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©  A  wick  for  combustion  of  liquid  fuel. 

A  wick  for  use  with  combustion  apparatus  of  the 
draw-up  and  vaporization  type  comprises  a  primary  wick  (13) 
for  drawing  up  and  vaporizing  liquid  fuel,  an  auxiliary  wick 
(14)  provided  laterally  of  the  primary  wick  for  lighting  and 
fire  spreading,  and  isolation  bodies  (17.  18)  for  separating 
the  primary  wick  from  the  auxiliary  wick  to  prevent  transfer 
of  liquid  fuel  there-between.  The  top  end  of  the  auxiliary  wick 
(14)  extends  above  the  top  end  of  the  primary  wick  (13),  and 
the  lower  end  of  the  auxiliary  wick  is  adapted  to  be 
positioned  above  the  liquid  fuel  surface  during  normal 
combustion  and  to  be  dipped  into  the  liquid  fuel  only  after 
fire  is  put  out,  thereby  enabling  eliminating  deposition  of 
tar-like  substances  on  the  auxiliary  wick  and  attaining  rapid 
fire  spreading.  The  primary  wick  (13)  comprises  an  upper 
vaporization  section  (15)  and  a  lower,  draw-up  member  (16) 
which  section  and  member  are  detachably  connected  to  each 
other. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  w ick   f o r   c o m -  

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

d r a w - u p   and  v a p o r i z a t i o n   t y p e   in  w h i c h   the   l i q u i d   f u e l  

is   d r a w n   up  by  a  c a p i l l a r y   a c t i o n   and  is  v a p o r i z e d   f r o m  

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

c o m b u s t i o n   c h a m b e r   to  be  b u r n e d .  

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

v a p o r i z a t i o n   s e c t i o n   of  t he   w i c k   e x t e n d s   i n t o   a  c o m -  

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

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

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

s u b s t a n c e s   by  o x i d a t i o n   or  p o l y m e r i z a t i o n   to  be  d e p o -  

s i t e d   on  the   v a p o r i z a t i o n   s e c t i o n .   In  p a r t i c u l a r ,   w h e n  

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

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

s a l a d   o i l   or  a  p a r t   of  f u e l   c o m p o n e n t s   c h a n g e s   in  q u a l i -  

ty  ( f o r   e x a m p l e ,   o x i d e s ,   d i o x i d e s ,   r e s i n s   p r o d u c e d   w h e n  

k e r o s e n e   is  s t o r e d   u n d e r   t h e   d i r e c t   r a y s   of  t he   sun  f o r  

a  l o n g   t i m e ) ,   the   p r o d u c t i o n   and  d e p o s i t i o n   of  t he   t a r -  

l i k e   s u b s t a n c e s   b e c o m e   e x c e s s i v e .   C o n v e n t i o n a l   w i c k s  

f o r   use   w i t h   o i l   c o m b u s t i o n   a p p a r a t u s   such   as  o i l s t o v e s  

e a c h   c o m p r i s e   a  v a p o r i z a t i o n   s e c t i o n   w h i c h   is  f o r m e d   b y  

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



f l a m e - r e s i s t i n g   f i b r e s   s u c h   as  g l a s s   f i b r e s   m ixed   w i t h  

s t a p l e   f i b r e s .   In   s u c h   w i c k s ,   t h e   d i a m e t e r   of  a  f i b r e  

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

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

t h e   h i g h e r   t h o s e   a r e a s   w h e r e   k e r o s e n e   i s   d r awn   up  t h e  

l e s s   an  a m o u n t   of   k e r o s e n c e   c o n t a i n e d   in  t he   top   e n d  

p o r t i o n   of  t he   v a p o r i z a t i o n   s e c t i o n   to   r a i s e   t he   t e m -  

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

I t   has   b e e n   p r o p o s e d   to  t h i n   t he   t o p   end  p o r t i o n   of  t h e  

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

t h e r e o f   as  w e l l   as  to  f o rm  t he   t o p   end  p o r t i o n   of  t h e  

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

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

p r o m o t i o n   of  r a p i d   f i r e   s p r e a d i n g .   In   t h i s   c a s e ,   t h e  

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

c h a r a c t e r i s t i c s   a t   t h e   s t a r t ,   b u t   t h e   a r e a s   w h e r e   f i r e  

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

t h a t   t a r - l i k e   s u b s t a n c e s   a r e   d e p o s i t e d   on  s u c h   a r e a s  

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

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

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

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

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

m o n o x i d e .   F u r t h e r m o r e ,   in  e x t r e m e   c a s e s ,   a l t h o u g h   f i r e  

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

p o r t i o n   of  t h e   v a p o r i z a t i o n   s e c t i o n   to   go  o u t   w i t h o u t  

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



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

e a r l y   s t a g e   when  k e r o s e n e   is   m i x e d   w i t h   o t h e r   k i n d s   o f  

o i l   or  c h a n g e s   in  q u a l i t y .   W i t h   c o n v e n t i o n a l   w i c k s ,   t h e  

v a p o r i z a t i o n   s e c t i o n   is  u n i t e d   to  t h e   d r a w - u p   s e c t i o n ,  

so  t h a t   when  a  w i c k   b e c o m e s   u n f i t   f o r   use   and  n e e d s   t o  

be  r e p l a c e d   by  a  new  o n e ,   s e v e r a l   p a r t s   c o n s t i t u t i n g   t h e  

c o m b u s t i o n   a p p a r a t u s   mus t   be  r e m o v e d   to  p u t   u s e r s   t o  

t r o u b l e .   In  t h i s   c a s e ,   i t   is   u n a v o i d a b l e   to  s c r a p   t h e  

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

of  d e t e r i o r a t i o n ,   t h u s   i m p o s i n g   a  c o s t l y   l o a d   on  u s e r s .  

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to   e l i m i n a t e  

r e d u c t i o n   in  an  a m o u n t   of  v a p o r i z e d   f u e l   due  to   t a r - l i k e  

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

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

of   o d o r ,   s o o t   and  c a r b o n   m o n o x i d e   a t   t he   t i m e   o f  

l i g h t i n g ,   and  to  e n a b l e   u s e r s   to   c h e a p l y   r e p l a c e   a  w i c k  

by  a  new  one  w i t h o u t   any  s p e c i a l   s k i l l   when  t h e   w i c k   i s  

r e n d e r e d   u n f i t   f o r   use   a f t e r   a  l o n g   t i m e   u s e .  

To  e l i m i n a t e   the   a b o v e   p r o b l e m s   of  t he   p r i o r  

a r t   and  to  a t t a i n   t he   d e s i r e d   e n d ,   t h i s   i n v e n t i o n   p r o v i -  

des   a  w i c k   w h i c h   c o m p r i s e s   a  p r i m a r y   w i c k ,   an  a u x i l i a r y  

w ick   p r o v i d e d   l a t e r a l l y   of  s a i d   p r i m a r y   w i c k ,   and  i s o l a -  

t i o n   means   i n t e r p o s e d   b e t w e e n   s a i d   p r i m a r y   w ick   and  s a i d  

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

b e t w e e n ,   s a i d   p r i m a r y   wick  c o m p r i s i n g   an  u p p e r   v a p o r i z a -  



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

v a p o r i z a t i o n   s e c t i o n   and   d e t a c h a b l y   j o i n e d   t h e r e t o .  

