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(54)  SAILBOAT. 
@  The  sailboat  of  the  present  invention  comprises  sail  sup- 
port  means  (56)  extending  upward  from  a  hull  to  expand  the 
sail,  a  stay  (58)  for  supporting  the  sail  support  means  on  the 
hull,  a  round  guide  orbit  (24)  placed  horizontally  on  the  hull, 
and  a  moving  member  (32)  meshing  with  the  guide  orbit  (24) 
in  such  a  manner  as  to  be  capable  of  moving  circularly,  the 
lower  end  of  the  stay  (58)  being  coupled  to  the  moving 
member  (32). 
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S P E C I F I C A T I O N  

" S a i l b o a t "  

F i e l d   of  T e c h n o l o g y  

This  inven t ion   relates  to  a  sailboat,  espec ia l ly   to  t h e  

turn ing   m e c h a n i s m   of  the  sail. 

B a c k g r o u n d   T e c h n o l o g y  

In  the  past,  because   tall  masts   were   s u p p o r t e d   by  

mul t ip le   s tays  s ecu red   to  the  hull,  the  tu rn ing   range   of  the  y a r d  

with  s q u a r e - r i g g e d   sails,  and  of  the  boom  with  f o r e - a n d - a f t -  

r igged  sails,  was  limited.  Thus,  it  was  difficult   to  adjus t   t h e  

w i n g - s h a p e   formed  by  the  mast  and  the  sail  in  order   to  o b t a i n  

good  lift  p e r f o r m a n c e   in  a c c o r d a n c e   with  the  d i rect ion  of  the  

wind.  In  addit ion,   each  time  the  relat ive  posi t ions  of  the  y a r d  

or  boom  and  the  sail  stays  were   c h a n g e d   as  a  result  of  the  

turning  the  boom,  it  was  necessa ry   to  adjus t   the  tensile  force  of  

the  sail  s t a y s .  

In  c o n s i d e r a t i o n   of  the  d r a w b a c k s   de sc r ibed   above,  t he  

overall   ob jec t ive   of  this  invent ion   is  to  propose   a  s a i l boa t  

equ ipped   with  stays  capable   of  being  t u r n e d .  
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O u t l i n e   of  the   I n v e n t i o n  

The  sa i lboat   of  this  invent ion   is  c h a r a c t e r i z e d   in  that:  it  

has  a  sail  s u p p o r t   means   which   ex t ends   u p w a r d   from  the  hu l l  

and  s t r e t c h e s   out  the  sail,  and  a  stay  wh ich   s u p p o r t s   s a i d  

s u p p o r t   means   on  the  hull;  a  c i r cu la r   guide  t rack  is  m o u n t e d  

.  hor izon ta l ly   on  the  hull;  a  moving  m e m b e r   is  e n g a g e d   with  s a i d  

guide   track  so  as  to  be  c i rcu la r ly   m o v e a b l e   along  the  g u i d e  

track;   and  the  lower   end  of  said  stay  is  joined  to  said  m o v i n g  

m e m b e r .  

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

P r e f e r r e d   e m b o d i m e n t s   of  this  invent ion   are  shown   in 

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

Fig.  1  is  a  p e r s p e c t i v e   view  of  a  s q u a r e - r i g g e d   sa i lboat   in 

a c c o r d a n c e   wi th   one  e m b o d i m e n t   of  this  i n v e n t i o n .  

Fig.  2  is  an  e n l a r g e d   f r a g m e n t a r y   v iew  in  cross  s e c t i o n  

along  line  2—  2  in  Fig.  1. 

Fig.  3  is  a  s c h e m a t i c   v iew  s h o w i n g   the  a r r a n g e m e n t   o f  

the  moving   m e m b e r s   shown  in  Figs.  1  and  2. 

Fig.  4  is  a  side  view  showing   the  detail  of  the  sail  a n d  

part   of  the  mast   shown  in  Fig.  1 

Fig.  5  is  a  s c h e m a t i c   c r o s s - s e c t i o n a l   v iew  along  line  5 — 5  

in  Fig.  1. 
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Figs.  6  and  7  are  s c h e m a t i c   c r o s s - s e c t i o n a l   v iews   l ike 

Fig.  5  which   show  the  flow  of  the  wind  with  r e spec t   to  the  sail.  

Fig.  8  is  a  s c h e m a t i c   v iew  s h o w i n g   a  me thod   for  r a i s i n g  

and  l ower ing   the  mast   shown  in  Fig.  1. 

Fig.  9  is  a  s c h e m a t i c   v iew  of  a n o t h e r   e m b o d i m e n t   of  t h e  

invent ion   appl ied  to  the  yard  of  a  s q u a r e - r i g g e d   sail.  

Fig.  10  is  a  c r o s s - s e c t i o n a l   v iew  along  line  10—10  in 

Fig.  9. 

Figs.  11  and  12  are,  r e spec t i ve ly ,   a  s c h e m a t i c  

p e r s p e c t i v e   v iew  and  a  s c h e m a t i c   side  v iew  of  a  f o r e - a n d - a f t -  

r igged  sai lboat   in  a c c o r d a n c e   with  a n o t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n .  

Fig.  13  is  an  e n l a r g e d   f r a g m e n t a r y   view  in  cross  s e c t i o n  

of  the  suppor t   s t r u c t u r e   at  the  bot tom  of  the  mast  shown  in 

Figs.  11  and  12. 

Fig.  14  is  a  par t ia l ly   c u t - a w a y   view  in  cross  s e c t i o n  

along  line  14—14  in  Fig.  13. 

Fig.  15  is  an  e n l a r g e d   deta i led  f r a g m e n t a r y   v iew  in  c r o s s  

section  along  line  15—15  in  Fig.  1  1. 

Fig.  16  is  a  f r a g m e n t a r y   p e r s p e c t i v e   v iew  of  a n o t h e r  

e m b o d i m e n t   appl ied   to  a  f o r e - a n d - a f t - r i g g e d   sail.  

Fig.  17  is  a  side  v iew  par t ia l ly   in  cross  section  of  y e t  

a n o t h e r   e m b o d i m e n t   appl ied   to  a  f o r e - a n d - a f t - r i g g e d   sail. 
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Fig.  18  is  an  e n l a r g e d   de t a i l ed   v iew  of  the  w inch   s h o w n  

in  Fig.  17. 

