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©  Nutating  action  appliance. 

The  disclosure  is  directed  to  a  nutating  action  appliance 
in  which  the  utilization  device  is  driven  directly  by  the  wobble 
plate  of  a  nutating  action  motor.  A  wobble  plate  (21)  is  con- 
tained  within  a  motor  housing  (10,  11)  and  is  driven  with  a 
nutating  action  by  a  controlled  flow  of  fluid.  An  output  shaft 
(28),  rigidly  secured  to  the  wobble  plate,  extends  out  through 
the  housing  and  is  moved  in  an  orbital  manner  as  the  wobble 
plate  is  driven  through  its  nutating  cycle.  An  ultimate  contact- 
type  utilization  device  (47)  is  driven  directly  by  the  output 
shaft  and  is  activated  with  a  highly  efficient  and  useful  motion, 
which  is  an  orbital  movement  without  rotation. 





Water  powered  motion  app l i ances   are  well  known 

in  p r i n c i p l e ,   and  the  p r i o r   art  con ta ins   numerous  exam- 

ples  of  such  d e v i c e s .   Typica l   p roposa l s   for  such  w a t e r -  

dr iven  devices   i nc lude   scrubbing   b rushes ,   for  example ,  

which  are  d r iven   in  a  r o t a r y   f ash ion   by  means  of  a  w a t e r -  

powered  motor.  Both  p o s i t i v e   d i sp lacemen t   and  t u r b i n e -  

type  motors  have  been  proposed,   and  i t   has  also  been  p r o -  

posed  to  d i s c h a r g e   some  or  a l l   of  the  exhaust   w a t e r  

through  the  u t i l i z a t i o n   device  to  a s s i s t   in  i t s   a c t i o n .  

N o t w i t h s t a n d i n g   the  numerous  p r i o r   art   p r o p o s a l s   for  w a t e r -  

dr iven  a p p l i a n c e s ,   none  of  them  has  p rov ided   a  s a t i s f a c t o r y  

bas i s   for  a  smal l ,   hand  held  h o u s e h o l d - t y p e   a p p l i a n c e .  

In  some  cases ,   the  small   water -powered   motors  are  s imp ly  

inadequa te   to  the  t ask .   In  o the r s ,   the  motors  are  undu ly  

compl ica ted   and  expens ive   for  the  purpose ,   or  of  undu ly  

large   size  or  we igh t .   -It  is  a c c o r d i n g l y   an  u n d e r l y i n g  

o b j e c t i v e   of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   a  novel  and 

i m p r o v e d   wa t e r -powered   a p p l i a n c e   o r   the  l i ke ,   which  i s  

-capable  of  h igh ly   economical   c o n s t r u c t i o n ,   is  small  and 

l i g h t w e i g h t ,   and  thus  i d e a l l y   s u i t e d   for  hand  held  u t i l i -  

z a t i o n ,   and  which  at  the  same  time  ope ra t e s   at  an  a c c e p -  

t a b l e   level   of  power  output   and  at  a c c e p t a b l e   e f f i c i e n c i e s .  

I n   accordance   with  one  of  the  s p e c i f i c   a s p e c t s  

of  the  i n v e n t i o n ,   a  f l u i d - d r i v e n   motion  app l i ance   is  p r o -  



vided,   which  u t i l i z e s   in  a  novel   and  unique  manner  a  

n u t a t i n g   motor  e lement ,   which  is  con t a ined   w i t h i n   t h e  

a p p l i a n c e   housing  and  is  d r iven   by  the  flow  of  f l u i d ,  

t y p i c a l l y   wate r ,   from  a  househo ld   source .   N u t a t i n g  

motors  are,   in  t h e m s e l v e s ,   we l l   known  in  the  a r t   and  a r e  

widely   used  for  such  purposes   as  water  meter   d r i v e s ,   f o r  

example.  R e p r e s e n t a t i v e ,   but  by  no  means  e x h a u s t i v e   o f  

the  p a t e n t e d  a r t   on  such  motors ,   are  the  f o l l o w i n g  

United  S t a t e s   p a t e n t s :   B a s s e t t ,  N o .   2 , 1 7 4 , 3 0 6 ,   P r o b s t ,  

No.  2 ,253 ,306 ,   B a s s e t t ,   No.  2 ,294 ,825 ,   T r e f f ,  e t  a l . ,  

N O .  2 , 9 2 1 , 4 6 8 .   Most  t y p i c a l l y ,   the  n u t a t i n g   a c t i o n  m o t o r s  

of  the  p r i o r   a r t   are  u t i l i z e d   i n  r e l a t i v e l y   low  powered  

dev i ce s ,   such  as  water   mete rs .   However,  the  Bell   U.S .  

Pa t en t   No.  686,686  is  an  example  of  such  a  motor  u t i l i z e d  

in  r e l a t i v e l y   heavy -du ty   s e r v i c e .  

 P u r s u a n t   to  h e r e t o f o r e   known  c o n s t r u c t i o n s ,  

m u t a t i n g   motor  devices   comprise  a  hous ing   having  a  w a t e r  

i n l e t  a n d   o u t l e t   f a c i l i t y   a n d .  c o n t a i n i n g   a  wobble  p l a t e  

o r  d i s c  m o n t e d   upon  a  sphe re .   The  sphere   is  mounted  

for  u n i v e r s a l   movement  r e l a t i v e   to  the  hous ing ,   w i t h i n  

c e r t a i n   angula r   l i m i t s ,   and  a  sha f t   or  rod  extends  f rom 

the  s p h e r e ,  a l o n g   an  a x i s   ex t end ing   through  the  c e n t e r  

of  t he  wobb le   p l a t e ,   at  r i g h t   angles  t h e r e t o .   The  wobble  

p l a t e   is  s l o t t e d   at  one  s ideband   s t r a d d l e s   a  s e p a r a t i n g  

p l a t e   which  d iv ides   the  hous ing  in  which  the  wobble  p l a t e  



is  con t a ined .   In  the  normal  o p e r a t i o n   of  the  n u t a t i n g  

dev ice ,   water   en t e r s   the  hous ing   on  one  side  of  t h e  

d i v i d i n g   p l a t e ,   t r a v e l s   in  a  c i r c u l a r   path  around  t h e  

hous ing ,   and  leaves  through  an  ex i t   port   on  the  oppo-  

s i t e   side  of  the  d i v i d i n g   p l a t e .   The  wobble  p l a t e   i s  

held  in  a  t i l t e d   p o s i t i o n   by  means  of  a  ro ta ry   o u t p u t  

member  engaging  the  s h a f t   of  the  wobble  p l a t e .   Thus ,  

when  water   is  admi t t ed   in to   the  housing  and  t r a v e l s  

around  i t   to  reach  the  d i s c h a r g e   por t ,   i t   pushes  a g a i -  

nst  the  t i l t e d   wobble  p l a t e .   Since  the  p l a t e   c a n n o t  

r o t a t e ,   i t   assumes  p r o g r e s s i v e l y   changing  t i l t   a n g l e s  

as  a  r e s u l t   of  con t inued   water   flow.  A  ro t a ry   o u t p u t  

is  ob ta ined   by  coup l ing   the  t i l t e d   output   shaf t   to  a  

r o t a t a b l e   s h a f t ,   th rough  a  s u i t a b l e   crank.  Thus,  a l -  

though  the  output   sha f t   of  the  wobble  p l a t e   does  n o t  

s e l f - r o t a t e ,   the  p r o g r e s s i v e   change  of  the  t i l t   a n g l e  

of  the  wobble   p l a t e   causes  the  output   shaf t   to  f o l l o w  

a n  o r b i t a l   movement ,  and   t h i s  i n  t u r n  i s   u t i l i z e d   i n  

. the  p r i o r   ar t   d ev i ce s   to  ob ta in   a  r o t a ry   output  f rom 

a  sha f t   j o u r n a l e d   on  a  f ixed   a x i s .  

