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 Ameans for forming a fluid-contacting surface on such as 
a  stationary  deflector  or  a  blade  (1),  of   a  rotatable  impeller  or 
propeller,  and  any  device  incorporating  or  provided  with  such 
fluid-contacting  surface,  wherein  said  surface  comprises  at 
least  part  of  the  surface  generated  by  a  generating  line  (OP) 
extending  radially  from  a  point  of  origin  (O),  on  a  axis  (Z),  and 
rotated  about  said  axis  from  said  point  and  radial  position  so 
as  to  sweep  through  a  decreasing 



This  i n v e n t i o n   r e l a t e s   to  f l u i d - c o n t a c t i n g   s u r f a c e s  

and  devices  i n c o r p o r a t i n g   such  s u r f a c e s ,   and  more  p a r t i c u l a r l y  

r e l a t e s   to  f l u i d - c o n t a c t i n g   su r faces   and  devices  which  a r e  

arranged  to  a f f e c t ,   modify  or  con t ro l   the  flow  of  f lu ids ,   as 

for  example  the  f l u i d - c o n t a c t i n g   s u r f a c e s   of  s t a t i o n a r y   d e f l e c t o r s  

or  r o t a t a b l e   devices   such  as  t u r b i n e s ,   impe l l e r s   or  p r o p e l l e r s  

and  the  l ike  which  may  be  used  for  a  v a r i e t y   of  purposes  and 

a p p l i c a t i o n s   e .g.   as  in  pneumatic  and  h y d r a u l i c   a p p l i c a t i o n s .  

Convent ional   design  of  the  f l u i d - c o n t a c t i n g   s u r f a c e s  

of  such  as  i m p e l l e r s ,   p r o p e l l e r s   and  l ike   devices  can  be  q u i t e  

complex  and  involve   r e l a t i v e l y   high  design  and  p r o d u c t i o n  

costs  for  such  d e v i c e s .   I t   is  a cco rd ing ly   an  object   of  t he  

present   i n v e n t i o n   t o  p r o v i d e   an  a l t e r n a t i v e   means  for  g e n e r a t i n g  

or  forming  a  f l u i d - c o n t a c t i n g   s u r f a c e ,   and  a  device  i n c o r p o r a t i n g  

at  l eas t   one  such  s u r f a c e ,   in  a  r e l a t i v e l y   simple  but  e f f e c t i v e  

and  e f f i c i e n t   manner .  

Another  o b j e c t   of  th is   i nven t ion   is  to  provide  a  f l u i d -  

con tac t ing   su r f ace   and/or   device  i n c o r p o r a t i n g   at  l e a s t   one 

such  su r face ,   which  may  have  s p e c i a l   purpose  a p p l i c a t i o n s  

and  provide  more  e f f e c t i v e   f l u id   flow  c o n t r o l   than  at  l eas t   many 

conven t iona l ly   formed  f l u i d - c o n t a c t i n g   s u r f a c e s   and  d e v i c e s .  

Other  and  more  p a r t i c u l a r   o b j e c t s   and  advantages  of  t h e  

present   i n v e n t i o n   w i l l   become  apparen t   from  the  ensu ing  

d e s c r i p t i o n .  

According  to  one  aspect   of  th is   i n v e n t i o n   t h e r e f o r ,  

a  f l u i d - c o n t a c t i n g   sur face   comprises  at  l e a s t   a  part   of  t h a t  



su r face   c e n e r a t e d   by  a  g e n e r a t i n g   l ine   extending  r a d i a l l y  

from  a  po in t   of  o r i g i n   on  an  axis  and  r o t a t e d   about  s a i d  

axis  from a  sa id   p o i n t   of  o r i g in   and  r a d i a l l y   p o s i t i o n   so 

asto  sweep  through  a  d e c r e a s i n g   angle  r e l a t i v e   to  the  a x i s  

as  r o t a t i o n   takes   p l a c e .  

In  ano ther   a spec t   of  the  i n v e n t i o n ,   there  is  provided  a 

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

sur face   c e n e r a t e d   accord ing   to  the  p reced ing   c l a i r .  

