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Propulsion  unit  protection  system. 

A  sensing  cage  (22)  is  located  around  the  propeller 
of  a  pendently  mountable  propulsion  unit  (9),  eg  an  out- 
board  motor,  and  arranged  so  that  a  blow  delivered  to 
the  cage  from  below  or  in  any  lateral  direction  frees 
a  detent  means  (15)  to  release  energy  stored  in  springs 
(11)  disposed  so  as  to  raise  the  propulsion  unit  with 
respect  to  a  support  frame  (1).  The  springs  are  re- 
energised  when  the  propulsion  unit  is  pushed  down 
again  by  manual  pressure.  No  replacement  of  parts  is 
needed  before  redeploying  the  unit. 



This  i n v e n t i o n   r e l a t e s   to  a  p r o t e c t i o n   system  for  a  

p r o p u l s i o n   un i t   which  is  p e n d e n t l y   a t t a c h a b l e   to  a  boat  or  a  

pontoon ,   an  ou tboa rd   motor  for  e x a m p l e .  

P r o t e c t i o n   systems  a re  known  which  r e l y   upon  mount ing  t h e  

p r o p u l s i o n   un i t   on  a  h o r i z o n t a l   p ivo t   and  p r o v i d i n g   a  shear   p i n  

to  hold  the  un i t   in  a  v e r t i c a l   p o s i t i o n .   If   the  un i t   is  s t r u c k  

from  the  f r o n t   by  an  u n d e r w a t e r   o b s t r u c t i o n   the  pin  shea r s   a n d  

the  un i t   p i v o t s   upwards  to  c l e a r   the  o b s t r u c t i o n .   This  s y s t e m  

s u f f e r s   from  the  d i s a d v a n t a g e   t h a t   the  shear   pin  has  to  b e  

r e p l a c e d   b e f o r e   the  un i t   can  be  dep loyed .   F u r t h e r m o r e   t h e  

system  only  p r o t e c t s   a g a i n s t   blows  from  the  f r o n t ,   no  p r o t e c t i o n  

be ing   p rov ided   a g a i n s t   blows  in  an  upwards  or  s ideways  d i r e c t i o n ,  

such  as  may  occur  when  a  pontoon,   for   example,  is  swept  s i d e w a y s  

by  a  c u r r e n t   or  is  loaded   r a p i d l y   in  sha l low  water   and  i t s  

d raught   changes  in  a  few  seconds  c r u s h i n g   the  p r o p u l s i o n   u n i t  

a g a i n s t   the  b o t t o m .  

Other  p r o t e c t i o n   systems  are  known  in  which  the  p r o p u l s i o n  

u n i t   is  r a i s e d   and  lowered  by  means  of  a  p a n t o g r a p h i c   f r a m e w o r k  

but  the  p r o t e c t i o n   a f f o r d e d   is  aga in   l i m i t e d   to  blows  r e c e i v e d  

from  a  s u b s t a n t i a l l y   forward  d i r e c t i o n .  



The  p r e s e n t   i n v e n t i o n   seeks  to  p rov ide   a  r e a d i l y   r e - d e p l o y a b l e  

system  which  w i l l   p r o t e c t   a g a i n s t   blows  r e c e i v e d   i n  f o r w a r d ,  

r e v e r s e ,   s ideways  and  upwards  d i r e c t i o n s .  

In  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ,   a  p r o p u l s i o n   u n i t  

p r o t e c t i o n   system  i n c l u d e s :   a  suppor t   frame  from  which  a  

p r o p u l s i o n   u n i t   is  s l i d e a b l y   p r o t r u s i b l e   by  an  e x t e r n a l l y   a p p l i e d  

fo r ce ;   r e t r a c t i o n   means  e n e r g i s a b l e   by  p r o t r u s i o n   of  t h e  

p r o p u l s i o n   u n i t ;   d e t e n t   means  for   m a i n t a i n i n g   the  p r o p u l s i o n   u n i t  

in  a  p r o t r u d e d   s t a t e   a g a i n s t   the  p r e s s u r e  e x e r t e d   by  the  e n e r g i s e d  

r e t r a c t i o n   means;  a  s e n s i n g   cage  d i s p o s e d   about  the  p r o p u l s i o n  

u n i t   and  r e s i l i e n t l y   a t t a c h e d   t h e r e t o ;   and  a  r e l e a s e   means  c o u p l e d  

between  the  s e n s i n g   cage  and  the  d e t e n t   means  so  as  to  r e l e a s e  

the  d e t e n t   means  when  the  d i s p o s i t i o n   of  the  s e n s i n g   cage  r e l a t i v e  

to  the  p r o p u l s i o n   u n i t   is  d i s t u r b e d .  