Pursuant   to  the  p r e s e n t   i n v e n t i o n ,   u n i q u e  

a d v a n t a g e s   are  de r ived   by  u t i l i z i n g   a  n u t a t i n g   a c t i o n  

m o t o r ,   but  p r o v i d i n g   for   the  u t i l i z a t i o n   device  to  be  

d r i v i n g l y   connected   d i r e c t l y   to  the  output  shaf t   o f  

t h e - n u t a t i n g   p l a t e   or  d i sc ,   such  tha t   the  u t i l i z a t i o n  



device  i t s e l f   o p e r a t e s   with  a  n u t a t i n g ,   o r b i t a l   m o t i o n .  

By  d i r e c t l y   c o n n e c t i n g   the  u t i l i z a t i o n   device ,   s u c h  a s  

a  b r u s h ,  t o   the  ou tpu t   sha f t   i t   is  p o s s i b l e   not  only  t o  

e l i m i n a t e   p a r t s   from  the  mechanism,  and  the  manu fac -  

t u r i n g   and  assembly  cost   a t t e n d a n t   t h e r e t o ,   but  t h e  

o p e r a t i o n   of  the  device   is  improved  and  r e n d e r e d  m o r e  

r e l i a b l e   and  ma in tenance   f r e e .  

As  a  s p e c i f i c   f e a t u r e   of  the  i n v e n t i o n ,   a  

u t i l i z a t i o n   dev ice ,   such  as  a  b r u s h ,   sander ,   b u f f e r   o r  

the  l i k e ,   is  mounted  d i r e c t l y   upon  the  ou tpu t   s h a f t  

which  forms  a  f i xed   p a r t   of  the  n u t a t i n g   disc .   A c c o r -  

d ing ly ,   in  the  o p e r a t i o n   of  the  a p p l i a n c e ,   the  u t i l i -  

z a t i o n   device  is  p rov ided   with  an  o r b i t a l   motion,  w i t h  

a  c o n s t a n t l y   changing  t i l t   angle .   The  u t i l i z a t i o n  

device  does  no t ,   however,  r o t a t e   about  the  axis  of  i t s  

mounting  s h a f t .   This  p rov ides   a  h igh ly   d e s i r a b l e   fo rm 

-of-mot ion  which,  among  o t h e r   t h i n g s ,   r enders   t h e  a p p l i -  

ance   e a s i e r   to  hold   and  u s e .  

-  P u r s u a n t  t o  a n o t h e r  i m p o r t a n t  f e a t u r e   of  t h e  

p r e s e n t   i n v e n t i o n ,   the  u t i l i z a t i o n   device  ( t y p i c a l l y   a  

sander ,   b rush   or  s c rubb ing   device)   i s  s u p p o r t e d   in  a  

spaced  r e l a t i o n   to  the  motor  housing  by  a  t r a n s v e r s e l y  

y i e l d a b l e   suppor t   means.  In  a  p r e f e r r e d   form  of  t h e  

i n v e n t i o n ,  t h e   s u p p o r t   means  compr i ses   a  rubber   b o o t -  

l i k e  s t r u c t u r e   i n t e r c o n n e c t i n g   the  p l a t e   and  u t i l i z a t i o n  



device.   The  boot  is  s u f f i c i e n t l y   r i g i d   in  c o m p r e s s i o n  

to  p revent   c o l l a p s i n g   of  the  u t i l i z a t i o n   device  a g a i n s t  

the  motor  mount  p l a t e   under  normal  o p e r a t i n g   p r e s s u r e s ,  

but  at  the  same  time,  is  s u f f i c i e n t l y   r e s i l i e n t   in  t h e  

t r a n s v e r s e   d i r e c t i o n   to  permi t   movement  of  the  u t i l i -  

za t ion   device  in  i t s   p lane .   Of  course ,   o ther   s u p p o r t  

means  may  be  used,  for  example  rubber   or  coi l   s p r i n g  

s tand  of fs .   The  output   shaf t   extends   from  the  motor  

housing  w i th in   the  conf ines   of  the  boot  and  is  d i r e c t l y  

l inked  to  the  u t i l i z a t i o n   device   by  a  u n i v e r s a l   j o i n t  

means.  The  r e s u l t i n g   n u t a t i n g   motion  of  the  wobble 

p l a t e   causes  the  output   sha f t   to  move  in  an  o r b i t a l  

manner  which  is  t r a n s f e r r e d   to  the  u t i l i z a t i o n   d e v i c e  

by  the  u n i v e r s a l   j o i n t   means.  To  advantage ,   the  t r a n s -  

v e r s e l y   y i e l d a b l e   support   means  w i l l   f lex   to  allow  t h e  

u t i l i z a t i o n   -device  to  be  moved  through  an  o r b i t a l   m o t i o n  

In  i t s   most  s i m p l i f i e d   form,  the  n u t a t i n g  

. a c t i o n   app l i ance   of  t h e  p r e s e n t   i n v e n t i o n   may  be  con-  

W s t r u c t e d  w i t h  b u t   a  s i n g l e   moving  p a r t ,   tha t   being  t h e  

n u t a t i n g   disc  i t s e l f   upon  which  the  u t i l i z a t i o n   d e v i c e  

is  d i r e c t l y   mounted .  

In  some  forms  of  the  i n v e n t i o n ,   p r o v i s i o n  

may  be  made  for  d i v e r t i n g   a  p o r t i o n   of  the  water ,   o r  

-  other   motive  f l u i d  a n d   d i s c h a r g i n g  i t  t h r o u g h   the  u t i -  

l i z a t i o n   device,   e i t h e r   in  a  con t inuous   or  a  p u l s a t i n g  



manner,  to  enhance  the  o p e r a t i o n   of  the  u t i l i z a t i o n  

device .   Thus,  where  the  u t i l i z a t i o n   device   is  a  

c l e a n i n g  b r u s h ,   for  example,  i t   may be  a d v a n t a g e o u s  

to  d i s c h a r g e   some  or  a l l   of  the  water  t h r o u g h  t h e   b r u s h  

to  a s s i s t   in  i t s   c l e a n i n g   ac t ion .   In  g e n e r a l ,   o f  

course ,   the  idea   of  d i s c h a r g i n g   water  through  a  b r u s h  

is  we l l   known.  Many  examples  t h e r e o f   e x i s t  i n   t h e  

p r i o r   a r t .   P u r s u a n t   to  the  p r e s e n t   i n v e n t i o n ,   howeve r ,  

unique  and  s i m p l i f i e d   ar rangements   are  p rov ided   f o r  

e f f e c t i n g   d i s c h a r g e   of  the  water .   These  i n c l u d e   f o r -  

ming  of  the  n u t a t i n g   member  with  a  h o l l o w  o u t p u t   s h a f t  

e x t e n d i n g   th rough   the  c e n t r a l   sphere .   The  o p e n  e n d  

of  the  hol low  s h a f t   is  p laced   in  c o m m u n i c a t i o n  w i t h  

the  one  s ide  of  the  water   l i ne   to  p rov ide   the  d e s i r e d  

f l ow .   In  some  m o d i f i c a t i o n s   o f  t h e   i n v e n t i o n ,   t h e  

h o l l o w  o u t p u t   s h a f t   may  be  p laced  in  c o m m u n i c a t i o n  

w i t h  a  p l e n u m   chamber ,   such  t h a t   the  flow  of  wate r   i s  

- c o n s t a n t .   In  o t h e r   forms,  the  water   may  communica te  

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

i t s   r o t a t i n g   cyc l e ,   p roduc ing   a  p u l s a t i n g  o u t p u t   a t  

the  d i s c h a r g e   p o r t .  