In  a  f u r t h e r   a spec t   of  the  i n v e n t i o n ,   there  is  p r o v i d e d  

an  axia l   flow  f l u i d   i m p e l l e r   or  p r o p e l l e r   i n c o r p o r a t i n g   a t  

l e a s t   one  f l u i d - c o n t a c t i n g   su r f ace   g e n e r a t e d   as  a f o r e s a i d .  

The  i n v e n t i o n   f u r t h e r   i n c l u d e s   the  methods  of  f o r c i n g  

the  sa id   g e n e r a t i n g   su r f ace   and  the  sa id   s t a t i o n a r y   d e f l e c t o r  

and/or   a x i a l   flow  f l u i d   i r p e l l e r   or  p r o p e l l e r .  

Some  p r e f e r r e d   a spec t s   of  the  i n v e n t i o n   wi l l   now  be  

d e s c r i b e d   by  way  of  example  and  with  r e f e r e n c e   to  the  accompanying 

drawings ,   in  w h i c h :  

FIGURE  1:  is  a  diagram  i l l u s t r a t i n g   the  p r i n c i p l e s  

involved   in  g e n e r a t i n g   a  f l u i d - c o n t a c t i n g   surface   in  accordance  

with  the  i n v e n t i o n  

FIGURE  2:  is  an  axia l   or  end  view  of  a  f i r s t   form  o f  

an  i m p e l l e r   or  p r o p e l l e r   blade  formed  in  accordance  with  t he  

i n v e n t i o n  

FIGURE  3:  is  a  view  in  the  d i r e c t i o n   of  arrows  I I I - I I I  

of  f igure   2 

FIGURE  4:  is  a  view  in  the  d i r e c t i o n   of  arrows  I V - I V  

of  f i gu re   2 

FIGURE  5:  is  an  axia l   view  of  a blade  par t   for  forming 

the  i m p e l l e r   or  p r o p e l l e r   of  f i g u r e s   2,  3  and  4,  i l l u s t r a t e d  



in  a  flat  form  prior  to  shaping 

FIGURE  6:  is  a  p e r s p e c t i v e   view  of  another   form  o f  

the  i m p e l l e r   cr  p r o p e l l e r   form  in  accordance   with  the  i n v e n t i o n  

FIGURE  7:  is  a  side  view  in  the  d i r e c t i o n   of  arrow  V I I  

of  f igure   6 

FIGURE  E:  is  a  side  view  in  the  d i r e c t i o n   of  arrow  V I I I  

of  f igure   6 

FIGURE  9:  is  an  ax ia l   or  end  view  of  the  ar rangement   o f  

f igure   6  as  viewed  in  the  d i r e c t i o n   of  arrow  IX 

FIGURE  10:  is  an  ax ia l   view  of  one  blade  pa r t   f o r  

forming  the  i m p e l l e r   or  p r o p e l l e r   of  f i g u r e s   6  to  9  i n c l u s i v e ,  

i l l u s t r a t e d   in  the  f l a t   form  p r i o r   to  s h a p i n g  

FIGURE  11:  is  a  side  view  of  a  f u r t h e r   i m p e l l e r   o r  

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

of  f i g u r e s   6  through  to  9,  and 

FIGURE 12:  i s  a   view  in  the  d i r e c t i o n   of  arrows  X I I - X I I  

of  f igure   11. 

R e f e r r i n g   f i r s t l y   to  f i g u r e  1   of  the  drawings,   t h i s  

d i a g r a m m a t i c a l l y   i l l u s t r a t e s   how  a  f l u i d - c o n t a c t i n g   su r f ace   i n  

accordance  with  the  p r e s e n t   i n v e n t i o n   may  be  gene ra t ed   a b o u t  

a  po in t   or  o r i g i n   O  of  an  axis  of  r o t a t i o n   % .  A   g e n e r a t r i x  

po in t   P  d e f i n e s   a  rad ius   vec to r   OP,  t r a n s v e r s e   axis  X  e x t e n d s  

at  r i gh t   angles  to  the  axis  of  r o t a t i o n  8   and  the  angle β  i s  

formed  between  the  X  axis  and  the  p r o j e c t i o n   OQ  of  the  r a d i u s  

vec to r   OP  onto  the  XY  p lane ,   with  the  angle  being  formed 

between  the  radius   vec to r   OP  and  the  XY  plane.   The  p a r a m e t r i c  

equat ions def ining  the  curve  g e n e r a t e d   by  the  po in t   P  a r e :  

and 



E i t h e r   of  the  a u g l e s  β   and  z  may  be  e l i m i n a t e d   from  t h e  

e q u a t i o n s   by  e x p r e s s i n g   i t   as  a  f u n c t i o n   of  the  o t h e r .  

