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©  Tube  rack  and  tubes  therefor. 
©  A  rack  for  holding  a  plurality  of  tubes  comprises  a 
support  member  having  a  plurality  of  holes  therein  for 
receiving  tubes.  Each  hole  has  a  substantially  flat  wall 
portion  surrounding  same  to  prevent  rotation  of  a  tube 
placed  therein. 

A  tube  rack  assembly  comprises  a  rack  substantially  as 
described  above,  further  including  a  tube  in  one  of  the  holes. 
The  tube  has  a  closed  end  portion  with  at  least  one 
substantially  flat  wall  surface  in  face-to-face  alignment  with 
the  flat  wall  portion  so  that  rotation  of  the  tube  in  the  hole  is 
prevented. 
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BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of   t h e   I n v e n t i o n .   The  p r e s e n t   i n v e n -  

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

t u b e s ,   and  more  p a r t i c u l a r l y ,   c o n c e r n s   an  i m p r o v e m e n t  

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

t h e   l i k e   d u r i n g   l a b o r a t o r y   or  c l i n i c a l   p r o c e d u r e s .  

2.  D e s c r i p t i o n   of   t h e   P r i o r   A r t .   In  e m p l o y i n g  

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

p r o c e d u r e s ,   t h e   u s e r   may  r e q u i r e   many  t e s t   t u b e s   a t  

one   t i m e .   For   e x a m p l e ,   a  p l u r a l i t y   of   t e s t   t u b e s   a r e  

n e e d e d   f o r   v a r i o u s   a s s a y   p r o c e d u r e s .   As  t h e   n u m b e r  

o f   t e s t   t u b e s   and  i m p l e m e n t s   w h i c h   t h e   u s e r   i s  

r e l y i n g   on  i n c r e a s e s ,   i t   i s   s o m e t i m e s   a w k w a r d   o r  

d i f f i c u l t   f o r   t he   u s e r   to  use   two  h a n d s   in  h a n d l i n g  

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

u s i n g   s t a n d a r d   m e t a l   t e s t  _ t u b e   f r a m e s .   T h e s e   s t a n -  

d a r d   f r a m e s   g e n e r a l l y   h a v e   two  h o l e s   f o r   e a c h   t e s t  

t u b e ,   a  h o l e   t h r o u g h   an  u p p e r   f r a m e w o r k   and  a n o t h e r  

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

I f   t he   u s e r   n e e d s   to  r e m o v e   a  p l u g   or  cap   in  t h e   t e s t  

t u b e s   h e l d   in  a  s t a n d a r d   m e t a l   f r a m e ,   two  h a n d s   a r e  

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

and  t h e   o t h e r   to  r e m o v e   t h e   c a p .   I t   is   a p p r e c i a t e d  

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

h a n d s   f o r   t h e s e   p r o c e d u r e s   can   be  awkward   w h i l e   a l s o  

i n c r e a s i n g   t h e   r i s k   t h a t   t u b e s   or   f r a m e s   may  b e  

k n o c k e d   o v e r .   In  a d d i t i o n ,   a n y t i m e   two  h a n d s   a r e  

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

t u b e s   may  be  i n c r e a s e d   s i n c e   more   i t e m s   may  b e  

t o u c h e d   w i t h   two  h a n d s .  



I t   i s   t h e r e f o r e   d e s i r a b l e   f o r   a  u s e r   of   t e s t  

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

w i t h   t e s t   t u b e s   w h i c h   a r e   c l o s e d   and  w h i c h   r e q u i r e  

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

i n t e r i o r  o f   t h e   t u b e s .   F u r t h e r m o r e ,   a  c o m p a c t   w o r k  

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

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

d u r e s .   I t   i s   t o w a r d   t h e   s a t i s f a c t i o n   of   t h e s e  

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

d i r e c t e d .  

SUMMARY  OF  THE  INVENTION 

T h e   r a c k   o f   t h e   p r e s e n t   i n v e n t i o n   h o l d s   a  

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

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

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

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

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

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

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

h a s   a  r a i s e d   u p p e r   s u r f a c e   and  an  a n n u l a r   f l a n g e  

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

work   s u r f a c e .   The  s u p p o r t   member   h a s   a  p l u r a l i t y   o f  

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

s u r f a c e .   T h e s e   w e l l s   a r e   p r e f e r a b l y   a r r a n g e d   i n  

o r t h o g o n a l   rows   and  c o l u m n s   in  t h e   s u p p o r t   m e m b e r .  

