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©  Hydraulically-driven  oscillating  mechanism,  particularly  for  afire-fighting  monitor. 

©  In  a  mechanism  to  provide  automatic  traverse  oscillation 
for  a  fire-fighting  monitor  1  water  is  tapped  off  from  the  main 
supply  pipe  9  which  feeds  the  monitor  and  passed  to  a 
Pelton-wheel  turbine  14.  The  runner  of  the  turbine  is 
connected  via  a  gearbox  17  to  a  drive  wheel  18,  to  which  a 
crank  arm  19  is  pinned.  The  other  end  of  the  crank  arm  19  is 
linked  to  a  shaft  21,  so  that  as  the  wheel  18  is  driven  to  rotate 
by  the  turbine  the  shaft  21  is  caused  to  oscillate.  The  shaft  21 
is  engageable  through  a  concentric  clutch  assembly  22  with 
a  drive  gear  23/28  in  mesh  with  a  ring  gear  24  keyed  to  the 
hollow  axle  6  by  which  the  monitor  head  2  is  both  supported 
and  fed  with  water  from  pipe  9.  When  the  clutch  22  is 
engaged,  therefore,  the  monitor  head  2  is  automatically 
oscillated  to  traverse  its  jet  through  a  predetermined  arc.  The 
clutch  22  can  be  disengaged  manually  by  lifting  the  cover  33 
on  the  top  of  the  assembly,  thereby  to  interrupt  the  drive 
from  the  shaft  21  to  the  gear  23/28  via  an  associated  socket 
member  25.  The  head  2  can  then  be  rotated  by  hand  to  a  new 
position  and  the  clutch  re-engaged  so  that  the  head  now 
oscillates  in  a  new  sector  of  the  horizon.  Likewise  the  clutch 
can  be  disengaged  to  permit  manual  override  of  the 
oscillating  mechanism  at  any  time. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   an  h y d r a u l i c a l l y - d r i v e n  

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

e x c l u s i v e l y ,   i s   c o n c e r n e d   w i t h   a  m e c h a n i s m   f o r  

t r a v e r s i n g   f rom  s i d e - t o - s i d e   in   an  o s c i l l a t o r y   a n g u l a r  

m a n n e r   the   n o z z l e   of   a  f i r e - f i g h t i n g   m o n i t o r   or   t h e   l i k e  

l i q u i d - p r o j e c t i n g   d e v i c e .   I t   i s   known  to  p r o v i d e   f i r e -  

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

t h e   m o n i t o r   can   be  s e t   up  w i t h   i t s   n o z z l e   a u t o m a t i c a l l y  

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

w a t e r   or   foam  f rom  s i d e - t o - s i d e   o v e r   a  d e s i r e d   t a r g e t  

a r e a .   One  s u c h   m e c h a n i s m   c o m p r i s e s   a  P e l t o n - w h e e l  

d r i v e n   by  w a t e r   t a k e n   from  t h e   ma in   s u p p l y   to   t h e  

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

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

end  to   t he   s t r u c t u r e   b e a r i n g   t h e   m o n i t o r   n o z z l e ,   so  t h a t  

t h e   r o t a t i o n   of  t h e   P e l t o n   w h e e l   i s   t r a n s m i t t e d   by  t h e  

c r a n k   i n t o   o s c i l l a t o r y   a n g u l a r   m o t i o n   of  t h e   n o z z l e .  

In  one  a s p e c t   t h e   p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   a n  

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

a n g u l a r   m o t i o n   of   a  m o n i t o r   n o z z l e   or  o t h e r   d e v i c e   a n d  

w h i c h   in   a  p r e f e r r e d   e m b o d i m e n t   may  employ   a  p r i m a r y  



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

f u r t h e r m o r e   w h e r e   t h e   s e c t o r  o f   t h e   h o r i z o n   (o r   o t h e r  

p l a n e   in   w h i c h   t h e   a n g u l a r   m o t i o n   i s   p r o d u c e d )   in   w h i c h  

t h e   d e v i c e   o p e r a t e s   can  be  r e a d i l y   a d j u s t e d   w i t h o u t  

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

w h o l e .  

