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55)  Sample  tube  valve  body. 

@  A  sample  tube  valve  body  (10)  comprises  a  tubular  body 
formed  at  one  end  with  e.g.  a  socket  {  1  2)  for  attachment  to  an 
end  of  an  e.g.  glass  tube  (1),  the  tubular  body  being  formed 
with  a  restriction  in  internal  diameter  at  (  1  6)  and  provided  with 
a  valve  member  (20)  (e.g.  a  lead  shot)  between  the  restriction 
(16)  and  the  opposite  end  of  the  tubular  body.  With  the  valve 
body  (10)  attached  to  the  tube  (1),  a  sample  of  e.g.  blood  may 
be  drawn  up  to  the  tube  by  suction  to  above  the  restriction 
(16),  then  allowed  to  drain  do  wn,  in  which  case  the  sample  will 
be  held  at  the  level  of  the  valve  member  (20)  seating  on  the  res- 
triction  (1  6)  by  surface  tension  effects.  The  valve  body  is  sim- 
ple  to  manufacture  and  maybe  disposed  of  after  use,  whilst  the 
tube  (1)  may  be  washed  and  re-used. 
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SAMPLE  TUBE  VALVE  BODY 

T h i s   i n v e n t i o n   r e l a t e s   to  a  v a l v e   body  f o r   a  s a m p l e   t u b e  

and  to  a  s a m p l e   t u b e   w h i c h   i n c l u d e s   s u c h   a  v a l v e   b o d y .  

My  U.K.  p a t e n t   a p e c i f   i c a t i o n   No.  2  040  183  d e s c r i b e s   a  
s a m p l e   t u b e   f o r   o b t a i n i n g   a  c o l u m n   of  l i q u i d   ( p r i n c i p a l l y  

5  b l o o d )   of  p r e d e t e r m i n e d   h e i g h t   in  t he   l a b o r a t o r y .   A  p a r f c  
t i c u l a r   t e s t   is  t h e n   to  a l l o w   s e d i m e n t s   in  t he   l i q u i d   t o  
s e t t l e   o v e r   a  p e r i o d   of  t i m e   and  this"  t e s t   is   a p p l i c a b l e  
to  b l o o d   a n a l y s i s .   The  s a m p l e   t u b e   d e s c r i b e d   in  my  U . K .  

p a t e n t   s p e c i f i c a t i o n   No.  2  040  183  c o m p r i s e s   a  l e n g t h   o f  
10  g l a s s   t u b e   h a v i n g   a  l o c a l   r e s t r i c t i o n   in  i n t e r n a l   d i a m e -  

t e r   a t   a  p r e d e t e r m i n e d   d i s t a n c e   f rom  one  end  and  a  v a l v e  

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

b e t w e e n   the   r e s t r i c t i o n   and  the   o t h e r   end  of  t he   t u b e :   a  
f u r t h e r   l o c a l   r e s t r i c t i o n   is  f o r m e d   in  t he   t u b e   e i t h e r   a t  

15  t h a t   o t h e r   end  or  b e t w e e n   t h a t   o t h e r   end  and  t he   f i r s t  

r e s t r i c t i o n   and  the   l e a d   s h o t   is   f r e e   to  d i s p l a c e   a l o n g  
the   t u b e   b e t w e e n   the   two  r e s t r i c t i o n s .   In  u s e ,   t he   o n e  
end  of  t he   t u b e   is   d i p p e d   i n t o   t he   s a m p l e   l i q u i d   to  b e  

t e s t e d   and  s u c t i o n   is  a p p l i e d   to  t he   o t h e r ,   u p p e r   end  t o  

20  d raw  the   l i q u i d   i n t o   the   t u b e .   The  l e a d   s h o t   u n s e a t s  

r e a d i l y   f rom  the   f i r s t ,   l o w e r   r e s t r i c t i o n   to  e n a b l e   t h e  

l i q u i d   to  be  d r awn   in  f r e e l y   and  the   s u c t i o n   is   r e m o v e d  

when  the   l i q u i d   is  above   t h i s   r e s t r i c t i o n :   the   l e a d   s h o t  

t h e n   s e a t s   down  o n t o   t h i s   r e s t r i c t i o n   u n d e r   i t s   own  w e i g h t  