E a c h   w e l l   p r e f e r a b l y   h a s   two  s u b s t a n t i a l l y   f l a t ,  

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

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

c l o s e d   c o n c a v e l y   c u r v e d   b o t t o m .  



In  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 ,   a  

t u b e   r a c k   a s s e m b l y   i n c l u d e s   a  r a c k   s u b s t a n t i a l l y   a s  

d e s c r i b e d   a b o v e .   In  a d d i t i o n ,   a  t u b e   i s   in  one   o f  

t h e   h o l e s   in  t h e   s u p p o r t   m e m b e r   of  t h e   r a c k .   T h i s  

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

s u b s t a n t i a l l y   f l a t   w a l l   s u r f a c e   in   f a c e - t o - f a c e  

a l i g n m e n t   w i t h   t h e   f l a t   w a l l   p o r t i o n   so  t h a t   r o t a t i o n  

of  t he   t u b e   in   t h e   h o l e   i s   p r e v e n t e d .  

In  a c c o r d a n c e   w i t h   t he   p r i n c i p l e s   of   t he   p r e s e n t  

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

f e a t u r e s   a r e   o f f e r e d .   F o r   i n s t a n c e ,   t h e   p r e s e n t  

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

r a c k   a s s e m b l y   and  a  c a p   o r   p l u g   t h e r e f o r   t o   b e  

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

f i t   b e t w e e n   t u b e s   and  w e l l s   of   t h e   p r e s e n t   t u b e   r a c k  

a s s e m b l y   c a n   be  d e s i g n e d   so  t h a t   t h e   t u b e s   f i t  

s n u g g l y   and  w i l l   no t   d r o p   o u t   of  t h e   a s s e m b l y   e v e n   i f  

t h e   a s s e m b l y   is   t u r n e d   o v e r .   F u r t h e r ,   t h e   p r e s e n t  

t u b e   r a c k   may  be  a f f i x e d   to  a  work  s u r f a c e   so  t h a t  

the   r a c k   w i l l   n o t   s l i d e   o r  b e   r e a d i l y   moved  when  t h e  

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

I t   is  a l s o   a d v a n t a g e o u s   t h a t   t he   p r e s e n t   i n v e n t i o n  

may  be  made  of  p l a s t i c   m a t e r i a l s   w h i c h   can  be  m a d e  

i n e x p e n s i v e l y   so  as  to   be  d i s p o s a b l e   a f t e r   u s e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of   t he   p r e f e r r e d  

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

i n v e n t i o n ,   i l l u s t r a t i n g ,   f o r   e x e m p l a r y   p u r p o s e s  

o n l y ,   t h r e e   d i f f e r e n t   s i z e   t u b e s   t h e r e i n ;  



F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i e w   o f   one   t u b e  

p o s i t i o n e d   in  t h e   r a c k   t a k e n   a l o n g   l i n e   2-2  of   F i g .  

1 ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   o f   t h e   r a c k  

t a k e n   a l o n g   l i n e   3-3  of  F i g .   1 ;  

F i g .   4  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   an  a l t e r -  

n a t e   t u b e   d e s i g n   h a v i n g   a  f l a t   b o t t o m   and  two  f l a t  

s i d e s ;  

F i g .   5  i s   a  s i d e   e l e v a t i o n a l   v i e w   o f   a n o t h e r  

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

f l a t   s i d e s ;   a n d  

F i g .   6  i s   a  s i d e   e l e v a t i o n a l   v i e w   o f  a   f u r t h e r  

a l t e r n a t e   t u b e   d e s i g n   i l l u s t r a t i n g   a  r o u n d   b o t t o m   a n d  

f o u r   f l a t   s i d e s .  