A c c o r d i n g l y   in   t h i s   a s p e c t   t h e   i n v e n t i o n   r e s i d e s   i n   a  

m e c h a n i s m   c o m p r i s i n g   an  h y d r a u l i c a l l y - d r i v e n   m o t o r   and  a  
m e c h a n i c a l   t r a n s m i s s i o n   f o r   c o n n e c t i n g   t h e   m o t o r   to   a  

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

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

i s   c h a r a c t e r i s e d   by  c l u t c h   means   t h r o u g h   w h i c h   s u c h  

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

t r a n s f e r r e d   to   a  d r i v e n   m e m b e r , t h e   c l u t c h   means   b e i n g  

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

t h e   d r i v i n g   member   to   p e r m i t   r o t a t i o n   o f   t h e   d r i v e n  

member   i n d e p e n d e n t l y   of  t h e   d r i v i n g   member ,   and  a d a p t e d  

to   p e r m i t   r e - e n g a g e m e n t   of  t h e   d r i v e n   member   w i t h   t h e  

d r i v i n g   member   i n   d i f f e r e n t   r e l a t i v e   a n g u l a r   p o s i t i o n s  

t h e r e o f .  

In  u s e   of   a  m e c h a n i s m   a c c o r d i n g   to   t he   i n v e n t i o n   t h e  

d r i v e n   member   c an   be  c o n n e c t e d   e . g   to  t h e   n o z z l e   of   a  

f i r e - f i g h t i n g   m o n i t o r   to   o s c i l l a t e   t h a t   n o z z l e   f r o m  

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

p l a y   f i r e   e x t i n g u i s h a n t   o v e r   a  c o r r e s p o n d i n g   a r e a .   I f  

i t   i s   t h e n   d e s i r e d   to   c h a n g e   t h e   d i r e c t i o n   of   t h e   n o z z l e  

t o   c o v e r   an  a r e a   n o t   w i t h i n   i t s   e x i s t i n g   a r c   t h e   c l u t c h  

means   can   be  o p e r a t e d   to   d i s e n g a g e   the   d r i v e   f rom  t h e  

m o t o r   to   t h e   n o z z l e   and  p e r m i t   t h e   n o z z l e - a n d   s a i d  

d r i v e n   member   t o   be  r o t a t e d   i n t o   a  new  p o s i t i o n ,  

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

o c i l l a t i o n   of  t h e   n o z z l e   t h r o u g h   a  new  a r c   a n g u l a r l y  

d i s p l a c e d   f rom  t h e   p r e v i o u s   a r c .  



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

p o l y g o n a l   s o c k e t   member   and  a  p o l y g o n a l   s p i g o t   m e m b e r ,  

one   s u c h   member   c o m p r i s i n g   or  b e i n g   in  d r i v i n g  

c o n n e c t i o n   w i t h   s a i d   d r i v i n g   member   and  t h e   o t h e r  

c o m p r i s i n g   or  b e i n g   in   d r i v i n g   c o n n e c t i o n   w i t h   s a i d  

d r i v e n   member ,   t h e s e   member s   n o r m a l l y   b e i n g   b i a s e d   i n t o  

e n g a g e m e n t   to   p e r m i t   a n g u l a r   d r i v e   t r a n s m i s s i o n   f rom  o n e  

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

p e r m i t   r e l a t i v e   r o t a t i o n   b e t w e e n   t h e m .   Wi th   t h i s  

a r r a n g e m e n t   t h e   two  c l u t c h   m e m b e r s   can  be  e n g a g e d   in   a  

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

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

s o c k e t ,   so  as  t o   s e t   t h e   d r i v e n   member  to   o s c i l l a t e   t h e  

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

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

The  i n v e n t i o n   w i l l   now  be  more   p a r t i c u l a r l y   d e s c r i b e d ,  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e  t o   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n ,   p a r t l y   in   s e c t i o n ,   of  a  

m e c h a n i s m   a c c o r d i n g   t o   t h e   i n v e n t i o n   s e t   up  t o   o s c i l l a t e  

t h e   n o z z l e   of  a  f i r e - f i g h t i n g   m o n i t o r ;  

F i g u r e   2  i s   a  r e a r   e l e v a t i o n ,   p a r t l y   in   s e c t i o n ,   of  t h e  

m e c h a n i s m   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  f r o n t   e l e v a t i o n ,   w i t h   some  p a r t s   b r o k e n  

away,   of  t h e   m e c h a n i s m   of  F i g u r e   1 ;  

F i g u r e   4  i s   a  p l a n   v i e w ,   w i t h   c e r t a i n   p a r t s   r e m o v e d ,   o f  

t h e   m e c h a n i s m   of  F i g u r e   1 ;  

F i g u r e   5  i s   a  v e r t i c a l   s e c t i o n   t h r o u g h   t h e   c l u t c h  

e m p l o y e d   in   t h e   m e c h a n i s m   of   F i g u r e s   1  to   4;  a n d  



F i g u r e   6  i s   a  p l a n   v i e w ,   w i t h   t h e   c o v e r   r e m o v e d ,   of   t h e  

c l u t c h   of  F i g u r e   5 .  