As  seen ,   in  the  XYZ  c o - o r d i n a t e   system  the  po in t   o f  

o r i g i n   O  is  at  the  i n t e r s e c t i o n   or  p o i n t   of  o r i g i n   of  t h e  

three   c o - o r d i n a t e   axes,   and  with  the  angle   between  the  t r u e  

axis  of  r o t a t i o n  Z   and  radius   v e c t o r   OP  r e f e r r e d   to  a s  @ ,  

the  f l u i d - c o n t a c t i n g   su r f aces   g e n e r a t e d   in  accordance   w i t h  

t h i s   i n v e n t i o n   is  de f ined   as  the  locus   of  the  g e n e r a t r i x   l i n e  

OP  where  @ = f ( β )   i . e .   is  some  f u n c t i o n   of  the  a n g l e  β .  

For  example ,   w h e r e  

or  any  o t h e r   o the r   f u n c t i o n ,   i n c l u d i n g   t a b l e s   of  d i s c r e t e   v a l u e s .  

Simply  pu t ,   the  f l u i d - c o n t a c t i n g   s u r f a c e   i n  acco rdance  

with  t h i s   i n v e n t i o n ,   is  any  pa r t   of  t h a t   s u r f a c e   gene ra t ed   by 

the  r a d i u s   v e c t o r   or  g e n e r a t i n g   l i n e   OP  r o t a t e d   about  the  a x i s  

a  f rom  the  p o i n t   of  o r i g i n   and  swept  between  the  t r a n s v e r s e  

axis  X  t h rough   a  d e c r e a s i n g   a n g l e  t o   l i e   a d j a c e n t   and  p a r a l l e l  

the  axis   Z.  The  su r f ace   may  i n c l u d e   the  f u l l   900  sweep 

between  the  t r a n s v e r s e   axis  X  and  the  t r ue   axis   of  r o t a t i o n  Z  

or  a  p a r t   t h e r e o f ,   or  the  f u l l   1800  sweep  from  a d j a c e n t   t h e  

axis  Z  to  one  s ide   of  the  po in t   of  o r i g i n   O  through  the  t r a n s v e r s e  

axis  X  to  l i e   a d j a c e n t   the  a x i s  Z   at  the  o p p o s i t e   side  of  t h e  

po in t   of  o r i g i n   O;  and  the  s u r f a c e   thus  formed  may  be  

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

of  s i m i l a r   f l u i d - c o n t a c t i n g   s u r f a c e s   in  c o n t i n u o u s   or  s p a c e d  

r e l a t i o n s h i p   about   the  axis  of  r o t a t i o n  Z   e .g .   as  in  p r o v i d i n g  

f l u i d - c o n t a c t i n g   s u r f a c e s   on  a  twin  or  mul t i   b laded  i m p e l l e r   o r  

p r o p e l l e r .  



The  angle  through  which  the  rad ius   vec tor   or  g e n e r a t i n g  

l ine   OP  is  swept  and  the  angle  of  r o t a t i o n   about  the  a x i s  

m a y   be  u n r e l a t e d   or  each  may  be  a  func t ion   of  the  o t h e r  

such  as,  for  example,  d i r e c t l y   p r o p o r t i o n a l ,   accord ing   t o  

the  use  to  which  the  f l u i d - c o n t a c t i n g   su r f ace   is  to  be  p u t .  

S i m i l a r l y   the  va r i ance   in  the  angle  through  which  t h e  

g e n e r a t i n g   l ine   OP  is  swept  may  be  u n r e l a t e d   or  d i r e c t l y  

p r o p o r t i o n a l   to  the  speed  of  r o t a t i o n   of  the  l ine   OP  a b o u t  

the  axis  Z. 

