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(54)  Apparatus  for  feeding  fuel  to  a  marine  engine. 
(57)  To  avoid  danger  of  fuel  leakage  into  bilges  of  a  vessel's 
hull,  the  fuel  feed  pipe  (26)  from  the  fuel  supply  to  the  vessel's 
engine  cauburettor  (40)  is  enclosed  within  a  cylindrical  casing 
(34)  sealed  at  one  end  to  a  fitting  on  the  carburettor.  At  its 
other  end  the  casing  is  sealed  to  an  aperture  (32)  in  the  hull, 
the  feed  pipe  extending  externally  of  the  hull  between  the 
aperture  and  a  container  (16)  enclosing  the  fuel  supply.  Alter- 
natively  the  casing  is  sealed  at  its  other  end  directly  to  the 
container.  The  carburettor  may  have  an  annular  fuel  feed 
chamber  (52)  with  adjustable  fuel  orifices  connected  to  the 
feed  pipe  through  scroll  valve  means  (56)  linked  to  the  car- 
burettorthrottle  valve. 
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T o   avoid  danger  of  fuel  leakage  into  bilges  of  a  vessel's 
hull, the  fuel  feed  pipe  (26)  from the fuel  supply to  the  vessel's 
engine  cauburettor  (40)  is  enclosed  within  a  cylindrical  casing 
(34)  sealed  at  one  end  to  a  fitting  on  the  carburettor.  At  its 
other  end  the  casing  is  sealed  to  an  aperture  (32)  in  the  hull, 
the  feed  pipe  extending  externally  of  the  hull  between  the 
aperture  and  a  container  (16)  enclosing  the  fuel  supply.  Alter- 
natively  the  casing  is  sealed  at  its  other  end  directly  to  the 
container.  The  carburettor  may  have  an  annular  fuel  feed 
chamber  (52)  with  adjustable  fuel  orifices  connected  to  the 
feed  pipe  through  scroll  valve  means  (56)  linked  to  the  car- 
burettorthrottle  valve. 





This  i n v e n t i o n   r e l a t e s   to  appa ra tus   for  feeding  fuel  to  an 

i n t e r n a l   combustion  marine  e n g i n e .  

There  is  a  danger  in  ve s se l s   tha t   fuel  wil l   c o l l e c t   in  t h e  

b i lges   of  the  vesse l   if  there   is  a  s l i g h t   leak.   Such  a  c o l l e c t i o n  

of  fue l ,   which  may  be  gas  or  l i q u i d ,   gives  r i se   to  a  r i sk   o f  

exp los ion   and  if   there   is  an  explos ion   i t   may  have  d i s a s t r o u s  

consequences   such  as  s inking   the  vessel   or  s e t t i n g   i t   on  f i r e .  

An  aim  of  the  i n v e n t i o n   is  to  provide  a  r easonab ly   i nexpens ive ,   y e t  

safe  and  p r a c t i c a l   i n s t a l l a t i o n   for  feeding  fuel  to  a  marine  e n g i n e ,  

and  for  c o n t r o l l i n g   the  fuel  f e e d .  

According  to  the  i n v e n t i o n ,   there   is  provided  appara tus   f o r  

feeding  fuel  to  marine  engines  which  comprises  a  g e n e r a l l y   a n n u l a r  

chamber  having  on  i t s   inner  wall  a  s e r i e s   of  p e r i p h e r a l l y - s p a c e d  

o r i f i c e s ,   a  condui t   connected  to  the  annular   chamber,  a  branch  p i p e  

secured  to  the  condui t ,   and  a  h e l i c a l   ro t a ry   s c ro l l   valve  member 

l oca t ed   in  the  condui t   to  ob tu ra t e   an  a d j u s t a b l e   p ropor t ion   o f  

the  branch  pipe  opening  dependent  upon  the  r o t a t i o n a l   p o s i t i o n  o f  



the  s c r o l l   valve  member,  and  a  r a d i a l   lever   connected  to  t h e  

valve  member. 