R e f e r r i n g   t o   F i g u r e   1,  t h e r e   i s   shown  a  f i r e - f i g h t i n g  
m o n i t o r   1  w h i c h   in   t h e   i l l u s t r a t e d   e m b o d i m e n t   i s   of   t h e  

s p h e r i c a l   h e a d   t y p e   and  w h i c h   in   p a r t i c u l a r   may  b e  

c o n s t r u c t e d   as  d e s c r i b e d   in   our   p u b l i s h e d   U n i t e d   K i n g d o m  

p a t e n t   a p p l i c a t i o n   No  2 0 7 1 5 2 7 A .   B r i e f l y ,   t h i s   m o n i t o r  

c o m p r i s e s   a  h e a d   2  w h i c h   c a r r i e s   a  n o z z l e   v i a   an  o u t l e t  

f i t t i n g   3  and   w h i c h   i s   b o r n e   in   a  h o u s i n g   4  f o r   p i v o t a l  

m o v e m e n t   a b o u t   a  h o r i z o n t a l   a x i s   so  as  to   a d j u s t   t h e  

a n g u l a r   e l e v a t i o n   or  d e p r e s s i o n   of  t h e   n o z z l e .   In  t h e  

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

m a n u a l l y   f o r   w h i c h   p u r p o s e   a  h a n d l e - b a r   5  i s   p r o v i d e d .  

The  a s s e m b l y   of   t h e   h e a d   2  and  h o u s i n g   4  i s   a l s o  

r o t a t a b l e   as  a  w h o l e   a b o u t   a  v e r t i c a l   a x i s   so  as  t o  

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

t o - s i d e ,   to   t h i s   end  t h e   a s s e m b l y   b e i n g   f a s t   on  t h e  

u p p e r   end  of   a  h o l l o w   v e r t i c a l   a x l e   6  w h i c h   i s   b o r n e  

r o t a t a b l y   in   a  f i x e d   b o d y   7  and  w h i c h   a l s o   s e r v e s   t o  

l e a d   w a t e r   t o   t h e   h e a d   2  i n   use   of   t h e   m o n i t o r .  

A s s o c i a t e d   w i t h   t h e   m o n i t o r   i s   a  m e c h a n i s m   8  ( F i g u r e s   1 

t o   4)  w h i c h   i s   a r r a n g e d   a u t o m a t i c a l l y   to   o s c i l l a t e   t h e  

a x l e   6  t h r o u g h   a  p r e d e t e r m i n e d   a n g l e   (and   w i t h   i t   t h e  

h e a d   2  and  t h e   n o z z l e   c a r r i e d   t h e r e b y ) ,   so  as  t o   p l a y  

r e p e a t e d l y   f rom  s i d e - t o - s i d e   t h e   j e t   of  w a t e r   or   f o a m  

w h i c h   i s   d i s c h a r g e d   by  t h e   m o n i t o r .   T h i s   m e c h a n i s m   w i l l  

now  be  d e s c r i b e d .  

B e n e a t h   t h e   m o n i t o r   i s   a  ma in   w a t e r   s u p p l y   p i p e   9,  f e d  

f r o m   b e l o w   and  a r r a n g e d   to   d e l i v e r   w a t e r   i n t o   t h e  

r o t a t a b l e   a x l e   6.  A  b r a n c h   f l o w   i s   a l s o   t a k e n   f rom  t h i s  

p i p e   and  d e l i v e r e d   v i a   a  s h u t - o f f   v a l v e   10,  n o n - r e t u r n  

v a l v e   11,  f i l t e r   12  and  t h r o t t l e   v a l v e   13  t o   a  P e l t o n -  

w h e e l   m o t o r   ( t u r b i n e )   14,  of   w h i c h   t h e   j e t   n o z z l e   15  a n d  



r u n n e r   16  a r e   s e e n   in   F i g u r e   3.  The  P e l t o n - w h e e l   i s  

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

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

g e a r b o x   17  t o   a  d r i v e   w h e e l   18.  As  m o s t   c l e a r l y   s e e n   i n  

F i g u r e   4  a  c r a n k   arm  19  i s   p i n n e d   e c c e n t r i c a l l y   to   t h e  

w h e e l   18  and  t h e   arm  19  i s   p i n n e d   a t   i t s   o t h e r   end  to  a  

s h o r t e r   d r i v e   arm  20  f a s t   w i t h   a  s h a f t   21.  The  s h a f t   21  

c o n s t i t u t e s   t h e   i n p u t   member   of  a  c l u t c h   22  m o u n t e d  

b e h i n d   t he   m o n i t o r   1  and ,   as  w i l l   be  s e e n ,   i t s   a x i s   i s  

p a r a l l e l   to   t h a t   of  t h e   a x l e   6.  I t   w i l l   a l s o   b e  

