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Dffice  europeen  des  brevets 

©  A  roller-reefing  boom  apparatus  includes  a  mast 
having  a  track  which  receives  a  bead  along  an  edge 
of  a  sail,  and  a  boom  that  is  supported  by  the  mast. 
The  boom  includes  a  member  rotatably  supported  at 
one  end  adjacent  the  mast.  This  member  is  adapted 
for  attachment  of  the  bottom  of  the  sail  thereto.  The 
member  increases  in  diameter  from  its  said  one  end 
to  its  other  end. 
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ROLLER-REEFING  BOOM  APPARATUS 

This  invention  relates  to  an  improved  roller- 
reefing  boom  apparatus  for  sailboats. 

It  is  known  to  set.  furl,  and  reef  mainsails  of 
sailboats  using  a  roller-reefing  boom  system,  e.g., 
G.B.  Patent  1.179.981:  G.B.  703,709:  G.B.  Patent 
No.  639.062;  Kauert  U.S.  Patent  No.  3.260,230: 
Katshen  U.S.  Patent  No.  3.608.511;  Court  U.S.  Pat- 
ent  No.  3.132.620;  U.S.  Patent  No.  2.197.654;  Pot- 
ter  U.S.  Patent  No.  3.285.215;  Ingouf  No. 
4.324.192.  Typically  a  triangular-shaped  mainsaii  is 
supported  along  its  horizontal  side  by  the  boom 
and  its  vertical  side  by  a  track  fastened  along  the 
mast.  The  mast  accepts  a  bead  that  is  sewn  along 
the  vertical  edge  of  the  sail.  The  track  captures  and 
contains  the  bead,  and  hence  this  side  of  the 
mainsail,  while  allowing  the  sail  and  bead  to  move 
vertically  m  either  direction  relative  to  the  track.  A 
halyard  fa  rope  or  wire)  is  attached  to  the  head  of 
the  mainsail  in  order  to  pull  the  mainsail  upward. 

Setting  of  the  mainsail  is  accomplished  by  pull- 
ing  on  the  halyard  while  rotating  the  boom.  Thus 
the  mainsail,  which  when  not  in  use  is  rolled  ar- 
ound  the  boom,  is  set  by  unwinding  it  from  the 
boom  while  hoisting  it  via  the  halyard  attached  to 
the  head.  Furling  and  reefing  of  the  mainsail  are 
accomplished  by  loosening  the  halyard  while  rotat- 
ing  the  boom,  thus  rolling  the  mainsail  around  the 
boom.  As  the  mainsail  continues  to  wind  around 
the  boom,  the  shape  of  the  rolled-up  sail  on  the 
boom  often  tends  to  become  conical,  with  the 
larger  diameter  end  of  the  cone  being  toward  the 
mast.  This  conical  shape  has  a  plurality  of  causes: 
the  bead  on  the  edge  of  the  sail,  and  the  asso- 
ciated  cloth  which  attaches  the  bead  to  the  sail, 
creates  a  bulkier  (thicker)  sail  in  this  area.  Thus,  as 
the  sail  rolls  up  on  itself,  this  bulk  causes  the 
diameter  of  the  roll  to  be  larger  than  in  the  area  of 
the  sail  which  is  away  from  the  bead.  In  addition, 
as  the  sail  is  rolled  up,  the  unsupported  side  of  the 
sail  has  more  tension  on  it  than  the  side  of  the  sail 
with  the  bead.  This  is  because  this  side  supports 
the  weight  of  the  boom.  The  tension  on  this  side 
causes  the  sail  to  be  rolled  more  tightly  in  this  area 
than  in  the  area  of  the  sail  which  is  near  the  bead 
and  mast,  thus  the  diameter  of  the  roiled  sail  is 
smaller  in  this  area. 

As  the  mainsail  is  further  rolled  around  the 
boom,  the  conical  shape  of  the  sail  already  rolled 
around  the  boom  causes  the  mainsail  to  move 
toward  the  mast.  This  causes  the  forward  edge  of 
the  sail  with  the  bead  to  be  biased  toward  the 
mast.  However,  space  limitations  in  this  area,  as 
well  as  the  track,  prevent  the  bead  from  moving  in 
this  direction.  This  can  cause  severe  wrinkles  in 
this  area  of  the  sail  as  it  continues  to  roll  up  around 

the  boom. 
Potter  U.S.  Patent  No.  3,285.215  discloses 

solving  the  build-up  problem  by  omitting  the  bead 
so  that  the  wound  sail  is  flat.  Ingouf  U.S.  Patent  No. 

5  4,324,192  discloses  using  a  connecting  member 
near  the  mast  to  direct  the  bead  to  a  point  on  the 
boom  away  from  the  mast  so  that  the  sail  does  not 
travel  toward  the  mast. 

The  invention  features  in  general  roller-reefing 
w  boom  apparatus  that  includes  a  mast  having  a 

track  for  receiving  an  edge  bead  of  a  sail  and  a 
boom  that  is  supported  by  the  mast  and  has  a 
rotatably  supported  wind-up  member  that  increases 
in  diameter  going  away  from  the  mast.  As  the  sail 

75  is  wound  up  on  the  member,  the  build-up  caused 
by  the  bead  is  compensated  for  by  the  extra  room 
provided  at  the  narrow  diameter  end  about  which 
the  bead  is  wound. 

In  preferred  embodiments  the  boom  includes  a 
20  tubular  outer  shell  that  encloses  the  wind-up  mem- 

ber  and  defines  a  slot  through  which  the  sail 
passes.  The  wind-up  member  can  either  continu- 
ously  increase  in  diameter  (e.g.,  be  conical)  or  can 
have  a  plurality  of  stepped  diameters. 

