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@  Modular  interproximal  toothbrushes. 

  A  toothbrush  system  is  described,  wherein  a  plurality 
of  disposable  heads  (15,  51)  may  be  inserted  onto  a  dispos- 
able  stem,  allowing  the  use  of  a  wide  variety  of  specialized 
heads  on  both  manually  operated  and  power  toothbrush 
handles  (13,13',  55).  The  system  permits  the  head  and  stem 
designs  to  be  custom  tailored  to  the  individual  patents' 
needs,  in  terms  of  mouth  size,  brushing  comfort,  dental  and 
periodontal  needs,  as  well  as  convenience  both  at  home 
and  away  from  home.  The  modular  system  also  permits  the 
patient  to  clean  his  teeth  in  a  more  aseptic  manner  than 
would  otherwise  be  possible. 

The  heads  may  incorporate  bristles  (47)  which  provide 
various  brushing  configurations,  and  which  have  a  perim- 
eter  row  (47')  softer  than  the  inner  bristles. 



T h i s   i n v e n t i o n   r e l a t e s   to   t o o t h b r u s h e s ,   and  m o r e  

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

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

m o u t h s   of  a  w ide   v a r i e t y   of  i n d i v i d u a l   p a t i e n t s   in  c o n d i t i o n s  

of  i n c r e a s e d   a s e p t i c i t y .  

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

be  u s e d   in  t h e   home,   t h e   d e n t a l   p r o f e s s i o n   has   g e n e r a l l y  

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

t h e   u s e   of  t h e   m a n u a l   b r u s h   to   d e b r i d e   t h e   mou th   as  w e l l   a s  

b r e a k   up  b a c t e r i a l   p l a q u e .  

Wi th   t h e   u s e   of  a  p o w e r   t o o t h b r u s h ,   t h i s   t i m e   c a n  

be  r e d u c e d   to  a  f o u r - m i n u t e   p e r i o d   w i t h   p o w e r   m o v e m e n t .  

H o w e v e r ,   b o t h   t h e   p o w e r   and  m a n u a l   t e c h n i q u e s  

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

a r e a s   w h e r e   t h e   m a j o r i t y   of  t h e   p r o b l e m s   o c c u r   in  t h e   o r a l  

c a v i t y   ( i n t e r p r o x i m a l   a r e a s ) .  

I t   is   c u r r e n t l y   r e c o g n i z e d   t h a t   w h i l e   i t   i s   d e s i r -  

a b l e   w i t h   e a c h   b r u s h i n g   to   r e m o v e   as  much  b a c t e r i a l   p l a q u e  

as  p o s s i b l e   f rom  t h e   i n t e r p r o x i m a l   s p a c e s   and  f rom  b e n e a t h  

t h e   f r e e   g i n g i v a l   m a r g i n   as  w e l l   as  f rom  t h e   s u r f a c e s   of  t h e  

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

t o o t h   d e c a y   and  g i n g i v a l   d e t e r i o r a t i o n   a r e   i n a c t i v a t e d   f o r  

p e r i o d s   of  t i m e   up  to   t w e n t y - f o u r   h o u r s   by  i s o l a t i o n   of  t h e  

b a c t e r i a   f rom  t h e i r   g r o u p i n g   in  a  p l a q u e   f o r m ,   t h a t   i s ,   b y  

d i s t u r b i n g   t h e   p l a q u e   f o r m e d   on  t h e   t e e t h   and  b r e a k i n g   u p  
t h e   g r o u p i n g   of  t h e   b a c t e r i a .   A c c o r d i n g l y ,   i t   is   b e i n g  

u r g e d   t h a t   t e e t h   be  b r u s h e d   in  a  r o t a r y   m o t i o n   in  an  a t t e m p t  

to  r e a c h   b e n e a t h   t h e   f r e e   g i n g i v a l   m a r g i n   r a t h e r   t h a n   in  a  

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

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

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

I n a s m u c h   as  t h e   s t r u c t u r e s   of  t h e   t o o t h b r u s h e s   c u r -  

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



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

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

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

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

o c c l u s a l   p l a n e   and  e n c o u r a g e   as  w e l l   as  f a c i l i t a t e   t h e  

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

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

f r e e   g i n g i v a l   m a r g i n .  

S e v e r a l   p r o p o s a l s   h a v e   b e e n   a d v a n c e d   to   p r o v i d e  

i n c r e a s e d   a c c e s s   to  i n t e r p r o x i m a l   and  f r e e   g i n g i v a l   m a r g i n  

a r e a s   of  t e e t h .   S i g n i f i c a n t   among  t h e s e   is   U .S .   p a t e n t   n o .  

4 , 2 0 9 , 8 7 1   to  E r n e s t ,   t h a t   p a t e n t   b e i n g   h e r e b y   i n c o r p o r a t e d  

by  r e f e r e n c e .   W h i l e   t h e   a b o v e - m e n t i o n e d   p a t e n t   no .   4 , 2 0 9 , 8 7 1  

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

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

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

t he   b r u s h   in  a  w i d e   v a r i e t y   of  c o n f i g u r a t i o n s .   For   e x a m p l e ,  

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

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

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

d e g r e e s   of  f i r m n e s s   and  h e a d s   of  v a r i o u s   s i z e s .   T h u s ,   a  

p a t i e n t   h a v i n g   a  r e l a t i v e l y   l a r g e   m o u t h ,   a  B r o x i d e n t   (TM) 

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

n a t u r a l   b r i s t l e s   w o u l d   p r o b a b l y   n o t   be  s a t i s f i e d   w i t h   a  

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

w i t h   s h a v e d   t i p s .  

A d d i t i o n a l l y ,   a  good   home  d e n t a l   p r o g r a m   may  r e -  

q u i r e   t h e   u se   of   d i f f e r e n t   t o o t h b r u s h   d e s i g n s .   For   e x a m p l e ,  

i f   a  p a t i e n t   b r u s h e d   t w i c e   d a i l y ,   he  may  w i s h   to   u s e   a  b r u s h  

wh ich   is  a d a p t e d   to  m a x i m i z e   c l e a n i n g   of  g i n g i v a l   a r e a s   i n  

t h e   m o r n i n g ,   and  u se   a  b r u s h   w h i c h   m a x i m i z e s   c l e a n i n g   o f  

i n t e r p r o x i m a l   a r e a s   b e f o r e   he  r e t i r e s .   In  c e r t a i n   i n s t a n c e s ,  

a  d e n t i s t   may  w i s h   to  p r e s c r i b e   t h e   use   of  a  c e r t a i n   t y p e  
of  t o o t h b r u s h ,   s u c h   as  a  t o o t h b r u s h   d e s i g n e d   to   t r e a t  

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

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

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

n a t u r e .   M i c r o - a n d   m i c r o s c o p i c   p a r t i c l e s   a r e   o f t e n   l o d g e d  



b e t w e e n   b r i s t l e s .   L i k e w i s e ,   p a r t i c u l a r l y   in  humid   c l i m a t e ,  

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

of  t i m e   a t   room  t e m p e r a t u r e s ,   o f t e n   u n t i l   t h e   n e x t   use   o f  

t h e   t o o t h b r u s h .  