P r e f e r r e d   E m b o d i m e n t s   of  t h e   I n v e n t i o n  

In  Figs.  1  and  2,  a  c i r c u l a r   guide  track  24  is  m o u n t e d  

hor izon ta l ly   on  the  deck  22  of  the  hull  20  of  the  sai lboat .   T h e  

guide  track  24  has  an  inner   p e r i p h e r a l   channe l   26  and  an  o u t e r  

p e r i p h e r a l   channel   2S.  In  the  gu ide   track  24  are  e n g a g e d   a  

pair  of  fore  moving  m e m b e r s   30  and  a  single  aft  m o v i n g  

m e m b e r   32 .  

As  shown  d i a g r a m m a t i c a l l y   in  Fig.  3,  it  is  possible   to 

posit ion  mult iple   spare  mov ing   m e m b e r s   34  e n g a g e d   with  t he  

guide  track  24  b e t w e e n   the  m o v i n g   m e m b e r s   30  and  32.  T h e  

spare   m e m b e r s   34  can  be  s u b s t i t u t e d   for  the  moving  m e m b e r s  

30  and  32  at  a p p r o p r i a t e   per iods ,   and  also,  in  t imes  of  s t r o n g  

winds ,   r e i n f o r c e m e n t   s tays  (not  s h o w n )   for  the  mast   can  be  

c o n n e c t e d   to  these  spare  m e m b e r s   34.  Ad jacen t   m o v i n g  

m e m b e r s   can  be  c o n n e c t e d   wi th   rods  36  in  order   to  m a i n t a i n  

un i form  d i s tances   b e t w e e n   all  of  the  moving  m e m b e r s .   T h e  

fore  and  aft  moving  m e m b e r s   30  and  32  are  pos i t ioned  at  t h e  

apexes   of  an  isosceles  t r i a n g l e .  

The.  moving  m e m b e r s   30,  32,  and  34  all  have  e s s e n t i a l l y  

the  same  s t ruc tu re ,   and  an  e n l a r g e d   v iew  of  a  fore  m o v i n g  
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m e m b e r   30  is  shown   in  Fig.  2. 

Each  moving  m e m b e r   consis ts   of  an  upper   part  and  a  

lower  part.  The  upper   part  includes   a  hor izonta l   disc  38  and  a 

pair  of  e y e p l a t e s   44  which   extend  u p w a r d   from  that  disc.  A 

pin  46  is  passed  t h rough   the  e y e p l a t e s   44  and  held  in  t h e  

e y e p l a t e s   44  by  a  nut  (not  shown) .   The  lower   part  of  t h e  

moving  m e m b e r   inc ludes   a  horizontal   disc  40,  and  a  pair  of  f e e t  

50  ex tend  d o w n w a r d   from  that  disc.  A  whee l   52  having  a 

horizontal   axle  is  p rov ided   on  the  inside  of  each  of  these  f e e t  

50.  Each  of  the  whee l s   52  is  r o t a t ab ly   e n g a g e d   in  ei ther-   t h e  

inner  or  outer   channe l   26  or  28  of  the  guide  t r a c k .  

The  upper   and  lower  discs  38  and  40  are  s e c u r e d  

t oge the r   by  mul t ip le   bolts  42  and  nuts  43.  The  re la t ive  a n g l e  

of  the  uppe r   and  lower   discs  38  and  40  is  a d j u s t e d   so  that  t h e  

axes  47  (Fig.  3)  of  the  pins  46  of  the  two  fore  moving  m e m b e r s  

30  are  a l igned  before  the  discs  are  b o i l e d .  

In  order   to  absorb   a  shock  such  as  that  of  a  squall,  t o u g h  

rubbe r   or  a  spring  (not  shown)   can  be  inser ted   b e t w e e n   t h e  

two  discs  38  and  40.  In  the  same  way,  sp r ings   can  be  i n s e r t e d  

b e t w e e n   the  bolts  42  and  the  nuts  43 .  

As  shown  in  Fig.  I,  the  mast  54  is  c o m p r i s e d   of  a  pair  o f  

fore  stays  56  and  a  single  back  stay  58  all  s ecured   toge the r   a t  

the  top.  The  lower   end  of  each  of  the  fore  stays  56  and  b a c k  
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stay  58  is  h i n g e d - c o n n e c t e d   by  the  pin  46  (Fig.  2)  of  one  of  t h e  

fore  mov ing   m e m b e r s   30  and  aft  mov ing   m e m b e r   32 ,  

r e s p e c t i v e l y .   The  fore  s tays  56  and  back  stay  58  are  s e c u r e d  

t o g e t h e r   by  three  pairs  of  spars  60.  A  ho r i zon ta l   stage  61  is 

s e c u r e d   near   the  lower   ends  of  the  fore  and  back  s t a y s .  

It  is  also  possible  to  insert  i n t e r m e d i a t e   p ieces   b e t w e e n  

the  u p p e r   and  lower   discs  38  and  40  of  the  two  fore  m o v i n g  

m e m b e r s   30  in  o rde r   to  tilt  the  mast  t o w a r d   the  rear   so  that  t h e  

c e n t e r   of  the  sail's  wind  p ressure   is  close  to  the  t u rn ing   c e n t e r  

of  the  mast   54.  In  the.  same  way,  an  i n t e r m e d i a t e   piece  can  b e  

i n se r t ed   b e t w e e n   the  discs  of  only  one  of  the  fore  m e m b e r s   3 0  

in  o rde r   to  tilt  the  mast  to  the  right  or  lef t .  

Note  that  it  is  also  possible  for  the  loca t ions   at  which   t h e  

s tays   56  and  58  are  h i n g e d - c o n n e c t e d   to  the  mov ing   m e m b e r s  

30  and  32  to  be  above   the  horizontal   stage.  6 1 .  

As  shown   in  Fig.  1,  an  upper   yard  66  and  a  lower  y a r d  

68  are  s e c u r e d   to  the  fore  stays  56,  or  s u p p o r t e d   s l i dab ly .  

W h e n   the  ya rds   66  and  68  are  pe r fec t ly   lateral ,   the  aft  m o v i n g  

m e m b e r   32  is  in  the  a f tmos t   position.  A  ser ies   of  three   s e p a r a t e  

sails,  a  middle   sail  70,  a  port  sail  72,  and  a  s t a r b o a r d   sail  74  a r e  

s t r e t c h e d   b e t w e e n   the  upper   and  lower   y a r d s   66  and  68  so  t h a t  

they  are  pos i t ioned   b e t w e e n   and  to  each  o u t w a r d   side  of  t h e  

fore  s tays   56,  r e s p e c t i v e l y .  
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A  detai led  v i ew  of  the  means   used  to  unfurl   the  sails  is 

shown  in  Fig.  4.  Mul t ip le   rings  67  are  guided  by  a  guide  w i r e  

65  s t rung   b e t w e e n   the  uppe r   and  lower   ya rds   66  and  68 .  

