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C/  Mir/wBier  mixing  nozzle. 
57)  An  air/water  mixing  nozzle  (3)  for  a  spa  bath.  The  nozzle 
3)  includes  a  pipe  (9)  extending  into  a  main  water  supply 
lipe  (2),  the  pipe  (9)  having  an  inlet  (10)  with  a  crossbar  (11) 
ixtending  across  it,  the  crossbar  (11)  carrying  a  fairing 
nember  (12).  Within  the  pipe  (9)  there  is  an  adjustable 
entral  jet  element  (6)  having  a  converging  inlet  portion  (8) 
ommunicating  with  an  aperture  (7),  which  aperture  (7) 
ommunicates  with  a  mixing  chamber  (5)  having  an  inlet  (16) 
or  air.  The  chamber  (5)  has  an  outlet  (13)  which  communi- 
ates  with  the  interior  (14)  of  a  spa  bath  by  way  of  an 
idjustable  outlet  nozzle  (15). 

23.  Z  . 
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  An  air/water  mixing  nozzle  (3)  for  a  spa  bath.  The  nozzle 
(3)  includes  a  pipe  (9)  extending  into  a  main  water  supply 
pipe  (2),  the  pipe  (9)  having  an  inlet  (10)  with  a  crossbar  (11) 
extending  across  it,  the  crossbar  (11)  carrying  a  fairing 
member  (12).  Within  the  pipe  (9)  there  is  an  adjustable 
central  jet  element  (6)  having  a  converging  inlet  portion  (8) 
communicating  with  an  aperture  (7),  which  aperture  (7) 
communicates  with  a  mixing  chamber  (5)  having  an  inlet  (16) 
for  air.  The  chamber  (5)  has  an  outlet  (13)  which  communi- 
cates  with  the  interior  (14)  of  a  spa  bath  by  way  of  an 
adjustable  outlet  nozzle  (15). 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a i r / w a t e r   m i x i n g   n o z z l e  

s u i t a b l e   f o r   u s e   in   s p a   b a t h s   or  t h e   l i k e .  

A i r / w a t e r   m i x i n g   n o z z l e s   a re   commonly   used   in  spa   b a t h s  

or   spa  p o o l s   of  t h e   t y p e   w h e r e   a i r   i s   m ixed   w i t h   w a t e r   a n d  

i n j e c t e d   i n t o   t h e   b a t h   u n d e r   p r e s s u r e   to  p r o v i d e   a  m a s s a g e  

j e t   e f f e c t   and  to   a e r a t e   t h e   b a t h .   I n  t h i s   s p e c i f i c a t i o n  

the   t e r m   ' s p a   b a t h '   i s   to   be  t a k e n   to   i n c l u d e   a l l   s i m i l a r  

c o n s t r u c t i o n s   o f   t h i s   t y p e   i n c l u d i n g   spa   p o o l s   and  o t h e r  

s i m i l a r   a r r a n g e m e n t s .  

I t   i s   d e s i r a b l e   t o   p r o v i d e   an  a i r   w a t e r   m i x i n g   n o z z l e  

w h i c h   e n a b l e s   t h e   a e r a t e d   w a t e r   to   be  i n j e c t e d   a  c o n s i d e r a b l e  

d i s t a n c e   i n t o   t h e   b o d y   of  w a t e r   in  t h e   spa  b a t h   w i t h o u t   t h e  

n e e d   f o r   e x c e s s i v e   p r e s s u r e   in  t h e .  w a t e r   s u p p l y   or   t h e   u s e  

of  a u x i l i a r y   p r e s s u r e   a i r   p u m p i n g .   P r e v i o u s   a i r / w a t e r  

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

w a t e r   i s   p a s s e d   u n d e r   p r e s s u r e   in   a  v e n t u r i   e f f e c t   to   e n t r a i n  

a i r   w i t h   t h e   w a t e r   and   i n j e c t   t h e   a i r   w a t e r   m i x t u r e   i n t o  

t h e   b a t h .   Such  s y s t e m s   h a v e   t h e   d i s a d v a n t a g e s   t h a t   t h e y   a r e  

e x p e n s i v e   to  m a n u f a c t u r e   and  t h a t   t h e y   f r e q u e n t l y   do  n o t  

a c h i e v e   t h e   d e s i r e d   a i r   to   w a t e r   r a t i o .   I t   has  a l s o   b e e n  

f o u n d   d i f f i c u l t   t o   g e t   a  r e q u i r e d   p e n e t r a t i o n   of  t h e  

a i r / w a t e r   m i x t u r e   i n t o   t h e   b a t h   f r o m   n o z z l e s   of  t h i s   t y p e .  

