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Liquid  fuel  combustion  apparatus. 

A  wick  assembly  for  a  liquid  fuel  combustion  ap- 
paratus  is  structured  by  laminating  a  main  wick  and  an 
auxiliary  wick,  and  sandwiching  a  separator  of  an  oil- 
impermeable  material  therebetween.  By  being  so  struc- 
tured,  the  main  wick  can  be  made  being  hardly  deterio- 
rated  in  terms  of  its  calorific  value.  A  material  having 
a  large  oil  containing  ability  can  be  selected  for  the  main 
wick,  and  distance  between  the  oil  level  and  top  of  wick 
can  be  made  shorter.  Fire-spreading  time  of  the  wick 
assembly  after  a  lapse  of  long  service  period  is  still  as 
short  as  that  at  the  beginning  of  the  service,  and  gene- 
ration  of  an  objectional  odor  and  carbon  monooxide  at 
the  time  of  ignition  can  be  supressed  small  constantly. 



B a c k g r o u n d  o f   t h e   I n v e n t i o n  

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   g e n e r a l l y   r e l a t e s   to   a  

l i q u i d  f u e l   c o m b u s t i o n   a p p a r a t u s .   P a r t i c u l a r l y ,   i t   i s  

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

f u e l   in   s u c h   an  a p p a r a t u s .  

2.  P r i o r  A r t :  

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

c a l l e d   " w i c k   t y p e "   h a s   h i t h e r t o   b e e n  

w i d e l y   e m b o d i e d   as  an  o i l   s t o v e ,   an  o i l   b u r n e r   and  t h e  

l i k e .   Such   an  a p p a r a t u s   i s   u s u a l l y   d e s i g n e d   to  s u c t i o n  

t h e   l i q u i d   f u e l   by  c a p i l l a r y   a c t i o n   of   t h e   w ick   to  l i f t  

i t   up  to  a . t o p   of   t h e   w i c k   ( i . e .   a  f u e l   v a p o r i z a t i o n  

p a r t ) ,   t h e   s u r f a c e   of   w h i c h   i s   e x p o s e d   to  an  a t m o s p h e r e  

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

l i f t e d   f u e l   v a p o r i z e s   to  be  b u r n t .  

In  s u c h   k i n d   of  t h e   l i q u i d   f u e l   c o m b u s t i o n  

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

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

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

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

a  t a r - l i k e   s u b s t a n c e   by  b e i n g   o x i d i z e d   and  p o l y m e r i z e d  

to  be  p i l e d   up  in   t h e   f u e l   v a p o r i z a t i o n   p a r t .  



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

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

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

i n s t a n c e ,   m a c h i n e   o i l ,   l i g h t   or   s a l a d   o i l   i s   mixed   w i t h  

k e r o s e n e ) ,   and  i f   p a r t   of  t h e   f u e l   i s   d e t e r i o r a t e d   ( f o r  

i n s t a n c e ,   t h e   k e r o s e n e   has   b e e n   c a u s e d   to   c o n t a i n   o x i d e s ,  

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

t h e   k e r o s e n e   a t   a  h i g h   t e m p e r a t u r e   or   b e i n g   e x p o s e d   t o  

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

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

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

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

s u b s t a n c e   to  o b s t r u c t   t h e   s u c t i o n i n g   and  v a p o r i z a t i o n   o f  

t h e   f u e l .   Due  to  t h i s   p h e n o m e n a ,   t h e   v a p o r i z a t i o n   o f  

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

r a t i o   in   t h e   c o m b u s t i o n   c h a m b e r   go  w r o n g   and  to  i n v i t e   a n  

i n c o n v e n i e n c e   of   g e n e r a t i n g   a  l a r g e   amount  of  carbon  d u s t  o r   s o o t  

and  n o x i o u s   c a r b o n   m o n o x i d e .   M o r e o v e r ,   t h i s   p h e n o m e n a  

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

r i s e - u p   of  t h e   t e m p e r a t u r e   of   t h e   v a p o r i z a t i o n   p a r t   a n d  

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

up  t i m e .   T h u s ,   i t , t a k e s   t h e   a p p a r a t u s   a  r e m a r k a b l y   l o n g  

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

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

t i o n s   of   an  o b j e c t i o n a b l e   o d o r ,   c a r b o n  d u s t   and  c a r b o n  



m o n o x i d e   due  to  an  i n c r e a s e d   u n s t a b l e   t r a n s i e n t - s t a t e  

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

s t i c k  t o   b o t h   of  t h e   w i c k   and  a  m e t a l   p a r t   of   t h e  

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

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

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

and  to  i n v i t e   a  d a n g e r o u s   s t a t e , w h e r e i n   t h e   t u r n - o f f  

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

due  to  s u c h   s t i c k i n g .  