W i t h   the   a r r a n g e m e n t   d e s c r i b e d   a b o v e ,   t h e  

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

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

t a i n e d   in  t he   a u x i l i a r y   w i c k   b u r n s   o u t   w i t h i n   a  s h o r t  

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

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

on  t h e   a u x i l i a r y   w i c k ,   t h u s   a t t a i n i n g   r a p i d   f i r e  

s p r e a d i n g   a t   a l l   t i m e s .   The  v a p o r i z a t i o n   s e c t i o n  

c o m p r i s e s   a  p a p e r - l i k e   s h e e t   made  of  h e a t - r e s i s t i n g  

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

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

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

b i l i t y   to   i n f e r i o r   k e r o s e n e .   In  a d d i t i o n ,   o n l y   t h e  

v a p o r i z a t i o n   s e c t i o n   can   be  c h e a p l y   r e p l a c e d   by  a  n e w  

one  in  a  s i m p l e   o p e r a t i o n   s i n c e   i t   is   d e t a c h a b l y   j o i n e d  

to   t h e   d r a w - u p   s e c t i o n .  

The  i n v e n t i o n   w i l l   be  more  f u l l y   d e s c r i b e d  

h e r e i n a f t e r   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g .  

DESCRIPTION  OF  THE  DRAWING 

F i g u r e   1  is  a  v e r t i c a l   e l e v a t i o n a l   v i ew   of  a  

c o m b u s t i o n   a p p a r a t u s   i n c o r p o r a t i n g   a  w ick   a c c o r d i n g   to  a n  

e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g u r e   2  is  a  f r a g m e n t a r y   s e c t i o n a l   v iew  of  a  

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



F i g u r e   1 ;  

F i g u r e s   3  and  4  a r e   v e r t i c a l   s e c t i o n a l   v i e w s  

of  t he   w i c k   of  F i g u r e   1 ;  

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

s e c o n d   i s o l a t i o n   b o d i e s ;  

F i g u r e   6  is   a  p e r s p e c t i v e   v i e w   of  t h e   f i r s t  

and  s e c o n d   i s o l a t i o n   b o d i e s   m o u n t e d   on  t h e   w i c k ;  

F i g u r e   7  is   a  g r a p h   of  r a t e s   of   c o m b u s t i o n   i n  

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

F i g u r e   8  is   a  g r a p h   s h o w i n g   c h a n g e s   in  r a t e s  

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

F i g u r e   9  is   a  g r a p h   s h o w i n g   p e a k   v a l u e s   o f  

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

a u x i l i a r y   w i c k ;  

F i g u r e   10  is  a  g r a p h   s h o w i n g   f i r e   s p r e a d i n g  

t i m e   p l o t t e d   a g a i n s t   t h e   h e i g h t s   of  t h e   a u x i l i a r y   w i c k ;  

a n d  

F i g u r e s   1 1 , 1 2 A ,   12B,  13  and  14  a r e   p e r s p e c t i v e  

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

z a t i o n   s e c t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   to  F i g u r e   1,  t h e r e   i s   shown  a  c o m -  

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

i n v e n t i o n   is  i n c o r p o r a t e d .   The  c o m b u s t i o n   a p p a r a t u s  

c o m p r i s e s   a  f u e l   t a n k   1,  a  h e a t   i n s u l a t i o n   p l a t e   2 

m o u n t e d   on  the   f u e l   t a n k   1  and  a  c o m b u s t i o n   c y l i n d e r   3 



d i s p o s e d   a b o v e   t he   h e a t   i n s u l a t i n   p l a t e   2  w h i c h   i s   i n  

t h e   f o rm  of  a  t r i p l e   c y l i n d e r .  

R e f e r r i n g   now  to  F i g u r e   2,  t he   c o m b u s t i o n  

c y l i n d e r   3  i s   p a r t l y   shown  in  s e c t i o n ,   and  c o m p r i s e s  

c y l i n d r i c a l - s h a p e d   i n n e r   and  o u t e r   f l a m e   t u b e s   4  and  5 ,  

a  c y l i n d r i c a l - s h a p e d   o u t e r   t u b e   6  s u r r o u n d i n g   t he   o u t e r  

s i d e   of  t h e   o u t e r   f l a m e   t u b e   5  and  c y l i n d r i c a l - s h a p e d  

i n n e r   and  o u t e r   w i c k   g u i d e   t u b e s   7  and  8  w h i c h   r e s p e c t i -  

v e l y   i n c l u d e   f i r e   g r a t e s   9  and  10  fo r   s u p p o r t i n g   t h e  

l o w e r   e n d s   of  t he   i n n e r   and  o u t e r   f l a m e   t u b e s   7  and  8 ,  

r e s p e c t i v e l y .   R e f e r e n c e   n u m e r a l   11  d e s i g n a t e s   a  w i c k  

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

t u b e s   7  and  8  and  i s   a d a p t e d   to  h a v e   i t s   u p p e r   e n d  

e x t e n d   i n t o   a  c o m b u s t i o n   c h a m b e r   12  d e f i n e d   b e t w e e n   t h e  

i n n e r   and  o u t e r   f l a m e   t u b e s   4  and  5  fo r   v a p o r i z a t i o n   a n d  

c o m b u s t i o n   of  f u e l .  

R e f e r r i n g   to  F i g u r e s   3  and  4,  t h e   w i c k   11  i s  

shown  in  v e r t i c a l   s e c t i o n ,   and  c o m p r i s e s   a  p r i m a r y  

c y l i n d r i c a l - s h a p e d   w i c k   13,   an  a u x i l i a r y   c y l i n d r i c a l -  

s h a p e d   w i c k   14  and  a  v a p o r i z a t i o n   s e c t i o n   15  w h i c h  

i n c l u d e s   a  s y l i n d r i c a l   v a p o r i z i n g   p o r t i o n   15a  and  a  

s e c o n d   v a p o r i z i n g   p o r t i o n   15b  c o n n e c t e d   to   t h e   l o w e r   e n d  

p o r t i o n   of  t h e   p o r t i o n   15a .   The  v a p o r i z i n g   p o r t i o n   1 5 a  

c o n s i s t s   of   a  p a p e r - l i k e   s h e e t   made  of  h e a t   r e s i s t a n t  

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

s i l i c a - a l u m i n a   c e r a m i c   f i b r e s   ( s i l i c a :   a l u m i n a   =  5 0  :   50  

w e i g h t   r a t i o )   in  p a p e r - l i k e   m a n n e r   and  be  f o r m e d   b y  



a d d i n g   an  a m o u n t   of  b i n d e r .   The  s e c o n d   v a p o r i z i n g   p o r -  

t i o n   15b  c o n s i s t s   of  woven   f a b r i c s   of  g l a s s   f i b r e s .  