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

w h e e l   18  and  t h e   s h a f t   21  i s   to   i m p a r t   to   t h e   s h a f t   a n  

o s c i l l a t o r y   a n g u l a r   m o t i o n   as  t h e   w h e e l   18  r o t a t e s ,   t h e  

a m p l i t u d e   of  w h i c h   i s   d e t e r m i n e d   by  t h e   t h r o w   o f ' t h e   a r m  

19  and  the   e f f e c t i v e   l e n g t h   of  t h e   arm  20.  In  n o r m a l  

o p e r a t i o n   t h e   o s c i l l a t o r y   m o t i o n   of  t h e   s h a f t   21  i s  

t r a n s m i t t e d   t h r o u g h   t h e   c l u t c h   to   a  d r i v e   g e a r   23  

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

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

t h r o u g h   t he   c l u t c h   p a r t s   as  d e s c r i b e d   b e l o w ) ,   and  t h i s  

g e a r   i s   in  mesh  w i t h   a  r i n g   g e a r   24  k e y e d   to   t h e   a x l e   6 

so  t h a t   as  t h e   g e a r   23  o s c i l l a t e s   so  a l s o   d o e s   t h e   a x l e  

6 .  

R e f e r r i n g   now  p a r t i c u l a r l y   to   F i g u r e   5,  t h e   u p p e r   e n d  

21A  of   t he   s h a f t   21  i s   of  s q u a r e   c r o s s - s e c t i o n   a n d  

e n g a g e s   in  a  c o m p l e m e n t a r y   h o l e   in  a  member  25  w h i c h  

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

h e x a g o n a l )   s o c k e t   26.  N o r m a l l y   t h i s   s o c k e t   member  i s  

b i a s e d   d o w n w a r d l y   by  a  s p r i n g   27  so  as  to  e n g a g e   o v e r   a  

c o m p l e m e n t a r y   s p i g o t   28  i n t e g r a l   w i t h   t h e   d r i v e   g e a r   2 3 ,  

and  in   t h i s   c o n d i t i o n   t h e   member   25  s e r v e s   to   t r a n s m i t  

t h e   o s c i l l a t o r y   m o t i o n   of  t h e   s h a f t   21  to   t h e   g e a r   2 3 .  

The  b i a s i n g   s p r i n g   27  f o r   t h e   s o c k e t   member   25  i s ,   a s  

shown ,   c o m p r e s s e d   b e t w e e n   t h e   member   25  and  a  r i n g  



member   29  h e l d  i n   t h e   end  of   a  f i x e d   c y l i n d r i c a l   c a s i n g  
30.  The  s o c k e t   member   25  c a n ,   h o w e v e r ,   be  s l i d   u p w a r d l y  

on  t h e   s q u a r e   end  of   t h e   s h a f t   21  so  as  to   d i s e n g a g e  

f r o m   t h e   s p i g o t   28.  To  t h i s   end  t h e r e   i s   p r o v i d e d   a  

s t e m   31  w h i c h   i s   l o c a t e d   r e l a t i v e   to   t h e   s o c k e t   m e m b e r  

25  by  means   of  a  r i n g   32  s c r e w e d   to   t h e   t o p   of  t h e  

s o c k e t   member   and  e n g a g i n g   o v e r   a  f l a n g e   31A  a t   t h e  

l o w e r   end  of  t h e   s t e m ,   so  as  t o   p e r m i t   r e l a t i v e   r o t a r y  

m o v e m e n t   b e t w e e n   t h e   member   25  and  s t e m   31.  At  i t s   u p p e r  
end   t h e   s tem  31  i s   s e c u r e d   to   a  c o v e r   33  in   t h e   fo rm  o f  

a  c o n t r o l   knob   and  w h i c h   i s   a x i a l l y   and  r o t a t a b l y  

s l i d a b l e   on  t h e   c a s i n g   30.  By  l i f t i n g   t h e   c o v e r   33  b y  

h a n d ,   t h e r e f o r e ,   t h e   s t e m   31  l i f t s   t h e   s o c k e t   member   2 5  

o u t   of   e n g a g e m e n t   w i t h   t h e   s p i g o t   28  and  t h e   o s c i l l a t o r y  

d r i v e   f rom  t h e   s h a f t   21  to   t h e   a x l e   6  i s   t h e r e b y  

i n t e r r u p t e d .  