Multiple  bars  69  m o u n t e d   in  the  lateral  d i rec t ion   to  each  of  t h e  

sails  70,  72,  and  74  are  coupled   to  the  c o r r e s p o n d i n g   rings  67.  

Mult iple  unfur l ing   lines  71  (only  one  is  shown)   a t t a c h e d   to  t h e  

topmost   bars  69  are  rou ted   th rough   mul t ip le   pul leys   73  

m o u n t e d   to  the  u p p e r   yard   66  and  w o u n d   a round   a  w inch   ( n o t  

shown)   on  the  s tage   61  (Fig.  1).  L ikewise ,   mul t ip le   f u r l i n g  

lines  75  a t t a c h e d   to  the  t opmos t   bars  69  are  also  w o u n d   a r o u n d  

the  same  w i n c h .  

T h r o u g h   the  o p e r a t i o n   of  this  winch ,   the  sails  can  be  

furled  and  un fu r l ed   smoo th ly   along  the  guide  wi res   65  w i t h o u t  

f lapping,   even  in  the  t u r b u l e n c e   of  s t rong  w i n d s .  

As  shown  in  Figs.  1  and  5,  mul t ip le   blocks  62  m o u n t e d   a t  

in te rva l s   along  the  back  stay  58  each  have  mul t ip le   g u i d e  

pul leys  64.  Yard  c a m b e r   control   lines  76  are  c o n n e c t e d   to  b o t h  

ends  of  the  uppe r   and  lower   yards   66  and  68.  The  upper   a n d  

lower   lines  76  are  rou ted   th rough   the  pul leys   64  of  t h e  

r e spec t i ve   u p p e r m o s t   and  l o w e r m o s t   blocks  62  on  the  b a c k  

stay  58  and  then  led  to  a  w inch   (not  shown)   on  the  stage  61.  

At  the  pos i t ions   c o r r e s p o n d i n g   to  the  r e m a i n i n g  

i n t e r m e d i a t e   blocks  62,  sail  edge  control   lines  78  and  80  a r e  



0 3 1 9 5 3 1  

Page  8 

c o n n e c t e d   to  the  r ight   and  left  edges ,   r e s p e c t i v e l y ,   of  each  o f  

the  sails  70,  72,  and  74.  The  lines  78  and  80  at  each  p o s i t i o n  

are  routed  t h r o u g h   the  guide  pu l leys   64  of  the  i n t e r m e d i a t e  

block  62  and  then  led  to  reels  82  and  84,  r e s p e c t i v e l y ,   on  t h e  

stage  61 .  

As  best  i l l u s t r a t ed   in  Fig.  5,  the  sail  edge  control   lines  78  

and  80  for  the  middle   sail  70  are  rou ted   to  the  outs ide   of  t h e  

two  fore  s tays  56,  whi le   the  s t a r b o a r d   control   lines  78  for  t h e  

port  sail  72  and  the  port  control   lines  80  for  the  s t a r b o a r d   sail  

74  are  rou ted   to  the  inside  of  the  fore  s tays   56 .  

By  pul l ing  in  the  s t a r b o a r d   edge  control   lines  78  a n d  

s l a c k e n i n g   the  port  edge  control   lines  80,  the  r ight  edges   of  t h e  

middle   sail  70  and  the  port  sail  72  are  pulled  in  tight  a g a i n s t  

the  fore  s tays   56  and  the  left  edges   of  the  middle   sail  70  a n d  

the  s t a r b o a r d   sail  74  s e p a r a t e   from  the  fore  s tays  56,  t h u s  

forming  gaps  b e t w e e n   the  three  sai ls .  

When   the  wind  is  b lowing   in  the  d i rec t ion   i nd ica t ed   by  

the  a r r o w s   83  in  Figs.  1,  5,  and  6.  the  flow  of  the  wind  will  b e  

as  shown  in  Fig.  6.  Genera l ly ,   the  lift  of  the  w i n g - s h a p e   (sa i l )  

is  i n c r e a s e d   in  p r o p o r t i o n   to  the  angle   of  a t tack .   At  a  c e r t a i n  

angle  ( a p p r o x i m a t e l y   20  degrees ) ,   h o w e v e r ,   the  flow  at  t h e  

back  of  the  w i n g - s h a p e   will  break  a w a y   and  lose  speed,   t h u s  

caus ing   a  sudden   drop  in  the  lift. 
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For  the  wings   of  a  a i rplane,   dur ing  t ake-of f   and  l a n d i n g ,  

when   the  angle  of  a t tack  is  large,  slats,  flaps,  etc.,  are  used  to 

c rea te   gaps  in  the  wings   in  order   to  prevent ,   a  loss  of  s p e e d ,  

thus  caus ing   the  wing  lift  coef f ic ien t   to  inc rease   more  than  2.5 

times  that  dur ing   cruis ing.   This  inven t ion   is  d e s i g n e d   to  m a k e  

use  of  this  g a p p e d - w i n g   e f f ec t .  

Fig.  8  shows  a  s implif ied  i l lus t ra t ion   of  the  me thod   u s e d  

to  lower   the  mast  54 .  

First,   the  sails  are  furled  or  r e m o v e d .   If  the  upper   y a r d  

66  (Fig.  1)  is  capab le   of  sliding,  it  is  slid  down.  The  m o v i n g  

m e m b e r s   30  and  32  are  lashed  to  the  deck  by  using  eyes  a n d  

ropes  (not  shown) .   The  pin  46  of  the  aft  moving   m e m b e r   32  is 

pulled  out  and  the  pins  46  of  the  fore  moving   m e m b e r s   30  a r e  

used  as  f u l c rums   to  lower   the  mast  54.  

Even  if  the  mast  54  is  very  tall,  using  w i n c h e s   59  a n d  

lines  61  pos i t ioned  fore  and  aft  as  shown  in  Fig.  8,  the  mast  c a n  

be  l owered   safely  by  g radua l ly   s l a c k e n i n g   the  aft  line  a n d  

w i n d i n g   up  the  fore  line.  The  l o w e r m o s t   spars  60  act  as  a 

lever,  and  the  mast  is  lowered   sa fe ly .  