As  one  of   t h e   m e t h o d   f o r   s o l v i n g   t h e   a b o v e -  

m e n t i o n e d   p r o b l e m s ,   i t   ha s   h i t h e r t o   b e e n   known  to  b e  

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

w i c k   t o p .  

The  m e t h o d   can  be  e m b o d i e d   by  t h e   f o l l o w i n g  

m e a s u r e   o f ;  

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

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

2)  i n c r e a s i n g   t h e   t h i c k n e s s   of   t h e   t o p ,   a n d  

3)  e m p l o y i n g   a  s u b s t a n c e   h a v i n g   an  o i l  

r e t a i n i n g   a b i l i t y   as  l a r g e   as  p o s s i b l e   f o r  

t h e   m a t e r i a l   of   t h e   main   w i c k .  

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

d e t e r i o r a t i o n   of   t h e   f u e l   v a p o r i z a t i o n   p a r t   can  be  m a d e  

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

k e r o s e n e   c o n t a i n i n g   a  d i f f e r e n t   k i n d   o f  c o m p o n e n t   i s  



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

in   t h e   w i c k   t o p ,   t h e   t a r - l i k e   c o m p o n e n t   g e n e r a t e s   a t  

t h e   o u t s i d e   of   t h e   w i c k   r a t h e r   t h a n   t h e   i n s i d e   of  t h e  

w i c k .   As  a  r e s u l t ,   t h e   f u e l - s u c t i o n i n g   by  t h e   main   w i c k  

i s   e f f e c t i v e l y   p r e v e n t e d   f r o m   b e i n g   made  i n s u f f i c i e n t .  

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

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

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

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

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

made  l o n g e r   in   s u c h   way,  t h e   o b j e c t i o n a b l e   o d o r   a t   t h e  

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

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

i s   s h o r t e n e d ,   t h e   d i s a d v a n t a g e s   c a n n o t   be  o v e r c o m e .  

Summary   of   t h e   I n v e n t i o n  

I t   i s   t h e r e f o r e   t h e   p r i m a r y   o b j e c t   of  t h e  

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

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

t h e   s t a r t   up  of   t h e   a p p a r a t u s .  

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

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

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

to   o c c u r .  

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   t h e r e   i s  

p r o v i d e d   a  l i q u i d   f u e 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  



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

a  ma in   w i c k ,   and  an  a u x i l i a r y   w i c k   f o r   f i r e - s p r e a d i n g  

and  a t   l e a s t   one  s e p a r a t o r   means   s a n d w i c h e d   b e t w e e n  

s a i d   m a i n   w i c k   and  s a i d   a u x i l i a r y   w i c k   so  t h a t   i t   a t  

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

w ick   to   p r e v e n t   p e r m e a t i o n   of   t h e   f u e l   t h e r e t h r o u g h .  

S a i d   a u x i l i a r y   w i c k   f o r   f i r e   s p r e a d i n g   may  b e  

d i s p o s e d   a t   one  s i d e   of  t h e   s a i d   ma in   w i c k   or   s a n d w i c h e d  

b e t w e e n   b i f u r c a t e d   u p p e r   l e a v e s   of   t h e   ma in   w i c k .   T h e  

t o p   of   t h e   a u x i l i a r y   w ick   may  p r e f e r a b l y   be  p r o j e c t e d  

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

t h e r e o f   may  p r e f e r a b l y  t h e   l i f t e d   up  f r o m   an  o i l   l e v e l  

d u r i n g   a  s t e a d y - s t a t e   c o m b u s t i o n .  

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

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

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

s m a l l e r   t h a n   t h a t   o f   t h e   ma in   w i c k .  

B r i e f  E x p l a n a t i o n   of   t h e   D r a w i n g s  

FIG.   1  i s   a  c r o s s   s e c t i o n a l   v i e w   of  a  l i q u i d -  

f u e l   c o m b u s t i o n   a p p a r a t u s   as  an  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 ,  

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

v i ew  of   a  w i c k   a s s e m b l y   u s e d   in   t h e   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 ,  

FIG.   3  i s   a  p a r t i a l   e n l a r g e d   c r o s s - s e c t i o n a l  



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

t h e   p r e s e n t   i n v e n t i o n ,  

F I G s .   4  and  5  a r e   p a r t i a l   e n l a r g e d   c r o s s -  

s e c t i o n a l   v i e w s   of   t h e   w i c k   a s s e m b l y   as  shown  in   F I G .  

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

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

FIG.   4  r e p r e s e n t s   a  c o n d i t i o n   a t   i g n i t i o n  

and  s t e a d y - s t a t e   c o m b u s t i o n   and  FIG.   5  r e p r e s e n t s   a  

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

F I G s .   6 ( a )   to  6 ( e )   a r e   c r o s s - s e c t i o n a l   v i e w s  

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

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

D e s c r i p t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t s  

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

i n v e n t i o n   w i l l   be  e l u c i d a t e d   in   more  d e t a i l   by  r e f e r r i n g  

to  t h e   p r e f e r r e d   e m b o d i m e n t s   shown  in   t h e   a t t a c h e d  

d r a w i n g s .  