In  accordance   with  one embodiment   of  the  p resen t   i n v e n t i o n  

the re   is  p rovided  a p p a r a t u s   for  feeding  fuel  to  a   marine  e n g i n e  

i n c l u d i n g   a  fuel   feed  pipe  l e a d i n g   from  a  f u e l   s to rage   c o n t a i n e r   t o  

a  fuel   i n t ake   of  a  c a r b u r e t t o r ,   the  p i p e  h a v i n g   o n e  p o r t i o n   which  

is  o u t s i d e   the  hu l l   of  the  ve s se l   and  a  f u r t h e r   por t ion   which  i s  

i n s i d e   the  hul l   of  the  v e s s e l ,   t h e  a p p a r a t u s   also  i n c l u d i n g  a  

t u b u l a r   gas  or  l i q u i d - t i g h t   cas ing  which  surrounds  t h e  w h o l e  l e n g t h  

of  the  said  f u r t h e r   po r t i on   of  t h e  f e e d   p ipe  and  extends  to  a  

f i t t i n g   on  the  c a r b u r e t t o r ,   the  t u b u l a r   casing  at  i t s   end  r e m o t e  

from  the  f i t t i n g   being  open  to  a t m o s p h e r e .  

With  such  an  a r r angemen t ,   the  f i t t i n g   is  p r e f e r a b l y   c o n s t i t u t e d  

by  t h e ' s a i d   branch  pipe,   the  l a t t e r   b e i n g  d i r e c t l y   connec ted   to  t h e  

said  fuel   f e e d  p i p e .  

The  r a d i a l   l eve r   may  be  ope ra t ed   i n  r e s p o n s e   to  movement  of  t h e  

b u t t e r f l y   valve  in  the  c a r b u r e t t o r .  

A  dra in   pipe  is  p r e f e r a b l y   l oca t ed   between  an  i n l e t   f l a n g e  

a s s o c i a t e d   with  the  c a r b u r e t t o r   and  the  hul l   of  the  v e s s e l   above  t h e  

w a t e r l i n e .  

The  i n v e n t i o n   may  be  a p p l i e d   to  a  h o r i z o n t a l  a i r   i n t ake   f l ow  

type  c a r b u r e t t o r ,   or  to  a  d o w n d r a u g h t  c a r b u r e t t o r .  

The  i n v e n t i o n   may  be  app l i ed   w h e t h e r  t h e   f u e l  i s   l i q u i d   o r  

gas;  for  example  the  fuel  could  be  p e t r o l ,   a n y  l i q u i d   h y d r o c a r b o n  

fue l ,   or  low  p r e s s u r e   hydrocarbon  g a s .  

The  t u b u l a r   casing  may  be  at  l e a s t   p a r t l y   o f  f l e x i b l e   m a t e r i a l .  



The  i n v e n t i o n   wil l   be  b e t t e r   unders tood   from  the  f o l l o w i n g  

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

with  r e f e r e n c e   to  the  accompanying  drawings  in  w h i c h : -  

Figure  1  is  a  d iagrammat ic   l o n g i t u d i n a l   s ec t ion   t h r o u g h  

a  rear   part   of  a  vesse l   in  which  one  example  o f  

appa ra tus   according   to  the  i n v e n t i o n   is  i n s t a l l e d ;  

Figure  2  is  a  p e r s p e c t i v e   view  of  an  annular   chamber  which 

forms  par t   of  the  appa ra tu s   shown  in  Figure  1;  

Figure  3  is  a  d iagrammat ic   l o n g i t u d i n a l   c r o s s - s e c t i o n  

through  a  rear   part   of  a  vesse l   in  which  a  s econd  

example  of  appa ra tu s   accord ing   to  the  i n v e n t i o n  

is  i n s t a l l e d ;  

Figures  4 and  5  are  r e s p e c t i v e l y   f ron t   end  side  views  o f  

a  f lange  inc luded   in  the  appara tus   of  Figure  3; 

F igures   6  and 7  and  8  are  views  of  one  form  of  adaptor   b l o c k ,  

Figure  4  being  a  f ron t   view,  Figure  5  being  a  s i d e  

view,  and  Figure  6  being  a  p a r t i a l   cross  s ec t i on   on 

the  l ine   A-A  of  Figure  4;  and 

Figure  9  is  a  side  view  of  an  example  of  the  i nven t ion   a p p l i e d  

to  a  downdraught  c a r b u r e t t o r ;  

Figure  10  is  a  d iagrammat ic   l o n g i t u d i n a l   c r o s s - s e c t i o n   t h r o u g h  

part   of  a  vesse l   in  which  a  four th   example  o f  

appara tus   according  to  the  i nven t ion   is  i n c l u d e d ;  

Figures   l la   and  l lb   are  an  ax ia l   v e r t i c a l   sec t ion   and  a  f r o n t  

view  of  a  f lange  inc luded   in  the  appara tus   o f  

Figure  1;  and 

Figure  12  is  a  rear   view  of  a  vessel   embodying  the  example  o f  

the  i n v e n t i o n   shown  in  Figure  10.  