DETAILED  D E S C R I P T I O N  

W h i l e   t h i s   i n v e n t i o n   i s   s a t i s f i e d   by  e m b o d i m e n t s  

in  many  d i f f e r e n t   f o r m s ,   t h e r e   i s   s h o w n   i n   t h e  

d r a w i n g s   and   w i l l   h e r e i n   be  d e s c r i b e d   in  d e t a i l  

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

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

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

i n v e n t i o n   and  is  no t   i n t e n d e d   to   l i m i t   t h e   i n v e n t i o n  

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

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

t h e i r   e q u i v a l e n t s .  



R e f e r r i n g   to   t h e   d r a w i n g s ,   and  F i g s .   1  to   3  i n  

p a r t i c u l a r ,   t h e r e   i s   i l l u s t r a t e d   t h e   p r e f e r r e d  

m u l t i p l e   t u b e   r a c k   a s s e m b l y   10  of   t he   p r e s e n t   i n v e n -  

t i o n .   A s s e m b l y   10  has   a  m in imum  number   of   g e n e r a l  

c o m p o n e n t s   a  m u l t i p l e   t u b e   r a c k   12  and  a t   l e a s t   o n e  

t u b e   14.  T u b e s   14a  and  14b  a r e   i l l u s t r a t e d   in  F i g .   1 

to  d e m o n s t r a t e   t h a t   t h e   s i z e   of  t he   t u b e s   may  v a r y ,  
i f   d e s i r e d .   A l s o ,   w h i l e   n o t   shown  in  F i g .   1,  t h e r e  

may  be  as  many  t u b e s   as  t h e r e   a r e   w e l l s   in  t h e   r a c k ,  

as  p a r t   of   t h e   p r e s e n t   i n v e n t i o n .  

Rack  12  c o n s i s t s   of  a - g e n e r a l l y   p l a n a r   s u p p o r t  
member   16  h a v i n g   a  r a i s e d   u p p e r   s u r f a c e   18.  S i d e -  

w a l l s   19  s u p p o r t   r a i s e d   u p p e r   s u r f a c e   18.  T h e r e   i s  

p r e f e r a b l y   an  a n n u l a r   f l a n g e   20  s u r r o u n d i n g   s i d e w a l l s  

19  a r o u n d   t h e   e n t i r e   p e r i p h e r y   of   r a c k   12.  As  s e e n  

i n   F i g .   1,   r a c k   12  h a s   a  s u b s t a n t i a l l y   s q u a r e  

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

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

t he   p r e s e n t   i n v e n t i o n .   D e p e n d i n g   f rom  u p p e r   s u r f a c e  

18  i s   a  p l u r a l i t y   o f   w e l l s   21 .   T h e s e   w e l l s   a r e  

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

member   and  a r r a n g e d   in  o r t h o g o n a l   rows  and  c o l u m n s .  

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

c u r v e d ,   c o n c a v e   c l o s e d   b o t t o m   22 .   In  o r d e r   t o  

p r e v e n t   r o t a t i o n   of  t u b e s   in  t h e   w e l l s ,   t he   w e l l s   a r e  

p r e f e r a b l y   f a b r i c a t e d   w i t h   a t   l e a s t   one  f l a t   w a l l .  

As  can  be  s e e n   in  F i g .   1,  t h e   w e l l s   of  the   e m b o d i m e n t  

b e i n g   d e s c r i b e d   has   two  f l a t ,   p l a n a r   s i d e w a l l s   2 4 a  

and  24b  o p p o s e d   f rom  e a c h   o t h e r ;   in  a d d i t i o n ,   e a c h   o f  

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

25a  and  25b  o p p o s e d   f rom  e a c h   o t h e r .  T h e   s h a p e s   a n d  



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

p r e v e n t i n g   t h e   r o t a t i o n   of   t h e   t u b e   in  t h e   w e l l .   I t  

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

b o t t o m s ,   h o l e s   may  be  f o r m e d   t h r o u g h   u p p e r   s u r f a c e  

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

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

Tube   14  p r e f e r a b l y   i n c l u d e s   a  c y l i n d r i c a l   b o d y  

30  w i t h   a  c l o s e d   end   31  and   an  o p e n   end   32 .   A 

t h r e a d e d   p o r t i o n   34  s u r r o u n d s   o p e n   end  32.  A  c ap   3 5 ,  

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

t h e   t u b e   t o   c o v e r   o p e n   end   3 2 .   I t   c a n   be  s e e n   i n  

F i g s .   2  and   3  t h a t ,   in   t h e   e m b o d i m e n t   b e i n g   d e -  

s c r i b e d ,   c l o s e d   end  31  h a s   a  r o u n d e d   c o n f i g u r a t i o n .  