R e f e r e n c e   n u m e r a l   16  d e s i g n a t e s   a  c y l i n d r i c a l - s h a p e d  

d r a w - u p   member  made  of  f a b r i c s   s u c h   as  of  c o t t o n ,   s t a p l e  

f i b r e s   or  p o l y p r o p y l e n e ,   and  n u m e r a l   17  d e s i g n a t e s   a  

s e c o n d   c y l i n d r i c a l   i s o l a t i o n   body  w h i c h   is  f o r m e d   o f  

s t a i n l e s s   s t e e l   s h e e t   h a v i n g   a  t h i c k n e s s   of  0 .2   mm  i n  

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

s e c u r e m e n t   of  t he   w i c k .   The  a u x i l i a r y   w i c k   14  is  s u p -  

p o r t e d   on  t he   i n n e r   p e r i p h e r a l   s u r f a c e   of   t he   s e c o n d  

i s o l a t i o n   body  17  and  i s   c o n s t r u c t e d   s u c h   t h a t   t he   l o w e r  

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

shown  by  b r o k e n   l i n e   L l  -   L l ' ,   d u r i n g   c o m b u s t i o n   and  i s  

d i p p e d   in  t he   f u e l   when  f i r e   is   e x t i n g u i s h e d   by  l o w e r i n g  

t h e   w i c k   f rom  t h e   p o s i t i o n   as  shown  in  F i g u r e   2  (and   i s  

d i p p e d   to  t he   p o s i t i o n   as  shown  by  b r o k e n   l i n e   L 2  -   L 2 "  

upon   e x t i n g u i s h m e n t   of  t h e   f i r e )   and  s u c h   t h a t   t he   u p p e r  

end   t h e r e o f   e x t e n d s   u p w a r d   b e y o n d   t h e   u p p e r   end  of  t h e  

v a p o r i z i n g   p o r t i o n   15a  upon  e x t i n g u i s h m e n t   of  t h e   f i r e .  

The  d r a w - u p   member   16  i s   s u p p o r t e d   on  l o w e r ,   o u t e r  

p e r i p h e r a l   s u r f a c e   of   t h e   s e c o n d   i s o l a t i o n   body  1 7 .  

R e f e r e n c e   n u m e r a l   18  d e s i g n a t e s   a  f i r s t   c y l i n d r i c a l   i s o -  

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

s u p p o r t e d   t he   v a p o r i z a t i o n   s e c t i o n   15.  The  f i r s t   a n d  

s e c o n d   i s o l a i t o n   b o d i e s   18  and  17  a r e   d e t a c h a b l y   c o n -  

n e c t e d   to  e a c h   o t h e r   as  by  b a y o n e t   j o i n t ,   so  t h a t   t h e  

v a p o r i z a t i o n   s e c t i o n   15  is   r e l e a s a b l y   c o n n e c t e d   to  t h e  



u p p e r   p o r t i o n   of   t he   d r a w - u p   member   16.   R e f e r e n c e  

n u m e r a l   19  d e s i g n a t e s   an  a d h e s i v e   t a p e   in  the   form  o f  

s h e e t .   The  f i r s t   and  s e c o n d   i s o l a t i o n   b o d i e s   18  and  1 7  

c o n s t i t u t e s   a  c y l i n d e r   as  shown  in  F i g u r e   5  w h i c h   i s  

s e c u r e d   to   t h e   w i c k   to  f o rm  a  r e l e a s a b l e   u n i t .   T h e  

s e c o n d   i s o l a t i o n   body   17  i s   f o r m e d   a t   i t s   u p p e r  

p e r i p h e r a l   s i d e   s u r f a c e   w i t h   p r o j e c t i o n s   20  w h i c h   p a s s e s  

t h r o u g h   g u i d e s   21  f o r m e d   on  t h e   l o w e r   p e r i p h e r a l   s i d e  

s u r f a c e   of   t h e   f i r s t   i s o l a t i o n   body  18  to  be  p o s i t i o n e d  

in  a p e r t u r e s   22  f o r m e d   in  t he   f i r s t   i s o l a t i o n   body  18  i n  

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

l o w e r   end  s u r f a c e   of  t he   v a p o r i z i n g   p o r t i o n   15b  a b u t s  

a g a i n s t   t h e   t o p   end  s u r f a c e   of  t h e   d r a w - u p   member  16 

w h e r e u p o n   t h e   f i r s t   i s o l a t i o n   body   18  i s   r o t a t e d   t o  

d i s p l a c e   t h e   p r o j e c t i o n s   20  a l o n g   t h e   a p e r t u r e s   2 2 ,  

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

17  to   t h e   f i r s t   i s o l a t i o n   body   18  when  t h e   p r o j e c t i o n s  

20  r e a c h   t h e   r i g h t w a r d   e n d s   of  t h e   a p e r t u r e s   22.  F o r  

d e t a c h m e n t   of   t he   b o t h   i s o l a t i o n   b o d i e s   fo rm  e a c h   o t h e r ,  

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

t h e   v a p o r i z a t i o n   s e c t i o n   15  and  t h e   d r a w - u p   member   16 

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

As  d e s c r i b e d   a b o v e ,   t h e   v a p o r i z i n g   p o r t i o n   1 5 a  

i s   f o r m e d   of  a  p a p e r - l i k e   s h e e t   ( h e r e i n a f t e r ,   r e f e r r e d  

to  as  c e r a m i c   w i c k )   of  s i l i c a - a l u m i n a   h e a t   r e s i s t a n t  

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

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



wick   ( h e r e i n a f t e r ,   r e f e r r e d   to  as  g l a s s   w i c k )   made  of  a  

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

t i o n a l l y   u s e d .  

F i g u r e   7  shows   a  r e s u l t   of  m e a s u r e m e n t s   i n  

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

when  k e r o s e n e   m i x e d   w i t h   0 .1   %  of  s a l a d   o i l   was  b u r n e d  

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

of   t he   e m b o d i m e n t   of  t he   i n v e n t i o n   ( c e r a m i c   w i c k )   and  a  

c o n v e n t i o n a l   w ick   ( g l a s s   w i c k ) ,   r e s p e c t i v e l y .   As  s e e n  

f rom  F i g u r e   7,  t he   c e r a m i c   w i c k   a c c o r d i n g   to  t h e   e m b o d i -  

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

c h a r a c e r i s t i c s   (as   shown  by  s o l i d   l i n e )   as  c o m p a r e d   w i t h  

t h e   c o n v e n t i o n a l   w i c k   (as   shown  by  b r o k e n   l i n e ) .   T h e  

r e a s o n   f o r   t h i s   is  t h a t   t he   v a p o r i z i n g   p o r t i o n   15a  i s  

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

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

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

v a p o r i z i n g   p o r t i o n   a r e   c l o s e l y   p a c k e d   to   p r o v i d e   a  l a r g e  

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

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

v a p o r i z i n g   p o r t i o n   c o n s i s t i n g   of  a  c o n v e n t i o n a l   g l a s s  

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

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

i s   d rawn   up,  and  o t h e r   s p a c e s   in  t he   g l a s s   w ick   e x c e p t  

f o r   the   f i b r o u s   l a t t i c e s   do  n o t   c o n t a i n   any  f u e l .   T h i s  

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

v o l u m e ,   as  shown  in  T a b l e   1.  Wi th   t he   c e r a m i c   w i c k ,   t h e  



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

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

( h e r e i n a f t e r ,   r e f e r r e d   to  as  " d r a w - u p   h e i g h t " )   i s   20  mm 

or  90  mm.  In  c o n t r a s t ,   w i t h   t h e   g l a s s   w i c k ,   t h e   a m o u n t  

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

t h e   d r a w - u p   h e i g h t ,   and  is   a p p r o x i m a t e l y   h a l f   t h a t   i n  

t h e   c a s e   of  t h e   c e r a m i c   w ick   when  t h e   d r a w - u p   h e i g h t   i s  

90  mm. 