Re fe r r ing   to  Figure  1,  a  marine  vesse l   has  a  deck  10,  a  t r ansom 

12,  and  an  i n t e r n a l   combustion  engine  14.  The  remainder  of  t h e  

vesse l   is  conven t iona l   and  so  is  not  shown.  A  con ta ine r   16  with  an 



open  top  has  a  dra in   hole  18  connected   d i r e c t l y  t h r o u g h   the  t r a n s o m  

12  to  the  o u t s i d e .   The  i l l u s t r a t e d   vesse l   i s  i n t e n d e d   to  be 

p r o p e l l e d   by  L P G  ( l i q u e f i e l d   pe t ro leum  gas)  which  is  s to red   at  h i g h  

p r e s s u r e   and  g a s i f i e s   upon  r e l e a s e  o f   p r e s s u r e .   In  the  c o n t a i n e r  

16  are  a  c y l i n d e r   20  of  compressed  LPG  in  l i q u i d   form,  a  fuel   l o c k  

22,  and  a  l i q u i d - t o - g a s   c o n v e r t e r   24.  These  are-known  i tems  o f  

equ ipment  and   t h e r e f o r e   w i l l   not  be  desc r ibed   i n  d e t a i l .   A  gas  
feed  pipe  g e n e r a l l y  i n d i c a t e d   at  26  ex tends   from  the  c o n v e r t e r   24 

to  a  branch  pipe  50.  A  f i r s t   p o r t i o n   26A  of  the  pipe  26  p a s s e s  

through  a  wall  of  the  c o n t a i n e r   1 6  a n d  t h r o u g h  t h e   transom  12.  A 

second  po r t i on   268  is  o u t s i d e   t h e  v e s s e l .   A  t h i rd   po r t i on   26C 

passes   t h r o u g h  a  h o l e   32  i n  t h e   transom  1 2  a n d  w i t h i n   a  and  t h r o u g h  

a  t u b u l a r   casing  34.  A  f o u r t h   po r t i on   260  of  the  pipe  26  l e a d s  

in to   the  branch  pipe  50.  

The  engine  14  is  c o n v e n t i o n a l   and  has  a  c a r b u r e t t o r   40  of  known 

design  f ixed  t h e r e t o .  A n   annu la r   chamber  52  is  s e c u r e d   to  t h e  

c a r b u r e t t o r   40 and  has  a  condu i t   5 4  p r o j e c t i n g   the re f rom.   T h i s  

c o n d u i t  s e r v e s   as  a  v a l v e   body  for  a  h e l i c a l   r o t a ry   s c r o l l   v a l v e  

member  56  w h i c h  o b t u r a t e s   t h e  w h o l e   of  the  o r i f i c e   formed  by  t h e  

branch  pipe  50  in  the  condu i t   54  when in  i t s  c l o s e d   p o s i t i o n ,   and 

which,  when  r o t a t e d ,   p r o g r e s s i v e l y   exposes  more  o f  t h i s   opening  so 

a l lowing LPG  to  flow  in to   the  condui t   54  and  t h e n c e  i n t o   the  h o l l o w  

annu la r   chamber  52.  The  l a t t e r   is  secured  in  a  g a s - t i g h t   manner 

to  the  c a r b u r e t t o r   40  and  the  feed  pipe  26D  is  secured  in  a  g a s -  

t i g h t   manner  to  the  branch  pipe  50.  This  coupl ing  may  for  e x t r a  

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

34.  The  a n n u l a r  c h a m b e r   has  a  s e r i e s  o f   p e r i p h e r a l l y   s p a c e d  

o r i f i c e s   60,  Figure  2,  through  which  the   f u e l  g a s   passes   on  i t s '  

way  to  a  combustion  chamber  of  the  engine  14.  It  may  be  bol ted   t o  

the  c a r b u r e t t o r   using  bol t   holes   61.  The  e f f e c t i v e   s ize  of  each  

o f  t h e   o r i f i c e s   60  is  a d j u s t a b l e   by means  of  an  a rcua te   s l i de   p l a t e  

160  l o c a t e d   behind  the  wall  166  con t a in ing   the  o r i f i c e s .   The 



s l i d e   p l a t e   160  has  a  s i m i l a r   number  of  c o r r e s p o n d i n g l y   sized  and 

spaced  o r i f i c e s   which  can  be  brought  into  and  out  of  s t r i c t  

r e g i s t e r   with  the  o r i f i c e s   160  by  s l i d i n g   the  s l i de   p l a t e .   The 

s l i d e   p l a t e   is  secured  in  any  p r ede t e rmined   p o s i t i o n   by  a  sc rew 

162  in  the  s l i d e   p la te   which  extends   through  a  s l o t   164  in  t h e  

wall  166 .  