F u r t h e r ,   t h e   c l o s e d   end  p o r t i o n   of  t he   t u b e   i n c l u d e s  

two  s u b s t a n t i a l l y   f l a t ,   p l a n a r   w a l l   s u r f a c e s   36a  a n d  

36b  o p p o s e d   f rom  e a c h   o t h e r .   In  a d d i t i o n ,   t h e   c l o s e d  

end  p o r t i o n   of  t he   t u b e   h a s   two  c u r v e d ,   c o n c a v e   w a l l  

s u r f a c e s   38a   and  3 8 b .   T h e s e   r e s p e c t i v e   f l a t   a n d  

c u r v e d   w a l l   s u r f a c e s   of  t h e   t u b e   a r e   in  f a c e - t o - f a c e  

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

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

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

m e n t ,   r o t a t i o n   of  t h e   t u b e   in  t h e   w e l l   is   p r e v e n t e d .  

In  o r d e r   to  a s s u r e   t h a t   r a c k   12  s t a y s   in  a  f i x e d  

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

20  may  be  p r o v i d e d   w i t h   a  s u i t a b l e   a d h e s i v e .   F o r  

e x a m p l e ,   a  d o u b l e - s i d e d   a d h e s i v e   t a p e   ( n o t   s h o w n )  

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

to  r e m o v e   t h e   c o v e r   s t r i p   and  p o s i t i o n   r a c k   12  in  a  

f i x e d   p o s i t i o n   on  a  work  s u r f a c e .   Use  of  t h e   r a c k   o f  



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

a s s u r a n c e   t h a t   m o v e m e n t   o f   t h e   r a c k   w i l l   be  p r e -  

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

may  be  e m p l o y e d   to   a f f i x   t h e   r a c k   to  a  work   s u r f a c e ,  

p a r t i c u l a r l y   in   c o n j u n c t i o n   w i t h   t h e   p e r i p h e r a l  

f l a n g e .  

W h i l e   F i g .   1  i l l u s t r a t e s   a l l   w e l l s   21  b e i n g  

s u b s t a n t i a l l y   u n i f o r m   in  s i z e   and  s h a p e ,   i t   i s   a l s o  

w i t h i n   t h e   p u r v i e w   of  t h e   p r e s e n t   i n v e n t i o n   t h a t   t h e  

w e l l s   may  h a v e   d i f f e r e n t   s i z e s   f o r   d i f f e r e n t   s i z e  

t u b e s .   H o w e v e r ,   i t   i s   p r e f e r a b l e   t h a t   t h e   w e l l s   b e  

u n i f o r m   in   s i z e   and  s h a p e   so  t h a t   one  t u b e   i s   i n t e r -  

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

r a c k .  

A l t e r n a t e   e m b o d i m e n t s   of  t u b e s   a r e   i l l u s t r a t e d  

in  F i g s .   4  to  6.  In  F i g .   4,  t u b e   40  has  a  s u b s t a n -  

t i a l l y   c y l i n d r i c a l   body   41  and  an  end  cap  42  c o v e r i n g  

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

t h e   c l o s e d   end   of   t h e   t u b e   i s   a  f l a t t e n e d   end   4 4 .  

Two  s u b s t a n t i a l l y   f l a t ,   p l a n a r   w a l l   s u r f a c e s   4 5  

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

d e s c r i b e d   a b o v e .  

In  F i g .   5,  t u b e   50  has   a  s u b s t a n t i a l l y   c y l i n -  

d r i c a l   b o d y   51  and  an  e n d c a p   c o v e r i n g   an  o p e n   e n d  

t h e r e o f .   The  c l o s e d   end  of  t h e   t u b e   is  a  f l a t t e n e d  

end  54.  T h i s   e m b o d i m e n t   h a s   f o u r   s u b s t a n t i a l l y   f l a t  

p l a n a r   w a l l   s u r f a c e s ,   a l l   d e s i g n a t e d   w i t h   n u m e r a l   5 5 .  