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  a i r / w a t e r   m i x i n g   n o z z l e   w h i c h   w i l l   o b v i a t e   o r  

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

m a n n e r .  

The  i n v e n t i o n   p r o v i d e s   an  a i r / w a t e r   m i x i n g   n o z z l e  

i n c l u d i n g   an  i n l e t   (10)  f o r   w a t e r ,   a  j e t   (6)  f o r   s u p p l y i n g  

w a t e r   f rom  s a i d   i n l e t   to   an  a i r / w a t e r   m i x i n g   c h a m b e r   ( 5 )  

h a v i n g   an  a i r   i n l e t   ( 1 6 ) ,   and  an  o u t l e t   (13)  f rom  s a i d  

m i x i n g   c h a m b e r   (5)  c h a r a c t e r i z e d   in  t h a t   a  f a i r i n g   m e m b e r  

(12)  i s   p r o v i d e d   in   s a i d   i n l e t   (10),  s a i d   f a i r i n g   member   ( 1 2 )  

s e r v i n g   to   d i r e c t   t h e   f low  of  w a t e r   to   s a i d   j e t   ( 6 ) .  

One  p r e f e r r e d   f o r m   of  t h e   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   e x a m p l e   o n l y   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 .   1  i s   a  p l a n   v i e w   of  a  n o z z l e   a c c o r d i n g   to  t h e  

i n v e n t i o n ,  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n   on  t h e   l i n e   2 - 2  

of   F i g .   1 ,  

F i g .   3  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   e l e v a t i o n   s c r a p  
v i ew   of   t h e   m o u n t i n g   of   t h e   j e t   w i t h i n   t h e   o u t l e t  

n o z z l e ,   a n d  

F i g .   4  i s   a  v e r t i c a l   c r o s s - s e c t i o n   on  t h e   l i n e   4-4  o f  

F i g .   2 .  

In  t h e   i l l u s t r a t e d  f o r m   of   t h e   i n v e n t i o n   an  a i r / w a t e r  

m i x i n g   n o z z l e   f o r   a  s p a   b a t h   i s   c o n s t r u c t e d   as  f o l l o w s :  

The  s p a   b a t h   h a s   a  w a l l   member   1  and  a  w a t e r   s u p p l y  

p i p e   2  w h i c h   i s   t y p i c a l l y   a r r a n g e d   a r o u n d   t h e   p e r i m e t e r  

of   t h e   o u t s i d e   of   t h e   b a t h   f o l l o w i n g   t h e   p o s i t i o n   of  d e s i r e d  

p l a c e m e n t   o f   t h e   a i r / w a t e r   m i x i n g   n o z z l e s .   At  d e s i r e d  

l o c a t i o n s   a l o n g   t h e   p i p e   2  a i r / w a t e r   m i x i n g   n o z z l e s   3  a r e  

p r o v i d e d   w h i c h   a r e   c o n v e n i e n t l y   i n s e r t e d   i n t o   t h e   p i p e   b y  

way  of   T  p i e c e s   4.  The  p i p e   2  and  t h e   T  p i e c e s   4  a r e  

c o n v e n i e n t l y   p l a s t i c   p i p e   f i t t i n g s   of   a  known  t y p e .  

An  a i r   i n l e t   16  i s   p r o v i d e d   i n t o   t h e   c h a m b e r   5  and  i n  

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

a n  u p w a r d l y   e x t e n d i n g   c o n d u i t   1 7 . w h i c h   i s   o p e n  t o   t h e  

a t m o s p h e r e   a t   i t s   u p p e r   end   18.  In  a  t y p i c a l   a p p l i c a t i o n  

t h e   a i r   i n l e t   c o n d u i t   17  e x t e n d s   u p w a r d l y   t o  t h e   u p p e r   f l a n g e  

( n o t   shown)  o f   t h e   s p a   b a t h   w h e r e   i s   t e r m i n a t e s   in   a  s i m p l e  

a i r   i n l e t   c o n t r o l   v a l v e .  