W i t h   t he   c e r a m i c   w i c k ,   t h e   s u r f a c e   of   t h e  

v a p o r i z i n g   p o r t i o n   15a  is   s u f f u s e d   w i t h   f u e l   to  p e r m i t  

t h e   end  s u r f a c e   t h e r e o f   to  s e r v e   as  a  v a p o r i z i n g   s u r -  

f a c e ,   and  an  a m o u n t   of  f u e l   c o n t a i n e d   p e r   u n i t   v o l u m e   i s  

l a r g e   in  t h e   i n s i d e   of  t he   v a p o r i z i n g   p o r t i o n   15a  w h e r e  

t h e   t e m p e r a t u r e   is   l o w e r   t h a n   a t   t h e   s u r f a c e   s u c h   t h a t  

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



t i o n   in  t he   r a t e   of  c o m b u s t i o n .  

In  t he   g l a s s   w i c k ,   s p a c e s   d e f i n e d   b e t w e e n  

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

u n i t   v o l u m e   is  n o t   so  much  a t   t he   s u r f a c e   of   t h e  

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

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

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

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

v a p o r i z i n g   p o r t i o n   a b o v e   t h a t   a r e a   w h e r e   t h e   t a r - l i k e  

s u b s t a n c e s   a r e   p r o d u c e d ,   so  t h a t   r e d u c t i o n   in  t h e   r a t e  

of   c o m b u s t i o n   is  l i a b l e   to  be  c a u s e d .   In  t h i s   m a n n e r ,  

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

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

w i c k s   and  t he   l i k e .  

The  a u x i l i a r y   w i c k   14  i s   p r o v i d e d   in  o r d e r   t o  

s p e e d   up  f i r e   s p r e a d i n g   o v e r   t h e   e n t i r e   t o p   of  t h e   v a -  

p o r i z a t i o n   p o r t i o n   a f t e r   l i g h t i n g .   C o n v e n t i o n a l   w i c k s  

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

n e a r   t he   t i p   end  t h e r e o f   and  d i v e r g e   a t   t h e   t i p   e n d s  

t h e r e o f   so  as  to  i n c r e a s e   v a p o r i z i n g   s u r f a c e   a r e a s ,   s o  

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

is   s m a l l   to  c a u s e   r a p i d   f i r e   s p r e a d i n g   a f t e r   l i g h t i n g .  

W i t h   the   c e r a m i c   w i c k   a c c o r d i n g   to  t h e   e m b o d i m e n t   of  t h e  

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

v o l u m e   is   s u b s t a n t i a l   n e a r   t h e   t i p   end  of   t h e   v a p o r i z i n g  

p o r t i o n   15a ,   so  t h a t   r a p i d   t e m p e r a t u r e   r i s e   is   h a r d   t o  

be  p r o d u c e d   a f t e r   l i g h t i n g ,   t h u s   t a k i n g   much  t i m e   f o r  



f i r e   s p r e a d i n g .   T h e r e f o r e ,   t h e   a u x i l i a r y   wick   14  i s  

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

f i b r e s   a t   t h e   t i p   end  t h e r e o f   f o r   r a p i d   f i r e   s p r e a d i n g .  

In   a d d i t i o n ,   t he   t i p   end  of  t h e   a u x i l i a r y   wick   14  

e x t e n d s   s l i g h t l y   b e y o n d   t h e   t i p   end  of  t he   v a p o r i z i n g  

p o r t o n   15a  w h e r e b y   a f t e r   l i g h t i n g   a  l a r g e   f l a m e   i s  

f o r m e d   a b o v e   t h e   v a p o r i z i n g   p o r t i o n   15a  to  e n s u r e   f i r e  

s p r e a d i n g   o v e r   t h e   t i p   end  of   t h e   v a p o r i z i n g   p o r t o n   1 5 a .  

The  l o w e r   end  of   t h e   a u x i l i a r y   w i c k   14  i s   p o s i t o n e d  

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

t h e   body  of   f u e l   a f t e r   f i r e   i s   p u t   o u t   by  l o w e r i n g   t h e  

w i c k .   Thus   f u e l   i s   d r a w n   up  t h r o u g h   t h e   w i c k   13  and  t h e  

a u x i l i a r y   w i c k   14  a f t e r   f i r e   i s   p u t   o u t   w h i l e   t r a n s f e r  

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

s e c o n d   i s o l a t i o n   b o d i e s   18  and  17  s u c h   t h a t   f u e l   f o r  

v a p o r i z a t i o n   i s   d r a w n   up  t h r o u g h   t h e   w i c k   13  and  f u e l  

r e q u i r e d   f o r   f i r e   l i g h t i n g   and  f i r e   s p r e d i n g   is  i n d e p e n -  

d e n t l y   d r a w n   up  t h r o u g h   t he   a u x i l i a r y   w i c k   14.  D u r i n g  

b u r n i n g   f u e l   i s   c o n t i n u a l y   d r a w n   up  t h r o u g h   the   w i c k   13  

b u t   n o t   t h r o u g h   t h e   a u x i l i a r y   w i c k   14  s i n c e   t h e   l a t t e r  

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

h a v i n g   b e e n   d r a w n   up  t h r o u g h   t h e   a u x i l i a r y   w ick   14  a f t e r  

f i r e   is   p u t   o u t   i s   b u r n t   up  in  a  s h o r t   p e r i o d   of  t i m e  

a f t e r   f i r e   l i g h t i n g   and  f i r e   s p r e a d i n g ,   and  the   a u x i -  

l i a r y   w i c k   14  is  n o t   s u p p l i e d   w i t h   f u e l   d u r i n g   n o r m a l  

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

s c a r s e l y   f o u n d   on  t h e   w ick   14  to  e n a b l e   m a i n t a i n i n g   f i r e  



l i g h t i n g   and  f i r e   s p r e a d i n g   c h a r a c t e r i s t i c s   in  t he   i n i -  

t i a l   c o n d i t i o n   f o r   a  l o n g   p e r i o d   of   t i m e .  