The  r e l e a s e   means  may  be  m e c h a n i c a l ,   h y d r a u l i c   or  p n e u m a t i c .  

One  c o n v e n i e n t   m e c h a n i c a l   a r r angemen t   compr i ses   a  c o n t r a c t i b l e  

r e l e a s e   arm which  may  c o n s i s t   of  two  a r t i c u l a t e d   r i g i d   members  o r  

a l t e r n a t i v e l y   a  s i n g l e   f l e x i b l e   member ,coupled   at  one  end  to  t h e  

s e n s i n g  c a g e   via  a  b a l l   j o i n t   and  at  the  o ther   to  the  d e t e n t   means 

via   a  d e f l e c t i o n   a m p l i f y i n g   l e v e r .   An  impact   a g a i n s t   the  c a g e  

in  any  d i r e c t i o n   o the r   than  ou tward ly   from  the  suppor t   frame  w i l l  

cause  i n c r e a s e d   c r a n k i n g   or  bending  of  the  r e l e a s e   arm  and  h e n c e  

c o n t r a c t i o n   of  the  o v e r a l l   l e n g t h   of  the  arm  so  as  to  d e f l e c t   t h e  

a m p l i f y i n g   l e v e r   t he r eby   to  r e l e a s e   the  d e t e n t   means .  

An  a l t e r n a t i v e   pneumat ic   a r r angemen t   may  comprise   one  o r  

more  pneumatic   chambers  c o m p r e s s i b l e   between  the  s ens ing   cage  a n d  

the  p r o p u l s i o n   u n i t ,   which  chambers  are  p n e u m a t i c a l l y   c o u p l e d  



with  a  c y l i n d e r   and  p i s t o n   a r r angemen t   o p e r a t i v e   upon  the  d e t e n t  

means  so  as  to  r e l e a s e   the  d e t e n t   means  when  any  one  of  t h e  

chambers  is  compressed .   A l t e r n a t i v e l y ,   the  pneumat ic   chambers  may  be  

r e p l a c e d   by  p i s t o n   and  c y l i n d e r   a s s e m b l i e s   h y d r a u l i c a l l y   coupled   w i t h  

the  r e l e a s e   means .  

The  r e t r a c t i o n   means  may  c o n v e n i e n t l y   comprise   one  or  more  

h e l i c a l   compress ion   s p r i n g s   a x i a l l y   d i s p o s e d   in  the  d i r e c t i o n   o f  

s l i d i n g   and  c o m p r e s s i b l e   between  the  p r o p u l s i o n   un i t   and  t h e  

suppor t   frame  when  the  p r o p u l s i o n   un i t   is  p r o t r u d e d .   A l t e r n a t i v e l y  

pneumat ic   or  h y d r a u l i c   compress ion   s p r i n g s   may  be  s i m i l a r l y  

employed  or  t e n s i o n   s p r i n g s   may  be  a t t a c h e d   between  the  un i t   a n d  

the  frame  so  as  to  be  ex tended   When  the  un i t   is  p r o t r u d e d .  

An  embodiment  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way 

of  example  only   with  r e f e r e n c e   to  the  a t t a c h e d   drawings  of  w h i c h  

F igures   1  and  2  are  p a r t - s e c t i o n e d   s ide  e l e v a t i o n s   of  a  p r o p u l s i o n  

un i t   p r o t e c t i o n   system  having  a  mechan ica l   d e t e n t   r e l e a s e   means,  a n d  

drawn  r e s p e c t i v e l y   with  the  p r o p u l s i o n   un i t   r e t r a c t e d   and  p r o t r u d e d ,  

F igure   3  is  an  end  e l e v a t i o n   of  the  same  system  viewed  in  t h e  

d i r e c t i o n  A   of  F igure   2,  a n d  

F igu re s   4.  and  5  are  p a r t   views  of  a l t e r n a t i v e   pneumat ic   and  h y d r a u l i c  

d e t e n t   r e l e a s e   means  r e s p e c t i v e l y .  