F u r t h e r ,   i t   is  envisaged   t h a t   the  g e n e r a t i n g   l ine   OP 

can  remain  of  cons t an t   length   t h r o u g h o u t   i t s   r o t a t i o n a l  

and  angula r   sweep  r e l a t i v e   to  the  axis  Z,  so  tha t   the  s a i d  

s u r f a c e ,   and  any  i m p e l l e r   or  p r o p e l l e r   blade  formed  thereby   o r  

i n c o r p o r a t i n g   such  s u r f a c e ,   may  be  swept  through  an  i m a g i n a r y  

sphere  or  s p h e r o i d a l   form, or  the  length   of  the  g e n e r a t i n g  

l ine   OP  can  be  var ied   as  i t   is  swept  through  i t s   p r e s c r i b e d  

angle  and  r o t a t e d   about  the  a x i s  a   from  i t s   po in t   of  o r i g i n   O 

in  forming  a  f l u i d - c o n t a c t i n g   s u r f a c e   or  device  i n c o r p o r a t i n g  

such  su r f ace   a r ranged   to  sweep  through  an  a l t e r n a t i v e   r e q u i r e d  

form  as  h e r e i n a f t e r   d e s c r i b e d .  

R e f e r r i n g   now  to  f i g u r e s   2 ,  3   and  4,  the  r o t a t a b l e   i m p e l l e r  

or  p r o p e l l e r   may  be  c o n s t r u c t e d   with  a  blade  1  formed  from  s u c h  

as  a  thin  sheet   of  metal  or  o the r   s u i t a b l e   m a t e r i a l   in  i n i t i a l l y  

f l a t   c i r c u l a r   disc  form  of  r ad ius   equal  to  the  l ength   of  t h e  

g e n e r a t i n g   l ine  OP  and  provided with  e i t h e r   a  s ing le   r a d i a l   s l i t   S 

or  a  small  s ec to r   R,R'  cut  out,   as  i l l u s t r a t e d   by  way  of  example  

in  f igure   5  of  the  drawings;   and  the  whole  or  pa r t   disc  form 

may  then  be  tw i s t ed   and  bent  in to   shape  with  the  r a d i a l   s l i t  



(or  s e c t o r )   edges  R,  R'  d i s p o s e d   in  o p p o s i t i o n   180°  a p a r t  

to  l i e   on or  a d j a c e n t   the  axis   of  r o t a t i o n  Z   of  the  i m p e l l e r  

or  p r o p e l l e r .  

In  c o n s t r u c t i n g   the  i m p e l l e r   or  p r o p e l l e r   in  t h i s   m a n n e r ,  

the  s l i t   S  between  the  r a d i a l   edges  R,  R'  of  the  b lade   1  may 

be  a  wid th   such  t h a t   is  is  s u b s t a n t i a l l y   equal   to  the  d i a m e t e r  

of  an  a x i a l   s h a f t   2  for  the  i m p e l l e r   or  p r o p e l l e r   and  to  wh ich  

the  s a i d   r a d i a l   edges  R,R'  can  be  secured   such  as  by  w e l d i n g .  

C o n v e n t i o n a l   screw  type  i m p e l l e r s   or  p r o p e l l e r s   a r e  

formed  wi th   at  l e a s t   the  i nne r   p a r t s   of  t h e i r   f l u i d - c o n t a c t i n g  

s u r f a c e s   as  a  t rue   h e l i x   or  s u b s t a n t i a l l y   a  t rue   h e l i x   a b o u t  

the  ax i s   of  r o t a t i o n ,   with  such  h e l i x   be ing   m a i n t a i n e d  

p e r p e n d i c u l a r   to  the  axis   as  i t   p r o g r e s s e s   l o n g i t u d i n a l l y  

t h e r e o f ;   and  many  p r o p e l l e r s   are  p rov ided   wi th   a  f u r t h e r   h e l i c a l  

t w i s t   a long   t h e i r   r a d i a l   axes  towards   t h e i r   ou t e r   p e r i p h e r y .  