The  s t e m   31  a l s o   c a r r i e s   a  c r o s s - p i n   34  w h i c h ,   when  t h e  

c l u t c h   i s   e n g a g e d ,   l i e s   w i t h i n   a  c o m p l e m e n t a r y   s l o t   3 5  

i n   t h e   member   29  ( i e   as  shown  i n   f u l l   l i n e   in   F i g u r e   6 ) .  

By  means   of  t h e   r e l a t i v e   r o t a t i o n a l   c o n n e c t i o n   b e t w e e n  

t h e   s o c k e t   member   25  and  t h e   s t e m   31  t h e   s t e m   i s  

p e r m i t t e d   to   r e m a i n   s t a t i o n a r y   in   t h i s   p o s i t i o n   e v e n  

t h o u g h   t h e   s o c k e t   member ,   w h i c h   i s   a t   a l l   t i m e s   i n  

d r i v e n   e n g a g e m e n t   w i t h   t h e   s h a f t   21,  c o n t i n u a l l y  

o s c i l l a t e s .   In  t h i s   way,  t h e   o s c i l l a t i o n   of  t h e  s o c k e t  

member   i s   n o t   t r a n s m i t t e d   to   t h e   c o v e r   33  w h i c h   i s  

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

w i t h o u t   h a v i n g   to   s h u t   down  t h e   P e l t o n - w h e e l   1 4 .  

When  t h e   c o v e r   33  i s   l i f t e d   to   d i s e n g a g e   t h e   c l u t c h   i t  

c an   be  r e t a i n e d   in   t h e   d i s e n g a g e d   c o n d i t i o n   by  t u r n i n g  

t h e   c o v e r   a n t i c l o c k w i s e   (as   v i e w e d   in   F i g u r e   6)  to   r e s t  

t h e   p i n   34  on  t h e   u p p e r   s u r f a c e   of  t h e   member   29  b e t w e e n  

t h e   h e a d s   of  two  s c r e w s   36  and  37  ( i e   as  shown  in  b r o k e n  



l i n e   in   F i g u r e   6 ) .   The  s c r e w   36  has   a  r o u n d   h e a d   t o  

a s s i s t   in  m o v i n g   t h e   p i n   34  o v e r   i t   when  t h e   c o v e r   i s  

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

of  t h e   p i n   f rom  i t s   ' p a r k e d '   c o n d i t i o n   when  t h e   c o v e r   i s  

r e l e a s e d .   The  s c r e w   37  h a s   a  c y l i n d r i c a l   h e a d   to   r e s i s t  

a n t i c l o c k w i s e   d i s p l a c e m e n t   of  t h e   p i n   34  f r o m   i t s  

" p a r k e d "   c o n d i t i o n   and  to   p r o v i d e   t h a t   t h e   c o v e r   33  c a n  

o n l y   be  t u r n e d   in   a  s i n g l e   s e n s e   when  e n g a g i n g   o r  

d i s e n g a g i n g   t h e   c l u t c h .  

W h i l e   t h e   s o c k e t   member   25  r e m a i n s   d i s e n g a g e d   f rom  t h e  

s p i g o t   28  by  o p e r a t i o n   of  t h e   c l u t c h   as  d e s c r i b e d   a b o v e ,  

t h e   g e a r   23  can   be  r o t a t e d   r e l a t i v e   t o ,   a n d  

i n d e p e n d e n t l y   o f ,   t h e   s h a f t   21  and  t h e   r e s t   of   t h e  

p r e c e d i n g   t r a n s m i s s i o n .   When,  t h e r e f o r e ,   t h e   a p p a r a t u s  

h a s   b e e n   s e t   up  t o   o s c i l l a t e   t h e   m o n i t o r   n o z z l e   t h r o u g h  

a  c e r t a i n   h o r i z o n t a l   s e c t o r   a n d  . i t   i s   s u b s e q u e n t l y  

d e s i r e d   to   c h a n g e   t h e  s e c t o r   w i t h i n   w h i c h   t h e   n o z z l e  

o p e r a t e s   i t   i s   n o t   n e c e s s a r y   to   s h i f t   t h e   e n t i r e  

a p p a r a t u s   to   p o i n t   t h e   n o z z l e   in   t h e   a p p r o p r i a t e   n e w  

d i r e c t i o n ;   r a t h e r   t h e   c l u t c h   22  i s   o p e r a t e d   to   d i s e n g a g e  

t h e   d r i v e   f rom  t h e   s h a f t   21  to   t h e   g e a r   23,  and  t h e  