The  a d j u s t a b l e   n o z z l e   o u t l e t   15  c o m p r i s e s   a  c y l i n d r i c a l  

s o c k e t   19  in   w h i c h   i s   m o u n t e d   a  j e t . 2 0   h a v i n g   a  s p h e r i c a l  

o u t e r   s u r f a c e   21.   The  d i a m e t e r   of  t h e   j e t   20  i s   s l i g h t l y  

l e s s   t h a n   t h e   d i a m e t e r   of   t h e   s o c k e t . l 9   so  t h a t   t h e   j e t   f o r m s  

a  s l i d i n g   and  t i l t i n g   f i t   w i t h i n  t h e   s o c k e t .   The  j e t   i s  

m o u n t e d   w i t h i n   t h e   s o c k e t   by  way  of   two  s e a l i n g   r i n g s   2 2  

and  23  w h i c h . a r e . w e d g e d   s h a p e d   in   c r o s s - s e c t i o n   and  s e r v e   t o  

s u p p o r t   and  s e a l   t h e   j e t   w i t h i n   t h e   c y l i n d e r   19.  T h e  c y l i n d e  

i s   p r o v i d e d   a  f i r s t   f l a n g e   24  and  a  s e c o n d   f l a n g e   25  a n d  a  

c o m p r e s s i o n   s p r i n g   26  a x i a l l y   a r r a n g e d   w i t h i n   t h e   c y l i n d e r .  

The  f i r s t   s e a l i n g   r i n g   22  a b u t s   t h e   f i r s t   f l a n g e   24  and   t h e  



s e c o n d   s e a l i n g   r i n g   23  i s   h e l d   in   p o s i t i o n  b y   an  a x i a l   f o r c e  
p r o v i d e d   by  t h e   s p r i n g   26  a c t i n g   b e t w e e n   t he   r i n g   23  a n d  
t h e   s e c o n d   f l a n g e   25.   The  e n t i r e   n o z z l e   o u t l e t   15  i s  

c o n v e n i e n t l y   l o c a t e d   w i t h i n   t h e   r e m a i n d e r   of  t he   n o z z l e   b y  
a  s c r e w   t h r e a d   2 7 .  

The  n o z z l e   o u t l e t   j e t   20  i n c o r p o r a t e s   a  c e n t r a l   p a s s a g e  
28  t h e r e t h r o u g h   f o r   t h e   p a s s a g e   of   w a t e r   and  a i r   f rom  t h e  
c h a m b e r   5  to  t h e   i n t e r i o r   14  of  t h e   s p a   b a t h .   The  p a s s a g e  
28  i s   p r e f e r a b l y   c i r c u l a r   in   c r o s s - s e c t i o n  a n d   c o n v e r g i n g  
f rom  i t s   i n l e t   e n d   a d j a c e n t   t h e   c h a m b e r   5  to  i t s   o u t l e t   end  2 9 .  

The  a i r / w a t e r   m i x i n g   n o z z l e   3  o p e r a t e s   as  f o l l o w s .  

W a t e r   e n t e r i n g   i n l e t   10  i m p i n g e s   on  f a i r i n g   m e m b e r - 1 2 ,  
w h i c h   s e r v e s   to   d i r e c t   w a t e r   p a s s i n g   t h r o u g h  i n l e t   i n t o   t h e  

c e n t r a l   j e t   6,  f r o m   w h i c h   i t   i s s u e s   a t   h i g h  v e l o c i t y   i n t o   t h e  
c h a m b e r   5 .  

In  c h a m b e r   5,  a i r   f r om  i n l e t   16  i s  m i x e d   w i t h   w a t e r   w h i c h  

s p r e a d s   o u t   i n t o   c h a m b e r   5  a f t e r   b e i n g   i n j e c t e d   f rom  j e t   6 .  
The  a i r / w a t e r   mix  t h e n   e x i t s   t h r o u g h   c o n v e r g i n g   n o z z l e   c e n t r a l  

p a s s a g e   28  a t   h i g h   v e l o c i t y .  

C e n t r a l   j e t   e l e m e n t   6  i s   a d j u s t a b l e ,   as  d e s c r i b e d  

h e r e i n b e f o r e .   A d j u s t m e n t   t o w a r d s   o u t l e t   29  r e s u l t s   i n   l e s s  

a i r   b e i n g   e n t r a i n e d   in   t h e   w a t e r ,   and   a d j u s t m e n t   away  f r o m  

t h e   o u t l e t   r e s u l t s   in   more  a i r   b e i n g   e n t r a i n e d .  

The  a i r / w a t e r   m i x i n g   n o z z l e   3  i n c l u d e s   a  p i p e   9 

e x t e n d s  i n t o   m a i n   p i p e   2,  t h e   p i p e   b e i n g   p r o v i d e d   w i t h   an  i n l e t  

10.  A  c r o s s b a r   11  ( F i g .   4)  i s   p r o v i d e d   a c r o s s   i n l e t   10,   a n d  

on  the   c r o s s b a r   11  i s   m o u n t e d   a  f a i r i n g   member  12,  w h i c h  

may  t y p i c a l l y   be  c o n i c a l   in   c o n f i g u r a t i o n .  