With  the  c o n s t r u c t i o n   of  this  e m b o d i m e n t   of  t h e  

invent ion,   a  tall  mast  can  be  freely  ro ta ted   t o g e t h e r   with  t h e  

sails  and  yards ,   and,  when   necessa ry ,   the  mast  can  be  fo lded  

d o w n w a r d .   Because   the  gaps  b e t w e e n   the  s e p a r a t e l y   s t r e t c h e d  
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sails  are  cont ro l led ,   they  are  gapped   s q u a r e - r i g g e d   sails  for  

which,   using  the  same  action  as  the  h igh- l i f t   devices,   i.e.  t h e  

slats  and  flaps,  of  an  a i rplane,   there  is  no  loss  of  speed,  i.e. 

s epa ra t ion   of  the  air  flow,  even  at  large  angles   of  a t t a c k .  

F u r t h e r m o r e ,   by  s epa ra t e ly   u n f u r l i n g   the  sails  to  c a t c h  

air  with  each  of  the  fore  stays,  which   form  the.  mast,  as  part  of  

the  front  edge  of  the  sails,  the  sails  can  be  formed  in  an  idea l  

wing  shape  having  rounded   front  edges   and  sharp  rear  e d g e s .  

Figs.  9  and  10  show  a  m e a n s j o r   using  the  action  of  a  

plate  spring  to  provide   the  yards   66  and  68  with  e l a s t i c i t y .  

The  yard  66A  is  formed  by  o v e r l a p p i n g   mul t ip le   flat  plates  86 .  

with  the  shor t e s t   flat  plate  posi t ioned  to  the  rear,  and  s e c u r i n g  

these  flat  plates  with  bands   88  at  mul t ip le   locations.  By  

c h a n g i n g   the  tension  of  the  lines  76  c o n n e c t e d   to  both  ends  o f  

the  yard,  the  yard  can  be  flexibly  bent  like  a  fishing  rod,  t h u s  

allowing..  easy  control   of  the  yard ' s   c a m b e r .  

Figs.  II  th rough   15  show  an  e m b o d i m e n t   of  t h e  

invent ion  appl ied  to  a  f o r e - a n d - a f t - r i g g e d   sailboat.  A  s i n g l e  

mast  154  is  pos i t ioned  at  the  cen te r   or  the  deck  122  of  the  hul l  

120.  Note  that,  for  yachts ,   dinghies ,   etc.,  wh ich   do  not  have  a 

deck,  the  mast  is  moun ted   direct ly   to  the  hul l .  

A  fore  s p r e a d e r   138  and  port  and  s t a rboa rd   s p r e a d e r s  

140  extend  o u t w a r d   a p p r o x i m a t e l y   hor izonta l ly   from  the  t op  
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part  of  the  mast  1  54,  and  port  and  s t a r b o a r d   s p r e a d e r s   142 

extend  o u t w a r d   a p p r o x i m a t e l y   hor izon ta l ly   from  the  b o t t o m  

part  of  the  mast  154. 

An  aft  boom  144  extends   from  the  top  part  of  the  m a s t  

154,  and  a  fore  and  aft  booms  146  and  148  extend  from  t h e  

bot tom  part.  One  end  of  each  boom  is  c o n n e c t e d   to  the  m a s t  

via  a  gooseneck   151  or  hinge  so  as  to  be  capable   of  turning  lef t  

and  r ight  and  up  and  down  within  a  p r e s c r i b e d   r a n g e .  

As  shown  in  Fig.  12,  the  sails  consis t   of  the  fore  and  a f t  

sails  Sf  and  Sa.  The  fore  sail  Sf  is  s t r e t c h e d   b e t w e e n   the  fo re  

s p r e a d e r   138  and  the  fore  boom  146,  and  the  aft  sail  Sa  is 

s t r e t c h e d   b e t w e e n   the  upper   and  lower   art  booms  144  and  148.  

As  shown  in  Fig.  13,  the  mast   foot  158  is  r o t a t a b l y  

inser ted   into  a  cyl indr ical   suppor t   fixture  153  m o u n t e d  

a p p r o x i m a t e l y   in  the  cen te r   or  the  deck  122.  An  eyep la te   160  

is  formed  in  the  top  of  the  mast  foot  158.  The  fork  - s h a p e d  

bot tom  end  162  of  the  mast  154  is  p ivo tab ly   coupled   to  t h e  

eyep la t e   160  by  a  bolt  164  and  a  nut  166.  The  bottom  of  t he  

suppor t   fixture  153  is  suppor t ed   by  a  pillar  168,  and  the  m a s t  

154  is  s u p p o r t e d   securely   to  the  hull .  

Thus,  the  mast  154  is  ro ta tab le   on  its  axis,  and  is  a l so  

tiltable  on  the  axis  of  the  bolt  164. 

Eight  horizontal   arms  161,  one  end  of  each  of  which  is 
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secured   to  a  flange  159  formed  at  the  upper   part  of  the  m a s t  

foot  158,  extend  o u t w a r d   at  p r e s c r i b e d   angle  in tervals .   T h e  

four  fore,  aft,  port,  and  s t a r b o a r d   a rms  161  are  a r r a n g e d   a t  

in te rva l s   of  90  d e g r e e s ,   and  the  i n t e r m e d i a t e   a rms  161  a r e  

pos i t ioned  b e t w e e n   them.  The  o ther   end  of  each  arm  is 

secured   to  a  moving   m e m b e r   150  as  shown  in  Fig.  15.  A 

c i r cu la r   stage  130  w h i c h   is  formed  by  joining  t o g e t h e r   f o u r  

f a n - s h a p e d   m e m b e r s   is  s ecu red   to  the  upper   su r f aces   of  t h e  

arms  161.  

As  shown  in  Fig.  15,  a  locking  fixture  156  is  p i v o t a b l y  

m o u n t e d   to  the  u p p e r   end  of  each  moving   m e m b e r   150  by  a  

pin  157.  The  axis  of  the  pin  157  and  that  of  the  bolt  164  

(Fig.  13)  are  on  the  same  horizontal   plane.  The  two  ends  of  a  

horizontal   ro ta t ing   shaft   149  j ou rna l l ed   at  the  lower  end  of  t h e  

moving  m e m b e r   150  are  s u p p o r t e d   by  a  pair  of  w h e e l s   152.  

Circular   inner   and  outer   p e r i p h e r a l   guide  t r acks   126  a n d  

128  (Fig.  15)  are  ins ta l led   in  parallel   on  the  deck  122  c e n t e r e d  

a round   the  mast  154.  Each  of  the  w h e e l s   is  capable   of  r u n n i n g  

inside  one  of  the  guide  t r acks   126  or  128.  Thus,  the  stage  130 

is  ro ta table   t oge the r   wi th   the  mast  154 .  