One  end  of  the  casing  34  is  c losed  in  a  g a s - t i g h t   manner  by 

a  f l ange   62,  which  has  a  small  cup-shaped  ex tens ion   64.  The  p u r p o s e  

of  t h i s   cup-shaped  ex tens ion   is  to  c o l l e c t   any  LPG  which  may  have 

leaked  wi th in   the  casing  34  and  conduct  i t   away  via  a  pipe  66  to  t h e  

e x t e r i o r   of  the  v e s s e l .  

The  valve  member  56  has  a  boss  on  i t s   outer   end  to  which  i s  

s e c u r e l y   f ixed  a  r a d i a l   l e v e t   70.  This  has  a  hole  72  at  i t s   o u t e r  

r a d i a l   end  to  f a c i l i t a t e   connec t ion   of  a  l ink  or  con t ro l   cable  ( n o t  

shown)  by  which  r o t a t i o n   of  the  l eve r   about  the  axis  of  the  s c r o l l  

valve  member  56,  and  hence  r o t a t i o n   of  the  s c r o l l   valve  member  on 

be  caused.   The  l ink  or  con t ro l   cable  r e f e r r e d   to  is  a t t ached   to  a 

s u i t a b l e   con t ro l   mechanism  so  tha t   when  the  c a r b u r e t t o r   b u t t e r f l y  

valve  74  is  opened  the  s c r o l l   valve  member  is  r o t a t e d   in  an  o p e n i n g  

d i r e c t i o n ,   and  vice  v e r s a .  

The  t u b u l a r   casing  34,  which  may  be  at  l e a s t   p a r t l y   of  a 

f l e x i b l e   m a t e r i a l ,   for  example  a  rubber   or  p l a s t i c s   bel lows,   i s  

connected  between  the  f lange  62  and  a  f lange  52  on  the  inner  s i d e  

of  the  transom  and  su r round ing   the  hole  32.  The  connect ions   a r e  

made  at  each  end  in  such  a  way  tha t   LPG  cannot  leak  t h e r e t h r o u g h .  

The  f l e x i b l e   nature   of  the  t ubu l a r   casing  34  a s s i s t s   in  e n s u r i n g  

tha t   the  i n t e g r i t y   of  these  g a s - t i g h t   connec t ions   is  m a i n t a i n e d  e v e n  

though  there   is  r e l a t i v e   v i b r a t i o n   between  the  flange  62  ( w h i c h  

v i b r a t e s   with  the  engine)  and  the  transom  12  of  the  v e s s e l .  



R e f e r r i n g   now  to  F igures   3  -   B,  a  m a r i n e  v e s s e l   has  a  deck  210,  

a  transom  212,  and  an  i n t e r n a l   c o m b u s t i o n  e n g i n e   214.  The  r e m a i n d e r  

of  the  v e s s e l  i s   c o n v e n t i o n a l   and  so  is  not  shown.  A  c o n t a i n e r   216 

with  an  open  top  and  having  a  d ra in   hole  218  connected  d i r e c t l y  

through  the  transom  212  to  the  o u t s i d e .  

In  the  c o n t a i n e r  2 1 6   are  a  c y l i n d e r   220  o f  compres sed   LPG  i n  

l i q u i d   form,  a  fuel   lock  222,  and  a  l i q u i d - t o - g a s  c o n v e r t e r   224.  

These  are  known  i t e m s  o f   equipment   and  t h e r e f o r e   wil l   not  be  d e s c r i b e d  

in  d e t a i l .   A  gas  feed  p i p e  g e n e r a l l y   i n d i c a t e d   at  226  ex tends   from 

the  c o n v e r t e r   24  to  an  adap to r   block  230.  A  f i r s t   po r t ion   226A  o f  

the  pipe  226  pa s se s   t h r o u g h  a   wall  of  the  c o n t a i n e r   216  and  t h r o u g h -  

the  transom  2 1 2 . .   A  second  p o r t i o n   226B  is  o u t s i d e  t h e  v e s s e l .   A 

t h i r d   p o r t i o n   226C  passes   through  a  hole  232 in  the  transom  212  and 