The  system  i l l u s t r a t e d   in  F igs .   1  and  2  compr ises   a  suppor t   frame  1 

which  is  a t t a c h a b l e   to  a  v e s s e l   to  be  p r o p e l l e d   via  members  2  and  3 

having   any  c o n v e n i e n t   a t t a c h m e n t   means  (not  shown).  The  frame  h a s  

an  upper  p l a t f o r m   4  and  a  lower  p l a t f o r m   5  r e s p e c t i v e l y   h a v i n g  

c o a x i a l   bores   6  and  7  w i t h i n   which  a  c y l i n d r i c a l   post   8  is  s l i d e a b l e .  

The  post   8  s u p p o r t s   at  i t s   lower  end  a  p r o p u l s i o n   un i t   9  and  i s  

suspended  from  a  b e a r e r   p l a t e   10,  w i t h i n   which  b e a r e r   p l a t e   i t   i s  

c a p t i v e l y   r o t a t a b l e   about  i t s   own  a x i s .  



Two  h e l i c a l   compress ion   s p r i n g s   11  d i s p o s e d   so  as  t o  

be  c o m p r e s s i b l e   between  the  b e a r e r   p l a t e   10  and  the  lower  p l a t f o r m   5 ,  

are  each  housed  w i t h i n   ou te r   and  i nne r   t e l e s c o p i c   s l e e v e s   12  and  13, 

the  ou te r   s l eeve   12  be ing   a t t a c h e d   to  the  b e a r e r   p l a t e   10  a n d  

s l i d e a b l e   w i t h i n   a  bore  14  in  the  upper  p l a t f o r m   4  and  the  i n n e r  

s l e e v e   13  be ing   a t t a c h e d   to  the  lower  p l a t f o r m   5 .  

The  p r o p u l s i o n   un i t   9  can  be  manua l l y   p r o t r u d e d   in  a  downwards 

d i r e c t i o n   from  the  frame  1  by  p r e s s i n g   the  b e a r e r   p l a t e   10  t o w a r d s  

the  upper  p l a t f o r m   4 .  A   d e t e n t   means  is  p r o v i d e d   for  h o l d i n g   t h e  

p r o p u l s i o n   un i t   in  the  p r o t r u d e d   p o s i t i o n   which  compr i ses   a  s p r i n g  

b i a s s e d   catch  1,5  r o t a t a b l y  a t t a c h e d   to  the  post   8,  w i t h i n   a  

b i f u r c a t e d   p o r t i o n   8a  t h e r e o f ,   at  a  t r a n s v e r s e   p i v o t   1 6 .  

The  ca tch   d e f l e c t s   upward ly   to  pass  th rough   the  bore  7  when  t h e  

post   8  is  d e p r e s s e d ,  t h e r e a f t e r   to  snap  in to   engagement  with  a  

lock   r i n g   17  mounted  at  the  lower  end  of  the  bore  7.  A  pu l l   r o d  

18  r o t a t a b l y   a t t a c h e d   to  the  ca tch   15  is  a r t i c u l a t e d   to  a  

d e f l e c t i o n   a m p l i f y i n g   l e v e r   19  which  is  r o t a t a b l e   about  a  p ivo t   20  

l a t e r a l l y   d i s p o s e d   between  a  p a i r   of  cheek  p l a t e s   21  a t t a c h e d   t o  

the  post   8 .  

A  s ens ing   cage  22  shaped  to  p r o t e c t   the  p r o p u l s i o n   u n i t   9 

a g a i n s t   upward,  s ideways ,   forward   and  r ea rward   blows,   is  a t t a c h e d  

to  the  un i t   at  clamps  23  via  r e s i l i e n t   bondings   24  (F igure   3 )  

which  bondings   ensure   r e l a t i v e   r e - c e n t r a l i s a t i o n   of  the  c a g e  

and  the  un i t   a f t e r   r e c e i p t   of  a  b l o w .  

The  s e n s i n g   cage  22  and  the  l e v e r   19  are  coupled   t o g e t h e r  

by  a  j o i n t e d   d e t e n t   r e l e a s e   arm  25  c o n s i s t i n g   of  two  p i v o t a l l y  

i n t e r c o n n e c t e d   members  25  a  and  25  b,  member  25  a  be ing   a t t a c h e d  



to  the  l e v e r   19  at  a  p ivo t   26  and  member  25 b  be ing   connec ted   t o  

the  cage  22  via  a  b a l l   j o i n t   27  (Figure   3).  Any  upwardly  or  l a t e r a l l y  

a c t i n g   blow  upon  the  cage  w i l l   cause  the  j o i n t e d   arm  25  t o  

m o m e n t a r i l y   f l ex   thus  s h o r t e n i n g   i t s   o v e r a l l   l eng th   and  so  r o t a t i n g  

the  l e v e r   19  a n t i - c l o c k w i s e   (as  drawn).   This  in  t u r n   p u l l s   t h e  

pu l l   rod  18  downwards  to  r e l e a s e   the  ca tch  15  from  the  lock  r i ng   17 

t h e r e b y   r e l e a s i n g   the  energy  s t o r e d   in  the  s p r i n g s   11  to  r a p i d l y  

r a i s e   the  p r o p u l s i o n   u n i t .  