In  a c c o r d a n c e  w i t h  a n o t h e r  o f  t h e   b a s i c  o b -  

j e c t i v e s   of  the  i n v e n t i o n ,   a  n u t a t i n g   a c t i o n   a p p l i a n c e  

i s  p r o v i d e d  w h i c h   i s   a d a p t a b l e   t o .   low  -cost, ,   h i g h - v o l u m e  

m a n u f a c t u r e ,   so  as  to  be  s u i t a b l e   for  m e r c h a n d i s i n g  



as  a  high  sa les   volume  home  a p p l i a n c e .   In  a d d i t i o n ,  

the  device  is  c o n s t r u c t e d   so  as  to  be  both  l i g h t w e i g h t  

and  durab le .   To  th i s   end,  the  device  most  advan-  

t ageous ly   is  c o n s t r u c t e d   l a r g e l y   of  p r e c i s i o n   molded 

p l a s t i c   p a r t s ,   which  may  be  u t i l i z e d   s u b s t a n t i a l l y   i n  

the  as-molded  c o n d i t i o n ,   w i thou t   r e q u i r i n g   cos t ly   ma- 

chin ing  or  o ther   f i n i s h i n g   o p e r a t i o n s .  

For  a  more  complete  u n d e r s t a n d i n g   of  t h e  

above  and  o ther   f e a t u r e s   and  advantages   of  the  i n v e n -  

t ion ,   r e f e r e n c e   should  be  made  to  the  fo l lowing   d e t a i l e d  

d e s c r i p t i o n   of  p r e f e r r e d   embodiments  and  to  the  accom- 

panying  d r a w i n g s .  

Fig.  1  is  a  p e r s p e c t i v e   view  of  a  w a t e r -  

powered  n u t a t i n g   home  a p p l i a n c e   device  i n c o r p o r a t i n g  

the  f e a t u r e s   of  the  i n v e n t i o n .  

.  Fig.  2  i s  a n   e n l a r g e d ,   f ragmentary   s i d e  

e l e v a t i o n a l   view  of  the  n u t a t i n g   powerhead  of  the  a p p l i -  

a n c e   of  Fig.  1. 

F i g .  3   is  a  t o p  p l a n   view  of  the  powerhead 

of  Fig.  2. 

Fig.  4  is  a  c r o s s - s e c t i o n a l   view  as  t a k e n  

g e n e r a l l y   on  l ine   4-4  of  Fig.  3.  

Figs.  5-7  are  c r o s s - s e c t i o n a l   views,  s i m i l a r  

- t o   Fig.  4,  -showing  va r ious   m o d i f i c a t i o n s   of  the  power-  

head  of  Fig.  2. 



Fig.  8  is  a  p e r s p e c t i v e   view  of  an  o r b i t a l  

wet  sander   b u i l t   in  accordance   with  the  p r e s e n t   i n v e n -  

t i o n .  

Fig.  9  is  a  s ide ,   c r o s s - s e c t i o n a l   view  o f  

the  wet  sander   of  Fig.  8. 

R e f e r r i n g   now  to  the  drawings,   and  i n i t i a l l y  

to  Figs .   1-4  t h e r e o f ,   the  r e f e r e n c e   numerals   10,  11 

d e s i g n a t e   upper  and  lower  s e c t i o n s   of  a  motor  h o u s i n g .  

The  hous ing   s e c t i o n s   a d v a n t a g e o u s l y   a r e  o f   a  m o l d e d ,  

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

bonded  along  a  c e n t r a l   p a r t i n g   l ine   12  to  form  a n  

enc losed   chamber  13.  The  chamber  13  i s ,  i n  g e n e r a l ,  

a  body  of  r e v o l u t i o n ,   having  the  side  wal l s   14  of  a r -  

cuate   c o n f i g u r a t i o n ,   whose  c en t e r   of  c u r v a t u r e   is  a t  

a  c e n t r a l   po in t   15  along  the  axis  of  r e v o l u t i o n .   The 

upper  and  lower  wal ls   16,  17  of  the  chamber  a re   o f  

c o n i c a l   c o n f i g u r a t i o n ,   so  a r r anged   tha t   o p p o s e d  u p p e r  

and  lower  chamber  wal l s   16,  17  def ine   an  i n c l u d e d  

a n g l e  o f ,  f o r  e x a m p l e ,   4 0 - d e g r e e s ,  s y m m e t r i c a l l y   a b o u t  

a  p l a n e   th rough  the  c en t e r   po in t   15  p e r p e n d i c u l a r   t o  

the  axis   of  r e v o l u t i o n .  

I n   the  cen te r   area  of  the  motor  h o u s i n g ,  

each  of  the  hous ing   p a r t s   is  formed  w i t h  a   s p h e r i c a l l y  

: c o n t o u r e d   b e a r i n g   seat   18,  1 9 - a r r a n g e d   to  sea t   a n d  

mount  for  g e n e r a l l y   u n i v e r s a l   movement  a  s p h e r i c a l  



bea r ing   20.  The  b e a r i n g   20  may  l ikewise   be  of  molded ,  

p l a s t i c   c o n s t r u c t i o n .   D e s i r a b l y ,   both  of  the  h o u s i n g  

p a r t s   10,  11  and  the  s p h e r i c a l  b e a r i n g   20  are  p r e c i -  

sion  p l a s t i c   moldings  such  t ha t ,   when  the  bea r i ng   i s  

suppor ted   in  the  sea t s   18,  19  and  the  housing  p a r t s  

are  secured  in  t h e i r   assembled  p o s i t i o n s ,   the  s p h e r i -  

cal  bea r ing   20  is  movable  f r e e ly   in  i t s   sea t .   At  t h e  

same  time,  a  s u f f i c i e n t l y   close  f i t   is  p rovided   b e -  

tween  the  s p h e r i c a l   b e a r i n g   and  i t s   seats   18,  19  as  

to  reduce  to  a  p r a c t i c a l   minimum  leakage  of  d r i v i n g  

f l u i d   ( t y p i c a l l y   water )   around  the  bea r ing .   Minor  

leakage  is  to  be  expec ted   and  t o l e r a t e d ,   and  s e r v e s  

to  some  ex ten t   as  a  b e a r i n g   l u b r i c a n t .  

In  accordance   with  known  c o n s t r u c t i o n   o f  

n u t a t i n g   motors,   the  s p h e r i c a l   bea r ing   20  has  mounted 

thereon   an  annular   disc  or  p l a t e   21,  which  is  a l i g n e d  

on  a  h e m i s p h e r i c a l   p lane ,   pass ing   through  the  c e n t e r  

p o i n t   1 5 .  A l t h o u g h   i t   i s  n o t n e c e s s a r y   to  the  f u n c -  

t i o n i n g   of  t h e  d e v i c e ,   t h e  a n n u l a r   disc  21  most  advan-  

t a g e o u s l y   is  of  p l a s t i c ,   molded  to  be  i n t e g r a l   w i t h  

the  s p h e r i c a l   bea r ing   20.  The  disc  21  and  bea r ing   20,  

t o g e t h e r ,   form  the  w o b b l e - p l a t e   or  disc  or  the  n u t a -  

t i n g - m o t o r .   As  r e f l e c t e d   in  Fig.  4,  the  c o n f i g u r a t i o n  

o f   t h e  c o n i c a l   housing  wal ls   16,  17  is  such,  in  r e l a -  

- t i o n   to  the  t h i c k n e s s   of  the  annular   disc  21,  t h a t  



when  t h e  d i s c   is  t i l t e d   to  the  maximum  extent   p e r -  

m i t t e d   by  the  hous ing   wa l l s   16,  17,  the  upper  s u r f a c e  

of  the  d isc   is  in  t a n g e n t i a l   c o n t a c t   with  the  u p p e r  

hous ing  wall   16  along  a  r a d i u s ,   whi le   the  l o w e r  s u r -  

face  of  the  d i s c  i s   in  t a n g e n t i a l   con tac t   along  a  

r ad ius   with  the  lower  hous ing   wal l   17.  