wi th in   and  through  a  t u b u l a r   cas ing   234.  A  fou r th   po r t ion   226D  o f  

the  pipe  226  passes   through  a  flame  t rap   236  and  the  pipe  226 

t e r m i n a t e s   at  a  s u i t a b l e  b o r e   or  f i t t i n g  2 3 0 A   ( F i g .  6 )   in  the  a d a p t o r  

block  230.  - 

The  engine  214  is  c o n v e n t i o n a l   and  has  a  c a r b u r e t t o r   240  o f  

known  design  f ixed   t h e r e t o .   The  a d a p t o r  b l o c k   230  is  s e c u r e l y   f i x e d ,  

e .g .   by  bo l t s   and  s u i t a b l e   s e a l i n g   washers,   to  the  c a r b u r e t t o r   240.  

The  f i x i n g   is  done  in   a  g a s - t i g h t   m a n n e r .   The f lame  t rap  236,  which  

may  also  serve  as  an  a i r   c l e a n e r ,   and  which  m a y  c o n s i s t  o f   a  c a s i n g  

or  chamber  having  wire  wool  packing  t h e r e i n ,   i s  f i x e d  i n   a  g a s - t i g h t  

manner,  to  the  adap to r   block  230  in  such a   way  tha t   i t s   i n t e r i o r   i s  

in  communication  with  a  c e n t r a l   hole  i n  t h e   adaptor   b l o c k ,  a n d ,   v i a  

said  hole ,   with  an  a i r   e n t r y  p o r t   of  the  c a r b u r e t t o r   240.  A  f l a n g e  

member  250  is  s e c u r e d  a l s o   i n  a  g a s - t i g h t   manner  to   another   wall  o f  

t h e  f l a m e   t rap   236.  

The  t u b u l a r   casing  234,  which  may  be  at  l e a s t   p a r t l y  o f   a  f l e x i b l e  

m a t e r i a l ,   for  example  a   rubber   or  p l a s t i c s   b e l l o w s ,  i s   c o n n e c t e d  

between  the  f l ange   member  250  and  a  f lange   252  on  the  inner   side  o f  

the  transom  and  su r round ing   the  hole  232.  The  c o n n e c t i o n s   are  made 



at  each  end  in  such a   way  tha t   LPG  cannot  leak  t h e r e t h r o u g h .   The 

f l e x i b l e   na ture   of  the  t u b u l a r   casing  234  a s s i s t s   in  ensur ing   t h a t  

the  i n t e g r i t y   of  these  g a s - t i g h t   connec t ions   is  main ta ined   even 

though  there   is  r e l a t i v e   v i b r a t i o n   between  the  f lange  member  (which  

v i b r a t e s   with  the  engine)   and  the  transom  of  the  v e s s e l .  

The  adaptor   block  230  has  a  c e n t r a l   hole  2 3 0 f ,  F i g u r e   6,  and 

t h i s   serves   as  the  a i r   entry  pathway  for  air   sucked  into  t h e  

c a r b u r e t t o r   from  ou t s ide   the  engine  via  holes  in  the  flame  t rap  236. 

The  gas  feed  pipe  226,  surrounded  over  most  of  i t s   length   by  t h e  

cas ing  234,  is  f ixed  to  the  f i t t i n g   230A  of  the  block  230.  From 

f i t t i n g   230A  a  bore  2308  in  the  block  extends  to  a  f i t t i n g   230C. 

A  r i g i d   pipe  254  connects   the  f i t t i n g   230C  with  a  fuel  i n l e t   p o r t  

of  the  c a r b u r e t t o r   240.  The  f lange  252  is  f ixed  in  a  g a s - t i g h t  

manner  to  the  transom  212  and  the  casing  234.  The  adap to r   b lock  

230  has  f l anges   230F  and  holes  230G  whereby  i t   can  be  bol ted  to  t h e  

c a r b u r e t t o r   240.  The  block  230  may  be  made  of  aluminium  a l l o y .  

The  f lange  252  and  the  f lange  member  250  could  of  course  be  r e p l a c e d  

by  o ther   s u i t a b l e   f i t t i n g s .  

In  a  modified  vers ion   of  th is   embodiment  of  the  i n v e n t i o n ,   n o t  

i l l u s t r a t e d ,   the  s e p a r a t e   adaptor   block  230  and  r i g id   pipe  254  a r e  

d i spensed   with,  and  the  c a r b u r e t t o r   comprises  a  block  con ta in ing   i t s  

working  par ts   and  a l r e a d y - p r o v i d e d   with  bores  p rovid ing   the  passageway 

from  the  end  of  the  fuel  feed  pipe  to  the  fuel  entry  port  of  t h e  

c a r b u r e t t o r .  