F IG.   1  i s   a  g e n e r a l   c r o s s - s e c t i o n a l   v i e w  

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

p r e s e n t   i n v e n t i o n .   In  FIG.   1,  c o m p o n e n t s   d e s i g n a t e d   b y  

n u m e r a l s   100,   101 ,   102  and  103  r e p r e s e n t   a  w i c k   a s s e m b l y  

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

i n v e n t i o n ,   w h e r e i n   a  ma in   w i c k   100,   s e r v e s   f o r   s u c t i o n -  

i n g   l i q u i d .   The  ma in   w i c k   100  may  be  made  of  a  c o m b u s -  

t i b l e   or   n o n i n f l a m m a b l e   f a b r i c   woven  or   u n w o v e n   ( h e l d  



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

c o m b u s t i n g   p a r t   101 .   N u m e r a l   102  i n d i c a t e s   an  a u x i l i a r y  

w i c k   d i s p o s e d   o u t s i d e   of  t h e   ma in   w i c k   100,  101,   f o r  

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

N u m e r a l   2  i s   a  w i c k   s u p p o r t ,   3  r e p r e s e n t s   a  

f u e l   t a n k   or   r e s e r v o i r ,   4  i s   a  d r a f t   p i p e   w h i c h   a l s o  

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

1 0 0  -   103  t h e r e   a l o n g ,   n u m e r a l   5  i n d i c a t e s   a  w i c k   c o n t r o l  

u n i t ,   i . e . ,   a  means   f o r   v e r t i c a l l y   d r i v i n g   t h e   w i c k  

a s s e m b l y ,   6  i s   a  w i c k   g u i d e   u n i t ,   7  i s   a  r a d i a t i o n  

g r i l l ,   8  i n d i c a t e s   an  i n s i d e   t u b e ,   9  i s   a  c a s i n g ,   10  i s  

c h i m n e y   s u p p o r t ,   1.1  r e p r e s e n t s   a  c o i l ,   and  12  a  r a d i a t i o n  n e t .  

FIG.   2  i s   a  p a r t i a l   e n l a r g e d   c r o s s - s e c t i o n a l  

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

The  a u x i l i a r y   wick  102  is  put   between  two  l eaves   o f  

b i f u r c a t e d   main  wick  101,  and  may  be  made  of  a  n o n i n f l a n m a b l e   f a b r i c ,  

woven  or  unwoven,  and  is  d e s i g n e d   to  be  t h i n n e r   than,   of  l e s s   o i l -  

c o n t a i n i n g   a b i l i t y   and  more  h e a t - r e s i s t a n t ,   namely,  r e s i s t a n t   to  b u r n -  

o f f ,   than  the  main  wick  101.  The  bot toms  of  the  two  l eaves   of  t h e  

main  wick  101  are  connec ted   to  the  upper   end  of  a  f l e x i b l e   lower  p a r t  

101'  having  a  l a r g e   o i l - c o n t a i n i n g   a b i l i t y .  

The  t o p   of   t h i s   a u x i l i a r y   w i c k   102  p r o j e c t s  

u p w a r d s   f rom  t h a t   of   t h e   m a i n   w i c k   1 0 1 ,   and  i t s   l e n g t h  

may  p r e f e r a b l y   be  a t   l e a s t   50  mm.  A l t h o u g h   i t  d e p e n d s  

on  t h e   o i l   c o n t a i n i n g   a b i l i t y   and  t h e   f u e l   s u c t i o n i n g  

r a t e   of   t h e   a u x i l i a r y   w i c k   1 0 2 ,   t h e   b o t t o m   m a y  b e  a t  



a  p o s i t i o n   so  s e l e c t e d   t h a t   the  top  t h e r e o f   is  always  b u r n t - o f f  

dur ing   the  s t e a d y - s t a t e   of  combus t ion .   For  example,  the  bottom  o f  

the  a u x i l i a r y   wick  102  of  FIG.  2  is  d i s p o s e d   with  a  gap  to  the  u p p e r  

end  of  the  lower  p a r t   1 0 1 ' .  

N u m e r a l   103  i n d i c a t e s   s e p a r a t o r s   s a n d w i c h e d  

b e t w e e n   b i f u r c a t i n g   l e a v e s   of   t h e   main   w i c k   101  and  t h e  

a u x i l i a r y   102,   and  i s   made  of   a  m a t e r i a l   w h i c h   i s   i m p e r m e -  

a b l e   to  t h e   f u e l   and  h e a t - r e s i s t a n t   to  an  e x t e n t ,   s u c h   a s  

a l u m i n u m   f o i l .   The  t o p   of  t h e   s e p a r a t o r ( . s )   103  i s   in   a  

r e g i o n   of  t h e   f u e l   v a p o r i z a t i o n   p a r t   104  and  i t s   b o t t o m  

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

w i c k   1 0 2 .  