As  r e f l e c t e d   in  F i g .  3 ,   the  disc  21  is  p r o -  

vided  at  one  s ide  wi th   an  angu l a r   s l o t   22,  d e f i n e d  

by  edges  23,  24  of  the  annu l a r   d isc   21.  The  s l o t   22 

s t r a d d l e s   a  v e r t i c a l   d i v i d i n g   p l a t e  2 5 ,   which  e x t e n d s  

from  the  top  to  the  b o t t o m  o f  t h e   housing  chamber  13,  

comple te ly   d i v i d i n g   t he  chamber   at  one  s ide  of  t h e  

hous ing .   The  s i ze   and  c o n f i g u r a t i o n   of  the  s lo t   22 

is  such  as  to  permi t   the  f u l l   range  of  t i l t i n g   of  t h e  

wobble  p l a t e   20,  21  whi le   of  course   p r e v e n t i n g   r o t a -  

t ion   t h e r e o f ,   in  accordance   with  known  n u t a t i n g   m o t o r  

a c t i o n .   In: some  c a s e s ,   a n g u l a r   o r i e n t a t i o n   of  t h e  

wobble  p l a t e   may  be  c l o s e l y   con f ined   by  means  o f   a  

p i n  2 6   c a r r i e d   b y  t h e  d i s c  2 1  d i r e e t l y   oppos i te   t h e  

s l o t   22.  T h e   p in  26   p r o j e c t s   s l i g h t l y   beyond  the  edge  

o f  t h e   disc   and  is  r e c e i v e d   w i t h i n   a  v e r t i c a l   g r o o v e  

- 27  formed  in  the  hous ing   p a r t s   10,  11.  A l t e r n a t i v e l y  

and  p r e f e r r a b l y   in  some  i n s t a n c e s ,   the  disc  s lo t   22 

may  be  so  c o n f i g u r e d   as  to  c o o p e r a t e  w i t h   the  d i v i d i n g  

. p l a t e   25  to  accommodate  the  f u l l   range  o f  n u t a t i n g  



ac t ion   of  the  wobble  p l a t e   20,  21,  while  p r e v e n t i n g  

r o t a t i o n   t h e r e o f .   In  the  l a t t e r   case,  the  pin  26  and 

groove  27  need  not  be  employed.  An  output  rod  28  i s  

mounted  by  the  wobble  p l a t e   20,  21,  and,  at  l e a s t   i n  

the  embodiment  of  Figs.   1-4,  may  be  molded  i n t e g r a l l y  

t h e r e w i t h   if  d e s i r e d .   As  r e f l e c t e d   in  Fig.  4,  t h e  

output   rod  28  extends  e n t i r e l y   through  the  s p h e r i c a l  

bear ing   20,  and  the  upper  end  29  t h e r e o f   p r o j e c t s   i n -  

to  an  a n g u l a r l y   d isposed  annula r   groove  30  formed  i n  

a  cap  31  c o n s t i t u t i n g   par t   of  the  upper  housing  mem- 

ber  10.  The  annular   groove  30  surrounds   a  c o n i c a l l y  

shaped  cen te r   guide  32  which  acts  aga in s t   the  u p p e r  

end  29  of  the  output   rod  to  ma in t a in   the  rod  t i l t e d  

away  from  the  axis  of  r e v o l u t i o n   of  the  housing  ( v e r t -  

cal  in  Figure  4)  in  any  p o s i t i o n   of  the  wobble  p l a t e .  

In  the  i l l u s t r a t e d   a r rangement ,   the  upper  end  of  t h e  

o u t p u t   rod  is  also  l oose ly   conf ined   by  the  outer   w a l l  

of  the  groove  30.  However,  such  ou te r   c o n f i n e m e n t  

i s  n o t   r e q u i r e d ,   a s  t h e  t i l t   a n g l e  o f   .the  wobble  

. p l a t e   i s  l i m i t e d   by  the  t a n g e n t i a l   con tac t   be tween  

the  annula r   disc  21  and  the  upper  and  lower  s u r f a c e s  

16,  17  of  the  housing.   The  lower  end  33  of  the  o u t -  

put  rod  28  p r o j e c t s   out  through  a  con ica l   opening  34 

i n  t h e   lower  housing  11.  The  c o n i c a l   o u t e r  w a l l   35 

of  the  opening  34  su r rounds   t h e - o r b i t   of  the  o u t p u t  



rod  28 .  

In  the  i l l u s t r a t e d   form  o f  t h e   i n v e n t i o n ,  

the  motor  hous ing   10,  11  has  a n  o p e n i n g   on  the  same 

side  as  the  v e r t i c a l   d iv ide r   p l a t e   25,  which  commu- 

n ica tes .   w i t h  a   d iv ided   flow  duct  36.  To  a d v a n t a g e ,  

the  flow  duct  36,  at  l e a s t   for  a  sho r t   d i s t a n c e ,   i s  

formed  of  a  r i g i d   p l a s t i c   m a t e r i a l   and  is  of  a  s i z e  

.to  be  e a s i l y   g r ipped   by  the  hand,  e n a b l i n g   i t   t o  

serve  as  a  manual  grip  for  t h e  a p p l i a n c e .   The  d u c t  

36  has  a  c e n t r a l ,   v e r t i c a l   d i v i d e r   37,  forming  p a r a -  

l l e l   i n l e t   and  o u t l e t   passages   38,  39  for  the  m o t i v e  

f l u i d .  

As  r e f l e c t e d  i n   Fig.  1,  the  h a n d l e - f o r m i n g  

duct  36  is  connec ted   to  a  dual  f l e x i b l e   hose  40,  wh ich  

is  of  a  conven i en t   length   and  leads  to  f l u i d   i n l e t  

and  d i s c h a r g e   f a c i l i t i e s .   In  a  t y p i c a l   c o n t e m p l a t e d  

system,  a  d i v e r t e r   a t t achment   41  is  p rov ided ,   which  

can  be  removably  secured   by  a  f i t t i n g   42  to  a  con-  

v e n t i o n a l   h o u s e h o l d  w a t e r   o u t l e t   f a u c e t   43.  The  d i -  

v e r t e r   valve  41,  may  be  of  c o n v e n t i o n a l   c o n s t r u c t i o n ,  

such  as  commonly  are  used  in  connec t i on   with  p o r t a b l e  

d i shwashe r s ,   p o r t a b l e   washing  machines  and  the  l i k e .  

T y p i c a l l y ,   such  a t t a chmen t s   inc lude   a  q u i c k   r e l e a s e  

coupl ing   42  which  enab les   them  to  be  qu ick ly   a t t a c h e d  

to  and  removed  from  the  o u t l e t   f auce t   43.  I n t e r n a l l y ,  



the  d i v e r t e r   inc ludes   means  for  d i r e c t i n g   the  w a t e r  

under  p r e s s u r e   through  one  of  the  l ines   44  and  f o r  

r e t u r n   of  the  exhaust   water   through  the  other   l i n e  

45.  The  exhaust   water  is  d i s c h a r g e d   into  the  s i n k  

from  an  o u t l e t   46  p rov ided   in  the  d i v e r t e r .  