H e r e ,   i t   i s   to  be  n o t e d   t h a t   t he   f i r e   l i g h t i n g  

c h a r a c t e r i s t i c s   i s   l a r g e l y   i n f l u e n c e d   by  the   e x t e n d   o v e r  

w h i c h   the   t i p   end  of   t h e   a u x i l i a r y   w ick   14  e x t e n d s  

u p w a r d   b e y o n d   t h e   t i p   end  of  t he   w i c k   13.  F i g u r e ' 8  

shows   c h a n g e s   in  t h e   r a t e   of  c o m b u s t i o n   a t   t h e   t i m e   o f  

f i r e   l i g h t i n g   (100  %  d u r i n g   n o r m a l   c o m b u s t i o n )   when  t h e  

e x t e n t   d e s c r i b e d   a b o v e   i s   7  mm  ( c u r v e   a ) ,   5  mm  ( c u r v e  

b ) ,   3  mm  ( c u r v e   c)  and  1  mm  ( c u r v e   d ) ,   r e s p e c t i v e l y .  

In  t he   c a s e   of   7  mm  of  t he   e x t e n d ,   e x c e s s i v e   c o m b u s t i o n  

i s   o b s e r v e d   as  s h o w n   by  t h e   c u r v e  a .   T h i s   i s   b e c u a s e  

t h e   l a r g e r   t h e   a b o v e   n o t e d   e x t e n d   t h e   more  an  a m o u n t   o f  

f u e l   c o n t a i n e d   in  t h e   t i p   end  of  t he   a u x i l i a r y   w i c k   1 4  

w h e r e b y   a  l a r g e   f l a m e   is   f o r m e d   a b o v e   the   a u x i l a i r y   w i c k  

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

and  an  i n c r e a s e   in  t h e   a m o u n t   of  v a p o r i z e d   f u e l ,   t h u s  

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

c a s e ,   the   a r e a   o v e r   t he   c o m b u s t i o n   c h a m b e r   12  r e m a i n s   i n  

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

t i o n ,   t h u s   r e s u l t i n g   in  an  i n c r e a s e   in  o d o r ,   s o o t   a n d  

c a r b o n   m o n o x i d e .   In  t he   e m b o d i m e n t   of  t he   i n v e n t i o n ,  

e x c e s s i v e   c o m b u s t i o n   was  n o t   o b s e r v e d   when  t h e   a b o v e  

n o t e d   e x t e n t   was  5  mm  and  l e s s .  

F i g u r e   9  shows   c h a n g e s   in  the   peak   v a l u e   o f  

the   a m o u n t   of  c a r b o n   m o n o x i d e   a t   t he   t ime   of  f i r e  

l i g h t i n g   when  t he   a b o v e   n o t e d   e x t e n d   of  the   a u x i l i a r y  



wick  14  was  v a r i e d .   As  s e e n   f r o m   t he   d r a w i n g ,   t h e  

g r e a t e r   t h e   p e a k   v a l u e   t he   l a r g e r   t he   e x t e n d   of  t h e  

a u x i l i a r y   w i c k   14.  I t   is   to  be  n o t e d   t h a t   F i g u r e   9 

shows  o n l y   t h e   p e a k   v a l u e s   and  p e r i o d s   of  t i m e   d u r i n g  

which   c a r b o n   m o n o x i d e   was  p r o d u c e d   were   q u i t e   s h o r t .  

r h e r e o f o r e ,   t h e   p e a k   v a l u e   n o t   much  e x c e e d i n g   500  p p m  

is   b e l i e v e d   n o t   to  p r e s e n t   any  p r o b l e m   in  a c t u a l   u s e .  

In  t h e   e m b o d m e n t   of  t h e   i n v e n t i o n ,   p r o d u c t i o n   of  s o o t  

( a r e a   of  o b l i q u e   l i n e s   in  F i g u r e   9)  was  o b s e r v e d   w h e n  

the   a b o v e   n o t e d   e x t e n d   of   t h e   a u x i l i a r y   w ick   14  was  5  mm 

and  m o r e .   W h i l e   t he   p e a k   v a l u e   of   c a r b o n   m o n o x i d e   w a s  

low  when  t h e   a b o v e   n o t e d   e x t e n d   was  1  mm  and  l e s s ,   c a r -  

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

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

l a r g e   a m o u n t   t h e r e o f   as  a  w h o l e .  

F i g u r e   10  shows   c h a n g e s   in  p e r i o d s   of  t i m e  

r e q u i r e d   f o r   f i r e   s p r e a i d n g   when  t h e   a b o v e   n o t e d   e x t e n d  

of   t he   a u x i l i a r y   w i c k   14  was  v a r i e d .   When  t h e   e x t e n t  

was  1  mm  and  m o r e ,   f i r e   s p r e a d i n g   was  c o m p l e t e d   w i t h i n  

t e n   s e c o n d s   and  l e s s   w h i l e   i t   t o o k   a  good  l o n g   t i m e   w h e n  

t h e   e x t e n t   was  1  mm  and  l e s s .   T h i s   is   b e c a u s e   f l a m e s  

f o r m e d   a b o v e   t h e   a u x i l i a r y   w i c k   14  a f t e r   f i r e   l i g h t i n g  

were   s m a l l   when  t he   a b o v e   n o t e d   e x t e n d   was  s m a l l ,   s o  

t h a t   an  a d e q u a t e   t e m p e r a t u r e   r i s e   and  an  i n c r e a s e   in  t h e  

a m o u n t   of   v a p o r i z e d   f u e l   in  t h e   c i r c u m f e r e n t i a l   d i r e c -  

t i o n   of  t h e   a u x i l i a r y   w i c k   14  c o u l d   n o t   be  b r o u g h t   a b o u t  

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



u n f a v o r a b l y   p r o d u c e d   in  l a r g e   q u a n t i t i e s .   J u d g i n g   f r o m  

t h e   a b o v e   r e s u l t ,   i t   is   r e q u i r e d   t h a t   in  o r d e r   t o  

s u p p r e s s   p r o d u c t i o n   of  o d o r ,   s o o t   and  c a r b o n   m o n o x i d e  

a f t e r   f i r e   l i g h t i n g ,   f i r e   s p r e a d i n g   be  r a p i d l y   a t t a i n e d  

o v e r   t he   e n t i r e   t op   of  t he   v a p o r i z a t i o n   p o r t i o n   a f t e r  

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

in  t h e   a u x i l i a r y   w ick   14  as  w e l l   as  v a p o r i z a t i o n   of  f u e l  

f rom  t he   v a p o r i z i n g   p o r t i o n   15a  be  p r o m o t e d ,   and  i n i t i a l  

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

s u b s t a n t i a l l y   in  t h e   fo rm  of  c o m p l e t e   c o m b u s t i o n   w h i l e  

s u p p r e s s i n g   e x c e s s i b v e   c o m b u s t i o n .   To  t h i s   e n d ,   t h e  

e x t e n t   o v e r   w h i c h   t h e   a u x i l i a r y   w i c k   14  e x t e n d s   b e y o n d  

t h e   to  end  of   t h e   v a p o r i z i n g   p o r t i o n   15a  is   p r e f e r a b l y  

in  t h e   r a n g e   of  1  mm  to  5  mm.  In  a d d i t i o n ,   t h e   e m b o d i -  