It  will   be  r e a l i s e d   that   the  a r rangements   so  far  desc r ibed   o f f e r  

the  p o s s i b i l i t y   of  feeding  fuel  to  the  engine  with  improved  s a f e t y  

in  marine  vesse l s   without   undue  complexity  or  expense.  Even  if  t h e r e  

should  be  a  leak  between  the  pipe  226D  and  the  f i t t i n g   230A  in  t he  

block  230,  or  from  the  pipe  26C  in  Figure  1,  any  escaping  fuel  c a n n o t  

reach  the  b i lges   of  the  vesse l   but  i n s t ead   is  conducted  h a r m l e s s l y  

to  the  e x t e r i o r   via  the  t ubu l a r   casing  234  or  via  the  pipe  66. 

Equal ly ,   any  leak  between  or  at  the  par t s   20,  22,  24,  26A  or  t h e i r  



c o u n t e r p a r t s   in  Figure   3  r e s u l t s   in  the  fuel  c o l l e c t i n g   in  t h e  

bottom  of  the  c o n t a i n e r   from  whence  i t  p a s s e s   ha rmles s ly   to  t h e  

e x t e r i o r   via  t h e  d r a i n  h o l e  1 8   or  2 1 8 .  T h e   supply  of  a i r   to  t h e  

c a r b u r e t t o r   is  no t  impeded ,   and  o n l y  r e l a t i v e l y   s l i g h t   m o d i f i c a t i o n  

of  a  c o n v e n t i o n a l   v e s s e l   i s  n e e d e d .  

In  the  embodiment  of  the  i n v e n t i o n   i l l u s t r a t e d   in  Figure  9,  a 

downdraught  c a r b u r e t t o r   100  has  an  a i r   in take   at  i t s   top  su r face   and 

c a r r i e s   thereon  a  flame  t rap  1 0 2 ,  f i x e d   for  example by  bo l t s   104.  

The  a i r   con t ro l   b u t t e r f l y   is  denoted  by 105.  A  fuel  i n l e t   p i p e  1 1 2  

leads   to  a  fuel   c o n t r o l   va lve  108   and  fuel  flows  t h e r e f r o m  i n t o   t h e  

body  o f  t h e   c a r b u r e t t o r   v i a  a   pipe  109.  The  engine  i n l e t   m a n i f o l d  

is  shown  a t  1 1 0 .   In  accordance   with  th i s   embodiment  of  the  i n v e n t i o n ,  

the  fuel   feed  pipe  112  is  secured   in  a  l i q u i d -   and  g a s - t i g h t   manner 

to  the  fuel  con t ro l   valve  108,  using  a  f lange  1 1 4  s i m i l a r   in  e s s e n t i a l  

f unc t i on   to  the  f l ange   s h o w n  i n  F i g u r e  3 .   A  r i g h t   angle  bracket   116 

is  clamped  between  the  flame  t r a p  1 0 2   and  t h e  c a r b u r e t t o r   100  and  has= 

a  downwardly  depending  f l a n g e  1 1 8   w i t h  a   hole  through  which  p a s s e s  . a  

t u b u l a r   casing  122.  The  t u b u l a r  c a s i n g   1 2 2  i s   connected  in  a  l i q u i d -  

and  g a s - t i g h t   manner  to  the  f l a n g e  1 1 4 .   T h e  t u b u l a r   casing  122 

extends   from  the  f l ange   114  to  the  transom  (not  shown  in  Fig.  9)  o f  

the  v e s s e l ,   in  a  s i m i l a r   way  t o  t h e   t u b u l a r   casing  34 of  Figure  1 .  

The  f lange  114  (F igure   9)  c o m p r i s e s  a   f l a t   p l a t e   130  having  a 

c y l i n d r i c a l   s leeve   132  ex tend ing   t h e r e f r o m .   The end  of  the  t u b u l a r  

casing  122  f i t s   t i g h t l y   around  the  s leeve   132.  The  p la te   130  has  

a  g e n e r a l l y   c e n t r a l   hole  1 3 4  t h r o u g h  w h i c h   passes   the  pipe  112  which 

is  thereupon  d i r e c t l y   connected  and  sea led   t o  t h e   valve  108.  The 

f lange   114  also  has  a  s m a l l e r ,   o f f s e t   hole  1 3 6  t h e r e i n   which  e x t e n d s  

to  an  a p e r t u r e   sur rounded  by  a  shor t   e x t e r n a l   c y l i n d r i c a l   s leeve  138.  