m o n i t o r   h e a d   2  and   c a s i n g   3  can   t h e n   be  p i v o t e d   b y  

m a n i p u l a t i o n   of   t h e   h a n d l e - b a r   5  to   p l a c e   t h e   n o z z l e  

i n t o   t h e   new  s e c t o r   in   w h i c h   i t   i s   d e s i r e d   to   o p e r a t e ,  

in   so  d o i n g   t h e   g e a r   23  b e i n g   r o t a t e d   by  t h e   g e a r   2 4  

f a s t   w i t h   t h e   a x l e   6  i n t o   a  new  d i r e c t i o n ;   r a t h e r   t h e  

c l u t c h   22  i s   o p e r a t e d   to   a n g u l a r   p o s i t i o n   r e l a t i v e   t o  

t h e   s h a f t   21.  R e - e n g a g i n g   t h e   c l u t c h   t h e r e a f t e r   r e -  

e s t a b l i s h e s   t h e   d r i v e   b e t w e e n   t h e   s h a f t   21  and  g e a r   2 3 ,  

so  t h a t   t h e   n o z z l e   i s   d r i v e n   to   o s c i l l a t e   t h r o u g h   t h e  

same  a n g l e   as  b e f o r e ,   b u t   in  a  s e c t o r   a n g u l a r l y  

d i s p l a c e d   f rom  t h a t   p r e v i o u s l y .  



W i t h   p o l y g o n a l   s p i g o t   and  s o c k e t   c l u t c h   p a r t s   a s  
d e s c r i b e d   a b o v e ,   t h e   n o z z l e   can   be  made  to   o p e r a t e   i n  

a n y  o n e   of  a  number   of  d i s c r e t e   s e c t o r s   of   t h e   h o r i z o n ,  

t h e   n u m b e r   of  s e c t o r s   b e i n g   d e t e r m i n e d   by  t h e   n u m b e r   o f  

p o s s i b l e   r e l a t i v e   a n g u l a r   p o s i t i o n s   of   e n g a g e m e n t  
b e t w e e n   t h e   s p i g o t   28  and  s o c k e t   25,  or   i n   o t h e r   w o r d s  

b e t w e e n   t h e   g e a r   23  and  s h a f t   21.  I t   w i l l   a l s o   b e  

a p p r e c i a t e d   t h a t   t h e   c l u t c h   22  can   b e '  o p e r a t e d   t o  

d i s e n g a g e   t h e   g e a r   23  f rom  t h e   s h a f t   21  w h e n e v e r   i t   i s  

d e s i r e d   to   o v e r r i d e   or  s h u t   down  t h e   a u t o m a t i c  

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

m a n u a l l y   or  by  some  a l t e r n a t i v e   c o n t r o l   s y s t e m .  

The  a m p l i t u d e   of  t h e   a u t o m a t i c   o s c i l l a t i o n   of   t h e   n o z z l e  

i s   o p e n   to   v a r i a t i o n   as  w e l l   as  i t s   s e c t o r a l  

d i s p o s i t i o n .   Thus  t h e   d r i v e   w h e e l   18  i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  h o l e s   38  ( i n   t h e   i l l u s t r a t e d   e m b o d i m e n t ,  

f i v e )   as  s e e n   in   F i g u r e   4,  t o   r e c e i v e   t h e   p i n n e d  

c o n n e c t i o n   of  t h e   c r a n k   arm  19.  T h e s e   h o l e s   a r e   a t  

d i f f e r e n t   r a d i i   f rom  t h e   a x i s   of   r o t a t i o n   of   w h e e l   18  s o  

t h a t   v a r i a t i o n   in   t h e   t h r o w   of  t h e   arm  19,  and  t h e r e b y  

in   t h e   a m p l i t u d e   of   o s c i l l a t i o n ,   can   be  a c h i e v e d   b y  

d i s c o n n e c t i n g   t h e   arm  f rom  one  h o l e   38  and  r e c o n n e c t i n g  

i t   t o   a n o t h e r .   In  one  p a r t i c u l a r   a r r a n g e m e n t  

c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e   F i g u r e s   a  r a n g e   o f  

f r o m   60°   t o   100°   of  a r c   i n   100  i n c r e m e n t s   i s  

p r o v i d e d   f o r   t h e   n o z z l e   o s c i l l a t i o n   by  t h i s   m e a n s .  