A d j u s t a b l y   m o u n t e d   w i t h i n   p i p e   9  i s   a  c e n t r a l   j e t   e l e m e n t  

6.  The  e l e m e n t   6  h a s   e x t e r n a l   s c r e w   t h r e a d s   w h i c h   c o - o p e r a t e  

w i t h   i n t e r n a l   s c r e w   t h r e a d s   on  p i p e   9  such   t h a t   r o t a t i o n   o f  

e l e m e n t   6  w i l l   a d v a n c e   i t   t o w a r d s   i n l e t   l 0 . o r   r e t r a c t   i t  

f rom  t h e   i n l e t .  

The  c e n t r a l   j e t   6  has   a  c o n v e r g i n g   i n l e t   p o r t i o n   8  w h i c h  

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

d i a m e t e r   of  p i p e   9)  a p e r t u r e   7,  w h i c h   i t s e l f   c o m m u n i c a t e s  

w i t h   an  a i r / w a t e r   m i x i n g   c h a m b e r   5.  The  c h a m b e r   5  h a s   a n  



o u t l e t   13  l o c a t e d   d i r e c t l y   o p p o s i t e   t he   j e t   6,  and  t he   o u t l e t  

13  c o m m u n i c a t e s   w i t h   t h e   i n t e r i o r   14  of   a  spa   b a t h   b y  

way  o f   an  a d j u s t a b l e   o u t l e t   n o z z l e   1 5 .  

In  t h i s   m a n n e r   an  a i r / w a t e r   m i x i n g   n o z z l e   f o r   a  s p a  
b a t h   i s   p r o v i d e d   w h i c h   h a s   b e e n   f o u n d   to   be  e x t r e m e l y  

e f f e c t i v e   in  m i x i n g   a i r   w i t h   w a t e r   and  c a p a b l e   o f  

a c h i e v i n g   a  h i g h e r   a i r : w a t e r   r a t i o   t h a n   has   b e e n   a c h i e v e d  

w i t h   p r e v i o u s   n o z z l e s .   The  n o z z l e   has   a l s o   b e e n   f o u n d   t o  

g i v e   a  g r e a t e r   p e n e t r a t i o n   of   t h e   a i r   w a t e r   m i x t u r e   i n t o   t h e  

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

m a s s a g e   e f f e c t   and  g r e a t e r   a e r a t i o n   of   t h e   w a t e r   w i t h i n   t h e  

s p a   b a t h .  

The  a d j u s t a b l e   n o z z l e   o u t l e t   h a s   b e e n   f o u n d   to   be  s i m p l e  

a n d   t h e r e f o r e   c h e a p t o   m a n u f a c t u r e   a n d - r e s u l t   in   an  a d j u s t a b l e  

n o z z l e   w h i c h   i s   s i m p l e   t o   o p e r a t e ,   as  t h e   j e t   20  can  t u r n  

and   t i l t   f r e e l y   w i t h i n   t h e   c y l i n d e r . 1 9 , * a n d   f u r t h e r m o r e   h a s  

a  l o n g   l i f e   w i t h   l i t t l e   c o m p o n e n t   w e a r .  



1.  An  a i r / w a t e r   m i x i n g   n o z z l e   i n c l u d i n g   an  i n l e t   (10)  f o r  

w a t e r ,   a  j e t   (6)  f o r   s u p p l y i n g   w a t e r   f rom  s a i d   i n l e t   to   a n  

a i r / w a t e r   m i x i n g   c h a m b e r   (5)  h a v i n g   an  a i r   i n l e t   ( 1 6 ) ,   a n d  

an  o u t l e t   (13)  f rom  s a i d   m i x i n g   c h a m b e r   (5)  c h a r a c t e r i z e d  

in  t h a t   a  f a i r i n g   member   (12)  i s   p r o v i d e d   in  s a i d  i n l e t   ( 1 0 ) ,  

s a i d   f a i r i n g   member   (12)  s e r v i n g   to  d i r e c t   t h e   f l o w   of   w a t e r  

to  s a i d   j e t   ( 6 ) .  

2.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 z e d   in  t h a t   s a i d   f a i r i n g   member  i s   of  g e n e r a l l y  

c o n i c a l   c o n f i g u r a t i o n ,   and  i s   a r r a n g e d   w i t h   i t s   a x i s  

g e n e r a l l y   p a r a l l e l   to  t h a t   of   s a i d   p i p e   ( 9 ) .  