A  dra in   pipe  140  is  s e a l e d  t o   t h i s  s l e e v e   138  and  ex tends ,   f o r  

example  l a t e r a l l y   of  the  ves se l   at  a  point   above  the  w a t e r l i n e .  

With  such  an  a r rangement ,   any  fuel  which  leaks   from  the  fuel  f e e d  

pipe  112  is  p reven ted   from  descending   into  the  b i l g e s  o f   the  boat  bu t  

i n s t e a d   passes   to  a tmosphere  through  t h e  d r a i n  p i p e   140.  In  t h i s  



way,  the  l i k e l i h o o d   of  an  exp los ion   through  escape  of  gas  or  l i q u i d  

fuel  is  reduced  v i r t u a l l y   to  z e r o .  

Figure  10  dep ic t s   a  vessel   i n c l u d i n g   appara tus   according  t o  

the  i n v e n t i o n   which  is  s l i g h t l y   modif ied  compared  to  Figure  1  a n d  

3.  In  F igures   1 and  10,  l ike  pa r t s   bear  l ike   r e f e r e n c e   n u m e r a l s .  

The  c o n t a i n e r   16  has  a  drain  hole  300  l ead ing   to  an   ex i t   hole  302  i n  

the  transom  12.  The  t ubu la r   casing  34  has  a  bend  t h e r e i n ,   and 

t e r m i n a t e s   in  a  f lange  50  whose  c o n s t r u c t i o n   can  r e a d i l y   be  seen  from 

Figures   l l a   and  l lb .   A  drain  pipe  304  leads  from  the  f lange  50  t o  

the  e x t e r i o r   of  the  hull  of  the  v e s s e l ,   above  the  w a t e r l i n e .   With 

th i s   a r rangement ,   any  leakage  of  fuel  whether  gas  or  l i q u i d   i s  

conducted  to  the  e x t e r i o r   e i t h e r   via  the  ex i t   hole  302  or  the  d r a i n  

pipe  304,  and  cannot  enter   the  b i lges   of  the  v e s s e l .  

Figure  12  i l l u s t r a t e s   a  vesse l   i n c o r p o r a t i n g   the  example  of  t he  

i n v e n t i o n   shown  in  Figure  10  seen  looking  forward.   The  vessel   has 

a  hull   10,  a  transom  12,  a  rudder  202,  rudder  p i n t l e s   204,  an  eng ine  

14  ( suppor t ed   on  s t r u c t u r a l   members  14a),   and  a  c a r b u r e t t o r   40.  A 

t u b u l a r   casing  34  extends  from  a  c o n t a i n e r   16  to  a  f lange  50.  The 

dra in   pipe  304  extends  from  the  f lange  50,  l a t e r a l l y   of  the  v e s s e l ,  

to  an  o u t l e t   142  l o c a t e d  a b o v e   the  w a t e r l i n e .  



1.  Apparatus  for  f e e d i n g  f u e l   to  a  ma r ine  eng ine   compris ing  a 

g e n e r a l l y   annula r   chamber  l o c a t a b l e   between  a  f u e l  f e e d   pipe  and  t h e  

engine  c a r b u r e t t o r ,   said  chamber  having  an  inner   wall  provided  with  a 

s e r i e s   of  p e r i p h e r a l l y   spaced  o r i f i c e s ,   a  condui t   c o n n e c t e d  t o   t h e  

annula r   chamber,  a  b r anch  p ipe   s e c u r e d  t o   the  condui t ,   and  a  h e l i c a l  

r o t a ry   s c r o l l   valve  member  l o c a t e d  i n   the  condui t   to  o b t u r a t e   an 

a d j u s t a b l e   p r o p o r t i o n   of  the  branch  pipe  opening  dependent  upon  t h e  

r o t a t i o n a l   p o s i t i o n   of  the  s c r o l l   valve  member, and  a  r a d i a l   l e v e r  

c o n n e c t e d ' t o   the  valve  member. 

2.  Apparatus  accord ing   to  claim  1  wherein  t h e  r a d i a l   l e v e r  i s   l i n k e d  

to  a  t h r o t t l e   valve  in  the  c a r b u r e t t o r   for  movement  t h e r e w i t h .  