The  sail  stay  170  wh ich   s u p p o r t s   the  mast  154  and  t h e  

fore  sail  Sf  (Fig.  12)  is  s ecu red   to  the  top  of  the  mast  at  i t s  

upper   end,  s ecured   to  the  ends  of  the  fore  s p r e a d e r   138  and  t h e  
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fore  boom  14(3,  and  then,  at  its  lower   end,  secured   to  t h e  

locking  f ixture  156  of  the  f o r w a r d m o s t   moving  m e m b e r   1 5 0  

(Fig.  15). 

In  the  same  way,  the  sail  stay  172  which   s u p p o r t s   t h e  

mast  154  and  the  aft  sail  Sa  is  s e c u r e d   to  the  top  of  the  mast  a t  

its  upper   end,  s ecured   to  the  ends  of  the  two  aft  booms  144  a n d  

148,  and  then,  at  its  lower   end,  s ecu red   to  the  a f tmos t   m o v i n g  

m e m b e r   150.  

A  pair  of  port  and  s t a r b o a r d   mast  stays  174  are  e a c h  

secured   to  the  top  of  the  mast  154  at  their   upper   ends,  s e c u r e d  

to  the  ends  of  the  u p p e r   and  lower   port  and  s t a r b o a r d  

s p r e a d e r s   140  and  142,  and  then,  at  their   lower  ends,  s e c u r e d  

to  the  port  and  s t a r b o a r d   moving   m e m b e r s   150,  r e s p e c t i v e l y .  

F u r t h e r m o r e ,   two  pairs  of  port  and  s t a r b o a r d   mast  stays  1 7 6  

are  each  secured   to  the  top  of  the  mast   154  at  their  uppe r   e n d s ,  

and  s ecu red   to  the  port  and  s t a r b o a r d   moving  m e m b e r s   150 ,  

r e spec t i ve ly ,   at  their  lower   ends.  Two  pairs  of  i n t e r m e d i a t e  

mast  stays  177  are  each  s ecu red   to  the  top  of  the  mast  at  t h e i r  

upper   ends,  and  each  is  s ecu red   to  a  s epa ra t e   c o r r e s p o n d i n g  

moving  m e m b e r   150  at  its  lower   e n d .  

Thus,   the  sail  and  all  of  the  s tays  are  ro ta tab le   t o g e t h e r  

with  the  m a s t .  

Note  that  it  is  also  possible  to  secure   the  mast  154  to.  t h e  
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deck  122  so  that  it  is  not  ro ta tab le .   In  this  case,  the  stage  130  

and  arms  161  are  r o t a t a b l y   m o u n t e d   to  the  mast  using  b e a r i n g s  

(not  shown),  etc.  Also,  all  of  the  s p r e a d e r s   and  booms  a r e  

suppor t ed   by  ro ta t ing   r ings  (not  shown)   instal led  on  the  m a s t  

using  b e a r i n g s .  

The  upper   port   and  s t a r b o a r d   s p r e a d e r s   140  a r e  

posi t ioned  180  d e g r e e s   from  each  other,   and  are  s ecured   to  a  

single  rotat ing  ring  t o g e t h e r   with  the  fore  s p r e a d e r   138,  so  t h a t  

each  is  posi t ioned  90  d e g r e e s   from  the  fore  s p r e a d e r   138.  T h e  

lower   port  and  s t a r b o a r d   s p r e a d e r s   142  are  also  s ecu red   to  a  

single  rotat ing  ring  so  that  they  are  pos i t ioned   in  a  s t r a igh t   line- 

Each  of  the  booms  144,  146,  and  148  are  s u p p o r t e d   by  a  

gooseneck   secured   to  a  single  ro ta t ing   r i ng .  

Fig.  16  shows  a  d i f f e r e n t   e m b o d i m e n t   of  the  i n v e n t i o n  

appl icable   to  a  f o r e - a n d - a f t - r i g g e d   sailboat.   The  mast  254  is 

posi t ioned  on  the  deck  222  in  the  same  way  as  the  mast   154  in 

Fig.  13,  and  it  is  s u p p o r t e d ,   ro ta tab ly   and  t i l tably  wi th   r e s p e c t  

to  the  deck,  by  a  mast   foot  258,  wh ich   is  e s sen t i a l ly   the  same  a s  

the  mast  foot  158.  A  c i r c u l a r   guide  track  224  is  ins ta l led   on  t h e  

deck  222 .  

The  i nward   ends   of  a  single  fore  bar  226,  a  pair  of  p o r t  

and  s t a rboard   bars  228,  and  a  pair  of  aft  bars  230  wh ich   e x t e n d  

in  the  radial  d i rec t ion   of  the  guide  track  224  are  s ecu red   to  t he  
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mast  foot  258.  The  port  and  s t a rboard   bars  228  extend  out  a t  

right  angles  with  r e spec t   to  the  fore  bar  226.  The  aft  bars  2 3 0  

are  posi t ioned  so  that  they  are  at  p r e sc r ibed   angles   to  the  p o r t  

and  s t a rboa rd   bars  228  and  at  a  p r e sc r i bed   angle  to  each  o t h e r .  

Moving  m e m b e r s   232,  234,  and  236,  which   are  s e c u r e d  

to  the  o u t w a r d   ends  of  the  var ious   bars,  are  sl idably  e n g a g e d  

with  the  guide  track  224.  An  i n d e p e n d e n t   moving  m e m b e r  

238  is  slidably  e n g a g e d   with  the  guide  track  224  b e t w e e n   the  

aft  moving  m e m b e r s   2 3 6 .  

A  fixture  242  on  the  top  of  the  i n d e p e n d e n t   m o v i n g  

m e m b e r   238  is  s l idably  e n g a g e d   with  a  line  240  s t r u n g  

b e t w e e n   the  aft  moving  m e m b e r s   236.  By  secur ing   the  f i x t u r e  

242  with  the  line  240,  it  is  possible  to  mainta in   the  i n d e p e n d e n t  

moving  m e m b e r   238  at  a  des i red  pos i t ion .  

To  the  fore  and  i n d e p e n d e n t   moving  m e m b e r s   232  a n d  

238  are  connec t ed   at  least  fore  and  aft  sail  stays  270  and  2 7 2 ,  

respec t ive ly ,   and  to  the  port  and  s t a rboard   moving  m e m b e r s  

234  are  connec t ed   mast   stays  2 7 6 .  