The  f r e q u e n c y   of  o s c i l l a t i o n   of  t h e   n o z z l e   can   a l s o   b e  

v a r i e d   by  v a r i a t i o n   of  t h e   s p e e d   of  t h e   P e l t o n - w h e e l ,  

and   t h i s   i s   a c h i e v e d   by  c o n t r o l l i n g   t h e   w a t e r   p r e s s u r e  

t o   t h e   P e l t o n - w h e e l   by  means   of  t h e   t h r o t t l e   v a l v e   1 3 .  

In  one   e m b o d i m e n t   a r r a n g e d   t o   work   w i t h   a  maximum  f l o w  

t h r o u g h   t h e   p i p e   9  of   2275  l i t r e s / m i n u t e   a t   a  m a x i m u m  

p r e s s u r e   of   2 0 . 5   b a r ,   t h e   p r e s s u r e   o f   w a t e r   t a p p e d   o f f  



t o   t h e   P e l t o n - w h e e l   i s   c o n t r o l l e d   b e t w e e n   3 .5   and  14  b a r  

t o   g i v e   an  o s c i l l a t o r y   f r e q u e n c y   r a n g e   of  f rom  3  to   1 5  

c y c l e s   p e r   m i n u t e .   The  w a t e r   s u p p l i e d   to   t h e   w h e e l  

d r a i n s   from  t h e   m o t o r   t h r o u g h   an  o u t l e t . 3 9   ( F i g u r e   1 ) .  

H o w e v e r ,   t he   maximum  w a t e r   c o n s u m p t i o n   of  t h e   m o t o r   i s  

o n l y   in   t h e   r e g i o n   of  55  l i t r e s / m i n u t e   w h i c h   i s   a  

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

A  f u r t h e r   i n l e t   to   t h e   P e l t o n - w h e e l   w a t e r   c i r c u i t   i s  

p r o v i d e d   by  a  T - p i e c e   40  l o c a t e d   b e t w e e n   t h e   n o n - r e t u r n  

v a l v e   11  and  f i l t e r   12.  T h i s   i n l e t   i s   n o r m a l l y   b l a n k e d  

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

i t   i s   d e s i r e d   to   t e s t   t h e   P e l t o n - w h e e l   and  t h e   r e s t   o f  

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

w a t e r   f rom  t h e   m o n i t o r   i t s e l f ,   i e   w i t h o u t   h a v i n g   t o  

s u p p l y   t h e   p i p e   9 .  



1.  A  m e c h a n i s m   c o m p r i s i n g   an  h y d r a u l i c a l l y - d r i v e n   m o t o r  

(14)   and  a  m e c h a n i c a l   t r a n s m i s s i o n   ( 1 8 , 1 9 , 2 0 )   f o r  

c o n n e c t i n g   t h e   m o t o r   (14)   to   a  d r i v i n g   member   ( 2 1 )  

w h e r e b y   o p e r a t i o n   of   t h e   m o t o r   (14)   p r o d u c e s  

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

( 2 1 ) ;   c h a r a c t e r i s e d   by  c l u t c h   m e a n s   (22)   t h r o u g h   w h i c h  

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

(21)   i s   t r a n s f e r r e d   t o   a  d r i v e n   member   ( 2 3 ) ,   t h e  

c l u t c h   means   (22)   b e i n g   s e l e c t i v e l y   o p e r a b l e   t o  

d i s e n g a g e   t h e   d r i v e n   member   (23)   f rom  t h e   d r i v i n g  

member   (21)  t o   p e r m i t   r o t a t i o n   of  t h e   d r i v e n   m e m b e r  

(23)   i n d e p e n d e n t l y   of   t h e   d r i v i n g   member   ( 2 1 ) ,   a n d  

b e i n g   a d a p t e d   to   p e r m i t   r e - e n g a g e m e n t   of   t h e   d r i v e n  

member   (23)  w i t h   t h e   d r i v i n g   member   (21)   in   d i f f e r e n t  

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

2.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   in   t h a t  

t h e   c l u t c h   means   (22)   c o m p r i s e s   a  p o l y g o n a l   s o c k e t  

member   (25)  and  a  p o l y g o n a l   s p i g o t   member   ( 2 8 ) ,   o n e  

s u c h   member  (25)   c o m p r i s i n g   or   b e i n g   in   d r i v i n g  

c o n n e c t i o n   w i t h   s a i d   d r i v i n g   member   (21)   and  t h e   o t h e r  

(28)   c o m p r i s i n g   or   b e i n g   in   d r i v i n g   c o n n e c t i o n   w i t h  

s a i d   d r i v e n   member   ( 2 3 ) ,   t h e s e   m e m b e r s   ( 2 5 , 2 8 )  

n o r m a l l y   b e i n g   b i a s e d   i n t o   e n g a g e m e n t   to   p e r m i t  

a n g u l a r   d r i v e   t r a n s m i s s i o n   f rom  one  (25)   to   t h e   o t h e r  

(28)   b u t   b e i n g   s e l e c t i v e l y   d i s e n g a g e a b l e   to   p e r m i t  

r e l a t i v e   r o t a t i o n   b e t w e e n   them  ( 2 5 , 2 8 ) .  