T u r n i n g   to   F i g .   6,  t u b e   60  h a s   a  s u b s t a n t i a l l y  

c y l i n d r i c a l   b o d y   61  and  an  end   c a p   62  c o v e r i n g   a n  

open   end  t h e r e o f .   The  c l o s e d   end  of  t h i s   t u b e   i s   a  



r o u n d e d   end  64 .   T h i s   e m b o d i m e n t   a l s o   i n c l u d e s   f o u r  

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

n a t e d   as  n u m e r a l   65 .   I t   i s   u n d e r s t o o d   t h a t   when  t h e  

t u b e s   i l l u s t r a t e d   in  F i g s .   5  and   6  a r e   e m p l o y e d  

in  t h e   r a c k   o f   t h e   p r e s e n t   i n v e n t i o n ,   t h e   w e l l s   o r  

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

p l a n a r   w a l l   p o r t i o n s   to  m a t e   in  f a c e - t o - f a c e   a l i g n -  

men t   w i t h   t h e   f l a t   w a l l   s u r f a c e s   of  t h e   t u b e   so  as  t o  

p r e v e n t   r o t a t i o n   of  the   t u b e   when  p o s i t i o n e d   in  t h e  

r a c k .  

W h i l e   m a n y   m a t e r i a l s   may  be  c h o s e n   f o r   t h e  

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

t h a t   r a c k   12  be   m a d e   o u t   o f   p l a s t i c   m a t e r i a l .  

F u r t h e r ,   i t   i s   p r e f e r r e d   t h a t   r a c k   12  be  f o r m e d   i n  

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

p r o c e s s .   The   t u b e s   of   t h e   p r e s e n t   i n v e n t i o n   a r e  

p r e f e r a b l y   made  of  c l e a r   m a t e r i a l ,   s u c h   as  g l a s s   o r  

p l a s t i c .  

When  f a b r i c a t i n g   r a c k   12,  i t   is   p r e f e r r e d   t h a t  

t h e   f i t   b e t w e e n   t he   t u b e s   and  t h e   w e l l s   be  t i g h t   s o  

t h a t   a  snug   f i t   may  be  a c h i e v e d .   In  t h i s   f a s h i o n ,  

s h o u l d   t h e   r a c k   be  u p s e t   or  o t h e r w i s e   t u r n e d   o v e r ,  

t he   t u b e s   w i l l   r e m a i n   in  p o s i t i o n .  

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  t u b e   r a c k  

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

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

t i o n   in  t h e   r a c k .   R o t a t i o n   of  t h e   t u b e s   is   p r e v e n t e d  

so  t h a t   t h e   u s e r   of  the   p r e s e n t   i n v e n t i o n   may  r e m o v e  

and  r e p l a c e   t h e   cap   w i t h   one  h a n d .   In  a d d i t i o n ,   t h e  

r a c k   a s s e m b l y   may  be  a f f i x e d   to  t he   work  s u r f a c e   t o  

p r e v e n t   i t s   m o v e m e n t   d u r i n g   u s e .  



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

c o m p r i s i n g :  

a  s u b s t a n t i a l l y   p l a n a r   s u p p o r t   member   h a v i n g   a  

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

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

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

l e a s t   two  s u b s t a n t i a l l y   f l a t ,   p l a n a r   s i d e w a l l s  

o p p o s e d   f r o m   e a c h   o t h e r .  

2.  The   r a c k   o f  C l a i m   1  w h e r e i n   s a i d   s u p p o r t  

m e m b e r   h a s   a  r a i s e d   u p p e r   s u r f a c e   f r o m   w h i c h   s a i d  

w e l l s   d e p e n d .  

3.  The  r a c k   of  C l a i m   2  w h e r e i n   s a i d   s u p p o r t  

member   h a s   an  a n n u l a r   f l a n g e   t h e r e a r o u n d   to  f a c i l i -  

t a t e   f a s t e n i n g   t h e   r a c k   to  a  work  s u r f a c e .  

4.  The  r a c k   of  C l a i m   1  w h e r e i n   s a i d   w e l l s   a r e  

a r r a n g e d   in  o r t h o g o n a l   rows  and  c o l u m n s .  