25  and  the   l i q u i d   is  a l l o w e d   to  d r a i n ,   p a s s i n g   the   l e a d   s h o t  
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b e c a u s e   t h i s   f o r m s   an  i m p e r f e c t   s e a l   w i t h   the   r e s t r i c -  

t i o n .   When  the   l i q u i d   has  d r a i n e d   to  t he   l e v e l   of  t h e  

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

l i q u i d   i s   r e t a i n e d   by  s u r f a c e   t e n s i o n   e f f e c t s ,   i n t e r -  

a c t i n g   w i t h   the   l e a d   s h o t   and  l o w e r   r e s t r i c t i o n .   T h e  

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

I  have   now  d e v i s e d   a  s a m p l e   t u b e   a r r a n g e m e n t ,   p r o v i d i n g  

a  s a m p l e   t u b e   w h i c h   f u n c t i o n s   t he   same  as  the   t u b e   of  my 
U.K.  p a t e n t   s p e c i f i c a t i o n   No.  2  040  183,   b u t   w h i c h  

f a c i l i t a t e s   m a n u f a c t u r e   and  a l s o   has   some  a d v a n t a g e   i n  

u s e .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   t h e r e   is   p r o v i d e d   a  

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

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

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

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

i t s   s a i d   one  end ,   a  v a l v e   member  ( e . g .   a  l e a d   s h o t )  

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

r i c t i o n   and  the   o p p o s i t e   end  of  t he   t u b u l a r   b o d y ,   t h e  

v a l v e   member  b e i n g   f r e e   f o r   m o v e m e n t   a l o n g   the   t u b u l a r  

b o d y .  

As  w i t h   t he   s a m p l e   t u b e   of  my  U.K.  p a t e n t   s p e c i f i c a t i o n  

No.  2  040  183,   t he   l e a d   s h o t   or  o t h e r   v a l v e   member  does   n o t  

need   to  form  a  p e r f e c t   s e a l   w i t h   t he   r e s t r i c t i o n   w i t h i n  

the   p l a s t i c s   t u b u l a r   b o d y ,   as  the   b l o o d   or  o t h e r   l i q u i d  

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

t he   same  m a n n e r   as  d e s c r i b e d   a b o v e .  

A l so   in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   t h e r e   is   p r o v i d e d  

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

one  of  i t s   ends   a  s a m p l e   t u b e   v a l v e   body   as  d e f i n e d  

a b o v e .   T h i s   s a m p l e   t u b e   is  t h e n   u s e d   in  e x a c t l y   t he   s a m e  

m a n n e r   as  the   s a m p l e   t ube   of  my  U.K.  p a t e n t   s p e c i f i c a t i o n  

No.  2  040  1 8 3 .  
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ine  s a m p l e   t u b e   in  a c c o r d a n c e   w i t h   t h i s   p r e s e n t   i n v e n t -  
ion   is  s i m p l e r   to  m a n u f a c t u r e .   The  p l a s t i c s   v a l v e   b o d y  
a d m i t s   to  m a n u f a c t u r e   by  i n j e c t i o n   m o u l d i n g   and  t h e  
l e a d   s h o t   or  o t h e r   v a l v e   member  may  be  i n s e r t e d   a u t o -  

5  m a t i c a l l y .   The  g l a s s   t u b e   i s   a  p l a i n   p i e c e   c u t   t o  
p r e d e t e r m i n e d   l e n g t h   and  s i m p l y   b u r r e d   o v e r   a t   i t s   e n d s  
to  r emove   s h a r p   e d g e s .   The  v a l v e   body  is   t h e n   s i m p l y  
f i t t e d   to  the   g l a s s   t u b e ,   c o n v e n i e n t l y   by  p u s h i n g   t h e  
end  of  t he   g l a s s   t u b e   i n t o   an  a n n u l a r   s o c k e t   f o r m e d   i n  

10  the   end  of  the   p l a s t i c s   t u b u l a r   b o d y .   A l s o ,   t he   e n t i r e  
s a m p l e   t u b e   need   no t   be  d i s p o s e d   of  a f t e r   u s e :   t he   v a l v e  
body  may  be  r e m o v e d   f rom  g l a s s   t u b e   and  d i s p o s e d   o f ,   b u t  
t he   g l a s s   t u b e   may  be  r e t a i n e d ,   w a s h e d   and  have   a  f r e s h  
v a l v e   body  f i t t e d   to  i t   f o r   r e - u s e .  