P e o p l e   h a v e   u s e d   v a r i o u s   t e c h n i q u e s   in  o r d e r   t o  

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

t h e   t o o t h b r u s h   b e f o r e   and  a f t e r   e a c h   u s e ,   p e o p l e   o f t e n   u s e  

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

a c t i v i t y   to   e x i s t   b e t w e e n   u s e s   of  a  p a r t i c u l a r   t o o t h b r u s h .  

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

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

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

to  o b t a i n   d r y   c o n d i t i o n   of  t h e   t o o t h b r u s h   h e a d .  

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

v a n c e d   in  t h e   p r i o r   a r t .   N o t a b l e   among  t h e s e   i s   U .S .   p a t e n t  

no.   4 , 2 2 7 , 2 7 6   to   G i n s b u r g ,   e t   a l , ,   i n v e n t e d   in  p a r t   by  o n e  

of  t he   c o - i n v e n t o r s   of  t h e   p r e s e n t   i n v e n t i o n ;   t h a t   p a t e n t  

b e i n g   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e .  

The  a b o v e - m e n t i o n e d   p a t e n t   4 , 2 2 7 , 2 7 6   d i s c l o s e s   t h e  

use   of  a  r e m o v a b l e   h a n d l e   w h i c h   may  be  r e - f o r m e d   when  h e a t e d  

in  ho t   w a t e r .   T h i s   p r e s e n t s   a  p a r t i a l   s o l u t i o n   to   a n o t h e r  

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

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

W h i l e   p a r t i c u l a r   s h a p e s   of  t o o t h b r u s h   h a n d l e s   may  b e  

more  d e s i r a b l e ,   i t   may  be  a l s o   d e s i r a b l e   to  p r o v i d e   t o o t h -  

b r u s h   h a n d l e s   w h i c h   may  be  of  p a r t i c u l a r   h i g h l y   s p e c i a l i z e d  

or  e x p e n s i v e   v a r i e t y   w i t h   t h e   b r u s h e s   b e i n g   d i s p o s a b l e .  

I t   may  a l s o   be  d e s i r e d   to   p r o v i d e   t o o t h b r u s h e s   w i t h  

h a n d l e s   w h i c h   w o u l d   be  u s e d   f o r   a  v a r i e t y   of  u s e r   a p p l i -  

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

w h i l e   s p e n d i n g   t h e   n i g h t   away  f r o m   home,   she   may  w i s h   to   h a v e  

the   c o n v e n i e n c e   of  p o r t a b i l i t y .   She  may  a l s o   w i s h   to  h a v e  

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

f i g u r a t i o n .   I f   she   i s   v i s i t i n g   s o m e o n e   whom  she   knows  h a s  

a n  e l e c t r i c   t o o t h b r u s h   h a n d l e ,   she   may  w i s h   to  h a v e   a  h a n d l e  

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

t o o t h b r u s h   to   t h e   e l e c t r i c   t o o t h b r u s h   h a n d l e   in  c o n d i t i o n s  

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



U.S .   p a t e n t   no .   3 , 9 9 4 , 0 3 9   d i s c l o s e s   v a r i o u s   m e t h o d s  

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

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

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

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

g i n g i v a l   m a r g i n .   In  a  s i m i l a r   m a t t e r ,   e l e c t r i c   t o o t h b r u s h e s  

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

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

mmended  by  d e n t i s t s .   T h e s e   i n c l u d e ,   in  a d d i t i o n   to   v e r t i c a l  

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

c o m b i n a t i o n s   of  h o r i z o n t a l   and  r o l l i n g   m o v e m e n t s .   R e c e n t l y ,  

a  s h o r t   c i r c u l a r   m o v e m e n t   has   r e c e i v e d   w i d e s p r e a d   a c c e p t -  

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

have   b e e n   g e n e r a l l y   d e s i g n e d   to   be  u s e d   w i t h   a  s i n g l e   b r u s h ,  

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

l i t t l e   a t t e n t i o n   to  i m p r o v i n g   b r u s h   d e s i g n   as  w e l l .  

I t   i s   a c c o r d i n g l y   an  o b j e c t   of  t h e   i n v e n t i o n   to   p r o -  
v i d e   a  s y s t e m   f o r   p e r m i t t i n g   t h e   u se   of   an  i m p r o v e d   t o o t h -  

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

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

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

in  e n v i r o n m e n t s   away  f rom  h o m e .  

I t   is   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i d e   a  

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

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

h e a d   or  w i t h   a  c l e a n   h e a d .  

I t   i s   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e   a  

t o o t h b r u s h   s y s t e m   w h e r e i n   an  i m p r o v e d   b r u s h   h e a d   may  b e  

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

p o s i t i o n s   to  t h e   h e a d   r e l a t i v e   to  t h e   u s e r ' s   hand   g r i p .   F o r  

e x a m p l e ,   one  c o u l d   t u r n   t he   b r u s h   h e a d   on  the   h a n d l e   1 8 0 °  

so  t h a t   e i t h e r   a  l e f t -   or  r i g h t - h a n d e d   u s e r   c o u l d   g e t   f u l l  

u se   of  t h e   b r u s h .   T h i s   e n a b l e s   p e o p l e   w i t h   s e v e r e   m i n i m a l  

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

p e o p l e ,   e t c .   to  use   t h e   b r u s h   w i t h   e i t h e r   t h e i r   l e f t   or  r i g h t  

h a n d .  



I t   i s   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i d e  

a  t o o t h b r u s h   w i t h   an  i m p r o v e d   h e a d   to  be  u s e d   w i t h   a  w i d e  

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

h o l d e r s ,   e l e c t r i c a l l y - o p e r a t e d   s t e m   h o l d e r s ,   p o r t a b l e   s t e m  

h o l d e r s   and  s t e m   h o l d e r s   w h i c h   may  be  o p e r a t e d   e i t h e r   a l o n e  

by  hand   m a n i p u l a t i o n   or   be  a t t a c h e d   to   an  e l e c t r i c   t o o t h  

b r u s h   h a n d l e .  

I t   is   a  f u r t h e r   o b j e c t   to   p r o v i d e   a  w e d g i n g   t o o t h -  

b r u s h   h e a d   c o n f i g u r a t i o n   w h i c h   is  made  more   a c c e p t a b l e   b y  

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

c o n t a c t   w i t h   t h e   g i n g i v a l   b o r d e r   a r e a   of  t h e   gums  and  t e e t h .  