I t   w i l l   be  s e e n  t h a t   in  the  p r e s e n t   i n v e n t i o n   the re   is  a  

s u b s t a n t i a l   d i f f e r e n c e   in  c o n s t r u c t i o n   in  t h a t   the  b l a d e  

is  s imply  s p i r a l l y   formed  from  o n e  p o i n t   of  o r i g i n   O  on  the  a x i s  

of  r o t a t i o n  Z   so  t h a t   from  the  one  medial   p o s i t i o n   on  t h e  

t r a n s v e r s e   axis   X  where  the  f l u i d - c o n t a c t i n g   s u r f a c e   g e n e r a t i n g  

l i n e   OP  is  d i sposed   p e r p e n d i c u l a r   to  the  axis   of  r o t a t i o n   Z, 

e i t h e r   s ide   of  such  p e r p e n d i c u l a r   p o s i t i o n   the  angle  o f  

i n c l i n a t i o n  @   r e l a t i v e   to  the  axis  Z  p r o g r e s s i v e l y   d e c r e a s e s  

as  i t   app roaches   the  axis   of  r o t a t i o n  a   u n t i l   i t   is  p o s i t i o n e d  

p a r a l l e l   and  a d j a c e n t   t h e r e t o  i . e .   a d j a c e n t   the  l o n g i t u d i n a l  

s u r f a c e   of  the  a x i a l l y - d i s p o s e d   s h a f t   2 .  

In  t h i s   form  of  the  i n v e n t i o n ,   a  p i t c h   value  of  n  =  2  h a s  

been  s e l e c t e d ,   with  the  r e s u l t   t h a t   the  b lade   1  curves  t i g h t l y  

i n to   the  main  a::is  of  r o t a t i o n  B   of  the  i m p e l l e r   or  p r o p e l l e r .   I n  



f i g u r e  2 ,   r a d i a l   l i ne s   3  r e p r e s e n t   equal  i n c r e m e n t s   of  t h e  

angle  β   of  f igure   1  and  the  dashed  l i n e s   4  join  sample  p o i n t s  

of  equal  d i sp l acemen t   from  the  p lane  of  the  X  and  Y  a x e s .  

In  t h i s  a r r a n g e m e n t ,   with  r o t a t i o n   of  the  i m p e l l e r  

and  shaf t   about  axis  Z  a  p o s i t i v e   a x i a l   t h r u s t   on  the  f l u i d   i s  

exer ted   by  the  f l u i d - c o n t a c t i n g   s u r f a c e   of  the  blade  1  f o r  

e f f i c i e n t   and  e f f e c t i v e   o p e r a t i o n   e i t h e r   in  moving  the  f l u i d  

c o a x i a l l y   or  moving  such  as  an  a e r o p l a n e   or  boat   r e l a t i v e  

to  the  r e s p e c t i v e   f l u i d   (air   or  water)   in  which  i t   is  l o c a t e d .  

The  a r rangement   shown  in  f i g u r e s  2 , 3   and 4  i l l u s t r a t e  

a  s ing le   b l ade ,   but  a  complementary  second  blade  can  be  p r o v i d e d  

and  mounted  in  complementary  d i a m e t r i c   o p p o s i t i o n ,   as  shown  i n  

broken  o u t l i n e ;   and  i t   w i l l   be  seen  a lso   t h a t   on  r o t a t i o n   t h e  

blade  1  or  b lades   1  wi l l   sweep  through  an  imaginary   sphere  A 

as  i n d i c a t e d   in  b r o k e n  o u t l i n e   in  f i g u r e   4.  

R e f e r r i n g   now  to  f i g u r e s   6  to  10  of  the  accompany ing  

drawings,   a  twin  bladed  i m p e l l e r   or  p r o p e l l e r   is  p rov ided   with  a 

d i f f e r e n t   p i t ch   and  c o n s e q u e n t i a l   d i f f e r e n t   shape  formed  as  a 

r e s u l t   of  each  blade  1'  being  c o n s t r u c t e d   from  thin  shee t   m e t a l  

i n i t i a l l y   of  d isc   form  as  before   but  wi th   a  r e l a t i v e l y   l a r g e  

segment  S'  cut  out  between  r a d i a l   edges  R  and  R',  as  shown 

in  f igure   10.  