By  i n d e p e n d e n t l y   making  slight  changes   in  the  angle  o f  

the  aft  sail  th rough  the  m o v e m e n t   of  the  i n d e p e n d e n t   m o v i n g  

m e m b e r   238,  it  is  possible  to  adjust   the  c a m b e r   of  all  of  t h e  

sails  and  cons tan t ly   ma in ta in   the  op t imum  c a m b e r   with  r e s p e c t  

to  the  direct ion  of  the  wind.  Note  that,  because   most  of  t he  
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wind  p r e s s u r e   is  appl ied   to  the  fore  sail,  the  ope ra t ion   j u s t  

d e s c r i b e d   would   be  difficult   for  that  sail,  so  the  fore  sail  s t a y  

270  is  c o m m o n l y   des igned   so  that  it  is  not  capab le   of  b e i n g  

tu rned   i n d e p e n d e n t l y .  

Figs.  17  and  18  show  an  e m b o d i m e n t   of  the  i n v e n t i o n  

i nc lud ing   a  means   for  tilting  a  f o r e - a n d - a f t - r i g g e d   mast  3 5 4 .  

The  c i r cu l a r   guide  track  324  ins ta l led   on  the  deck  3 2 2  

has  a  r e v e r s e - L - s h a p e d   radial  cross  section.  Multiple  m o v i n g  

m e m b e r s   350  are  s ecu red   to  the  outer   p e r i p h e r y   of  the  c i r c u l a r  

s tage  350  w h i c h   is  secured   to  the  mast   foot  358.  The  l o w e r  

part   of  each  of  these  moving  m e m b e r s   350  has  an  L - s h a p e d  

radial  cross  section.   These   lower  par ts   of  the  moving   m e m b e r s  

are  s l idably   e n g a g e d   with  the  guide  track  324  via  balls  326  o r  

rollers.   Guide  pul leys   332  and  334  are  m o u n t e d   to  the  u p p e r  

ends  of  the  fore  and  aft  moving  m e m b e r s   350,  r e s p e c t i v e l y .  

@  .•  A  w i n c h   336  is  p rovided   on  the  stage  330.  As  shown  in 

Fig.  18,  the  d rum  338  of  the  w inch   336  is  divided  by  a  

pa r t i t ion   plate  340.  The  stays  370a  and  372a   c o n n e c t e d   to  t h e  

fore  and  aft  booms  346  and  348,  r e s p e c t i v e l y ,   are  r o u t e d  

t h r o u g h   the  pul leys   332  and  334  and  are  w o u n d   a round  t h e  

s e p a r a t e d   par ts   of  the  drum  338.  When  one  of  the  stays  3 7 0 a  

or  372a   is  w o u n d   up  by  opera t ing   the  handle   342,  the  o t h e r  

stay  is  s i m u l t a n e o u s l y   played  out .  
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All  other  parts  of  the  s t r u c t u r e   are  essent ia l ly   the  s a m e  

as  the  s t r uc tu r e   shown  in  Figs.  1  1  th rough   15. 

By  tilting  the  mast  354  fore  or  aft  th rough  the  o p e r a t i o n  
of  the  winch  336,  the  re la t ive   position  of  the  cen te r   of  the  w i n d  

p res su re   being  applied  to  the  sails  with  respect   to  the  t u r n i n g  

cen te r   of.  the  hull  can  be  changed ,   thus  a l lowing  the  w i n d  

p ressure   to  be  used  to  turn  the  hull,  in  the  same  way  as  fo r  

wind  surfing.  Note  that,  in  place  of  the  winch  336,  it  is  a l so  

possible  to  use  a  tackle  or  a  t u r n b u c k l e .  
t 

If  the  tilting  of  the  mast  354  is  not  cons ide red ,   it  is  a l so  

possible  for  the  sail  stay  370  on  the  end  into  which   the  w i n d  

flows  to  be  compr i sed   of  a  pipe  similar   to  that  used  for  t h e  

mast.  By  doing  this,  because   the  front  edge  of  the  sail  is 

rounded,   the  lift  p e r f o r m a n c e   is  improved,   and  also  t h e  

s t r eng th   of  the  mast  is  i n c r e a s e d .  

With  these  e m b o d i m e n t s   appl ied  to  a  f o r e - a n d - a f t - r i g g e d  

sailboat,  because  not  only  the  sail  stays,  but  also  the  mast  s t a y s ,  

are  c o n s t r u c t e d   so  as  to  be  ro ta tab le   a round  the  mast  as  a 

center ,   even  if  the  boom  ro ta tes   and  the  position  of  the  sail  is 

displaced,   because  the  re la t ive  posi t ions  of  the  stays  and  t h e  

sail  (boom)  do  not  change ,   the  sail  stays  can  be'  handled   e a s i l y  

wi thou t   having  to  be  r e s t r u n g .  

By  designing  the  mast  and  its  stays  so  that  they  a r e  
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ro ta tab le   together ,   the  w i n g - s h a p e   c o m p r i s e d   of  the  sail  a n d  

the  mast  can  be  c o n s t a n t l y   a d j u s t e d   e x t r e m e l y   easily  a n d  

quickly   to  the  posi t ion  of  o p t i m u m   lift  p e r f o r m a n c e   w i t h  

r e spec t   to  all  wind  d i r ec t ions .   For  the  f o r e - a n d - a f t - r i g g e d  

sailboat  in  Figs.  11  and  12,  because,  the  sails  are  s t r e t c h e d   o u t  

fore  and  aft  of  the  mast,  by  pos i t ion ing   the  c en t e r   of  the  w i n d  

p r e s s u r e   slightly  aft  of  the  mast,   it  is  possible  to  g rea t ly   r e d u c e  

the  amoun t   of  force  r e q u i r e d   to  turn  the  sails,  just  as  for  t h e  

opera t ion   of  the  b a l a n c e d   r u d d e r   of  a  sh ip .  

In  addi t ion,   by  t i l t ing  the  mast  in  an  a p p r o p r i a t e  

d i rect ion  in  order   to  c h a n g e   the  re la t ive   posi t ions   of  the  c e n t e r  

of  the  wind  p r e s s u r e   being  app l i ed   to  the  sail  and  the  t u r n i n g  

c e n t e r   of  the  hull,  the  wind   p r e s s u r e   can  be  used  to  easily  t u r n  

and  steer  the  boa t .  

With  this  i nven t ion ,   the  booms  or  ya rds   and  the  m a s t  

wh ich   s t re tch   out  the  g rea t   sail  wi th   the  same  kind  of  high  lift 

p e r f o r m a n c e   as  the  slats  and  flaps  of  an  a i rp lane   wing  a r e  

e x t r e m e l y   easy  to  turn  360  d e g r e e s   as  a  single  unit.  E s p e c i a l l y ,  

by  making  this  t u rn ing   o p e r a t i o n   au toma t i c ,   it  b e c o m e s  

possible  to  very  e f f i c i en t ly   use  n o n - p o l l u t i n g   wind  ene rgy   for  

ship  p r o p u l s i o n .  