FIG.   3  shows   a n o t h e r   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   w h e r e i n   t h e   a u x i l i a r y   w i c k   102  f o r   f i r e - s p r e a d i n g  

i s   p d o v i d e d   o u t s i d e   t h e   main   w i c k   101 .   The  a u x i l i a r y  

w i c k   102  may  a l t e r n a t i v e l y   be  p r o v i d e d   i n s i d e   t h e   m a i n  

w i c k   1 0 1 .  

In   t h e   l i q u i d   f u e l   c o m b u s t i o n   w i c k   a s s e m b l i e s  

of   t h e   a b o v e m e n t i o n e d   d r a w i n g s ,   t h e   m a i n ' w i c k   101  i s   a t  

l e a s t   p a r t l y   s e p a r a t e d   f rom  t h e   a u x i l i a r y   w i c k   102  by  a  

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

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

t h e   ma in   w i c k   101  w h i l e   t h e   f u e l ,   u s e d   in   t h e   f i r e -  

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

by  t h e   a u x i l i a r y   w i c k   102  f o r   t h e   f i r e - s p r e a d i n g .   As  

a  r e s u l t   of   s u c h   an  a r r a n g e m e n t ,   t h e   a u x i l i a r y   w i c k  



f o r   t h e   f i r e - s p r e a d i n g   can  be  so  d e s i g n e d   t h a t   i t s   t o p   i s  

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

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

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

A c c o r d i n g l y ,   t h e   m a t e r i a l   and  t h i c k n e s s   o f  

t h e   a u x i l i a r y   w i c k   102  can   be  s e l e c t e d   so  t h a t   i t   may  

h a v e   a  f u e l   s u c t i o n i n g   r a t e   and  an  o i l - c o n t a i n i n g   a b i l i t y  

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

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

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

of  t h e   ma in   w i c k   1 0 1 .  

On  t h e   o t h e r   h a n d ,   t h e   m a t e r i a l   and  t h i c k n e s s  

of   t h e   ma in   w i c k   can  be  s e l e c t e d   f r o m   ones   of  t he   q u a l i t y  

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

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

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

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

t h e   f i r e - s p r e a d i n g .  

S i n c e   e a c h   of   t h e   w i c k s   p e r f o r m s   s e p a r a t e  

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

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

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

t op   of  t h e   w i c k   i s   s h o r t   and  t h e   t a r - l i k e   s u b s t a n c e ,  

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

of  t h e   c o m b u s t i o n ,   i s   p i l e d   up  a t   t h e   f u e l - c o m b u s t i o n  



p a r t   of   t h e   m a i n   w i c k   in   l a r g e   q u a n t i t y .  

The  a b o v e m e n t i o n e d   c o n c e p t   has   b e e n   c o n f i r m e d   b y  

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

t h e   w i c k s   of   t h e   e m b o d i 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   w i t h  

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

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

s u m m a r i z e d   in   T a b l e   1  b e l o w .   In  t h e   e x p e r i m e n t ,   a  p o r t a b l e  

o i l   s t o v e   h a v i n g   a  w i c k   d i a m e t e r   of  85  mm  i s   u s e d   as  t h e  

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

f u e l   c o m p o s e d   of   k e r o s e n e   50%  and  l i g h t   o i l   50%  i s   b u r n t .  



As  i n d i c a t e d   in   T a b l e   1,  t h e   p r e v i o u s l y   m e n t i o n e d  

c o n v e n t i o n a l   g l a s s   f i b r e   w i c k   of  t a p e r e d   t o p   (Nos .   1  and  2 )  

shows  a  f a s t   f i r e - s p r e a d i n g   a t   f i r s t   b u t   t h i s   f i r e - s p r e a d -  

i n g   r a p i d l y   t e n d s   to  s low  down  in   a  s h o r t   p e r i o d   of  u s e  

due  to  t h e   p i l e - u p   of   t he   t a r - l i k e   s u b s t a n c e   on  i t s   t o p .  

A  u se   of   an  a u x i l i a r y   w i c k   102  of  t h i n   s i l i c a  

c l o t h ,   w h i c h   has   a  s m a l l   o i l   c o n t a i n i n g   a b i l i t y   and  a  

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

d u r a b l e   to  b u r n i n g - o f f ,   l a m i n a t e d   w i t h   t h e   main   w ick   t o  

fo rm  a  w i c k   a s s e m b l y   N o .  3   as  l i s t e d   in   T a b l e   1,  w i l l  

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

t h e   t o p   of  t h e   a u x i l i a r y   w i c k   102  to  some  e x t e n t   a s  

c o m p a r e d   w i t h   t h a t   of   t h e   g l a s s   f i b r e   w i c k .   The  p i l i n g -  

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

g r a d u a l l y   w i t h   t h e   l a p s e   of  p e r i o d   of   use   and  s l o w s   t h e  

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

f r o m   t h e   ma in   w i c k   101  to  t h e   a u x i l i a r y   w i c k   1 0 2  d u r i n g   t h e  

c o m b u s t i o n .  