I t   i s   a  f u r t h e r   o b j e c t   to   p r o v i d e   a  w e d g i n g   t o o t h -  

b r u s h   w h i c h   i s   more   a c c e p t a b l e   to   t h e   p a t i e n t   b e c a u s e   h e  

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

h e a d .  

Yet   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e  

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

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

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

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

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

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

of  t h e   p l a q u e   i s   r e l a t i v e l y   h e a v y ,   and  p r o m o t i n g   t h e   d e s i r -  

a b l e   r o t a r y   b r u s h i n g   m o t i o n   w h i l e   e n a b l i n g   t h e   t e e t h   of  b o t h  

t h e   m a x i l l a r y   and  m a n d i b u l a r   a r c h e s   to   be  b r u s h e d   s i m u l t a n -  

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

g u m s .  
In  one   a s p e c t ,   t h i s   i n v e n t i o n   c o n t e m p l a t e s   a  s t e m  

w h i c h   e x t e n d s   f r o m   a  h a n d l e   and  has   a  l e a d i n g   end  s e c t i o n  

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

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

t h e   l o n g i t u d i n a l   a x i s   of  t h e   s t e m   s e c t i o n .   The  b r i s t l e  

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

f rom  w h i c h   a  p l u r a l i t y   of  e m b e d d e d   b r i s t l e s   p r o j e c t   in  a  

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

w i t h   r e s p e c t   to   t h e   t r a n s v e r s e   m i n o r   a x i s   of  t h e   h e a d .   T h e  

b r i s t l e   a r r a n g e m e n t ,   w h i c h   may  be  c l u s t e r e d   in  a  p l u r a l i t y  



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

t u f t s   h a v i n g   one  of  t h e   t u f t s   l o c a t e d   as  an  a p e x   a d j a c e n t  

e a c h   o p p o s i t e   end  of  t he   b a c k .   The  l e n g t h   of  t h e   h e a d  

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

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

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

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

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

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

b r u s h i n g ,   p o s i t i o n .   The  t u f t   f o r m i n g   t h e   a p e x   of  t h e   w e d g e -  

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

r o u n d e d   end  of  t h e   h e a d   on  t h e   m a j o r   a x i s ,   o r ,   w h e r e   t h e   e n d s  

of  t h e   h e a d   a r e   t a p e r e d ,   t h e   t u f t   f o r m i n g   t h e   a p e x   is   l o c a t e d  

a l o n g   t h e   t r a i l i n g   or  l e a d i n g   s i d e   e d g e s   of  t h e   h e a d .   T h e  

s l o p e   of  t h e   w e d g e - l i k e   c o n f i g u r a t i o n   away  f rom  e a c h   a p e x  
c o n f o r m s   to   t h e   s c a l l o p e d   c o n t o u r   of  t h e   g i n g i v a l   e d g e s  

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

a b i l i t y   of  t h e s e   b r i s t l e s   a t   t h e   a p i c e s   to   p e n e t r a t e   i n t o  

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

An  a r e a   of  b r i s t l e s   a d j a c e n t   t h e   t r a n s v e r s e   m i n o r  

a x i s   of  t h e   h e a d   may  be  c u t   to  a  s h o r t e r   l e n g t h   t h a n   t h o s e  

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

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

in  o r d e r   to  f a c i l i t a t e   t h e   f l e x i n g   of  t h e   l a t t e r   in  a c h i e v i n g  

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

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

w e d g e - l i k e   c o n f i g u r a t i o n s   of  b r i s t l e s   and  t u f t s   s p a c e d   a p a r t  

a l o n g   t h e   l e a d i n g   and  t r a i l i n g   s i d e   e d g e s   of  t h e   h e a d   b e -  

t w e e n   g i n g i v a l   m a r g i n   p e n e t r a t i o n   when  t h e   m a j o r   a x i s   of  t h e  

h e a d   is   h e l d   p a r a l l e l   to   t h e   o c c l u s a l   p l a n e   to   r e n d e r   a n  

a d d i t i o n a l   c a p a b i l i t y   to  t h e   t o o t h b r u s h   w h i c h   is  p a r t i c -  

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

T h r e e   o t h e r   s t y l e d   h e a d s   a r e   a l s o   p r o v i d e d :   a  n o r m a l  

r e c t a n g l e   w i t h   s e m i - c i r c l e d   e n d s ;   wedge   and  r e v e r s e   w e d g e  

c o n f i g u r a t i o n s ;   and  a  gum  m a s s a g i n g   h e a d .  



The  b r i s t l e s   f r o m   a  f r o n t a l   v i e w   a l s o   show  a  g e n t l e  

c u r v a t u r e   f r o m   t h e   c e n t e r   to   a p p r o x i m a t e l y   t h e   f o u r t h   row  o f  

b r i s t l e s .   The  t a k e - a p a r t   a t t a c h m e n t   m e a n s   may  be  d e s i g n e d   a s  

a  f r a c t i o n   g r i p ,   b o l t   a c t i o n ,   s c r e w   a c t i o n ,   c l i p   a c t i o n ,  

5 s l i d e   or  l o c k   a c t i o n .   T h i s   a t t a c h m e n t   of  h e a d   to   h a n d l e   m a y  
a l s o   be  d e s i g n e d   so  t h a t   i t   can   be  t u r n e d   180°  and  t h e n  

i n s e r t e d   i n t o   t h e   h a n d l e   or   v i c e   v e r s a   t h u s   r e v e r s i n g   t h e  

a n g l e   of   t h e   h a n d l e .  

A c c o r d i n g l y ,   in  a n o t h e r   a s p e c t ,   t h i s   i n v e n t i o n   c o n -  

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

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

t e e t h   h a v i n g   a t   l e a s t   one  h e a d   h a v i n g   an  h o u r g l a s s   p r o f i l e  

and  i n c l u d i n g   a  w e d g e - l i k e   c o n f i g u r a t i o n   h a v i n g   a p i c e s   a t  

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

the   h e a d  a t   a  l o c a t i o n   n e a r   t h e   n a r r o w   p o r t i o n   of  t h e   h o u r -  

g l a s s   p r o f i l e   ( b e t w e e n   t h e   a p i c e s ) ,   so  t h a t   t h e   h e a d   can  b e  

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

e i t h e r   t h e   same  h o u r g l a s s   c o n f i g u r a t i o n   or  a n o t h e r   c o n f i g -  

u r a t i o n .   S t e m s   of   d i f f e r e n t   v a r i e t i e s   may  be  s u b s t i t u t e d   f o r  

t h e   s t e m s   so  t h a t   t h e   t o o t h b r u s h   may  be  u s e d   w i t h   a  p o w e r  
t o o t h b r u s h   h a n d l e   or   in  a  m a n u a l l y - o p e r a t e d   m o d e .  