When  this  i nven t ion   is  app l ied   to  a  c a t a m a r a n ,   t r i m a r a n ,  

etc.,  the  c i rcular   guide  t rack  b e c o m e s   the  m e m b e r   wh ich   j o i n s  
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the  mul t ip le   hulls  t oge the r ,   and.  moreove r ,   it  is  possible  to  use  a 
large  sail  on  hulls  having   a  large  initial  r igh t ing   m o m e n t .  

In  the  c o n s t r u c t i o n   shown  in  Figs.  1  th rough  3.  in  o r d e r  

to  increase   the  s t r e n g t h   of  the  ro ta t ing   suppo r t   s t ruc tu re ,   it  is 
also  possible  to  c o n c e n t r i c a l l y   a r r a n g e   mul t ip le   c i rcu la r   g u i d e  
t racks   24.  In  this  case,  the  lower   discs  40  of  the  m o v i n g  
m e m b e r s   30.  32.  and  34  would   be  e n l a r g e d   and  mult iple   p a i r s  
of  feet  50  would  be  m o u n t e d   to  the  lower   d i scs .  

The  reels,  w inches ,   etc..  for  furling,  unfur l ing,   a n d  

cont ro l l ing   the  sails  can  be  safely  and  cen t r a l ly   cont ro l led   on  
the  stage  61,  130.  or  3 3 0 .  

Because   the  mast   can  be  folded  down,  the  p o s s i b l e  

sailing  area  is  not  l imited  by  the  p r e s e n c e   of  br idges,   e tc .  
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C L A I M S  

1.  A  sai lboat ,   c h a r a c t e r i z e d   in  that:  it  has  a  sail  suppor t   m e a n s  

wh ich   ex tends   u p w a r d   from  the  hull  and  s t r e t c h e s   out  the  sail, 

and  a  stay  w h i c h   s u p p o r t s   said  s u p p o r t   means   on  the  hull;  a  

c i r cu l a r   guide  track  is  moun ted   hor izon ta l ly   on  the  hull;  a  

mov ing   m e m b e r   is  e n g a g e d   with  said  guide  t rack  so  as  to  b e  

c i r cu l a r l y   movab le   along  said  guide  track;  and  the  lower   end  o f  

said  stay  is  joined  to  said  moving  m e m b e r .  

2.  A  sai lboat ,   c h a r a c t e r i z e d   in  that:  it  has  a  pair  of  i n t e r -  

c o n n e c t e d   mast  m e m b e r s   which   ex tend   u p w a r d   from  the  hul l  

and  s t r e tch   out  the  sail,  and  a  stay  w h i c h   is  c o n n e c t e d   to  sa id  

mast   m e m b e r s   and  which   suppo r t s   said  mast  m e m b e r s   on  t h e  

hull;  a  c i r cu la r   guide  track  is  m o u n t e d   hor izon ta l ly   on  the  hull;  

mul t ip le   moving  m e m b e r s   are.  e n g a g e d   wi'th  said  guide  track  so 

as  to  be  c i r cu l a r l y   movable   along  said  guide  track;  and  t h e  

lower   end  of  each  of  said  mast   m e m b e r s   and  said  stay  is  j o i n e d  

to  one  of  said  moving   m e m b e r s .  

3.  A  sa i lboat   as  d e s c r i b e d   in  Claim  2,  c h a r a c t e r i z e d   in  that:  t h e  

lower   end  of  each   of  said  mast  m e m b e r s   and  said  m o v i n g  

m e m b e r s   are  p ivo tab ly   coupled;   each  pivot  axis  is  pos i t ioned   on  

a  d i rec t   line  wi th   the  other   pivot  axis;  the  lower   end  of  sa id  

stay  is  d e t a c h a b l y   coupled   to  said  moving   m e m b e r ;   and  it  is 
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possible  to  fold  down  said  mast  m e m b e r s .  

4.  A  sai lboat   as  d e s c r i b e d   in  Claim  2,  c h a r a c t e r i z e d   in  that:  a  p a i r  

of  hor izontal   upper   and  lower  yards   are  s u p p o r t e d   by  said  m a s t  

m e m b e r s ;   mul t ip le   sails  a r r a n g e d   in  parallel   along  said  y a r d s  

are  s t r e t c h e d   out  b e t w e e n   said  yards;   and  the  gaps  b e t w e e n  

said  sails  can  be  con t ro l l ed   by  sail  edge  control   lines  c o n n e c t e d  

to  each  left  and  right,  edge  of  each  sail.  

5.  A  sailboat,   c h a r a c t e r i z e d   in  that:  it  has  a  mast  wh ich   e x t e n d s  

u p w a r d   from  the  hull,  mast  stays  wh ich   are  c o n n e c t e d   to  s a id  

mast  and  which   suppo r t   said  mast  on  the  hull,  and  sail  s t a y s  

which   are  c o n n e c t e d   to  said  mast  and  wh ich   s t r e t ch   out  t h e  

sails;  a  c i r cu la r   guide  track  is  m o u n t e d   hor izon ta l ly   on  the  hull ;  

mul t ip le   moving   m e m b e r s   are  e n g a g e d   with  said  guide  track  so 

as  to  be  c i r cu la r ly   movable   along  said  guide  track;  and  t h e  

lower   end  of  each  of  said  stays  is  joined  to  one  of  said  m o v i n g  

m e m b e r s .  

6.  A  sai lboat   as  d e s c r i b e d   in  Claim  5,  c h a r a c t e r i z e d   in  that  s a id  

mast  is  s u p p o r t e d   on  the  hull  so  as  to  be  ro ta t ab le   on  its  axis.  

7.  A  sai lboat   as  d e s c r i b e d   in  Claim  5,  c h a r a c t e r i z e d   in  that:  t h e  

lower  end  of  said  mast  is  p ivotably   m o u n t e d   to  the  hull;  a n d  

said  mast  is  capab le   of  being  folded  d o w n .  