In  c o n t r a s t   to  t h i s ,   i f   a  s e p a r a t o r   103  o f  

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

w i c h e d   b e t w e e n   t h e   ma in   w i c k   101  and  t h e   a u x i l i a r y   w i c k  

102  of   Nos .   4,  5  and  6  of  t a b l e   and  shown  in   F I G s .   2 

and  3,  t h e   t o p   of   t h e   a u x i l i a r y   w i c k   102  i s   a l w a y s   k e p t  

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

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



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

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

of   u s e   and  t h e   d i s t a n c e   f rom  t h e   o i l - l e v e l   to  t h e   t o p  

of   t h e   w i c k ,   even   in   t h e   c a s e   w h e r e i n   a  l a r g e   q u a n t i t y  

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

v a p o r i z a t i o n   p a r t   104  of  t h e   m a i n   w i c k   1 0 1 .  

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

t h e   w i c k   a s s e m b l i e s   shown  in   F I G s .   2  and  3  a t   l e a s t   p a r t  

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

w i c k   102  f o r   t h e   f i r e - s p r e a d i n g   d u r i n g   t h e   s t e a d y - s t a t e  

c o m b u s t i o n .   In  t h a t   s t a t e ,   t h e   ma in   w i c k   101  i s ,   h o w -  

e v e r ,   e m b o d i e d   to  h a v e   a  l a r g e   o i l - c o n t a i n i n g   a b i l i t y  

and  t o   be  a b l e   to  h a r d l y   f o r m   t h e   t a r - l i k e   s u b s t a n c e .  

A l t h o u g h   a t   t h e   t o p   of  t h e   a u x i l i a r y   w ick   1 0 2  

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

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

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

l i k e l y   to  be  f o r m e d   in   t h e   l o w e r   p o r t i o n  o f   t h e   a u x i l i a r y  

w i c k   102 .   I f   t h i s   i s   t h e   c a s e ,   t h e   e v a p o r a t i o n   of  t h e  

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

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

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

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

of   t h e   c o n v e n t i o n a l   s t r u c t u r e .  

Even   in   t h e   a r r a n g e m e n t   of   t h e   w i c k   a s s e m b l y  



h a v i n g   t h e   a u x i l i a r y   w ick   102  of   t h e   a f o r e m e n t i o n e d  

s t r u c t u r e ,   i f   a  k e r o s e n e   c o n t a i n i n g   s m a l l   amoun t   of  h i g h  

b o i l i n g   p o i n t   f r a c t i o n   or   o i l   of   f o r e i g n   k i n d ,   w h i c h   i s  

e s s e n t i a l l y   v e r y   h a r d   to   be  v a p o r i z e d   a t   a  t e m p e r a t u r e  

to  v a p o r i z e   t h e   k e r o s e n e ,   i s   c o m b u s t e d ,   t h e n   t h e   f i r e -  

s p r e a d i n g   i s   s t i l l   u n a c c e p t a b l y   s low  to  l e a d   a  s e l f  

e x t i n g u i s h   p h e n o m e n a   ( f i r e   i s   g o i n g   o u t ) .  

In  o r d e r   to  s o l v e   t h e s e   p r o b l e m s ,   i t   i s  

d e s i r a b l e   to  embody  the   w i c k   a s s e m b l y ,   so  t h a t   t h e   b o t t o m  

of  t h e   a u x i l i a r y   w i c k   102  i s   b e l o w   t h e   o i l   l e v e l   a t   t h e  

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

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

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

By  so  e m b o d y i n g ,   t h e   a u x i l i a r y   w ick   1 0 2  

c o n t a i n s   o i l   o n l y   a t   t h e   t i m e   of   i g n i t i n g   and  i s   a l w a y s  

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

of   c o m b u s t i o n ,   and  h e n c e   no  d e c r e a s e   o c c u r s   in   t h e  

a m o u n t   of   t h e   c o m b u s t i o n ,   and  no  d e f e c t i v e   i g n i t i o n  

a t t r i b u t a b l e   t o . t h e   a u x i l i a r y   w i c k   102  o c c u r s .  

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

w i l l   be  e l u c i d a t e d   in   mcre   d e t a i l  b y   r e f e r r i n g   to  t h e  

a t t a c h e d   d r a w i n g s .  