In  a  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 ,   a  t o o t h b r u s h  

of  t he   t y p e   h a v i n g   an  h o u r g l a s s   c o n f i g u r a t i o n   w i t h   b r i s t l e s  

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

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

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

b e a r i n g   h e a d ,   t h e r e b y   p e r m i t t i n g   t h e   c h a n g e a b i l i t y   of  t h e  

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

l a r g e   v a r i e t y   of   h e a d s   and  s t e m s .  

In  a  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 ,   a  m o d u l a r  

t o o t h b r u s h   s y s t e m   is   p r o v i d e d   w h e r e i n   a  l a r g e   v a r i e t y   of  t h e  

s t e m s   a r e   s e l e c t i v e l y   a t t a c h a b l e   to   a  p l u r a l i t y   of   b r u s h  

h e a d s .   a t   l e a s t   one   t h e   h e a d s   h a v i n g   an  h o u r g l a s s   p r o f i l e ,  

so  t h a t   t h e   u s e r   may  s e l e c t   d i f f e r e n t   h e a d s   in  a c c o r d a n c e  

w i t h   h i s   d i f f e r e n t   n e e d s   and  a r r a n g e   t h e   h e a d s   in   o r d e r   t o  

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



In   t h e   a c c o m p a n y i n g   d r a w i n g s : -  

F i g .   1  shows   a  t op   v i e w   of  a  p r e f e r r e d   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   u s i n g   a  m a n u a l l y - o p e r a t e d   h a n d l e .  

F i g .   2  i s   a  s i d e   v i e w   of  t h e   e m o b d i m e n t   shown  in  F i g .  
1 .  

F i g .   3  shows   d e t a i l s   of  a  s l i d e - t y p e   h e a d   a t t a c h m e n t  

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

F i g .   4  shows   d e t a i l s   of  a  s c r e w - o n   a t t a c h m e n t   m e a n s  

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

F i g .   5a  and  5b  show  an  a l t e r n a t i v e   e m b o d i m e n t  

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   of  a  s t e m   and  b r u s h   h e a d ,  

r e s p e c t i v e l y .  

F i g .   6  i s   an  end  v i e w   s h o w i n g   t h e   b r u s h   c o n f i g u r -  

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

F i g .   7  shows  a  b r u s h   h e a d   h a v i n g   a  c o n v e n t i o n a l  

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

p r e s e n t   i n v e n t i o n .  

F i g .   8  shows   a  s t e m   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 -  

ion   w h i c h   may  be  e i t h e r   m a n u a l l y   m a n i p u l a t e d   or  u s e d   w i t h   a n  

e l e c t r i c   t o o t h b r u s h   h a n d l e .  

F i g .   9  shows   a  p a c k a g e   c o n t a i n i n g   a  p l u r a l i t y   o f  

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

F i g .   10  shows   an  a l t e r n a t e   b r u s h   p a t t e r n   f o r   t h e  

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

F i g .   11  shows  a  b r u s h   head   a c c o r d i n g   to  t h e   i n v e n -  

t i o n   h a v i n g   an  e q u a l   w i d t h   b e t w e e n   t h e   a p i c e s .  

R e f e r r i n g   to  F i g s .   1 - 3 ,   t h e   b a s i c   c o n f i g u r a t i o n   o f  

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

p r i s e s   s t e m   p o r t i o n   13  to   w h i c h   is  a t t a c h e d   a  b r u s h   h e a d   15  a n d  

is   r e m o v a b l y   a t t a c h e d   to   t h e   s t e m   p o r t i o n   13,  as  w i l l   be  l a t e r  

d e s c r i b e d .   In  t h e   p r e f e r r e d   e m b o d i m e n t ,   t h e   b r u s h   h e a d   15  i s  

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

p o r t i o n   17  b e t w e e n   two  w i d e n e d   p o r t i o n s   19.  The  s t e m   p o r t i o n  

13  e x t e n d s   f rom  t h e   n a r r o w e d   p o r t i o n   17,  t h e r e b y   f o r m i n g   a  

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



15  and  t h e   s t e m   1 3 .  

The  s t e m   13  may  be  p r o v i d e d   w i t h   v a r i o u s   a r r a n g e -  

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

s e r i e s   of  r i d g e s   21  f a c i l i t a t e   g r i p p i n g   of  t h e   s t e m   13  n e a r  

t h e   b r u s h   h e a d   15.  The  s t e m   13  is   a l s o   f o r m e d   w i t h   a n  

o f f s e t   by  b e n d i n g   d o w n w a r d   a t   a  f o r w a r d   bend   23  and  b a c k  

u p w a r d   a t   an  a f t   bend   2 5 .  

R e f e r r i n g   to   F i g .   3,  t h e   b r u s h   h e a d   15  i s   p r o v i d e d  

w i t h   an  a t t a c h m e n t   p o r t i o n   27  w h i c h   m a t e s   w i t h   a  c o r r e s p o n d i n g  

a t t a c h m e n t   p o r t i o n   29  on  t h e   s t e m   13.  T h e s e   a t t a c h m e n t  

p o r t i o n s   27,   29  j o i n   e a c h   o t h e r   a t   i n t e r f a c e , 3 1 .  

I t   is   p o s s i b l e   to  c o n n e c t   t h e   s t e m - b r u s h   p o r t i o n s  

w i t h   a  t h r e a d e d   c o n n e c t i o n   m e a n s ,   as  shown  in  F i g .   4,  w h e r e   a  

s t e m   p o r t i o n   13 '   has   a  s t u d   33  e x t e n d i n g   i n t o   t h e   b r u s h   h e a d  

>15'  a t   a  n a r r o w e d   p o r t i o n   17'   t h e r e o f .   The  b r u s h   h e a d   1 5 '  

r e c e i v e s   t h e   s t u d   33  by  way  of  a  t h r e a d e d   h o l e   3 5 .  

R e f e r r i n g   to  F i g s .   5a  and  5b,  a  s o c k e t   c o n n e c t i o n  

may  be  u s e d   to   c o n n e c t   a  s t e m   13"  w i t h   a  b r u s h   h e a d   1 5 " .   T h i s  

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

In  t h i s   e m b o d i m e n t ,   t h e   b r u s h   h e a d   15"  has   a  m a l e   e x t e n s i o n  

37  w h i c h   i s   r e c e i v e d   by  s o c k e t   38.  A  p r o t r u s i o n   39  on  t h e  

ma le   e x t e n s i o n   37  s n a p s   i n t o   one   of  two  o p p o s e d   h o l e s   40  t o  

r e t a i n   t h e   b r u s h   head   15"  in  p o s i t i o n   on  t h e   s t e m   1 3 " .   By 

p r o v i d i n g   o p p o s i n g   h o l e s   40 ,   t h e   b r u s h   h e a d   may  be  p l a c e d   i n  

two  p o s i t i o n s   180°  a p a r t .  