15  An  e m b o d i m e n t   of  t h i s   i n v e n t i o n   w i l l   now  be  d e c r i b e d   b y  

way  of  e x a m p l e   o n l y   and  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 ,   t he   s i n g l e   F i g u r e   of  w h i c h   is   l o n g i t u d i n a l  
s e c t i o n   t h r o u g h   a  s a m p l e   t u b e   in  a c c o r d a n c e   w i t h   t h i s  
i n v e n t i o n   and  s h o w i n g   the   v a l v e   body  a b o u t   to  be  f i t t e d  

20  to  t he   g l a s s   t u b e .  

As  shown ,   the   s a m p l e   t u b e   c o m p r i s e s   a  p l a i n   g l a s s   t u b e   1 
of  p r e d e t e r m i n e d   l e n g t h   and  w i t h   i t s   o p p o s i t e   ends   b u r r e d  
o v e r   (by  the   a p p l i c a t i o n   of  a  f l a m e   l o c a l l y )   to  r e m o v e  
s h a r p   e d g e s .   The  s a m p l e   t u b e   f u r t h e r   c o m p r i s e s   a  t u b u l a r  

25  p l a s t i c s   v a l v e   body  10  w h i c h   is   f o r m e d   w i t h   an  a n n u l a r  
s o c k e t   12  at   one  e n d ,   so  t h a t   an  end  of  the   g l a s s   t u b e  
can  be  p u s h - f i t t e d   i n t o   t h i s   to  a s s e m b l e   the   s a m p l e   t u b e :  
the   g l a s s   t u b e   is  a  t i g h t   f i t   i n t o   the   s o c k e t   12  so  a s  
to  form  a  s e a l .   The  l o n g i t u d i n a l   t h r o u g h - b o r e   14  of  t h e  

30  t u b u l a r   body  is  r e d u c e d   in  d i a m e t e r   o v e r   a  l e n g t h   1 4 a  

at   i t s   s o c k e t   e n d ,   so  p r o v i d i n g   a  r e s t r i c t i o n   16  at   t h e  
t r a n s i t i o n   in  d i a m e t e r s ,   a  p r e d e t e r m i n e d   d i s t a n c e   f r o m  
t h e s o c k e t   end  of  the   b o d y .   A  f u r t h e r   l o c a l   r e s t r i c t i o n  
in  t he   d i a m e t e r   of  the   b o r e   14  is  f o r m e d   a t   18  b e t w e e n  

35  the   t r a n s i t i o n   or  r e s t r i c t i o n   16  and  the   o t h e r   end  o f  



-  4  -  
0 2 1 2 9 6 4  

the   v a l v e   body :   a  l e a d   s h o t   is   d i s p o s e d   in  the   t h r o u g h -  
b o r e   14  b e t w e e n   the   two  r e s t r i c t i o n s   1 6 , 1 8   and  t h i s   l e a d  

s h o t   20  f o r m s   an  i m p e r f e c t   s e a l   when  s e a t e d   on  16.  B u t  

in  use   of  t he   s a m p l e   t u b e ,   w i t h   t he   v a l v e   body   f i t t e d   t o  
5  t he   end  of  the   g l a s s   t u b e ,   t he   f u n c t i o n   is   t he   same  a s  

t h a t   of  t he   s a m p l e   t u b e   d e s c r i b e d   in  my  U.K.  p a t e n t  
s p e c i f i c a t i o n   No.  2  040  183  and  the   b l o o d   or  o t h e r  

l i q u i d   is   r e t a i n e d   a t   the   l e v e l   of  t he   l e a d   s h o t   20  a n d  

i t s   s e a t   16  by  s u r f a c e   t e n s i o n   e f f e c t s   once   the   l i q u i d  
10  has   d r a i n e d   down  to  t h a t   l e v e l .  

The  v a l v e   body  is   m a n u f a c t u r e d   by  i n j e c t i o n   m o u l d i n g  
and  the   l e a d   s h o t   is   i n s e r t e d   a u t o m a t i c a l l y ,   b e i n g  

p u s h e d   in  f rom  the   top   end  of  t he   t u b u l a r   body  a n d  

p a s t   t he   r e s t r i c t i o n   18,  w h i c h   t h e r e a f t e r   p r e v e n t s   t h e  

15  l e a d   s h o t   f rom  e s c a p i n g .  