In  F I G s .   4  and  5,  a  m a i n   w i c k   101  made  o f  

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

s h a p e   by  w e a v i n g   o r   by  a d h e r i n g   w i t h   a  b i n d i n g   a g e n t ,  



and   c o m p r i s e s   a  f u e l - v a p o r i z a t i o n   p a r t   104  b e i n g   a b o v e  

a  t o p   of   a  w i c k - s u p p o r t e r   2  (a  m e t a l   p i p e )   and  a  f u e l -  

s u c t i o n i n g   p a r t   100  b e i n g   b e n e a t h   t h e   t o p   of   t h e   w i c k -  

s u p p o r t e r   2.  The  ma in   w i c k   101  i s   made  of   a  m a t e r i a l  

h a v i n g   a  l a r g e   f u e l - c o n t a i n i n g   a b i l i t y   and  a  h i g h   f u e l -  

s u c t i o n i n g   r a t e ,   in   o r d e r   to  s u p p r e s s   t h e   d e c r e a s e   i n  

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

An  a u x i l i a r y   w i c k   102  f o r   f i r e - s p r e a d i n g   i s  

made  of   n o n i n f l a m m a b l e   f a b r i c   woven   or   h e l d   in   i t s   s h a p e  

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

f o r   s h i f t i n g   t h e   f i r e   to  t h e   m a i n   w i c k   101  a f t e r   t h e   f i r e -  

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

d u r a b l e   to   t h e   b u r n i n g - o f f .   I t   i s   more  e f f e c t i v e   f o r  

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

w i c k   102  i s   made  s m a l l e r   t h a n   t h a t   o f  t h e   ma in   wick   1 0 1 .  

F u r t h e r m o r e ,   t h e   t o p   of  t h e   a u x i l i a r y   w i c k   102  p r o j e c t s  

u p w a r d s   f r o m   t h a t   of   t h e   m a i n   w i c k   101  and  i t s   b o t t o m  

i s   d e s i g n e d   to   be  l i f t   up  a t   l e a s t   10  mm  a b o v e   t h e   o i l  

l e v e l   13  d u r i n g   t h e   s t e a d y - s t a t e   of   t h e   c o m b u s t i o n  

( F I G .   4 ) .   A  s e p a r a t o r   103  s a n d w i c h e d   b e t w e e n   t h e   m a i n  

w i c k   101  and  t h e   a u x i l i a r y   w i c k   102  i s   made  of  a  m a t e r i a l  

i m p e r m e a b l e   to   t h e   f u e l   and  h e a t - r e s i s t a n t   to  s o m e  

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

a t   l e a s t   a b o v e   t h e   t o p   of   t h e   ma in   w i c k   101  and  i t s   b o t t o m  

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



w i c k   1 0 2 .  

F I G s .   4  and  5  show  t h e   s i t u a t i o n   w h e r e i n   t h e  

w i c k   a s s e m b l y   shown  by  FIG.   3  i s   i n s t a l l e d   in   a  p r a c t i c a l  

c o m b u s t i o n   a p p a r a t u s ,   and  F IG.   4  i n d i c a t e s   a  mode  of  t h e  

s t e a d y - s t a t e   c o m b u s t i o n   and  F IG.   5  i n d i c a t e s   an  e x t i n g u i s h -  

i ng   (  : r n i n g   o f f )   mode.   As  i l l u s t r a t e d   in   FIG.   4,  s i n c e  

t h e   b o t t o m   of  t h e   a u x i l i a r y   w i c k   102  i s   l i f t e d   up  f r o m  

t h e   o i l   l e v e l   13  d u r i n g   t h e   s t e a d y - s t a t e   c o m b u s t i o n ,  

no  f u e l   i s   s u c t i o n e d . b y   t h e   a u x i l i a r y   w i c k   102,   and  t h e  

a u x i l i a r y   w i c k   102  i s   c a u s e d   to   be  s o a k e d   in   t h e   o i l   t o  

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

In  t h e   a b o v e   i n d i c a t e d   e m b o d i m e n t ,   s i n c e   t h e  

ma in   w i c k   101  i s   s e p a r a t e d   f r o m   t h e   a u x i l i a r y   w i c k   1 0 2  

by  t h e   o i l - i m p e r m e a b l e   s e p a r a t o r   103,  t h e   f u e l   to  b e  

v a p o r i z e d   i s   s u c t i o n e d   t h r o u g h   t h e   main   w i c k   101  w h e r e a s  

t h a t   of  an  a m o u n t   as  much  as  n e c e s s a r i l y   f o r   t h e   f i r e -  

s p r e a d i n g   i s   s u c t i o n e d   t h r o u g h   t h e   a u x i l i a r y   w ick   1 0 2  

and  s u p p l i e d   to  i t s   t o p .  

By  a d o p t i n g   t h e   a b o v e m e n t i o n e d   c o n f i g u r a t i o n ,  

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

a b i l i t y   and  a  h i g h   f u e l - s u c t i o n i n g   r a t e   can  be  s e l e c t e d  

as  t h a t   f o r   t h e   ma in   w ick   101  in  o r d e r   to  s u p p r e s s   t h e  

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

any  r e g a r d   of   t h e   f i r e - s p r e a d i n g .   On  t h e   o t h e r   h a n d ,  

as  t h e   m a t e r i a l   of   t h e   a u x i l i a r y   w i c k   102  and  as  i t s   t o p  



t h i c k n e s s ,   i t   i s   p o s s i b l e   to  s e l e c t   t h o s e   h a v i n g   an  o i l -  

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

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

w i c k   102  and  to  t r a n s f e r   t h e   f i r e   to  t h e   ma in   w i c k ,   a n d  

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

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

t a r - l i k e   s u b s t a n c e   can   be  s e l e c t e d .  