The  l eng th   and  weight  of  the  s p r i n g s   are  s e l e c t e d   to  r a i s e   t h e  

p r o p u l s i o n  u n i t   in  a p p r o x i m a t e l y   0.1  seconds ,   the  e s t i m a t e d   t i m e  

for   p r e v e n t i n g   damage  to  the  u n i t   when  t r a v e l l i n g   at  speeds  o f  

up  to  7  k n o t s .  

An  a l t e r n a t i v e   pneumat ic   d e t e n t   r e l e a s e   means  is  i l l u s t r a t e d  

in  F igure   4  which  compr i ses   a  p l u r a l i t y   of  c o m p r e s s i b l e   chambers  29 

evenly  d i s p o s e d   i n t e r j a c e n t   the  p r o p u l s i o n   un i t   9  and  a  s e n s i n g  

oage  30  so  as  to  be  compressed   between  them  when  the  cage  i s  

s t r u c k ,   at  l e a s t   one  be ing   compressed   wha teve r   the  d i r e c t i o n  

of  the  blow.  The  chambers  are  p n e u m a t i c a l l y   coupled   in  s e r i e s  

c o n n e c t i o n   via  a  tube  31  to  an  i n l e t   po r t   32  of  a  c y l i n d e r   b lock   33 

a t t a c h e d   to  the  lower  p l a t f o r m   5 .  

The  c y l i n d e r   b lock   33  c o n t a i n s   a  p i s t o n   34  b e a r i n g   a  d e t e n t  

stub  35  which  engages  with  a  r ece s s   36  in  the  pos t   8,  the  s t u b  

being  b i a s s e d   in to   engagement  with  the  r e c e s s   by  a  sp r i ng   37 .  

In  o p e r a t i o n ,   any impact  to  the  cage  30  causes   at  l e a s t   one 

of  the  chambers  29  to  be  compressed,   thus  t r a n s m i t t i n g   a  p r e s s u r e  

pu l se   via  the  tube  31  which  o v e r r i d e s   the  p r e s s u r e   of  t h e  

sp r ing   37  to  d i sengage   the  d e t e n t   stub  35  from  the  r e c e s s   36 .  



An  a l t e r n a t i v e ,   h y d r a u l i c a l l y   o p e r a t e d   d e t e n t   r e l e a s e   means  i s  

i l l u s t r a t e d   in  F igure   5  in  which  the  c o m p r e s s i b l e   chambers  29  of  Figure   4  

are  r e p l a c e d   by  p i s t o n   and  c y l i n d e r   a s s e m b l i e s   40  h y d r a u l i c a l l y   c o u p l e d  

via  the  tube  31  to  the  d e t e n t   r e l e a s e   means .  

A  p a r t i c u l a r   advan tage   of  the  i n v e n t i o n   is  t h a t   t h e  p r o p u l s i o n  

un i t   can  be  s p e e d i l y   r e s e t   to  the  p r o t r u d e d   p o s i t i o n   once  a n  

o b s t r u c t i o n   has  been  c l e a r e d ,  b y   s imple  manual  p r e s s u r e   upon  t h e  

b e a r e r   p l a t e ,   no  r e p l a c e m e n t   of  components  being  n e c e s s a r y .  

The  s p e c i f i c   p r o p u l s i o n   un i t   i l l u s t r a t e d   has  a  h y d r a u l i c  

d r ive   (not  shown)  but  the  i n v e n t i o n   is  of  course   e q u a l l y  a p p l i c a b l e  

to  c o n v e n t i o n a l   p r o p u l s i o n   u n i t s   having  mechan ica l   d r i v e .  