I t   w i l l   t h u s   be  s e e n   t h a t   b o t h   t he   v a l v e   body  and  t h e  

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

f i t   t o g e t h e r ,   w h i l s t   as  e x p l a i n e d   above   t he   v a l v e   b o d y  

is  f o r   d i s p o s a l   a f t e r   use   b u t   the   g l a s s   t u b e   may  b e  

20  w a s h e d   and  f i t t e d   w i t h   a  f r e s h   v a l v e   body  f o r   r e - u s e .  
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CLAIMS: 

1.  A  s a m p l e   t u b e   v a l v e   body  w h i c h   c o m p r i s e s   a  t u b u l a r  

body  (19)   h a v i n g   one  end  (12)   f o r m e d   f o r   a t t a c h m e n t   t o  

an  end  of  an  e . g .   g l a s s   t u b e   ( 1 ) ,   t he   t u b u l a r   body  b e i n g  
f o r m e d   w i t h   a  r e s t r i c t i o n   (16)   in  i n t e r n a l   d i a m e t e r   a t   a  

5  p r e d e t e r m i n e d   d i s t a n c e   from  i t s   s a i d   one  end ,   a  v a l v e  

member  (20)   b e i n g   d i s p o s e d   w i t h i n   t he   t u b u l a r   body  b e t -  

ween  the   r e s t r i c t i o n   (16)   and  t he   o p p o s i t e   end  of  t h e  

t u b u l a r   body  and  t he   v a l v e   member  b e i n g   f r e e   f o r   m o v e -  
ment   a l o n g   t he   t u b u l a r   b o d y .  

10  2.  A  s a m p l e   t u b e   v a l v e   body  as  c l a i m e d   in  c l a i m   1,  i n  

wh ich   i t s   s a i d   one  end  i s   f o r m e d   w i t h   an  a n n u l a r   s o c k e t  

(12)   f o r   r e c e i v i n g   s a i d   end  of  s a i d   t u b e   ( 1 ) .  

3-  A  s a m p l e   t u b e   v a l v e   body  as  c l a i m e d   in  c l a i m   1  o r  

2,  in  w h i c h   the   t u b u l a r   body  i s   f o r m e d   w i t h   a  s e c o n d  

15  r e s t r i c t i o n   (18)   in  i n t e r n a l   d i a m e t e r ,   s p a c e d   f rom  t h e  

f i r s t   r e s t r i c t i o n   (16)   t o w a r d s   t he   o p p o s i t e   end  of  t h e  

t u b u l a r   b o d y ,   s e r v i n g   to  r e t a i n   t he   v a l v e   member  ( 2 0 ) .  

H  .  A  s a m p l e   t u b e   v a l v e   body  as  c l a i m e d   in  any  p r e -  
c e d i n g   c l a i m ,   wh ich   i s   m a n u f a c t u r e d   by  i n j e c t i o n   m o u l d i n g  

20  of  p l a s t i c s   m a t e r i a l .  

5.  A  s a m p l e   t u b e   v a l v e   body  as  c l a i m e d   in  c l a i m   2 ,  

a r r a n g e d   such   t h a t   t he   v a l v e   member  (20)   i s   a  p u s h - f i t  
i n t o   t he   v a l v e   body  from  s a i d   o p p o s i t e   end  and  p a s t   s a i d  

s e c o n d   r e s t r i c t i o n   ( 1 8 ) .  

25  6.  A  s a m p l e   t u b e   v a l v e   body  as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   in  wh ich   the   v a l v e   member  (20)   c o m p r i s e s   a  r o u n d  

member  ( e . g .   a  l e a d   s h o t )   f o r m i n g   an  i m p e r f e c t   s e a l   w i t h  

the   f i r s t   r e s t r i c t i o n   (16)   when  the   v a l v e   body  i s   v e r t i c a l .  
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7-  A  s a m p l e   t u b e   c o m p r i s i n g   a  l e n g t h   of  p l a i n   t u b e   ( 1 )  

h a v i n g   a t t a c h e d   to  one  of  i t s   ends   a  s a m p l e   t u b e   v a l v e  

body  (10)   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m .  
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