R e f e r r i n g   a g a i n   to   F i g .   3,  t h e   m e t h o d   of  a t t a c h i n g  

b r u s h   h e a d   15  to   s t e m   13  may  a l s o   be  by  m e a n s   of   s n a p p i n g .  

In  t h i s   c a s e ,   t h e   m a t e r i a l s   of  t h e   b r u s h   h e a d   15,  and  p a r t i c -  

u l a r l y   t h e   a t t a c h m e n t   p o r t i o n   29  of  t h e   s t e m   13  w i l l   be  m a d e  

s o f t   and  e l a s t i c .   T h i s   w o u l d   p e r m i t   t h e   u s e r   to   s n a p   b r u s h  

head   15  i n t o   s t e m   13  w i t h o u t   u s i n g   a  s i d e w a y s   s l i d i n g   m o t i o n .  

R e f e r r i n g   to   F i g s .   1  and  6  in  t h e   p r e f e r r e d   e m b o d i -  

m e n t ,   t h e   b r u s h   h e a d   15  i s   f o r m e d   w i t h   i t s   b r i s t l e s   41  h a v i n g  

two  a p i c e s   43  e x t e n d i n g   f r o m   t h e   w i d e n e d   p o r t i o n s   19,  a n d  

a  d e p r e s s e d   s e c t i o n   45  e x t e n d i n g   f r o m   t h e   n a r r o w e d   p o r t i o n   1 7 .  

T h i s   p e r m i t s   an  i m p r o v e d   a c c e s s   to  g i n g i v a l   m a r g i n s   and  t h e  

a d j a c e n t   t o o t h   s u r f a c e s   as  w e l l   as  t h e   i n t e r p r o x i m a l   a r e a s ,  

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



t he   b r u s h i n g  t e c h n i q u e   f o r   m a s s a g e   and  c l e a n i n g   in  t h e s e  

a r e a s .  

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

to  r e a c h   i n t o   t h e   i n t e r p r o x i m a l   s p a c e s   and  f r e e   g i n g i v a l  

m a r g i n s .   M o r e o v e r ,   t h i s   b r u s h   e n a b l e s   t he   u s e r   to   c h o o s e   b e -  

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

p a r t i c u l a r l y   a t   t h e   b a c k   of   t h e   a r c h   or  of  c l e a n i n g   t h e  

u p p e r   and  l o w e r   t e e t h   s e p a r a t e l y .   In  t h i s   a p p r o a c h   to  b r u s h -  

i n g ,   t he   a p i c e s   43  a r e   p r o p e r l y   l o c a t e d   to  e n a b l e   t h e   u s e r   t o  

q u i c k l y   a l t e r n a t e   b e t w e e n   t h e   u p p e r   and  l o w e r   t e e t h .   T h u s ,  

t he   b r u s h   e n a b l e s   t h e   u s e r   to  b r e a k   up  t h e   b a c t e r i a l   p l a q u e  

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

m a r g i n s .   By  t h e   b a c t e r i a   b e i n g   b r o k e n   up  i t   is   i n a c t i v a t e d  

f o r   a  t w e n t y - f o u r - h o u r   p e r i o d ,   f o r   t h e   p r e v e n t i o n   of  d e n t a l  

c a r r i e s   and  g i n g i v a l   d i s e a s e s .  

The  g e n e r a l   s h a p e   of  t h e   head   15  i s   t h a t   of  an  h o u r -  

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

a r e a s   19,  c o r r e s p o n d i n g   to  t h e   m a x i l l a r y   and  m a n d i b u l a r   g i n -  

g i v a l   a r e a s   of  a  p a t i e n t ' s   t e e t h .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e   " a v e r a g e   s i z e "  

h e a d ,   t h e   w i d e n e d   p o r t i o n s   19  h a v e   a  m e a s u r e m e n t   of  14  mm. 

The  n a r r o w e d   p o r t i o n   17  of  t h e   h o u r g l a s s   has   a  m e a s u r e m e n t   o f  

10mm.  The  t o t a l   w i d t h   of  t h e   h e a d   13  is   24  mm.  The  w i d e n e d  

p o r t i o n   19,  c o r r e s p o n d i n g   to  t h e   g i n g i v a l   r e g i o n s ,   a r e   c o m -  

p r i s e d   of  t h r e e   v e r t i c a l   rows  of  b r i s t l e   t u f t s .   The  n a r r o w e d  

p o r t i o n   17  c o m p r i s e d   of  t h r e e   v e r t i c a l   rows  of  b r i s t l e   t u f t s  

a l s o .   The  w i d t h   of  t h e   w i d e n e d   p o r t i o n s   19  c o m p r i s e s   rows   o f  

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

The  n a r r o w e s t   p o r t i o n   ( i . e .   m i d d l e   p o r t i o n )   i s   c o m p r i s e d   o f  

rows  of  t h r e e   t u f t s   e a c h .   The  w i d e n e d   p o r t i o n s   19  h a v e   a  

b r i s t l e   t u f t   l e n g t h   of  10  mm.  The  n a r r o w e d   p o r t i o n   17  i s   8  mm 

in  l e n g t h .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e   m a n u a l l y   o p e r a t e d  

t o o t h b r u s h ' s   s t e m   13,  t h e   o v e r a l l   l e n g t h   of  t h e   l a t e r a l   p l a n e  

is  130  mm  and  e x h i b i t s   an  o u t l i n e   form  e x t e n d i n g   away  f rom  t h e  

a t t a c h m e n t   p o i n t   29  f o r   t h e   h e a d   15  r u n n i n g   h o r i z o n t a l l y   50  mm 

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

a p p r o x i m a t e l y   35  mm  and  c o n t i n u i n g   a t   t h i s   35  mm  h e i g h t   in  a  



h o r i z o n t a l   d i r e c t i o n   to  i t s   e n d i n g   d i m e n s i o n .   T h i s   s t e m   13 

may  be  o f f e r e d   in  s t a i n l e s s   s t e e l   or  p l a s t i c .  

R e f e r r i n g   to  F i g s   1  and  4,  in  o r d e r   to  r e d u c e   t h e  

a b r a s i v e   e f f e c t   of  t h e   t o o t h b r u s h   on  t h e   t e e t h   and  g u m s ,  

c e r t a i n   b r i s t l e s   47  a r e   c h o s e n   as  p r i m a r y   c o n t a c t   b r i s t l e s .  