3.  Apparatus  according   to  claim  1  or  2  wherein  means  are  p r o v i d e d  f o r  

ad jus tment   of  the  e f f e c t i v e   area  of  said  chamber  o r i f i c e s ,   s a i d  

ad jus tment   means  c o m p r i s i n g  a  s l i d e   p l a t e  h a v i n g   f u r t h e r   o r i f i c e s  

co r re spond ing   to  said  chamber  o r i f i c e s ,   and  moveable  to  bring  t h e  

chamber  o r i f i c e s   and  f u r t h e r   o r i f i c e s   in to   and  out  of  s t r i c t   r e g i s t e r ,  

and  means  for  clamping  said  s l i de   p l a t e   in  any  p rede te rmined   p o s i t i o n  

wi thin   i t s   range  of  m o v e m e n t .  

4.  Apparatus  according   to  any   of  claims  l-3  wherein  said  branch  p i p e  

is  connected  to  a  fuel   feed  l ine   which  is  enclosed  within  a  c a s i n g  

which  is  sea led   at  one  end  to  a   f lange  sealed  around  the  branch  p i p e  

and  is  sea led   at  the  other   end,  to  an  o r i f i c e   extending  through  a  v e s s e l  

hull   c o n t a i n i n g   the  marine  e n g i n e .  

5.  Apparatus  for  feeding  fuel  to  a  marine  engine  of  a  vesse l   and 

i n c l u d i n g   a  fuel   feed  pipe  leading   from  a  fuel  s to rage   c o n t a i n e r   to  a 

fuel  in take   of  a  c a r b u r e t t o r   of  said  engine,   said  pipe  having  a  p o r t i o n  

which  is  e x t e r n a l   of  the  hul l   of  the  vesse l   and  a  po r t ion   which  i s  

i n t e r n a l   of  the  hul l   of  the  ves se l ;   and  f u r t h e r   i nc lud ing   an  e l o n g a t e d  

f l u i d - t i g h t   casing  sur rounding   the  said  i n t e r n a l   por t ion   of  said  p i p e  

and  s e a l i n g l y   connected  a t  one   end  to  a   f i t t i n g   on  said  c a r b u r e t t o r ,   t h e  



other   end  of  said  casing  being  open  to  a tmosphere  e x t e r n a l l y   of  t h e  

vesse l   h u l l .  

6.  Apparatus  according  to  claim  5  wherein  said  f i t t i n g   is  p r o v i d e d  

with  a  dra in   leading   e x t e r n a l l y   of  the  h u l l .  

7.  Apparatus  according  to  claim  5  or  6  wherein  said  f i t t i n g   is  a 

f lange  mounted  on  a  branch  pipe  of  a  conduit   c o n t a i n i n g   fuel  feed  va lve  

means  to  said  c a r b u r e t t o r .  

8.  Apparatus  according  to  claim  5,  6,  or  7   wherein  said  f i t t i n g   i s  

a  f lange   mounted  on  said  c a r b u r e t t o r .  

9.  Apparatus  according  to  claim  5,  6,  or  7 'where in   said  f i t t i n g   is  a 

f lange  mounted  on  a  flame  trap  on  said  c a r b u r e t t o r .  

10.  Apparatus  according  to  any  of  claims  5-9,  wherein  said  fuel  s t o r a g e  

c o n t a i n e r   is  loca ted   within  an  outer  c o n t a i n e r   having  a  drain  p ipe  

ex tend ing   to  the  e x t e r i o r   of  the  h u l l .  

l l .   Apparatus  for  feeding  fuel  to  a  marine  engine  of  a  vessel   and 

i n c l u d i n g   a  fuel  feed  pipe  leading  from  a  f u e l   s to rage   con ta ine r   w i t h i n  

an  outer   con ta ine r   to  a  fuel  in take  of  a  c a r b u r e t t o r   of  said  engine,  ano 

an  e longa ted   f l u i d - t i g h t   casing  sur rounding   said  feed  pipe  and  having 

one  end  s e a l i n g l y   connected  to  a  f i t t i n g   on  said  c a r b u r e t t o r   and  the  o t h e r  

end  s e a l i n g l y   connected  to  said  outer  c o n t a i n e r .  

12.  Apparatus  according  to  claim  11  wherein  drain  pipes  extend  from 

said  f i t t i n g   and  said  outer  con ta ine r   e x t e r n a l l y   of  the  hull  of  said  v e s s e l .  

13.  Apparatus  according  to  claim  11  or  12  wherein  said  f i t t i n g   is  s e c u r e d  

to  a  flame  trap  of  said  c a r b u r e t t o r .  
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