1.  A  p r o p u l s i o n   uni t   p r o t e c t i o n   system  i n c l u d i n g   a  suppor t   f r ame  

(1)  from  which  a  p r o p u l s i o n   uni t   is  s l i d e a b l y   p r o t r u s i b l e   by  a n  

e x t e r n a l l y   a p p l i e d   fo rce ,   c h a r a c t e r i s e d   by  having  r e t r a c t i o n   means 

(11)  e n e r g i s a b l e   by  p r o t r u s i o n   of  the  p r o p u l s i o n   u n i t ;   de t en t   means 

(15)  for   m a i n t a i n i n g   the  p r o p u l s i o n   uni t   in  a  p r o t r u d e d   s t a t e   a g a i n s t  

the  p r e s s u r e   e x e r t e d   by  the  ene rg i s ed   r e t r a c t i o n   means;  a  s e n s i n g  

cage  (22)  d i sposed   about  the  p r o p u l s i o n   un i t   and  r e s i l i e n t l y   a t t a c h e d  

t h e r e t o ;   and  a  r e l e a s e   means  (25)  coupled  between  the  sens ing   c a g e  

and  the  d e t e n t   means  so  as  to  r e l e a s e   the  d e t e n t   means  when  t h e  

d i s p o s i t i o n   of  the  sens ing   cage  r e l a t i v e   to  the  p r o p u l s i o n   un i t   i s  

d i s t u r b e d .  

2.  A  system  as  c la imed  in  Claim  1  c h a r a c t e r i s e d   in  t ha t   t h e  

r e t r a c t i o n   means  compr i ses   at  l e a s t   one  compress ion   sp r ing   (11)  o r  

t e n s i o n   sp r ing   a x i a l l y   d i sposed   in  the  d i r e c t i o n   of  s l i d i n g   and  

r e s p e c t i v e l y   c o m p r e s s i b l e   or  ex t endab l e   between  the  p r o p u l s i o n   u n i t  

and  the  suppor t   frame  when  the  p r o p u l s i o n   un i t   is  p r o t r u d e d .  

3.  A  system  as  c la imed  in  e i t h e r   one  of  the  p r e c e d i n g   c l a i m s  

c h a r a c t e r i s e d   in  tha t   the  r e l e a s e   means  compr i s e s   a  c o n t r a c t i b l e  

r e l e a s e   arm  (25)  coupled  at  one  end  to  the  s ens ing   cage  via  a  b a l l  

j o i n t   (27)  and  at  the  o the r   to  the  de ten t   means  via  a  d e f l e c t i o n  

a m p l i f y i n g   l e v e r   ( 1 9 ) .  

4.  A  system  as  c la imed  in  Claim  3  c h a r a c t e r i s e d   in  tha t   t h e  

c o n t r a c t i b l e   r e l e a s e   arm  c o n s i s t s   of  two  a r t i c u l a t e d   r i g i d   members.  

5.  A  system  as  c laimed  in  Claim  3  c h a r a c t e r i s e d   in  t ha t   t h e  

c o n t r a c t i b l e   r e l e a s e   arm  c o n s i s t s   of  a  s i n g l e   f l e x i b l e   member. 



6.  A  system  as  c l a imed   in  any  one  of  the  p r eced ing   c l a i m s  

c h a r a c t e r i s e d   in  t h a t   the  d e t e n t   means  compr ises   a  sp r ing   b i a s e d  

ca tch   (15)  p i v o t a l l y   engageab le   between  the  p r o p u l s i o n   uni t   and  t h e  

suppor t   f r a m e .  

7.  A  system  as  c la imed   in  e i t h e r   one  of  Claims  1  and  2  

c h a r a c t e r i s e d   in  t h a t   the   r e l e a s e   means  compr ises   at  l e a s t   one  

pneumatic  chamber  (29)  c o m p r e s s i b l e   between  the  sens ing   cage  and  

the  p r o p u l s i o n   u n i t ,   and  p n e u m a t i c a l l y   coupled  with  the  de t en t   means .  

8.  A  system  as  c l a imed   in  e i t h e r   one  of  Claims  1  and  2 

c h a r a c t e r i s e d   in  t h a t   the  r e l e a s e   means  compr ises   at  l e a s t   one  

p i s t o n   and  c y l i n d e r   a r rangement   (40)  c o m p r e s s i b l e   between  the  s e n s i n g  

cage  and  the  p r o p u l s i o n   u n i t ,   and  h y d r a u l i c a l l y   coupled  with  t h e  

de t en t   means .  

9.  A  system  as  c la imed   in  e i t h e r   one  of  Claims 7  and  8  w h e r e i n  

the  de t en t   means  c o m p r i s e s   a  p i s t o n   and  c y l i n d e r   a r rangement   ( 3 3 ,  

34)  engagable   between  the  p r o p u l s i o n   uni t   and  the  support   f r a m e .  
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