3.  An  a i r / w a t e r   m i x i n g   n o z z l e   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   j e t   (6)  i s   a  s m a l l   d i a m e t e r   j e t  

a d a p t e d   to   i n j e c t   w a t e r   i n t o   s a i d   m i x i n g   c h a m b e r   (5)  a t  

h i g h   v e l o c i t y .  

4.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 z e d   in  t h a t   s a i d   j e t   (6)  i n c l u d e s   a  c o n v e r g i n g  

i n l e t   p o r t i o n   (8)  c o m m u n i c a t i n g  w i t h   an  a p e r t u r e   (7)  h a v i n g  

a  d i a m e t e r   l e s s   t h a n   t h a t   of  s a i d   i n l e t ( l 0 ) ,   s a i d   a p e r t u r e  

(7)  c o m m u n i c a t i n g   w i t h   s a i d   m i x i n g   c h a m b e r   ( 5 ) .  

5.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 r i z e d   in  t h a t   s a i d   m i x i n g   c h a m b e r   ( 5 )   i s  

d i m e n s i o n e d   r e l a t i v e   to  s a i d   j e t   (6)  to  a l l o w   t h e   w a t e r  

i n j e c t e d   by  s a i d   j e t   (6)  i n t o   s a i d   c h a m b e r   (5)  to   s p r e a d   o u t  

in   s a i d   c h a m b e r , .   t h e r e b y   f a c i l i t a t i n g   t he   m i x t u r e   o f   a i r   a n d  

w a t e r .  

6.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 r i z e d   in   t h a t   s a i d   o u t l e t   (13)  c o m m u n i c a t e s  

w i t h   an  a d j u s t a b l e   n o z z l e   o u t l e t   (15)  h a v i n g   a  n o z z l e  

j e t   (20)  w i t h   a  c o n v e r g i n g   p a s s a g e   (28)  t h e r e i n .  

7.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 z e d   in  t h a t   s a i d   a d j u s t a b l e   n o z z l e   o u t l e t   ( 1 5 )  

c o m p r i s e s   a  s u b s t a n t i a l l y   c y l i n d r i c a l   s o c k e t   (19) ,   a  j e t   ( 2 0 )  

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



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

d i a m e t e r   of   s a i d   s o c k e t   and  a  p a s s a g e   t h e r e t h r o u g h   f o r   t h e  

p a s s a g e   of   w a t e r   and  a i r ,   t h e   s p h e r i c a l   s u r f a c e   o f   s a i d  

j e t   b e i n g   s u p p o r t e d   by  two  s e a l i n g   r i n g s   ( 2 2 , 2 3 ) ,   b e t w e e n  

t h e   j e t   and  t h e   s o c k e t   (19)  b e i n g   h e l d   in  p l a c e   by  a  

c o m p r e s s i o n   s p r i n g   (26)  a x i a l l y   a r r a n g e d   w i t h i n   t h e   c y l i n d e r .  

8..  An  a i r / w a t e r   m i x i n g   n o z z l e   a c c o r d i n g   to   c l a i m   5 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   s o c k e t   (19)  i s   p r o v i d e d   w i t h  

i n w a r d l y   p r o t r u d i n g   f l a n g e s   ( 2 4 , 2 5 )   on  e i t h e r   s i d e   of   s a i d  

j e t   ( 2 0 ) ,   .one  of   s a i d   s e a l i n g r i n g s   (22)  b e i n g   l o c a t e d  

a g a i n s t   one  s a i d   f l a n g e   (24)  and  t h e   o t h e r   s a i d   s e a l i n g  

r i n g   (23)  b e i n g   f o r c e d   i n t o   p o s i t i o n   by  s a i d   c o m p r e s s i o n  

s p r i n g   (26)  w h i c h   a b u t s   b e t w e e n   s a i d   s e c o n d   s e a l i n g   r i n g   ( 2 3 )  

and   s a i d   s e c o n d   f l a n g e   ( 2 5 ) .  

9.  An  a i r / w a t e r   m i x i n g   n o z z l e   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 r i z e d   in   t h a t  s a i d   a i r   i n l e t   (16)  c o m p r i s e s  

a  c o n d u i t   (17)  e x t e n d i n g   u p w a r d l y   f r o m   s a i d   c h a m b e r ,   and  i s  

o p e n   t o   t h e   a t m o s p h e r e   a t   i t s   u p p e r   e n d .  

10.   An  a i r / w a t e r   m i x i n g   n o z z l e   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 z e d   in   t h a t   t h e   u p p e r   end  of   s a i d   a i r   i n l e t   c o n d u i t  

(17)  i s   p r o v i d e d . w i t h   an  a i r   i n l e t   c o n t r o l   v a l v e .  






	bibliography
	description
	claims
	drawings
	search report