Again  and  with  the  two  b lades   1'  and  t h e i r   common  s h a f t  

2'  r o t a t e d   about  the  said  axis  Z,  the  b l ades   1'  w i l l   sweep  t h r o u g h  

an  imaginary  sphere  A.  I t   wi l l   be  a p p r e c i a t e d   however  tha t   t h e  

i n v e n t i o n   is  not  conf ined   to  i m p e l l e r s   or  p r o p e l l e r s   in  which  

the  f l u i d - c o n t a c t i n g   su r face   g e n e r a t i n g   l ine   OP  is  c o n s t a n t ,   b u t  

by  varying  the  length  of  such  l ine  (e .g.   by  a  g radua l   i n c r e a s e  



to  a  peak  fo l lowed  by  a  g radual   d e c r e a s e )   dur ing   f o r m a t i o n  

of  the  i m p e l l e r ,   or  by  s u b s e q u e n t   shap ing   of  the  i m p e l l e r  

b lades   once  i n i t i a l l y   forced  as  be fo re   d e s c r i b e d ,   i m p e l l e r s  

or  p r o p e l l e r s  o f   d i f f e r e n t   shapes  and  sweeping  d i f f e r e n t  

shaped  volumes  can  be  p rov ided   to  meet  the  d e s i r e d   s i t u a t i o n s .  

For  example,   the  i m p e l l e r   b l ades   I'  can  be  shaped  so  t h a t   on 

r o t a t i o n   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   volume  may  be  swept  a s  

i n d i c a t e d   in  chain  dot  o u t l i n e   B  in  f i g u r e   7,  or  the  b lades   1 '  

may  be  shaped  so  t h a t   an  e l l i p s o i d a l   form  C  is  swept  by  t h e  

i m p e l l e r   b l a d e s .   In  o the r   v a r i a t i o n s   the  b a s i c   s p h e r o i d a l   fo rm 

may  be  in  the  main  a p p l i c a b l e   to  the  media l   p a r t   of  the  i m p e l l e r  

or  p r o p e l l e r ,   but  segments   of  the  sphe re   or  s p h e r o i d a l   form  at  t h e  

o p p o s i t e   a x i a l   ends  may  be  cut  o f f ,   or  the  l o n g i t u d i n a l   a x i s  

of  the  i m p e l l e r   or  p r o p e l l e r   s u b s t a n t i a l l y   s h o r t e n e d   r e l a t i v e  

to  the  t rue   d i a m e t e r .  

R e f e r r i n g   now  to  f i g u r e s   11  and  12  of  the  acccompanying 

drawings ,   a  twin  b laded   i m p e l l e r   or  p r o p e l l e r   may  be  p r o v i d e d  

which  is  s u b s t a n t i a l l y   s i m i l a r   to  the  i m p e l l e r   or  p r o p e l l e r  

p r e v i o u s l y   d e s c r i b e d   with  r e f e r e n c e   to  f i g u r e s   6  to  10  of  t h e  

d rawings ,   excep t   t h a t   in  th i s   a r r a n g e m e n t   w h i l s t   the  two  b l a d e s  

1''  are  s i m i l a r l y   formed  from  a  t h i n   f l a t   d isc   a r r angemen t ,   on 

assembly  or  p r i o r   to  assembly  a x i a l   end  p o r t i o n s   are  cut  o u t  

a t  T   to  more  p a r t i c u l a r l y   s e p a r a t e   the  b l a d e s   1 ' '   at  che  s h a f t  

2 ' '   each  s ide   of  the  medial   p o r t i o n   1 ' ' a  

Expe r imen t s   wi th   i m p e l l e r s   and  i m p e l l e r   b lades   formed  a s  

a f o r e d e s c r i b e d   in  accordance   with  t h i s   i n v e n t i o n   have  shown  t h a t  

in  many  i n s t a n c e s   and  on  r o t a t i o n   in  one  d i r e c t i o n   the  formed 

i m p e l l e r s   w i l l   give  a  far   more  c o n c e n t r a t e d   a x i a l   t h r u s t   t h a n  



c o n v e n t i o n a l   i m p e l l e r s   or  s i m i l a r   o v e r a l l   s i ze ,   s i m i l a r l y  