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

e x t r e m e l y   s i m p l e   r e p l a c e m e n t   can  be  a c c o m p l i s h e d   by  t h e  

c o n s t i t u t i o n   in  w h i c h   the   v a p o r i z a t i o n   s e c t i o n   15  a n d  

t h e   d r a w - u p   member   16  a r e   d e t a c h a b l y   c o n n e c t e d   to  e a c h  

o t h e r .   More  s p e c i f i c a l l y ,   no  m a t t e r   how  s u p e r i o r   d u r a -  

b i l i t y   t h e   v a p o r i z a t i o n   s e c t o i n   15  has   to  i n f e r i o r   k e r o -  

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

t h e   u t m o s t .   A c c o r d i n g   to  the   e m b o d i m e n t   of  t h e   i n v e n -  

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

much  as  p o s s i b l e ,   o n l y   the   v a p o r i z a t i o n   s e c t i o n   15  c a n  

be  r e p l a c e d   in  a  s i m p l e   o p e r a t i o n   in  c a s e   t he   w i c k   i s  

d e t e r i o r a t e d .  

F i g u r e   11  shows   a  m a n n e r   in  w h i c h   the   v a p o r i -  



z a t i o n   s e c t i o n   15  i s   r e p l a c e d   by  a  new  one .   The  t i p   e n d  

of   t h e   v a p o r i z i n g   p o r t i o n   15a  is   f o r m e d   d i a m e t r i c a l l y  

t h e r e o f   w i t h   a t   l e a s t   two  r e c e s s e s   23.  The  f i r s t   i s o l a -  

t i o n   body   18  is   p r o v i d e d   w i t h   l a t c h   p o r t o i n s   24  w h i c h  

a r e   d i s p o s e d   a d j a c e n t   t he   r e c e s s e s   23  of   t he   v a p o r i z i n g  

p o r t i o n   15a  and  a r e   s m a l l e r   t h a n   t h e   r e c e s s e s   23.   T h e  

f i r s t   i s o l a t i o n   body   18  is   f u r t h e r   p r o v i d e d   w i t h   b e n t  

p o r t i o n s   25  w h i c h   a r e   d i r e c t e d   t o w a r d   the   v a p o r i z a t i o n  

s e c t i o n   15.   R e f e r e n c e   n u m e r a l   26  d e s i g n a t e s   a  j i g   w h i c h  

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

t i p   e n d s   w i t h   l a t c h e s   27.  In  m o u n t i n g   t h e   v a p o r i z a t i o n  

s e c t i o n   15  on  t he   a p p a r a t u s ,   t h e   p r o j e c t i o n s   20  a r e  

moved   to   t h e   l e f t w a r d   e n d s   of   t h e   a p e r t u r e s   22  a l o n g   t h e  

g u i d e s   21.   T h e r e a f t e r   t h e   l a t c h e s   27  of   t he   j i g   26  a r e  

i n s e r t e d   i n t o   t he   l a t c h   p o r t i o n s   24  f o r   r o t a t i o n   t h e r e o f  

in  an  a r r o w   d i r e c t i o n   a  in  F i g u r e   11  w h e r e u p o n   t h e   p r o -  

j e c t i o n s   20  a r e   moved  in  t h e   a p e r t u r e   22  to  be  f i x e d   a t  

t h e   r i g h t w a r d   e n d s   t h e r e o f .   When  t h e   v a p o r i z a t i o n   s e c -  

t i o n   15  n e e d s   to  be  r e p l a c e d   by  a  new  one  a f t e r   l o n g   u s e  

of   t h e   w i c k ,   t h e   l a t c h e s   27  of   t h e   j i g   26  a r e   i n s e r t e d  

i n t o   t h e   l a t c h   p o r t i o n s   24  f o r   r o t a t i o n   of  t he   f i r s t  

i s o l a t i o n   body   18  in  t he   d i r e c t i o n   b  in  F i g u r e   11  w h e r e -  

u p o n   t h e   p r o j e c t i o n s   20  a r e   moved   to  t h e   l e f t w a r d   e n d s  

o f   t h e   a p e r t u r e s   22.   The  p r o v i s i o n   of  t he   l a t c h e s   27  o n  

t h e   e n d s   of  t he   j i g   26  e n a b l e s   r e a d i l y   r e m o v i n g   t h e  

v a p o r i z a t i o n   s e c t i o n   15  o n l y   by  e n g a g i n g   t h e   l a t c h e s   2 7  

w i t h   t h e   l a t c h   p o r t i o n s   24  and  l i f t i n g   the   j i g   26  w i t h -  



o u t   t he   n e c e s s i t y   of  t o u c h i n g   the   w ick   s o i l e d   w i t h   f u e l .  

The  l a t c h   p o r t i o n s   24  f o r m e d   on  t he   b e n t   p o r t i o n s   25  

s e r v e   to  e n g a g e   w i t h   t he   j i g   26,   and  may  be  n o t c h e s   2 4  

as  shown  in  F i g u r e s   12A  and  12B  in  p l a c e   of  a p e r t u r e s  

p r o v i d e d   t h a t   t he   l a t c h e s   27  on  t h e   j i g   26  t a k e   s u i t a b l e  

c o n f i g u r a t i o n s .  

A n o t h e r   f e a t u r e   of  t he   e m b o d i m e n t   of  t h e  

i n v e n t i o n   r e s i d e s   in  t h a t   a t   l e a s t   one  of  t he   r e c e s s e s  

23  d i a m e t r i c a l l y   p r o v i d e d   on  t he   t i p   end  of  t he   v a p o r i -  

z a t i o n   s e c t i o n   15  is  d i s p o s e d   in  f a c i n g   r e l a t i o n s h i p  

w i t h   a  l i g h t i n g   d e v i c e   28  p r o v i d e d   n e a r   t h e   v a p o r i z a t i o n  

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

of  t h e   a p p a r a t u s .   More  s p e c i f i c a l l y ,   i f   t h e   r e c e s s e s   2 3  

w e r e   n o t   d i s p o s e d   on  t h e   t i p   end  of   t h e   v a p o r i z a t i o n -  

s e c t i o n   15  in  f a c i n g   r e l a t i o n s h i p   w i t h   t he   l i g h t i n g  

d e v i c e   28 ,   t he   t i p   end  of  t he   v a p o r i z a t i o n   s e c t i o n   1 5  

w h e r e   a  l a r g e   a m o u n t   of  f u e l   is   c o n t a i n e d   w o u l d   be  d i f -  

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

t h e   a u x i l i a r y   w i c k   14  is  l i g h t e d .   In  c o n t r a s t ,   t h e   p r o -  

v i s i o n   of  t he   r e c e s s e s   23  in  f a c i n g   r e l a t i o n s h i p   w i t h  

t he   l i g h t i n g   d e v i c e   28  r e s u l t s   in  f o r m i n g   c o r n e r s   29  o n  

t h e   v a p o r i z a t i o n   s e c t i o n   15  as  shown  in  F i g u r e   11  w h i c h  

c o r n e r s   a r e   so  s m a l l   in  h e a t   c a p a c i t y   as  to  be  s u b j e c t  

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

s p r e a d i n g   f rom  the   a u x i l i a r y   w ick   14  to  t he   v a p o r i z a t i o n  

p o r t i o n   1 5 a .  