T h e s e   p r i m a r y   c o n t a c t   b r i s t l e s   47  a r e   a t   t h e   p e r i m e t e r   of  t h e  

b r i s h i n g   s u r f a c e   a t   t h e   a p i c e s   43  and  a r e   t h e r e f o r e   m o s t  

l i k e l y   to  c o n t a c t   t h e   s u r f a c e s   of  t h e   t e e t h   and  gums  p r i o r   t o  

t he   r e m a i n d e r   of  t h e   b r i s t l e s   41.   I f   t h e   s t i f f n e s s   or  t h e  

m o d u l u s   of  e l a s t i c i t y   of  a l l   b r i s t l e s   41  i s   t h e   s ame ,   t h e n   t h e  

p r i m a r y   b r i s t l e s   47  w o u l d   t h e r e f o r e   be  m o s t   l i k e l y   to  e x e r t  

t he   h i g h e s t   f o r c e s   on  t h e   p a t i e n t ' s   m o u t h ,   t h e r e b y   c a u s i n g   t h e  

p r i m a r y   c o n t a c t   b r i s t l e s   47  to  e x e r t   an  a b r a s i v e   e f f e c t   w h i c h  

is  e q u i v a l e n t   to   t h a t   of  a  b r i s t l e   in  t h e   d e p r e s s e d   s e c t i o n   4 5  

w h i c h   is  s i g n i f i c a n t l y   f i r m e r .  

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

g i v e n   b r i s t l e   t h i c k n e s s ,   t h e   p r i m a r y   c o n t a c t   b r i s t l e s   47  a r e  

made  s o f t e r   t h a n   t h e   r e m a i n i n g   b r i s t l e s ,   as  s e t   f o r t h   in  t h e  

f o l l o w i n g   e x a m p l e :  

E x a m p l e  

A  N y l o n   b r i s t l e   t o o t h b r u s h   h a v i n g   t h e   "Vee"   c o n f i g -  

u r a t i o n   of  F i g .   5  is   made  w i t h   N y l o n   b r i s t l e s ,   t h e   m a j o r i t y  

of  w h i c h   h a s   a  t h i c k n e s s   of  .25  mm  in  o r d e r   to  r e d u c e   t h e  

a b r a s i v e   q u a l i t i e s   of  t h e s e   b r i s t l e s   on  t h e   a r e a   of  t h e   f r e e  

g i n g i v a l   m a r g i n s ,   t h e   p r i m a r y   c o n t a c t   b r i s t l e s   47  a r e   m a d e  

w i t h   t h e   t h i c k n e s s   of  0 . 2 0   mm. 

In  c a s e s   w h e r e   a  p a t i e n t   may  be  r e l u c t a n t   to  c o m -  

p l e t e l y   s w i t c h   to   a  new  t y p e   of  b r u s h   h e a d ,   he  i s   a b l e   t o  

o b t a i n   a  b r u s h   h e a d   h a v i n g   a  c o n v e n t i o n a l   d e s i g n   51  as  s h o w n  

in  F i g .   7.  As  can   be  s e e n ,   t h e   c o n v e n t i o n a l   d e s i g n   b r u s h   h e a d  

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

i d e n t i c a l   to   t h e   a t t a c h m e n t   p o r t i o n   27  of  t h e   p r e f e r r e d   h o u r -  

g l a s s   b r u s h   h e a d   to  t h e   a t t a c h m e n t   p o r t i o n   27  of  t h e   p r e f e r r e d  

h o u r g l a s s   b r u s h   1 5 .   I t   can  be  r e a d i l y   s e e n   t h a t ,   by  p r o v i d i n g  

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

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

head   51  and  t h e   s t e m   13,  t h e   c o n v e n t i o n a l   d e s i g n   b r u s h   h e a d  

51  may  be  u s e d   w i t h   s t e m   1 3 .  



I t   can   be  r e a d i l y   s e e n   t h a t ,   in  a d d i t i o n   to  ou r   h o u r -  

g l a s s   d e s i g n   b r u s h   h e a d s ,   s u c h   as  b r u s h   h e a d   15  and  c o n v e n t -  

i o n a l   d e s i g n   b r u s h   h e a d s   s u c h   as  b r u s h   h e a d   51,  a  w i d e   v a r i e t y  

of  a t t a c h m e n t s   may  be  u s e d   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n .   For   e x a m p l e ,   a  g u m - m a s s a g i n g   h e a d   ( n o t   s h o w n )   o f  

t he   t y p e   h a v i n g   r u b b e r   b r i s t l e s   may  be  p r o v i d e d   w i t h   t h i s  

s y s t e m .   O t h e r   a t t a c h m e n t s   a r e   a l s o   p o s s i b l e ,   s u c h   as  f l o s s e r  

a t t a c h m e n t   ( n o t   s h o w n ) .  

s i n c e   t h e   b r u s h   h e a d ,   s u c h   as  b r u s h   h e a d s   15  and  5 1  

may  be  s e p a r a t e d   f rom  t h e   s t e m   13,  i t   is   p o s s i b l e   to  f r e q u e n t l y  

r e p l a c e   w i t h   t h e   b r u s h   h e a d s   15,  51.  By  p r o v i d i n g   new  b r u s h  

h e a d s   15,  51  a t   f r e q u e n t   i n t e r v a l s ,   n o t   o n l y   a r e   more   e x p e n -  
s i v e   d e s i g n s   of  t h e   s t e m   13  p o s s i b l e ,   b u t   t h e   u s e r   may  b e  

a s s u r e d   of   t h e   u s e   of  a  c l e a n   b r u s h   h e a d   a t   a l l   t i m e s .   T h i s  

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

h e a d ,   s u c h   as  b r u s h   h e a d   15  by  t h e   p a t i e n t   on  a  t r i a l   b a s i s ,  

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

s a n i t a r y   c o n d i t i o n s .  

R e f e r r i n g   to   F i g .   8,  a  s t e m   55  i s   p r o v i d e d   f o r   m o u n t -  

ing   to  an  e l e c t r i c   t o o t h b r u s h   h a n d l e   ( n o t   s h o w n ) .   S tem  55  h a s  

an  a t t a c h m e n t   p o r t i o n   29  w h i c h   i s   i d e n t i c a l   to  t h e   a t t a c h m e n t  

p o r t i o n   on  s t e m   13.  T h i s   p e r m i t s   t h e   i n t e r c h a n g e a b i l i t y   o f  

s t e m s   13,  55  w i t h   b r u s h   h e a d s   15,  51.  S tem  55  i s   p r o v i d e d  

w i t h   a  m a t i n g   f i t t i n g   57  w h i c h   m o u n t s   to   t h e   m o v i n g   end  o f  

t he   p a r t i c u l a r   t o o t h b r u s h   h a n d l e   in  w h i c h   s t e m   55  i s   d e s i g n e d .  