powered,  and  r o t a t e d   at  the  same  r e v o l u t i o n s .   The  i n v e n t i o n  

thus  hac  p a r t i c u l a r   a p p l i c a t i o n s   in  the  c o n s t r u c t i o n   of  s m a l l  

and  la rge   a i r   c i r c u l a t i o n ,   cool ing   and  v e n t i l a t i n g   fans  and 

the  l ike ;  and   i t   is  f u r t h e r   expected   tha t   the  i n v e n t i o n   w i l l  

have  u s e f u l   a p p l i c a t i o n s   in  marine  p r o p u l s i o n   for  boats   and  t h e  

l i k e ,   and /or   the  impe l l i ng   or  pumping  of  va r ious   kinds  of  f l u i d s ,  

and  p o s s i b l y   f u r t h e r   have  a e r o n a u t i c a l   a p p l i c a t i o n s .  

As  before   i n d i c a t e d ,   the  i n v e n t i o n   p a r t i c u l a r l y   l e n d s  

i t s e l f   to  s i m p l i f i c a t i o n   of  manufac ture   u t i l i s i n g   shee t   m a t e r i a l s ,  

but  i t   w i l l   be  a p p r e c i a t e d   t ha t   t h e i n v e n t i o n   is  not  conf ined   i n  

th i s   r e s p e c t   and  tha t   the  i m p e l l e r ,   p r o p e l l e r   or  o t h e r  b l a d e s  

or  d e f l e c t o r s   i n c o r p o r a t i n g   the  f l u i d - c o n t a c t i n g   s u r f a c e   o r  

s u r f a c e s   in  accordance  with  the  i n v e n t i o n   can  be  m a n u f a c t u r e d  

and  formed  by  other   means.  

P a r t i c u l a r   forms  of  the  i n v e n t i o n   and  i t s   a p p l i c a t i o n s  

have  been  de sc r ibed   only  by  way  of  example  with  r e f e r e n c e   to  t h e  

accompanying  drawings ,   and  i t   w i l l   be  a p p r e c i a t e d   t h a t   o t h e r  

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

i n v e n t i o n   may  take  place  wi thou t   d e p a r t i n g   from  the  scope  o f  

the  appended  c l a i m s .  



1.  A  f l u i d - c o n t a c t i n g   su r f ace   c o m p r i s i n g  a t   l e a s t   a  p a r t  

of  the  s u r f a c e   which  is  g e n e r a t e d   by  a  g e n e r a t i n g   l i n e  

e x t e n d i n g  r a d i a l l y   from  a  po in t   of  o r i g i n   on  an  axis  and 

r o t a t e d   about   said  axis   from  sa id   po in t   and  r a d i a l   p o s i t i o n  

so  as  to  sweep  through  a  d e c r e a s i n g   angle  r e l a t i v e   to  t h e  

axis   as  r o t a t i o n   takes   p l a c e .  

2.  A  f l u i d - c o n t a c t i n g   s u r f a c e   as  c l a i m e d  i n   claim  1 

where in   the  v a r i a n c e   of  sa id   angle  is  d i r e c t l y   p r o p o r t i o n a l  

to  the  speed  of  r o t a t i o n   of  the  l ine   about  said  a x i s .  

3.  A  f l u i d - c o n t a c t i n g   s u r f a c e   as  claimed  in  c la im  1 

or  c la im  2  where in   the  l eng th   of  the  sa id   g e n e r a t i n g   l ine   i s  

c o n s t a n t   through  sa id   r o t a t i o n a l   angu l a r   sweep .  

4.  A  f l u i d - c o n t a c t i n g   s u r f a c e   as  claimed  in  claim  1 

or  c la im  2  where in   the  l eng th   of  the  sa id   g e n e r a t i n g   l ine   i s  

v a r i e d   by  g r adua l   i n c r e a s e   to  a  peak  and  fol lowed  by  a  g r a d u a l  

d e c r e a s e .  

5.  A  f l u i d - c o n t a c t i n g   s u r f a c e   as  claimed  in  claim  1 

where in   the  g e n e r a t i n g   l ine   is  swept  through  s u b s t a n t i a l l y  

an  angle  of  90°  from  p e r p e n d i c u l a r   to  the  axis  to  a d j a c e n t   and 

p a r a l l e l   t h e r e w i t h .  