8.  A  sai lboat   as  de sc r i bed   in  Claim  5,  c h a r a c t e r i z e d   in  that:  s a id  

sails  include  a  pair  of  a  fore  sail  and  an  aft  sail;  said  sail  s t a y s  
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include  a  pair  of  a  fore  sail  stay  and  an  aft  sail  stay  w h i c h  

r e s p e c t i v e l y   suppo r t   said  fore  and  aft  sails;  said  m o v i n g  

m e m b e r s   coupled  to  said  fore  sail  stay  and  said  mast   s tays  a r e  

i n t e r - c o n n e c t e d ;   and  said  aft  sail  stay  is  coupled  to  a n o t h e r   o n e  

of  said  moving  m e m b e r s .  
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0 3 1 9 5 9 1  

International  ADDiicanonNc  PCT/  JP8  3  - ' 0 0 6 4 2  

FURTHER  INFORMATION  CONTINUED  FROM  THE  SECOND  SHEET 

Y  ;  SU,  A,  9 8 2 9 6 8   (OLSHANSKII  E  I)  1 - 3 ,   5 - 7  

23  D e c e m b e r   1982  (23.   12.  82 )  

|  ( F a m i l y :   n o n e )  

Y  j  JP ,   U,  5 8 - 1 0 0 8 8 9   ( M i t s u b i s h i   Heavy   '  3,  7 

I n d u s t r i e s ,   L t d . )   i 
8  J u l y   1983  (08.   07.   83)  ( F a m i l y :   n o n e )   i 

Y  JP ,   A,  5 9 - 1 3 4 0 8 9   ( S e n p a k u   G i j u t s u   K a i h a t s u   j  3 , 7  
!  K a b u s h i k i   K a i s h a ,   H a n s h i n   N a i n e n k i   j 

K a b u s h i k i   K a i s h a ,   Z a i d a n   H o j i n   N i n o n   I 

Hakuyo   K i k i   K a i h a t s u   K y o k a i )   | 
1  A u g u s t   1984  (01.   08.  84)  ( F a m i l y :   n o n e )   ! 

V.G  OBSERVATIONS  WHERE  CERTAIN  CLAIMS  WERE  FOUND  UNSEARCHABLE" 

Tn.s  .memanona,  search  reoort  has  no.  been  established  ,n  resoect  of  certain  c,a,mS  under  Art.ce  1  712.  (a)  .or  the  foUowng  reasons: 

C!a.m  numoers  because  they  relate  to  sub,ect  matter  @»  not  required  to  be  searched  by  this  Authority,  namely 
l.L 

@>  n  Claim  numbers  .  because  they  relate  to  parts  of  the  international  application  that  do  not  comply  w.th  the  preserved  reou.re- 
Sems  toTucn  a"n  e"x".enuhat"no  meaningfut  internat.onal  search  can  be  earned  out  •».  specifically: 

VI.C  OBSERVATIONS  WHERE  UNITY  OF  INVENTION  IS  LACKING" 

international  Searching  Authority  found  multiple  inventions  in  this  international  application  as  follows: 
This 

1  □  as  an  reou.red  additional  search  fees  were  timely  paid  by  the  appl.cant.  this  international  search  report  covers  all  searchab.e  claims  c.  the 

2  □  rseoryl"hCeatre0nu,red  addit.ona,  search  fees  were  um.lv  Pa,d  by  the  applicant.  ,h,s  ,n,erna«,ona,  search  report  covers  only  those 

claims  of  the  international  application  for  which  fees  were  pa.d.  specifically  cia.ms: 

J  no  reaped  acd.t.ona,  search  tees  were  t,meiy  Pa,d  bv  the  applicant.  Conseouentiy.  lh,s  .nternationa.  search  repor,  ,s  restricted  to  the 

invention  first  mentioned  m  the  Claims,  it  is  covered  Dy  Claim  numoers 

4.G  As  an  searchab,e  claims  could  be  searched  without  erton  .usnrymQ  an  additional  fee.  the  Internationa,  Searcn.ng  Au(hor,ty  did  no.  nv.te 

pavment  of  any  additional  fee 
Pemanc  on  Protest 

•Z  The  aOOilionai  searcn  lees  were  accompanied  Ov  applicant  s  pretest 
[Z  Noci-c-.esi3ccc"-oaniec:!neoavTe'1tc'aca.i-ona'sea'C''iei-  ̂



0 3 1 9 5 9 1  

P C T / J P 8 8 / 0 0 6 4 2  International  Apoucation  NO- 

FURTHEH  INFORMATION  CONTINUED  FROM  THE  SECOND  SHEET 

JP ,   A,  6 0 - 4 2 1 9 6   ( H a r d t m u t h   B e r t h o l d  
S c h e i d t ,   B l u m e r   F l u h k a n   A.G.  S c h i f f b a u  
und  M a s c h i n e n f   a b r i k )  
3  J u l y   1985  (03 .   07.  8 5 )  
&  DE,  Al ,   3 3 1 6 1 3 9   &  US,  A,  4 5 4 6 7 1 8  
&  EP,  Al ,   1 2 7 0 0 4   &  DK,  A,  2 1 9 8 8 4  
&  F I ,   A,  a 4 1 7 2 3   &  NO,  A,  8 4 1 6 9 4  

1 - 3  

OBSERVATIONS  WHERE  CERTAIN  CLAIMS  WERE  FOUND  UNSEARCHABLE  :0 V.I 

This  international  searcn  reDort  nas  not  Deen  estaolisned  in  respect  of  certain  claims  under  Article  17(2)  (a)  for  the  following  reasons: 
1  .LJ  Claim  numDers  because  they  relate  to  suDiect  matter  '-  not  required  to  oe  searched  by  this  Authority,  namely: 

2.LJ  Claim  numbers  because  they  relate  to  parts  of  the  international  application  that  do  not  comply  with  tne  prescribed  reauire- 
ments  to  such  an  extent  that  no  meaningful  international  search  can  be  carried  out  l3.  specifically: 

VI.LJ  OBSERVATIONS  WHERE  UNITY  OF  INVENTION  IS  LACKING  '•'@ 

This  International  Searching  Authority  found  multiple  inventions  in  this  international  application  as  follows: 

1  .LJ  As  all  reauired  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  search  report  covers  all  searchable  claims  of  the 
international  application 

2.LJ  As  only  some  of  the  reauired  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  search  report  covers  only  those 
claims  of  the  international  application  for  which  fees  were  paid,  specifically  claims' 

3.Lj  No  reauired  additional  search  fees  were  timely  paid  by  the  applicant.  Conseauently.  this  international  search  report  is  restricted  :o  the 
invention  first  mentioned  in  the  claims:  it  is  covered  Dy  claim  numbers: 

4  I  I  As  all  searchable  claims  could  be  searched  witnout  effort  justilying  an  additional  fee.  the  International  Searching  Authority  did  not  invite 
payment  ol  any  additional  fee 

RemarK  on  Protes; 
I  Tne  additional  search  fees  were  accompanied  Dy  aDOiicant  s  proles: 

I  I  No  protest  accompanied  tne  payment  of  additional  search  lees 
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