F i g u r e   13  shows  a n o t h e r   m a n n e r   in  w h i c h   t h e  



v a p o r i z a t i o n   s e c t i o n   15  is  r e p l a c e d   by  a  new  o n e .   T h e  

f i r s t   i s o l a t i o n   body   18  is   p r o v i d e d   a t   i t s   t i p   end  w i t h  

a t   l e a s t   two  p r o j e c t i o n s   30  w h i c h   a r e   d i s p o s e d   d i a m e t r i -  

c a l l y   of  t h e   i s o l a t i o n   body  18  and  a r e   b e n t   t o w a r d   t h e  

v a p o r i z a t i o n   s e c t i o n   15  to  p r o v i d e   b e n t   p o r t i o n s   25  a n d  

l a t c h   p o r t i o n s   24 .   R e p l a c e m e n t   of  t h e   v a p o r i z a t i o n   s e c -  

t i o n   by  a  new  one   i s   p e r f o r m e d   in  a  m a n n e r   l i k e   t h e  

m a n n e r   as  s h o w n   in  F i g u r e   11.  In  t h e   e m b o d i m e n t   of  t h e  

i n v e n t i o n   as  s h o w n   in  F i g u r e   13,  t h e   c o n f i g u r a t i o n s   o f  

t he   l a t c h   p o r t i o n s   24  and  t h e   l a t c h e s   27  may  be  s u i t a b l y  

s e l e c t e d .   In  a d d i t i o n ,   t h e   e m b o d i m e n t   of  t he   i n v e n t i o n  

as  shown  in  F i g u r e   13  has   a  f e a t u r e   in  t h a t   t h e   e m b o d i -  

m e n t   of  t h e   i n v e n t i o n   as  shown  in  F i g u r e   13  has   a  

f e a t u r e   in  t h a t   t h e   h e i g h t  x   of  t h e   p r o j e c t i o n s   30  

r e l a t i v e   to  t h e   t i p   end  of   t h e   f i r s t   i s o l a t i o n   body   1 8  

or  t he   s e c o n d   i s o l a t i o n   body   17  i s   s m a l l e r   t h a n   t h e  

h e i g h t  y   of  t h e   a u x i l i a r y   w i c k   14  r e l a t i v e   to  t h e   t o p  

end  of   t he   f i r s t   i s o l a t i o n   body   18  or  t h e   s e c o n d   i s o l a -  

t i o n   body   17  to   t h e r e b y   p r o m o t e  f i r e   s p r e a d i n g   a f t e r  

f i r e   l i g h t i n g .   On  t h e   c o n t r a r y ,   i f   t he   h e i g h t   x  of   t h e  

p r o j c t i o n s   30  w e r e   l a r g e r   t h a n   t h e   h e i g h t  y   of  t he   a u x i -  

l i a r y   w i c k   14 ,   f l a m e s   w o u l d   be  c o o l e d   down  due  to   t h e  

l a r g e   h e a t   c a p a c i t y   of  t he   p r o j e c t i o n s   30  to  i m p e d e  

r a p i d   f i r e   s p r e a d i n g .   In  c o n t r a s t ,   in  c a s e   t h e   h e i g h t  

x  of  t he   p r o j e c t i o n s   30  is   s m a l l e r   t h a n   t h e   h e i g h t  y   o f  

t h e   a u x i l i a r y   w i c k   14,   an  a n n u l a r   p o r t i o n   of  t h e   a u x i -  

l i a r y   w i c k   14  e x t e n d i n g   a b o v e   the   p r o j e c t i o n s   30  w h i c h  



p o r t i o n s   has   a  w i d t h   of  ( y  -   x)  can   t a k e   c h a n g e   of   p e r -  

f o r m i n g   f i r e   s p r e a d i n g .   T a b l e   2  s h o w s   how  f i r e  

s p r e a d i n g   i s   c h a n g e d   when  t h e   h e i g h t   of  h t e   a u x i l i a r y  

w i c k   14  a b o v e   t h e   v a p o r i z a t i o n   s e c t i o n   15  was  s e t   a t   4 

mm  and  t h e   h e i g h t   of  t he   p r o j e c t i o n s   30  a b o v e   t h e  

v a p o r i z a t i o n   s e c t i o n   15  was  v a r i e d .  

When  t h e   p r o j e c t i o n s   30  w e r e   h i g h e r   t h a n   t h e  

t o p   end  of  h t e   a u x i l i a r y   w i c k   14,   f l a m e s   were   c o m p l e t e l y  

i m p e d e d   by  t h e   p r o j e c t i o n s   30 ,   t h e r e b y   r e s u l t i n g   i n  

t a k i n g   much  t i m e   f o r   f i r e   s p r e a d i n g .   When  t he   p r o j e c -  

t i o n s   30  w e r e   f l u s h   w i t h   t he   a u x i l i a r y   wick   14,   f l a m e s  

w e r e   s t o p p e d   f o r   a  s h o r t   p e r i o d   of   t i m e ,   and  f i r e  

s p r e a d i n g   was  e f f e c t e d .   When  t h e   p r o j e c t i o n s   30  w e r e  

l o w e r   t h a n   t h e   a u x i l i a r y   w i c k   14,   f i r e   s p r e a d i n g   w a s  

r a p i d l y   e f f e c t e d   w h i l e   f l a m e s   we re   n o t   i m p e d e d .  

In  t h e   e m b o d i m e n t   of  t he   i n v e n t i o n ,   t h e  

a r r a n g e m e n t   in  w h i c h   t he   p r o j e c t i o n s   30  a r e   b e n t   t o w a r d  



t h e   w ick   is   f o r   t h e   s a k e   of  l o w e r i n g   t h e   t o p   e n d s   of  t h e  

p r o j e c t i o n s   30  as  f a r   as  p o s s i b l e .   S i n c e   p u l l i n g   a n d  

r o t a t i n g   f o r c e s   a r e   e x e r t e d   on  t h e   p r o j e c t i o n s   30  b y  

e n g a g i n g   t h e   l a t c h e s   30  of   t he   j i g   26  t h e r e w i t h ,   t h e  

p r o j e c t i o n s   30  n e e d   to   h a v e   a  r e l a t i v e l y   l a r g e   s t r e n g t h  

and  a c c o r d i n g l y   b e c o m e   l a r g e   in  s i z e .   Thus   i t   is   d i f -  

f i c u l t   to  l o w e r   t h e   t o p   e n d s   of  t he   p r o j e c t i o n s   30  b e l o w  

t h e   top   e n d s   of  t h e   a u x i l i a r y   w i c k   14  w h i l e   e x t e n d i n g  

t h e   p r o j e c t i o n s   30  u p w a r d ,   as  shown  in  F i g u r e   14,   s i n c e  

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

x  >  y.  For  t h i s   r e a s o n ,   the   p r o j e c t i o n s   30  a r e   b e n t  

t o w a r d   the   w i c k   13  to  l i m i t   t he   h e g i h t   of   t h e   t o p   e n d s  

o f   t h e   p r o j e c t i o n s   30  a b o v e   t he   t o p   end  o f   t h e   f i r s t  

i s o l a t i o n   body   18  or  t h e   s e c o n d   i s o l a t i o n   body   17  to  t h e  

t h i c k n e s s   of  t h e   l a t c h e s   27  of  t h e   j i g   26  or  n e a r ,   s o  

t h a t   t he   f i r e   s p r e a d i n g   c h a r a c t e r i s t i c s   of  t he   a p p a r a t u s  

i s   n o t   m a r r e d   to  p r e s e n t   r a p i d   f i r e   s p r e a d i n g   a t   a l l  

t i m e s   w h i l e   t h e   s t r e n g t h   of  t he   p r o j e c t i o n s   3 0  i s  

m a i n t a i n e d .  