A  s e r r a t e   r e c e s s   59  p e r m i t s   t h e   u s e   of  s t e m   55  a t  

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

c a n n o t   be  p l u g g e d   i n t o   a  s u i t a b l e   s o u r c e   of   e l e c t r i c a l   p o w e r .  

H o w e v e r ,   i t   can   be  r e a d i l y   s e e n ,   t h a t   by  u s i n g   s t e m   55,   t h e  

u s e r   d o e s   n o t   n e e d   to  p u r c h a s e   an  e n t i r e   t o o t h b r u s h   h e a d  

s p e c i f i c a l l y   f o r   t h e   u s e   w i t h   t h e   e l e c t r i c   t o o t h b r u s h .   T h i s  

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

want   t o ,   f o r   s o c i a l   r e a s o n s ,   i n d i c a t e   t h a t   an  e n t i r e   t o o t h -  

b r u s h   was  p u r c h a s e d   f o r   u s e   w i t h   a n o t h e r   p e r s o n ' s   t o o t h b r u s h  

h a n d l e .  

R e f e r r i n g   to   F i g .   9,  b r u s h   h e a d s   may  be  p r o v i d e d  

in  a  c o n v e n t i o n a l   b l i s t e r   p a c k a g e   61,   s e p a r a t e l y   f r o m   t h e  

s t e m .   In  t h e   p a c k a g e   61  s h o w n ,   two  s t y l e s   of   b r u s h   h e a d s   1 5 ,  



63  a r e   s h o w n ;   h o w e v e r ,   t he   b r i s t l e   c o n s t r u c t i o n   is  s p e c i f i c  

to  a  p a r t i c u l a r   c h o i c e   of  t h e   p a t i e n t .   I n d i c i a   65  of  t h e  

p a c k a g e   i n d i c a t e s   t h a t   t he   b r i s t l e s   41  a r e   of  t h a t   s p e c i f i c  

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

S i n c e   t h e   b r u s h   h e a d s   may  be  p l a c e d   on  any  of  a  n u m b e r   o f  

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

s t e m s .  

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

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

P a r t i c u l a r l y   d u r i n g   t r a v e l ,   t he   t o o t h p a s t e   can  c a u s e   p r o b l e m s  

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

t u b e   w h i l e   i t   i s   s t i l l   in  t h e   u s e r ' s   s u i t c a s e .   To  t h i s   e n d ,  

t o o t h p a s t e   may  be  p r o v i d e d   w i t h   t h e   b r u s h   h e a d s ,   as  i m p l i e d   b y  

t he   i n d i c i a   65  in  F i g .   9 .  

W h i l e   t h e   i n v e n t i o n   has  b e e n   d e s c r i b e d   in  t e r m s   o f  

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

f i c a t i o n s   can   be  made   to   t h e   p r e s e n t   i n v e n t i o n .   For  e x a m p l e ,  

t he   e m b o d i m e n t   of   F i g .   4  is  i n t e n d e d   t o   a l s o   be  u s e f u l   w i t h  

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

f i t   an  e l e c t r i c   t o o t h b r u s h .  

As  s t a t e d   a b o v e ,   t h e   p r e f e r r e d   i n t e r p r o x i m a l   b r u s h  

head   s h o u l d   n o t   be  l i m i t e d   to   t he   c o n f i g u r a t i o n   of  b r u s h   h e a d  

15  in  F i g s .   1 - 4 .   R e f e r r i n g   to  F i g s .   1 0 - 1 1 ,   w e d g i n g   t y p e  h e a d s  

71,  73  may  be  c o n s t r u c t e d   w i t h   p r i m a r y   c o n t a c t   b r i s t l e s   4 7 '  

e x t e n d i n g   a c r o s s   f o u r   rows  in  the   a p i c e s   in  a  v a r i e t y   of   t u f t  

p a t t e r n s ,   a c c o r d i n g   to   c o n v e n i e n c e   of   m a n u f a c t u r e .   A d d i t i o n -  

a l l y ,   r e f e r r i n g   to   F i g .   11,  by  p r o v i d i n g   a  r e d u c e d   t h i c k n e s s  

f o r   t h e   p r i m a r y   c o n t a c t   b r i s t l e s   47 '   a t   a p i c e s   75,  i n t e r m e d i a t e  

b r i s t l e s   77  b e t w e e n   t h e   a p i c e s   may  be  p r o v i d e d   w i t h o u t   a  

n a r r o w   t u f t   c o n f i g u r a t i o n .   Th i s   w i l l   s t i l l   p r o v i d e   f o r  

i m p r o v e d   c o n t a c t   w i t h   i n t e r p r o x i m a l   s p a c e s   and  g i n g i v a l   a r e a s ,  
as  b r u s h   h e a d s   71,   73  w i l l   have   t h e   p r o f i l e   of  b r u s h   h e a d s  

63  ( F i g .   9 ) ,   p r o v i d i n g   b r u s h   h e a d s   71 ,   73  w i t h   a  w e d g i n g  
e f f e c t .  



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

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

t he   f r e e   g i n g i v a l   m a r g i n s   of  t h e   t e e t h   of  b o t h   t h e   m a x i l l a r y  

and  the   m a n d i b u l a r   a r c h e s   c o m p r i s i n g :  

a)  a t   l e a s t   one  e l o n g a t e d   b r i s t l e   b e a r i n g   h e a d  

h a v i n g   a  m a j o r   a x i s   e x t e n d i n g   b e t w e e n   o p p o s i t e   e n d s   of  s a i d  

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

s t a n t i a l l y   f l a t   s u r f a c e ,   a  p l u r a l i t y   of   b r i s t l e s   p r o j e c t i n g  

f rom  s a i d   f l a t   s u r f a c e   in  a  p r e d e t e r m i n e d   a r r a n g e m e n t   b i l a t e r -  

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

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

c o n f i g u r a t i o n   h a v i n g   an  a p e x   l o c a t e d   a d j a c e n t   e a c h   of  t h e  

o p p o s i t e   e n d s ;  

b)  a  means   f o r   d e t a c h a b l y   a t t a c h i n g   t h e   h e a d   t o  

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

b e i n g   a t   a  l e a d i n g   end  of  t h e   s t e m   so  t h a t   when  t h e   h e a d   i s  

a t t a c h e d   to  t h e   s t e m ,   t h e   s t e m ' s   l o n g i t u d i n a l   a x i s   i s   c o a x i a l  

w i t h   r e s p e c t   to   t h e   m i n o r   a x i s   of  t h e   h e a d ;  

c)  a  m i d ' p o r t i o n   of  t h e   h e a d   l o c a t e d   b e t w e e n  

t he   a p i c e s ,   t h e   l e n g t h   of  t h e   mid  p o r t i o n   a l o n g   t h e   m a j o r   a x i s  

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

e a c h   of  t h e   e d g e s   when  t h e   m o u t h   is   a t   an  open   p o s i t i o n   a n d  

t he   s t em  d i s p o s e s   t h e   l o n g i t u d i n a l   a p i c e s   in  t h e   o c c l u s a l  

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

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

u r a t i o n   or  a  d i f f e r e n t   c o n f i g u r a t i o n .  