In  the  i l l u s t r a t e d   device ,   water  under  p r e s -  

sure  en te r s   the  housing  through  the  duct  passage  38, 

and  flows  into  one  side  of  the  hous ing .   The  d i v i d e r  

p l a t e   25  of  the  motor  hous ing   is  t i g h t l y   jo ined   w i t h  

the  duct  d iv ide r   37  such  tha t   the  water   must  f l ow  

c o u n t e r - c l o c k w i s e   (as  viewed  in  Fig.  3)  through  t h e  

annu la r   passage  formed  by  the  motor  housing  10,  11. 

In  f lowing  around  the  hous ing ,   the  water   p r o g r e s s i v e l y  

d i s p l a c e s   the  disc  21.  For  example,  in  the  c o n f i g u r -  

a t i on   i l l u s t r a t e d   in  Fig.  4,  the  i n f lowing   water  w i l l  

t e n d   t o  c o n t a c t   i n i t i a l l y   the  b o t t o m  o f   the  disc  and  

w i l l   d i s p l a c e   the  disc  p r o g r e s s i v e l y   upward  as  i t   ad -  

rvances  in  a - c o u n t e r - c l o c k w i s e   d i r e c t i o n  t h r o u g h   t h e  

-chamber  13.-  An  i n d i v i d u a l   un i t   of  w a t e r  t r a v e l s   e n -  

t i r e l y   around  through  the  motor  housing  chamber  13 

-  and  ex i t s   through  the  passage   39  in  the  h a n d l e - f o r m i n g  

duct  36.  IN  acco rdance   with  known  ac t ion   of  n u t a t i n g  

motors ,   the  cont inuous   in f low  of  water  through  t h e  

p a s s a g e   36  and  the  out f low  t h e r e o f   through  the  p a s s a g e  

39  w i l l - r e s u l t   in  a  c o n t i n u o u s ,   p r o g r e s s i v e   r o t a r y  



t i l t i n g   a c t i o n   of  the  disc  21.  This  in  turn  c a u s e s  

the  ends  of  the  ou tpu t   rod  28  to  f o l l o w  a n   o r b i t a l  

path  w i t h o u t ,   of  course ,   any  r o t a r y   motion  o c c u r r i n g .  

Thus,  a  s p e c i f i c   po in t   at  or  near   the  end  of   the  o u t -  

put  rod  28  would  s c r i b e   a  c i r c l e ,   a l though  the  r o d  

i t s e l f   does  not  r o t a t e .   Because  of  the  con ica l   c e n -  

te r   guide  32  p rov ided   in  the  upcap  31  of  the  u p p e r  

motor  hous ing ,   the  o u t p u t  r o d   28  is  r e t a i n e d   at  a l l  

times  at  a  p r e d e t e r m i n e d   angle  with  r e s p e c t   t o  t h e  

axis  of  r e v o l u t i o n   of  the  housing  as  the  disc  21  p r o -  

g resses   c o n t i n u o u s l y   through  i t s   cycle  of  w o b b l i n g  

movement. 

Pu r suan t   to  a  major  o b j e c t i v e   o f  t h e  i n v e n -  

t ion ,   d i r e c t   u t i l i z a t i o n   of  the  o r b i t a l   movement  o f  

the  ou tput   rod  28  is  ach ieved   by  d i r e c t l y   moun t ing  

thereon  a  u t i l i z a t i o n   device  47,  such  as  a  b r u s h ,  

sanding  or  b u f f i n g   pad,  massage  head,  or  the  l i k e .  

Unique  a d v a n t a g e s  a r e   de r ived   by  mounting  t h e  u t i l i -  

z a t i o n   dev ice   d i r e c t l y  u p o n  t h e   o u t p u t - r o d   28  b e c a u s e  

t h e  u t i l i z a t i o n   dev ice   i s  c a u s e d  t o  m o v e   through  a  

c o n s t a n t l y   t i l t i n g   and  changing  o r b i t a l   movement,  b u t  

wi thou t   r o t a t i o n .   A  un ique ly   e f f e c t i v e   a c t i on   i s  

thereby   a c h i e v e d .  

As  is  e v i d e n t   in  the  d r a w n g s ,  t h e   a n g l e  

o f   c o n t a c t  b e t w e e n  t h e  u t i l i z a t i o n   device  47 and  a  



workpiece   (not  shown)  c o n s t a n t l y   changes  as  the  m o t o r  

proceeds   through  each  cycle  of  movement.  Assuming  t h a t  

the  a p p l i a n c e   and  workpiece   were  to  be  held  m o m e n t a r i l y  

s t a t i o n a r y ,   the  o v e r a l l   change  in  angle  between  t h e  

u t i l i z a t i o n   device  and  the  workpiece ,   from  one  e x t r e m e  

p o s i t i o n   to  the  o the r ,   would  be  approx ima te ly   the  same 

as  the  i nc luded   angle  w i th in   the  motor  hous ing ,   or  i n  

the  i l l u s t r a t e d   i n s t a n c e   app rox ima te ly   40  d e g r e e s .  

A c c o r d i n g l y ,   the  u t i l i z a t i o n   device  a d v a n t a g e o u s l y   i s  

p rov ided   with  a  r e l a t i v e l y   a r cua te   outer   s u r f a c e   c o n -  

f i g u r a t i o n   48  in  order   to  compensate  for  the  change  

in  angula r   o r i e n t a t i o n   th roughout   the  working  c y c l e .  

By  mounting  the  u t i l i z a t i o n   device  d i r e c t l y  

upon  the  output   rod  28,  not  only  is  a  unique  and  h i g h l y  

e f f e c t i v e   output   a c t i o n   de r ived ,   but  in  a d d i t i o n   t h e  

n u t a t i n g   a c t i o n - a p p l i a n c e   is  r ende red   ex t remely   s i m p l e  

and  f o o l p r o o f ,   and  h igh ly   economical   to  m a n u f a c t u r e .  

W i t h  k n o w n   n u t a t i n g   d e v i c e s ,  u s e f u l   output   is  d e r i v e d  

b y   p r o v i d i n g   an  a d d i t i o n a l   mechanism  to  c o n v e r t   t h e  

o r b i t a l   n u t a t i n g   a c t i o n   i n t o  a   pure ly   r o t a r y   m o t i o n ,  

wi th   a t t e n d a n t   a d d i t i o n a l   expense  and  c o m p l i c a t i o n   a n d ,  

fo r   the  con templa t ed   use,  a  less   d e s i r a b l e   r e s u l t ,  

In  the  s p e c i f i c   embodiment  of  the  i n v e n t i o n  

c l l u s t r a t e d   in  Figs ,   1-4,  t h e  o v e r a l l   u s e f u l n e s s   o f  

the  device  for   some  purposes   may  be  enhaneed  by  p r o -  



v id ing   an  opening  in  the  upper  motor  housing  10,  c o r r e s -  

ponding  to  the  c o n i c a l   opening  34  in  the  lower  m o t o r  

hous ing .   When  such  an  opening  is  p rov ided ,   the  u p p e r  

end  29  of  the  o u t p u t   rod  28  may  be  ex tended   u p w a r d l y  

to  mount  a  second  c o n t a c t - t y p e   u t i l i z a t i o n   device  49.  