6.  A  f l u i d - c o n t a c t i n g   s u r f a c e   as  c la imed  in  claim  1 

where in   the  g e n e r a t i n g   l i ne   is  swept  through  s u b s t a n t i a l l y  

180°  from  a  p o s i t i o n   a d j a c e n t   and  p a r a l l e l   with  the  axis  to  one 

s ide   of  s a i d  p o i n t   of  o r i g i n ,   through  sa id   r a d i a l l y   e x t e n d i n g  

p o s i t i o n   to  a  p o s i t i o n   a d j a c e n t   and  p a r a l l e l   with  the  a x i s  

at  the  o t h e r   s ide  o f - s a i d   po in t   of  o r i g i n .  



7.  A  s t a t i o n a r y   f l u i d   d e f l e c t o r   having  at  l e a s t   one 

f l u i d - c o n t a c t i n g   s u r f a c e   def ined   by  at  l e a s t   p a r t   of  t h e  

su r f ace   which  is  g e n e r a t e d   by  a  g e n e r a t i n g   l ine   e x t e n d i n g  

r a d i a l l y   from  a  po in t   of  o r i g i n   on  an  axis  and  r o t a t e d  

about  said  axis  from  sa id   po in t   and  r a d i a l   p o s i t i o n   so  as  

to  sweep  through  a  d e c r e a s i n g   angle  r e l a t i v e   to  the  a x i s  

as  r o t a t i o n   takes  p l a c e .  

8.  An  ax ia l   flow  f l u i d   i m p e l l e r   or  p r o p e l l e r   having  a t  

l e a s t   one  f l u i d - c o n t a c t i n g   su r f ace   de f ined   by  at  l e a s t   p a r t  

of  the  s u r f a c e   which  is  gene ra t ed   by  a  g e n e r a t i n g   l ine   e x t e n d i n g  

r a d i a l l y   from a  p o i n t   of  o r i g i n   on  an  axis  and  r o t a t e d  

about  sa id   axis  from  sa id   p o i n t   and  r a d i a l   p o s i t i o n   so  as  

to  sweep  through  a  d e c r e a s i n g   angle  r e l a t i v e   to  the  a x i s  

as  r o t a t i o n   takes   p l a c e .  

9.  A  f l u i d   i m p e l l e r   as  claimed  in  claim  8  and  

compr is ing   two  s i m i l a r   blade  p a r t s   secured   to  and  d i sposed   i n  

d i a m e t r i c   o p p o s i t i o n   about  a  common  ax is ,   each  of  said  b l a d e s  

having  a  f l u i d - c o n t a c t i n g   s u r f a c e   and  sa id   common  axis  b e i n g  

sa id   axis  abou t  which   the  g e n e r a t i n g   l ine   is  r o t a t e d .  

10.  A  f l u id   i m p e l l e r   or  p r o p e l l e r   as  c la imed  in  c l a i m  

8  or  c laim  9  wherein  the  blade  or  b lades   is  or  are  a r r a n g e d  

to  sweep  through  an  imag ina ry   c o - a x i a l   s p h e r i c a l   or  s p h e r o i d a l  

form  on  r o t a t i o n   of  the  i m p e l l e r   or  p r o p e l l e r .  

11.  A  f l u i d   i m p e l l e r   or  p r o p e l l e r   as  c laimed  in  claim  8 

or  claim  9  wherein  the  blade  or  b lades   is  or  are  a r ranged   t o  

sweep  through  a l l   or  p a r t   of  an  imaginary  e l l i p s o i d a l   form 

on  r o t a t i o n   of  the  i m p e l l e r   or  p r o p e l l e r .  



12.  A  f l u i d   i m p e l l e r   or  p r o p e l l e r   as  c la imed  in  claim  8 

wherein  the  b lade   or  b lades   is  or  are  a r r anged   to  sweep 

through  an  imag ina ry   c o - a x i a l   c y l i n d r i c a l   form  on  r o t a t i o n  

of  the  i m p e l l e r   or  p r o p e l l e r .  
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