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

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

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

and  to  a  m a n u a l l y - m a n i p u l a t a b l e   s t e m .  

3.  The  t o o t h b r u s h   of   c l a i m   1  or   2,  w h e r e i n   b r i s t l e s  

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

have   a  t h i c k n e s s   w h i c h   is  l e s s   t h a n   t h e   a v e r a g e   t h i c k n e s s   o f  



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

and  a b r a s i v e   q u a l i t i e s   of  t h e s e   b r i s t l e s .  

4.  A  t o o t h b r u s h   c o n s t r u c t i o n   of  t h e  

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

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

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

a  s t e m   e x t e n d i n g   f rom  a  h a n d l e ,   a  l e a d i n g   end  s e c t i o n   of  t h e  

s t e m   e x t e n d i n g   f rom  a  h a n d l e ,   a  l e a d i n g   end  s e c t i o n   of  t h e  

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

i n a t i n g   in  an  e l o n g a t e d   b r i s t l e - b e a r i n g   h e a d   h a v i n g   a  m a j o r  

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

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

p l u r a l i t y   of  b r i s t l e s   p r o j e c t i n g   f rom  t h e   f l a t   s u r f a c e   in  a  

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

to  a  m i n o r   a x i s   of  t h e   h e a d ,   t h e   s t e m   l o n g i t u d i n a l   a x i s   b e i n g  

c o a x i a l   w i t h   t h e   m i n o r   a x i s ,   t h e   p r e d e t e r m i n e d   b r i s t l e  

a r r a n g e m e n t   i n c l u d i n g   a  w e d g e - l i k e   c o n f i g u r a t i o n   h a v i n g   a n  

a p e x   l o c a t e d   a d j a c e n t   e a c h   of  t h e   o p p o s i t e   e n d s ,   t he   l e n g t h  

of  t h e   h e a d   b e t w e e n   s a i d   a p i c e s   b e i n g   s u c h   as  to  p o s i t i o n   e a c h  

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

mou th   is   in   an  o p e n   p o s i t i o n   and  t h e   h a n d l e   d i s p o s e s   t h e  

s t e m ' s   l o n g i t u d i n a l   a x i s   in   t h e   o c c l u s a l   p l a n e ,   t h e   i m p r o v e -  

m e n t   c o m p r i s i n g :  

t h e   b r i s t l e - b e a r i n g   h e a d   b e i n g   d e t a c h a b l y   c o n n e c t e d  

to  t h e   l e a d i n g   end  s e c t i o n   of  t h e   s t e m ,   t h e r e b y   p e r m i t t i n g  

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

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

of  a  l a r g e   v a r i e t y   of  h e a d s ,   w h i l e   a l s o   p e r m i t t i n g   i n t e r c h a n g e -  

a b i l i t y   of  t h e   s t e m   and  h a n d l e   w i t h   o t h e r   s t e m s   and  h a n d l e s .  

5.  The  t o o t h b r u s h   c o n s t r u c t i o n   of  c l a i m   4 ,  

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

t h e   p e r i m e t e r   of  t h e   b r u s h   h e a d   and  t h e   a p i c e s   and  t he   s t i f f -  

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

b r i s t l e s .  



6.  A  m o d u l a r   t o o t h b r u s h   s y s t e m   c o m p r i s i n g :  

a)  a  v a r i e t y   of  s t e m s   h a v i n g   l o n g i t u d i n a l   a x e s  

i n c l u d i n g   a t   l e a s t   one  s t e m   w h i c h   is  d e t a c h a b l e   to   a  t o o t h -  

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

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

o r d e r   to   b r u s h   t e e t h ;  a n d ,  

b)  a  p l u r a l i t y   of  b r u s h   h e a d s   s e l e c t i v e l y  

d e t a c h a b l e   to   t h e   s t e m s ,   a t   l e a s t   one  of  w h i c h   b r u s h   h e a d s   h a s  

a  m a j o r   a x i s   e x t e n d i n g   o p p o s i t e   e n d s   of  t h e   h e a d ,   t h e   b r u s h  

head   c o m p r i s i n g   a  f l a t   s u r f a c e ,   a  p l u r a l i t y   of  b r i s t l e s   p r o -  

j e c t i n g   f rom  t h e   b a c k   s u r f a c e   in  a  p r e d e t e r m i n e d   a r r a n g e m e n t  

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

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

l i k e   c o n f i g u r a t i o n   h a v i n g   an  a p e x   l o c a t e d   a d j a c e n t   e a c h   of  t h e  

o p p o s i t e   e n d s ;  

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

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

b r u s h i n g   r e q u i r e m e n t s   and  t h e   u s e r   may  i n t e r c h a n g e   b r u s h   h e a d s  

in  o r d e r   to   m a i n t a i n   a s e p t i c   c o n d i t i o n s   when  b r u s h i n g .  

7.  The  m o d u l a r   t o o t h b r u s h   s y s t e m   of  c l a i m   6  w h e r e i n  

the   a t t a c h m e n t   of  t h e   b r u s h   h e a d s   i s   by  a  s n a p - i n   c o n n e c t i o n   a t  

t h e   end  of  t h e   s t e m .  

8.  The  m o d u l a r   t o o t h b r u s h   s y s t e m   of  c l a i m   6,  w h e r e i n  

t he   a t t a c h m e n t   of  t h e   b r u s h   h e a d s   is   b y . a   t h r e a d e d   c o n n e c t i o n  

'of  t he   b r u s h   h e a d   to   t h e   s t e m .  

9.  The  m o d u l a r   t o o t h b r u s h   s y s t e m   of   c l a i m   6  w h e r e i n  

t he   s t em  f u r t h e r   c o m p r i s e s ,   a t   t h e   l e a d i n g   end  t h e r e o f ,   a  

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

to  t he   s t e m   a t   t h e   b a c k i n g   p l a t e ,   t h e   a t t a c h m e n t   of  t h e   b r u s h  

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

10.  The  f e a t u r e s   h e r e i n   d e s c r i b e d ,   or   t h e i r   e q u i v -  

a l e n t s ,   i n   any   p a t e n t a b l y   n o v e l   s e l e c t i o n .  
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