5 .   The  r a c k   of   C l a i m   1  w h e r e i n   s a i d   c l o s e d  

b o t t o m   i s   a  c u r v e d ,   c o n c a v e   c o n f i g u r a t i o n .  

6.  The  r a c k   of  C l a i m   1  w h e r e i n   s a i d   w e l l s   h a v e  

two  s u b s t a n t i a l l y   f l a t ,   p l a n a r   s i d e w a l l s   o p p o s e d   f r o m  

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

from  e a c h   o t h e r .  

7.  The  r a c k   of  C l a i m   1  w h e r e i n   s a i d   w e l l s   h a v e  

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



8.  A  r a c k   f o r   h o l d i n g   a  p l u r a l i t y   o f   t u b e s  

c o m p r i s i n g :  

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

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

s u b s t a n t i a l l y   f l a t   w a l l   p o r t i o n   s u r r o u n d i n g   same  t o  

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

9.   A  r a c k   f o r   h o l d i n g   a  p l u r a l i t y   o f   t u b e s  

c o m p r i s i n g :  

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

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

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

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

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

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

e a c h   o f   s a i d   w e l l s   h a v i n g   two   s u b s t a n t i a l l y   f l a t ,  

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

c l o s e d ,   c o n c a v e l y   c u r v e d   b o t t o m .  

10.  The  r a c k   of  C l a i m   1  w h e r e i n   s a i d   s u p p o r t  

member   i s   made  of  p l a s t i c .  

11.   The  r a c k   of  C l a i m   8  w h e r e i n   s a i d   s u p p o r t  

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

12.  The  r a c k   of  C l a i m   9  w h e r e i n   s a i d   s u p p o r t  

m e m b e r   i s   made  o f - p l a s t i c .  

13.   A  t u b e   r a c k   a s s e m b l y   c o m p r i s i n g :  



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

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

f l a t   w a l l   p o r t i o n   s u r r o u n d i n g   s ame ;   and  a  t u b e   in   o n e  

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

a t   l e a s t   one   s u b s t a n t i a l l y   f l a t   w a l l   s u r f a c e   i n  

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

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

14.  The  a s s e m b l y   of   C l a i m   13  w h e r e i n   s a i d   t u b e  

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

h o l e s   in   s a i d   s u p p o r t   m e m b e r .  

15.   The  a s s e m b l y   of  C l a i m   13  w h e r e i n   s a i d   t u b e  

h a s   a  r o u n d e d ,   c l o s e d   e n d .  

16.   The  a s s e m b l y   of   C l a i m   13  w h e r e i n   s a i d   t u b e  

h a s   a  f l a t t e n e d ,   c l o s e d  e n d .  

17.   The  a s s e m b l y   of   C l a i m   13  w h e r e i n   s a i d   h o l e s  

h a v e   two  s u b s t a n t i a l l y   f l a t ,   p l a n a r   w a l l   p o r t i o n s  

o p p o s e d   f rom  e a c h   o t h e r   and  s a i d   t u b e   h a s   two  s u b -  

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

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

18.  The  a s s e m b l y   o f  C l a i m   13  w h e r e i n   s a i d   h o l e s  

have   f o u r   s u b s t a n t i a l l y   f l a t ,   p l a n a r   w a l l   p o r t i o n s  

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

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

19.   A  t u b e   r a c k   a s s e m b l y   c o m p r i s i n g :  



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

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

f a c i l i t a t e   f a s t e n i n g   t h e   r a c k   to   a  work   s u r f a c e ,   s a i d  

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

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

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

e a c h   o f   s a i d   w e l l s   h a v i n g   two  s u b s t a n t i a l l y   f l a t ,  

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

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

c l o s e d ,   c o n c a v e l y   c u r v e d   b o t t o m ;   a n d  

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

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

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

and  two  c u r v e d ,   c o n c a v e   w a l l   s u r f a c e s   o p p o s e d   f r o m  

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

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

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

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

20 .   The  r a c k   a s s e m b l y   of   C l a i m   19  w h e r e i n   t h e r e  

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

p o s i t i o n e d   in  a  w e l l .  
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