By  way  of  example  only,   the  opposed  u t i l i z a t i o n   d e v i c e s  

48,  49  might  be  c o n s t i t u t e d   by  r e l a t i v e l y   s o f t e r   a n d  

s t i f f e r   b rushes   r e s p e c t i v e l y ,   one  or  the  o the r   of  t h e  

u t i l i z a t i o n   dev i ce s   may  be  brought   i n to   use  by  m e r e l y  

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

i f   the  upper  end  of  the  hous ing   is  open  to  accommodate 

a  second  u t i l i z a t i o n   dev ice ,   means  o the r   than  the  c o n i -  

ca l   c e n t e r   guide  32  are  u t i l i z e d   to  m a i n t a i n   the  o u t p u t  

rod  28  in  the  d e s i r e d   angu la r   o r i e n t a t i o n .   For  t h i s  

purpose   i t   is  p o s s i b l e   to  u t i l i z e   means  such  as  a  

r o t a r y   b e a r i n g   i n s e r t   50,  to  be  d e s c r i b e d   in   c o n n e c t i o n  

w i th   the  embodiments  of  F igs .   6  and  7 .  

In  many  of  the  u s e f u l   a p p l i c a t i o n s   of  t h e  

m o t a t i n g  a c t i o n  a p p l i a n c e  o f   t h e  i n v e n t i o n ,   i t   is  a d -  

wantageous  to  e f f e c t   a  d i s c h a r g e   flow  of  wa te r   t h r o u g h  

t h e   u t i l i z a t i o n   dev ice   i t s e l f .   Thus,  where  the  u t i -  

l i z a t i o n   dev i ce   is   a  s c r u b b i n g   b rush ,   for   e x a m p l e ,  

f o r   s c rubb ing   d i s h e s   or  for   use  in  b a t h i n g   or  the  l i k e ,  

a  c o n s t a n t  o r  p e r i o d i c  f l o w   of  wate r   through  the  h e a d  

o f   the  s c r u b b i n g   b rush   may  be  d e s i r e d .   To  t h i s   e n d ,  



the  m o d i f i c a t i o n s   of  the  i n v e n t i o n   shown  in  Figs.   5 -  

7,  i n c o r p o r a t e   unique  and  s i m p l i f i e d   a r rangements   f o r  

e f f e c t i n g   e i t h e r   con t inuous   or  p u l s a t i n g   d i s cha rge   o f  

water   through  the  u t i l i z a t i o n   device.   In  the  m o d i f i -  

c a t i o n   of  Fig.  5,  the  output   element  51  is  in  the  form 

of  a  hollow  tube,  which  extends  through  the  s p h e r i c a l  

b e a r i n g   20  and  has  p o r t i o n s   p r o j e c t i n g   from  o p p o s i t e  

ends  t h e r e o f .   At  the  lower  end  of  the  tube  51  t h e r e  

is  mounted  a  con tac t   u t i l i z a t i o n   device  52,  which  may 

be  in  a  form  of  a  s c rubb ing   brush  compris ing  a  p l u r -  

a l i t y   of  b r i s t l e s   53  and  a  c i r c u l a r   mounting  head  54 

in  which  the  b r i s t l e s   are  anchored.   The  m o u n t i n g  

head  54  t y p i c a l l y   is  secured   in  a  f ixed  r e l a t i o n   t o  

the  lower  end  of  the  t u b u l a r   output   element  51,  and 

has  a  p l u r a l i t y   of  passages   55  communicating  with  t h e  

- open  end .of   t h e  t u b u l a r   element  51-and  ex t end ing   i n t o  

the  area  of  the  b r i s t l e s   53.  

O p p o s i t e   the  upper  end  of  the  t u b u l a r   o p e r -  

:  a t i n g  m e m b e r   51  t h e  h σ u s i n g   cap  31  is  p rov ided   w i t h  

an  annula r   p lenum-forming   recess   56  formed  by  s l i g h t l y  

e n l a r g i n g   or  deepening  the  angular   annular   recess   30 

in  which  the  output   element  51  is  g u i d e d .  

In  the  form  of  the  i n v e n t i o n   i l l u s t r a t e d  

i n   Fig.  5,  a  d i v e r t e r   tube  57,  comprised  of  a  s h o r t  

s e c t i o n   of  tub ing ,   connects   at  one  end  58  with  t h e  



passage  forming  duc t  36   and  at  i t s   o the r   end  with  t h e  

a n n u l a r  p l e n u m   56.  Depending  on  the   p a r t i c u l a r   d e s i g n  

r e q u i r e m e n t s   or  p r e f e r e n c e s ,   the  ups t ream  end  58  o f  

the  d i v e r t e r   tube  57  may  be  connected   in to   e i t h e r   t h e  

exhaust   or  the  i n l e t   s ide  of  the   d iv ided   duct  36.  

Somewhat  h ighe r   p r e s s u r e s   may be  achieved  at  the  e x -  

pense  of  some  loss  in  e f f i c i e n c y ,   by  connec t ing   t h e  

d i v e r t e r   tube  57  in to   the  i n l e t   s ide   of  the  d u c t .  

Where  lower  p r e s s u r e s   are  s a t i s f a c t o r y ,   the  d i v e r t e r  

tube  57  may  communicate  with  the  exhaus t   s ide  of  t h e  

duct.  In  the  l a t t e r   case,   i t   may  be  n e c e s s a r y   in  some 

i n s t a n c e s   to  p rov ide   for   at  l e a s t   some  degree  of  r e -  

s t r i c t i o n   in  the  exhaus t   l i n e ,   to  a s su re   adequate   o p e r -  

a t ing   p r e s s u r e   in  the  d i v e r t e r   t u b e  5 7 .  

In  the  a r rangement   of  Fig.  5,  water   e n t e r i n g  

the  d i v e r t e r   t u b e  5 7   flows  in to   t h e  a n n u l a r   plenum  56 

and  f i l l s   the  e n t i r e   annula r   groove  30.  In  any  r o t a r y  

p o s i t i o n   of  the  ou tpu t   element  51,  the  upper  end  t h e r e o f  

i s  i n  o p e n   communicat ion  w i t h   t he  p l enum  area  56,  so  

t h a t   t he re   is  a  con t inuous   flow  of  water   in to   the  u p p e r  

e n d   of  the  output   e lement   51,  r e g a r d l e s s   o f  t h e   p o s i -  

t ion   t h e r e o f .   Thus,  at  a l l   t i m e s  d u r i n g   normal  o p e r -  

a t ion   of  the  dev ice ,   t he re   w i l l   be  a  con t inuous   f l o w  

o f -wa te r   out  th rough   the  u t i l i z a t i o n   head  52.  Where 

the  device  is  a  s c r u b b i n g   brush  for  w a s h i n g  d i s h e s   o r  



the  l ike ,   the  con t inuous   flow  of  water  through  t h e  

brush  g r e a t l y   enhances  the  c l ean ing   ac t ion ,   as  w i l l  

be  r e a d i l y   u n d e r s t o o d .  

In  the  m o d i f i c a t i o n   of  Fig.  6,  the  u p p e r  

end  cap  31  of  the  upper  motor  housing  member  10  is  p r o -  

vided  with  a  c y l i n d r i c a l   r ecess   60  which  r o t a t a b l y  

suppor t s   a  bea r i ng   i n s e r t   50.  The  bear ing   i n s e r t   50 

is  formed  with  a  s p h e r i c a l   seat   61  engaging  and  s u p -  

p o r t i n g   the  s p h e r i c a l   b ea r i ng   20.  An  angular   p a s s a g e  

62,  formed  in  the  b e a r i n g   i n s e r t ,   r e c e i v e s   the  p r o -  

j e c t i n g   upper  end  of  the  t u b u l a r   o p e r a t i n g   element  51.  

Accord ing ly ,   in  the  course  of  a  normal  cycle  of  nu -  

t a t i n g   motion,  the  bea r i ng   i n s e r t   50  r o t a t e s   w i t h i n  

the  recess   60  in  the  upper  motor  hous ing ,   s e rv ing   t o  

ma in ta in   the  t u b u l a r   output   element  51  at  a l l   t i m e s  

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

axis  of  r e v o l u t i o n .  