25  The  preferred  embodiments  w  ill  now  be  de- 
scribed. 

Fig.  1  is  a  diagrammatic  elevation  showing 
an  embodiment  of  roiler-reefing  boom  system  ac- 
cording  to  the  invention. 

30  Fig.  2  is  a  diagrammatic  elevation  showing 
the  Fig.  1  system  when  the  sail  is  partially  furled. 

Fig.  3  is  a  diagrammatic  elevation  showing 
an  alternative,  most  preferred,  embodiment  of  a 
roller-reefing  boom  system  according  to  the  inven- 

35  tion. 
Fig.  4  is  a  diagrammatic  elevation  showing  a 

further  alternative  embodiment  of  roller-reefing 
boom  system  according  to  the  invention. 

Referring  to  Fig.  1,  mainsail  rigging  10  includes 
40  mast  12,  boom  14,  and  mainsail  16.  Mainsail  16  is 

connected  at  its  bottom  to  boom  14  and  at  its 
vertical  edge  via  luff  bead  18  to  track  20  of  mast 
12.  Bead  18  is  fed  through  and  held  in  place  in 
track  20  and  can  be  raised  by  a  halyard  (not 

45  shown),  as  is  standard  in  the  art. 
Boom  14  is  rotatably  attached  to  mast  12, 

allowing  mainsail  16  to  be  rolled  around  boom  14 
(see  Fig.  2),  which  serves  as  a  wind-up  member  on 
which  sail  16  is  wound.  Boom  14  is  shaped  such 

so  that  its  diameter  increases  from  end  22,  near  the 
mast,  to  end  24,  opposite  end  22.  Boom  14  thus 
has  a  conical  shape.  Boom  14  is  12'  (3.6576m) 
long,  has  a  li  "  (3.81cm)  diameter  the  mast  and  3" 
(7.62cm)  diameter  at  the  other  end.  Bead  18  has  a 
3/16"  (0.47625cm)  outer  diameter. 
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Referring  to  Fig.  2,  as  mainsail  16  is  rolled 
around  conical  boom  14,  the  shape  of  boom  14 
counteracts  the  tendency  of  the  rolled-up  sail  26  to 
form  a  conical  shape  as  described  above.  Thus  as 
mainsail  16  is  initially  rolled  up,  the  portion  near 
end  24  has  a  larger  diameter  than  the  portion  near 
end  22.  The  sail  tends  to  travel  toward  the  larger 
diameter.  It  thus  initially  tends  to  travel  outward, 
with  the  bead  lying  down  outside  of  the  bead  of  the 
previous  wind.  A  typical  reefed  position  is  shown  in 
Fig.  2.  After  rolling  up  about  half  of  the  sail,  the 
rolled-up  sail  has  a  generally  cylindrical  shape. 
With  further  rolling,  the  larger  diameter  is  closer  to 
the  mast,  and  beads  begins  to  lie  down  on  the 
inside  of  the  bead  of  the  previous  wind.  The  shape 
of  the  boom  thus  avoids  the  problem  of  the  sail 
moving  up  against  the  mast  and  the  resulting  wrin- 
kles. 

Other  embodiments  are  feasible. 
For  example,  referring  to  Fig.  3,  boom  29  in- 

cludes  conical  rotating  member  30  and  outer  shell 
32  in  which  rotating  member  30  is  rotatably  sup- 
ported.  Shell  32  has  slot  34  along  the  top  for 
mainsail  16  to  enter  boom  29  and  be  rolled-up 
around  rotating  member  30.  The  use  of  the  shell 
permits  attaching  lines  to  positions  other  than  the 
end  of  the  boom.  Referring  to  Fig.  4,  rotating 
member  30  need  not  be  smoothly  and  continuously 
conical;  it  may  be  of  stepped  diameters,  e.g.,  rotat- 
ing  member  40. 

Claims 

1.  A  roller-reefing  boom  apparatus  comprising: 
a  mast  having  a  track  adapted  for  operatively  re- 
ceiving  a  bead  along  an  edge  of  a  sail,  and  a  boom 
supported  by  said  mast  and  comprising  a  wind-up 
member  rotatably  supported  at  one  end  thereof 
adjacent  said  mast,  said  member  being  adapted  for 
attachment  of  the  bottom  of  said  sail  thereto;  the 
apparatus  being  characterised  in  that  said  member 
increases  in  diameter  from  its  said  one  end  to  its 
other  end. 

2.  Apparatus  according  to  Claim  1,  further 
characterised  in  that  said  member  continuously  in- 
creases  in  diameter. 

3.  Apparatus  according  to  Claim  2,  further 
characterised  in  that  said  member  is  substantially 
conical  in  shape. 

4.  Apparatus  according  to  Claim  1,  further 
characterised  in  that  said  member  has  a  plurality  of 
stepped  diameters. 

5.  Apparatus  according  to  any  preceding  claim, 
further  characterised  in  that  said  boom  comprises  a 
tubular  outer  shell  enclosing  said  wind-up  member 
and  provided  with  a  slot  through  which  said  sail  is 
adapted  to  pass. 

6.  A  sailboat  provided  without  at  least  one  mast 
mounted  thereon,  the  (or  each)  mast  having  a  track 
adapted  for  operatively  receiving  a  bead  along  an 
edge  of  a  sail,  a  (respective)  boom  being  sup- 

5  ported  by  the  (or  each)  said  mast  and  comprising  a 
wind-up  member  rotatably  supported  at  one  end 
thereof  adjacent  the  (respective)  said  mast,  said 
member  being  adapted  for  attachment  of  the  bot- 
tom  of  said  sail  thereto;  characterised  in  that  said 

'o  member  increases  in  diameter  from  its  said  one 
end  to  its  other  end. 
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