N e x t ,   an  e x p e r i m e n t   i s   c o n d u c t e d   in   o r d e r   t o  

c o m p a r e   t h e   w i c k s   ( F I G s .   6 ( c ) ,   6 ( d )   and  6 ( e ) )   of  t h e  

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   w i t h   t h e   c o n v e n -  

t i o n a l   w i c k s   ( F I G s .   6 ( a )   and  6 ( b ) )   of  g l a s s   f i b r e   h a v i n g  

t h i n n e d   t o p ,   and  i t s   r e s u l t s   a r e   s u m m a r i z e d   in   T a b l e   2 

b e l o w .   In  t h e   e x p e r i m e n t ,   a  p o r t a b l e   o i l   s t o v e   h a v i n g  

a  w i c k   d i a m e t e r   of   85  mm  i s   u s e d   as  t h e   c o m b u s t i o n  

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

w i c k s   in   t e r m s   of   f i r e - s p r e a d i n g   t i m e ,   f i r e - t a k i n g   a n d  

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

.  w i t h   k e r o s e n e   c o n t a i n i n g   0 .05%  of   s a l a d   o i l   w h i c h   i s  

i n t e n t i o n a l l y   m i x e d   i n t o   t h e   f u e l   in   o r d e r   to  make  i t  

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

The  d i s t a n c e   f r o m   t h e   o i l - l e v e l   to   t h e   t o p   of  t h e   w i c k   i s  

90  mm  and  t h e   i n i t i a l   c a l o r i f i c   v a l u e   of  t h e   a p p a r a t u s  

is   s e t   a t   a p p r o x i m a t e l y   2100  k c a l .  

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

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



and  t h e   o i l   l e v e l   i s   shown  in   FIG.   6,  w h e r e i n   n u m e r a l  

101  i n d i c a t e s   t h e   main   w i c k ,   102  i s   t h e   a u x i l i a r y   w i c k  

f o r   t h e   f i r e - s p r e a d i n g   and  103  i n d i c a t e s   t h e   s e p a r a t o r  

103.   The  o i l   l e v e l   d u r i n g   t h e   s t e a d y - s t a t e   c o m b u s t i o n  

i s   r e p r e s e n t e d   by  13b,   and  t h a t   a t   t h e   e x t i n g u i s h ,  

when  t h e   w ick   i s   l o w e r e d ,   i s   r e p r e s e n t e d   by  1 3 a .  





In  T a b l e   2  a b o v e ,   i t   i s   shown  t h a t   t he   w i c k  

N o .  7   of  t h e   c o m p a r e d   d e v i c e s   has   a  good  f i r e - s p r e a d i n g  

t i m e   as  s h o r t   as  4  s e c o n d s ,   d u r i n g   20  h r s .   of  s e r v i c e  

f rom  t h e   b e g i n n i n g   of  t h e   t e s t ,   bu t   t h e   f i r e   p a r t l y  

g o e s   ou t   a t   a b o u t   20  h r s .   f r o m   t h e   b e g i n n i n g   and  t o t a l l y  

f a i l s   o  i g n i t e   t h e   w ick   by  30  h r s .   a f t e r   t h e   b e g i n n i n g .  

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

t h e   f i r e - s p r e a d i n g   at   t h e   t o p   of  t h e   w i c k   101  is   i m p r o v e d  

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

p i l e d   up  on  a  t h i c k   p o r t i o n   of  t h e   w i c k   in  a  s h o r t   p e r i o d  

of  s e r v i c e .   F u r t h e r m o r e ,   s i n c e   the   t o p   of  w ick   i s   t h i n ,  

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

o b j e c t i o n a b l e   o d o r   b e c o m e s   s t r o n g   when  t h e   d e t e r i o r a t i o n  

e x c e e d s   3 0 % .  

On  t h e   o t h e r   h a n d ,   s i n c e   t h e   w i c k   N o .  8   of   t h e  

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

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

i s   s m a l l   as  c o m p a r e d   w i t h   t h e   w i c k   N o .  7 ,   b u t   i t s   f i r e -  

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

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

t h e   w i c k   101  and  when  t h e   f i r e - s p r e a d i n g   t i m e   b e c o m e s   a s  

l o n g   as  2 0  -   50  s e c . ,   t h e   c a r b o n   d u s t   and  t h e   o b j e c t i o n -  

a b l e   o d o r   a r e   g e n e r a t e d   in   a  l a r g e   q u a n t i t y   a t   t h e  t i m e  

of  f i r e - s e t t i n g .  