-  D i r e c t l y   above  the  upper-end  of  the  b e a r i n g  

i n s e r t   50  is  an  open  plenum  chamber  63,  which  communi- 

cates   with  the  downstream  or  d i scharge   end  of  the  d i -  

v e r t e r   tube  57.  Water  e n t e r i n g   the  d i v e r t e r   tube  57,  

from  e i t h e r   the  i n l e t   or  exhaust   side  of  the  d i v i d e d  

d u c t   36  as  above  d e s c r i b e d ,   comple te ly   f i l l s   the  plenum 

chamber   63.-  As  r e f l e c t e d   in  Fig.  6,  t h e  d i a m e t e r   o f  

the  chamber  63  is  such  as  to  provide  cont inuous   commu- 



n i c a t i o n   with  the  upper  end  of  the  passage   6 2 - o f  t h e  

b e a r i n g   i n s e r t ,   and  hence  wi th   the  i n t e r i o r   of  t h e  

t u b u l a r   o p e r a t i n g   element  51.  Thus,  in  any  r o t a r y  

p o s i t i o n   of  the  output   e lement   51,  there   is  c o n s t a n t  

flow  communication  with  w a t e r  b e i n g   s u p p l i e d  t o   t h e  

d i v e r t e r   tube  57.  In  the  embodiment  of   Fig.  6,  t h e r e -  

f o r e ,   as  in  the  embodiment  of  F i g .  5 ,   t he re   is  a  c o n -  

s t a n t   flow  of  w a t e r  t h r o u g h   the  u t i l i z a t i o n   device  52 

dur ing   normal  o p e r a t i o n .  

In  a  s t i l l   f u r t h e r   m o d i f i c a t i o n   of  the  a p -  

p l i a n c e   of  the  i n v e n t i o n ,   shown  in  Fig.  7,  p r o v i s i o n  

is  made  for  a  p e r i o d i c ,   p u l s a t i n g   d i s c h a r g e   of  w a t e r  

th rough   the  u t i l i z a t i o n   device   52.  In  the  m o d i f i -  

c a t i o n   of  Fig.  7,  a  c y l i n d r i c a l   b e a r i n g   i n s e r t   50  i s  

r o t a t a b l y   r e ce ived   in  a  c y l i n d r i c a l  r e c e s s   60  in  t h e  

hous ing   cap  31.  However,  u n l i k e   the  embodiment  o f  

F i g .   6,  the  F i g u r e  7  d e v i c e   d o e s . n o t   i n c o r p o r a t e   a  

l a r g e   plenum  chamber  above  the  b e a r i n g   i n s e r t   50.  

R a t h e r ,   t h e  d i v e r t e r   tube  5 7  d i s c h a r g e s  i n t o   a  s m a l l  

chamber  70,  which  may  be  i n  a  f o r m   of  a  small   d i a m e t e r  

r e c e s s ,   or  may  be  s l i g h t l y   a r c u a t e l y   e l o n g a t e d ,   d e -  

pending  upon  the  p a r t i c u l a r   r e q u i r e m e n t s   o f  t h e   e n d  

use.  In  any  case,   i t  i s   i n t e n d e d   tha t   the  r ecess   b e  

i n  c o m m u n i c a t i o n   with  the  upper  end  of  t h e  b e a r i n g  

passage   62  o n l y  d u r i n g   a  p r e d e t e r m i n e d   f r a c t i o n   o f  



the  complete  r e v o l u t i o n   of  the  bea r ing   i n s e r t   50.  

Thus,  during  at  l e a s t   par t   of  the  r o t a t i o n a l   c y c l e ,  

and  p r e f e r r a b l y   most  of  i t ,   the  bottom  su r f ace   71  o f  

the  b e a r i n g - r e c e i v i n g   r ecess   60,  f u n c t i o n s   as  a  v a l v e  

to  p reven t   flow  of  water  from  the  chamber  70  in to   t h e  

upper  end  of  the  t u b u l a r   output   element  51.  However, 

dur ing  a  s e l e c t e d   p o r t i o n   (or  p o r t i o n s )   or  the  r o t a -  

t i o n a l   cycle ,   the  passage  62  becomes  a l i gned   with  t h e  

chamber  70,  and  water  is  p e r m i t t e d   to  flow  m o m e n t a r i l y  

through  the  t ubu la r   output   element  51.  As  w i l l   be  

u n d e r s t o o d ,   th is   a r rangement   produces   a  p u l s a t i n g   o u t -  

flow  of  water  through  the  u t i l i z a t i o n   device  52,  as 

a  f u n c t i o n   of  the  c y c l i c a l   motion  t h e r e o f .  

In  any  of  the  va r ious   forms  of  the  i n v e n t i o n ,  

the  well-known  ac t ion   of  a  f l u i d - d r i v e n   n u t a t i n g   motor  

is  u t i l i z e d   in  a  unique  and  h igh ly   advantageous   manner  

by  the  d i r e c t   mounting  of  a  c o n t a c t - t y p e   u t i l i z a t i o n  

device  on  t h e .  o u t p u t  e l e m e n t   of  the  wobble  p l a t e .   By 

t h i s   means , - t he   n o n - r o t a r y ,   o r b i t a l   motion  of  the  o u t -  

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

u t i l i z a t i o n   device.   A  wide  v a r i e t y   of  c o n t a c t - t y p e  

u t i l i z a t i o n   devices  may  be  i n c o r p o r a t e d   in  the  a p p l i a n c e  

and,  of  course,   a  s i ng l e   a p p l i a n c e   may  have  p r o v i s i o n  

for  i n t e r c h a n g e a b l e   mounting  of  more  than  one  type  o f  

. - u t i l i z a t i o n   device.   Typica l   examples  t h e r e o f   are  s a n -  



d i n g  a n d   b u f f i n g   p a d s ,  s c r u b b i n g   b r u s h e s ,  m a s s a g e  

dev i ce s ,   e t c .  

The  d i r e c t   u t i l i z a t i o n   of  the  o r b i t a l   m o t i o n  

p rov ides   for  a  unique  and  advantageous   m o t i o n  o f   t h e  

u t i l i z a t i o n   device  i t s e l f .   Thus,  as  the  wobble  p l a t e  

p r o g r e s s i v e l y   changes  i t s   angular   o r i e n t a t i o n   in  t h e  

course   of  the  complete  cycle  of  n u t a t i n g   movement,  

the  u t i l i z a t i o n  d e v i c e ,   which  is  mounted  at  a  d i s t a n c e  

from  the  p ivo t   po in t   of  the  wobble  p l a t e ,   u n d e r g o e s  

combined  t r a n s l a t i o n a l   movement  and  change  in  a n g u l a r  

o r i e n t a t i o n .  

R e f e r r i n g   now  to  Fig.  8 ,  t h e r e   is  i l l u s t r a t e d  

in  a  p e r s p e c t i v e   view  a  wet  s a n d e r  a p p l i a n c e   g e n e r a l l y  

d e s i g n a t e d   by  the  numeral  110  and  b u i l t  i n   a c c o r d a n c e  

wi th   the  p r e s e n t   i n v e n t i o n .   The  sander   110  i n c l u d e s  

a  r i g i d ,   p l a s t i c   h e m i s p h e r i c a l   hous ing  111 which  i s  

c o n v e n i e n t l y   shaped  t o  f i t  i n  t h e  h a n d  o f   the  u s e r .  