As  d e s c r i b e d   a b o v e ,   t h e   w i c k   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   m a k e s   i t   p o s s i b l e   to  s u p p r e s s   p r o d u c -  

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

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

i m p r o v e d   in  i t s   d u r a b i l i t y   to  i n f e r i o r   k e r o s e n e   as  w e l l  

as  in  i t s   f i r e   s p r e a d i n g   c h a r a c t e r i s t i c s   to  m a i n t a i n   t h e  

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

c a r b o n   m o n o x i d e   p r o d u c e d   due  to  d e g r a d a t i o n   of  f i r e  



s p r e a d i n g   c h a r a c t e r i s t i c s .   When  t a r - l i k e   s u b s t a n c e s  

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

t i m e   use   to  r e n d e r   same  u n f i t   f o r   u s e ,   r e p l a c e m e n t   o f  

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

d e t a c h a b l y   c o n n e c t e d   to  t h e   d r a w - u p   m e m b e r .   Such  r e p l a -  

c e m e n t   is   low  in  c o s t   and  i s   r e a d i l y   and  c l e a n l y   p e r -  

f o r m e d   w i t h o u t   t he   n e c e s s i t y   of  r e m o v i n g   any  e l e m e n t s  

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

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

t i o n s   and  c h a n g e s   may  be  made  in  t h e   c o n f i g u r a t i o n   o f  

t h e   w i c k   d e s c r i b e d   a b o v e   w h i c h   may  come  w i t h i n   t h e  

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

f i c a t i o n s   c o m i n g   w i t h i n   t he   s c o p e   of   t h e   a p p e n d e d  

c l a i m s   a r e   e m b r a c e d   t h e r e b y .  



1.  A  w i c k   f o r   c o m b u s t i o n   of   l i q u i d   f u e l   c o m -  

p r i s i n g   a  p r i m a r y   w i c k   (13)   an  a u x i l i a r y   w i c k   ( 1 4 )  

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

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

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

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

n o r m a l  c o m b u s t i o n  a n d   to  be  d i p p e d   i n t o   t he   l i q u i d   f u e l  

a f t e r   f i r e  i s  p u t  o u t ,   i s o l a t i o n   m e a n s   ( 1 7 ,   18)  i n t e r -  

p o s e d   b e t w e e n  s a i d   p r i m a r y  w i c k   and  s a i d   a u x i l i a r y   w i c k  

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

w e e n ,   s a i d  p r i m a r y   w i c k  c o m p r i s i n g  a n   u p p e r   v a p o r i z a t i o n  

s e c t i o n   ( 1 5 )   and  a  l o w e r   d r a w - u p   s e c t i o n   (16)   p r o v i d e d  

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

t h e r e t o .  

2.  A  w i c k   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d  

v a p o r i z a t i o n   s e c t i o n   (15)   of   t h e   p r i m a r y   w i c k   is   h e l d   b y  

a  f i r s t   i s o l a t i o n   b o d y   (18)   and   s a i d   d r a w - u p   s e c t i o n  

(16)   of  t h e   p r i m a r y   w i c k   i s   h e l d   by  a  s e c o n d   i s o l a t i o n  

body   (17)   and   w h e r e i n   s a i d   f i r s t   and  s e c o n d   i s o l a t i o n  

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

3.  A  w i c k   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d  

v a p o r i z a t i o n   s e c t i o n   (15)   c o m p r i s e s   a  s h e e t   ( 1 5 a )   f o r m e d  

of   h e a t   r e s i s t a n t   i n o r g a n i c   f i b r e s .  

4.  A  w i c k   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   t h e   t o p  

end  of  s a i d   a u x i l i a r y   w ick   ( 1 4 )   p r o j e c t s   a  d i s t a n c e   o f  

1  mm  to  5  mm  a b o v e   t h e   t o p   end   of   s a i d   p r i m a r y   w i c k  



( 1 3 ) .  

5.  A  w i c k   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   t he   t o p  

end   of  s a i d   v a p o r i z a t i o n   s e c t o i n   ( 1 5 )   i s   p r o v i d e d   a t  

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

r e c e s s e s   (23)   and  s a i d   f i r s t   i s o l a t i o n   body   (18)   i s  

p r o v i d e d   w i t h   l a t c h   p o r t i o n s   (24)   w h i c h   a r e   s m a l l e r   i n  

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

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

6.  A  w i c k   as  s e t   f o r t h   in  c l a i m   5  w h e r e i n   a t  

l e a s t   one  of  s a i d   r e c e s s e s   (23)   on  t h e   t o p   of  t h e  

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

w i t h   a  l i g h t i n g   m e a n s   (28)   p r o v i d e d   n e a r   t h e   top   end  o f  

t h e   v a p o r i z a t i o n   s e c t i o n .  

7.  A  w i c k   as  s e t   f o r t h   in  c l a i m   7  w h e r e i n   s a i d  

f i r s t   i s o l a t i o n   body   (18)   is  f o r m e d   a t   two  or  m o r e  

s y m m e t r i c a l   l o c a t i o n s   on  the   top   end  t h e r e o f   w i t h   p r o -  

j e c t i o n s   (25)   w h i c h   i n c l u d e   l a t c h   p o r t i o n s   (24)   and  h a v e  

t h e   t op   e n d s   t h e r e o f   d i s p o s e d   b e l o w   t h e   t o p   end  of  s a i d  

a u x i l i a r y   w i c k .  

8.  A  w i c k   as  s e t   f o r t h   in  c l a i m   5  or  6  w h e r e i n  

s a i d   f i r s t   i s o l a t i o n   body   (18)  i s   b e n t   a t   l o c a t i o n s  

f a c i n g   s a i d   r e c e s s e s   (23)   to  be  d i r e c t e d   t o w a r d   s a i d  

v a p o r i z a t i o n   s e c t i o n .  

9.  A  w i c k   as  s e t   f o r t h   in  c l a i m   7  w h e r e i n   s a i d  

p r o j e c t i o n s   (25)   a r e   b e n t   t o w a r d   t h e   v a p o r i z a t i o n  

s e c t i o n .  
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