3.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   t h e   d r i v e n   member   (23)   i s   b o r n e  

c o a x i a l l y   w i t h ,   and  c i r c u m j a c e n t   t o ,   t h e   d r i v i n g  

member   ( 2 1 ) ;   and  w h e r e i n   t h e   c l u t c h   means   ( 2 2 )  



i n c l u d e s   a  s o c k e t   member  (25)   in   p e r m a n e n t   d r i v i n g  

c o n n e c t i o n   w i t h ,   b u t   s l i d a b l e   u p o n ,   a  p o r t i o n   (21A)  o f  

t h e   d r i v i n g   member  ( 2 1 ) ,   and  means   ( 3 1 , 3 3 )   f o r  

s h i f t i n g   t he   s o c k e t   member  (25)   upon   t h e   d r i v i n g  

member   (21)  b e t w e e n   p o s i t i o n s   in   w h i c h   i t   ( 2 5 )  

r e s p e c t i v e l y   e n g a g e s   w i t h   and  d i s e n g a g e s   f rom  t h e  

d r i v e n   member  ( 2 3 ) .  

4.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   3  c h a r a c t e r i s e d   in   t h a t  

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

m e m b e r ( 3 1 , 3 3 )   w i t h   w h i c h   t h e   s o c k e t   member   ( 2 5 )  

e n g a g e s   w i t h   r o t a t i o n a l   f r e e d o m   r e l a t i v e   t h e r e t o .  

5.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   3  or   c l a i m   4  

c h a r a c t e r s e d   by  means   ( 3 4 , 3 6 , 3 7 )   f o r   r e t a i n i n g   t h e  

s h i f t i n g   means   ( 3 1 , 3 3 )   i n   a  p o s i t i o n   in   w h i c h   t h e  

s o c k e t   member  (25)  i s   d i s e n g a g e d   f rom  t h e   d r i v e n  

member   ( 2 3 ) .  

6.  A  m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e i s e d   in   t h a t   t h e   m o t o r   (14)   c o m p r i s e s   a  

P e l t o n - w h e e l   (16)  and  s a i d   t r a n s m i s s i o n   i n c l u d e s   a  

c r a n k   ( 1 9 , 2 0 )   l i n k e d   to   t h e   d r i v i n g   member   ( 2 1 )  

w h e r e b y   r o t a t i o n   of  t h e   P e l t o n - w h e e l   (16)  i s  

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

d r i v i n g   member   ( 2 1 ) .  

7.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m   6  c h a r a c t e r i s e d   b y  

m e a n s   (38)   f o r   v a r y i n g   t h e   e f f e c t i v e   t h r o w   of  t h e  

c r a n k   ( 1 9 , 2 0 )   t h e r e b y   to  v a r y   t h e   a m p l i t u d e   of   t h e  

m o t i o n   of  t h e   d r i v i n g   member  ( 2 1 ) .  

8.  The  c o m b i n a t i o n   of  a  f i r e - f i g h t i n g   or   t h e   l i k e   m o n i t o r  

(1)  w i t h   a  m e c h a n i s m   (8)  in   a c c o r d a n c e   w i t h   a n y  

p r e c e d i n g   c l a i m ,   w h e r e   t h e   n o z z l e   (3)  of  t h e   m o n i t o r  



(1)  i s   b o r n e   by  means   (6)  i n   d r i v i n g   c o n n e c t i o n   ( 2 4 )  

w i t h   s a i d   d r i v e n   member   (23)   t h e r e b y   to   t r a n s f e r  

o s c i l l a t o r y   a n g u l a r   m o t i o n   f rom  t h e   d r i v e n   member   ( 2 3 )  

t o   t h e   n o z z l e   ( 3 ) .  

9.  A  c o m b i n a t i o n   a c c o r d i n g   to   c l a i m   9  c h a r a c t e r i s e d   i n  

t h a t   i n   use  a  p o r t i o n   of   a  s t r e a m   of   w a t e r   s u p p l i e d  

(9)  t o   t h e   m o n i t o r   f o r   d i s c h a r g e   t h e r e f r o m   i s   d i v e r t e d  

(10)   t o   s a i d   m o t o r   (14)   to   d r i v e   t h e   s a m e .  
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