S i n c e   t h e   a u x i l i a r y   w ick   102  f o r   f i r e - s p r e a d i n g  



i s   s e p a r a t e d   f rom  t h e   main   w i c k   101  by  t h e   s e p a r a t o r  

103  in   t h e   s t r u c t u r e   shown  in   N o .  9   of   t h e   e m b o d i m e n t s ,  

v e r y   good  r e s u l t s   in   b o t h   r e s p e c t   of  t h e   c a l o r i f i c  

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

w i c k   a s s e m b l y   as  c o m p a r e d   w i t h   t h e   w i c k s   N o .  7   and  N o .  8  

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

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

f o r   t h e   ma in   w i c k   101  and  t h a t   h a v i n g   a  t h i n   t op   f o r   t h e  

a u x i l i a r y   w i c k   1 0 2 .  

The  w i c k   a s s e m b l y   of  t h i s   s t r u c t u r e   p r e s e n t s  

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

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

l a r g e r   m o l e c u l a r   w e i g h t   s u c h   as  l i g h t   o i l   as  shown  b y  

t h e   w i c k s   3  -   6  l i s t e d   in   T a b l e   1.  H o w e v e r ,   t h e   f i r e -  

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

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

a  c o m p o n e n t   l i k e   s a l a d   o i l   w h i c h   i s   t h e   mos t   h a r d l y  

v a p o r i z a b l e .   The  w i c k s   shown  as  Nos .   1 0  -   13  of  t h e  

e m b o d i m e n t s   i n  T a b l e   2  a r e   e m b o d i e d   so  t h a t   t h e   b o t t o m  

of  t h e   a u x i l i a r y   w i c k   102  i s   l i f t e d   up  f rom  t h e   o i l  

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

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

o t h e r w i s e   be  p i l e d   up  on  t h e   a u x i l i a r y   w i c k .   T h e y  

a l w a y s   show  a  good   f i r e - s p r e a d i n g   t i m e   as  s h o r t   as  i n  

t he   b e g i n n i n g   of  t h e   s e r v i c e   and  p r o d u c e   no  o b j e c t i o n a l  

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



1.  A  l i q u i d   f u e 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  

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

h a v i n g  

a  ma in   w i c k ,  

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

at   l e a s t   one  s e p a r a t o r   means  s a n d w i c h e d   b e t w e e n  

s a i d   ma in   wick   and  s a i d   a u x i l i a r y   w i c k   at   l e a s t   p a r t l y  

to  s e p a r a t e s   t h e   ma in   w ick   f r o m   t h e   a u x i l i a r y   w ick   f o r  

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

2.  A  l i q u i d   f u e l   c o m b u s t i o n   a p p a r a t u s   as  c l a i m e d  

in  c l a i m   1,  w h e r e i n   a  b o t t o m   of  s a i d   a u x i l i a r y   w ick   i s  

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

o i l   w h i c h   i s   to   be  l i f t e d   up  f r o m   s a i d   o i l   s u r f a c e  

d u r i n g   a  s t e a d y - s t a t e   c o m b u s t i o n .  

3.  A  l i q u i d   f u e l   c o m b u s t i o n   a p p a r a t u s   as  c l a i m e d  

in  c l a i m   1  or   2,  w h e r e i n   s a i d   a u x i l i a r y   w i c k   f o r   f i r e -  

s p r e a d i n g   i s   d i s p o s e d   at   one  s i d e   of  s a i d   main   w i c k .  

4.  A  l i q u i d   fue l   combust ion  a p p a r a t u s   as  c la imed  in  any- one  o f  

c l a i m s   1  to   3  ,  w h e r e i n   main   w i c k   is   b i f u r c a t e d   u p w a r d s  

f o r m i n g   b i f u r c a t e d   l e a v e s   and  s a i d   a u x i l i a r y   wick   f o r  

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

of  t h e   main   w i c k .  

5.  A  l i q u i d   fue l   combustion  a p p a r a t u s   as  c la imed  in  any one  o f  

c l a i m s   1  to   4  , w h e r e i n   t h e   t h i c k n e s s   o f   s a i d   a u x i l i a r y  



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

w i c k .  

6.  A  l i q u i d   fue l   combust ion  a p p a r a t u s   as  c la imed  in  any  one   o f  

c l a i m s   1  t o  5   ,  w h e r e i n   t h e   f u e l   s u c t i o n i n g   r a t e   o f  

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

t h a t   of  s a i d   ma in   w i c k .  

7.  A  l i q u i d   f u e l  c o m b u s t i o n   a p p a r a t u s   as  c la imed  in  any one  o f  

c l a i m s   1  to  6  - ,   w h e r e i n   t h e   t o p   of  s a i d   a u x i l i a r y   w i c k  

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

t h e   ma in   w i c k .  
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