The. base  of  the  h e m i s p h e r i c a l   hous ing   111  i s   f i x e d l y  

s e c u r e d  t o  a   p l a t e  1 1 2   w h i c h  s e r v e s  a s   a  mounting  f o r  

t h e  f l u i d - d r i v e n   n u t a t i n g  m o t o r   113  (Fig.  9 ) -o f   t h e  

sander .   A  f l e x i b l e   hose  114  passes   through  an  o p e n i n g  

115  a d j a c e n t   the  base  of  t h e  h e m i s p h e r i c a l   hous ing  111 

and  c o n n e c t s  t h e   n u t a t i n g   motor  113  with  a  s o u r c e   o f  

d r i v i n g   f l u i d ,   t y p i c a l l y   a  water   f auce t   or  o u t l e t   116 .  

A s   r e f l e c t e d   in  Fig.  9,  t h e  c e n t e r   p o r t i o n  



of  the  p l a t e   112  forms  the  upper  s e c t i o n   117  of  a  

motor  housing.   The  lower  s e c t i o n   118  is  f i x e d l y   s e -  

cured  to  the  p l a t e   112  as  by  an  adhes ive   bond,  and 

forms  a  chamber  119  with  the  upper  s e c t i o n   117.  The 

chamber  119  i s ,   in  gene ra l ,   a  body  of  r e v o l u t i o n ,  

having  side  wal ls   120  of  an  a r cua t e   c o n f i g u r a t i o n ,  

whose  cen te r   of  cu rva tu re   is  at  a  c e n t r a l   point   121 

along  the  axis  of  r e v o l u t i o n .   The  upper  and  l ower  

wal l s   122,  123  of  the  chamber  119  are  g e n e r a l l y   of  a 

f r u s t o - c o n i c a l   c o n f i g u r a t i o n   and  are  formed  to  t e r -  

minate  in  opposed,  s p h e r i c a l l y   con tou red   bea r ing   s e a t s  

124,  125.  

S imi l a r   to  the  c o n s t r u c t i o n   of  the  n u t a t i n g  

motor  of  the  embodiment  of  Figs .   1-7,  a  s p h e r i c a l  

bea r ing   126  is  mounted  for  g e n e r a l l y   u n i v e r s a l   move- 

ment  between  the  bea r ing   sea ts   124,  125.  The  s p h e r i -  

ca l   b ea r i ng   126  has  mounted  the reon   an  annu la r   d i s c  

o r   p l a t e - 1 2 7   w h i c h  i s   a l igned   on a  h e m i s p h e r i c a l   p l a n e  

p a s s i n g   t h r o u g h  t h e   cen te r   poin t   1 2 1 .  T h e   sphere  126 

and  disc  127  form  the  wobble  p l a t e   for  the  n u t a t i n g  

motor  113.  The  wobble  p l a t e   is  t i l t e d   such  that   t h e  

upper  su r f ace   of  the  disc  127  is  in  a  t a n g e n t i a l   con-  

t ac t   with  the  upper  housing  wall   122  and  the  l o w e r  

---face  t h e r e o f  i s  i n  t a n g e n t i a l   c o n t a c t   with  the  l o w e r  

hous ing   wall  123.  An  output   e lement ,   in  the  form  o f  



a  rod  128,  extends   through  the  s p h e r i c a l   b e a r i n g   126 

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

of  the  d isc   127.  Each  of  the  housing  s e c t i o n s   117,  

118  i n c l u d e s   an  opening  at  the  bea r i ng   sea t s   124,  125 

to  permi t   the  rod  128 to   extend  ou t s ide   t h e  n u t a t i n g  

motor  hous ing .   A  s u f f i c i e n t l y   close  f i t   is  p r o v i d e d  

between  the  s p h e r i c   bea r ing   126  a n d  i t s   s e a t s  1 2 4 ,  

125  to  reduce  to  a  p r a c t i c a l   minimum  leakage  of  t h e  

d r i v i n g   water   from  the  b e a r i n g .  

To  m a i n t a i n   the  t i l t   angle  of  t h e  w o b b l e  

p l a t e ,   a  y i e l d a b l e   bias   ar rangement   is  p rov ided ,   c o n -  

s t r u c t e d   as  f o l l ows :   A  c y l i n d r i c a l   s l e e v e  1 2 9  i s  

mounted  in  spaced  r e l a t i o n   to  the  p l a t e   1 1 2 ,  w i t h i n  

the  con f ines   of  the  h e m i s p h e r i c a l   hous ing   111,  by  a  

hol low,   c y l i n d r i c a l   spacer   130.  The  opening  of  t h e  

s l eeve   129  is  a l i gned   with  the  axis  of  r e v o l u t i o n  

p a s s i n g   th rough  t h e  c e n t e r   p o i n t  1 2 1 .   A  b e a r i n g   131 

is  r e c e i v e d   w i t h i n   the  s l eeve   129  and  r o t a t a b l y   s u p -  

po r t s   a  s h a f t   132  which  e x t e n d s  i n t o   the  i n t e r i o r   o f  

the  s p a c e r  1 3 0 .   The  p o r t i o n   of  the  s h a f t   132  w i t h i n  

the  conf ines   of  the  spacer   130  is  formed  to  an  angu-  

l a r l y - o r i e n t e d ,   b l o c k - l i k e   s t r u c t u r e  1 3 3   which  i n c l u -  

des  a  l o n g i t u d i n a l l y   ex tend ing   r ece s s   running   g e n e r -  

a l l y   p a r a l l e l   to  the  plane  occupied  by  the  t i l t e d   d i s c  

127.  An  e x t e n s i o n   rod  134  i s   r e c e i v e d   w i t h i n   t h e  



block  r ecess   and  is  connected  to  the  output   rod  128 

at  the  lower  end  t h e r e o f   by  a  connec to r   bear ing   135. 

A  sp r ing   136  acts  between  the  connec to r   bea r ing   135 

and  b l o c k - l i k e   s t r u c t u r e   133,  and  the  ex t ens ion   r o d  

134  w i l l   t h e r e f o r e   tend  to  hold  the  wobble  p l a t e   a t  

the  d e s i r e d   t i l t   angle.   In  the  event  of  a  jam  o r  

o v e r l o a d i n g   of  the  wobble  p l a t e ,   the  output   rod  128 

can  be  d i s p l a c e d   aga ins t   the  sp r ing   136,  p e r m i t t i n g  

d i r e c t   flow  of  d r iv ing   f l u i d   through  the  chamber  119 

wi thou t   d i sp lacemen t   of  the  d isc .   This  not  o n l y  

avoids  p o t e n t i a l   damage  to  the  n u t a t i n g   motor  which  

might  o the rwise   occur  if  a  r i g i d   connec tor   e x i s t e d  

between  the  output   rod  128  and  the  angle  e n f o r c i n g  

dev ice ,   but  also  enables   the  motor  to  be  m a n u f a c t u r e d  

at  much  lower  cost  wi thout   s a c r i f i c e   of  p e r f o r m a n c e  -  

in  f ac t   with  an  improvement  in  p e r f o r m a n c e .  

R e f e r r i n g  a g a i n   to  Fig.  9,  the  edge  of  t h e  

p l a t e  1 1 2   i s - f o r m e d   to  inc lude   a  r i b   137.  A  r u b b e r  

b o o t   138  is  p r o v i d e d  w i t h   an  i n t e r n a l   recess   139  formed 

at  the  upper  end  t h e r e o f   and  r e c e i v e d   over  the  rib  137 

to  suppor t   the  boot  138  on  the  p l a t e   112.  The  oppo-  

s i t e   end  of  the  boot  138  i nc ludes   an  inwardly  f o l d e d  

f lange   140.  In  the  p r e f e r r e d   embodiment,  the  u t i l i -  

z a t i o n   device   is  a  w e t  s a n d e r   compr i s ing   a  s a n d i n g  

pad  141  which  i nc ludes   a  f l ange   142  of  L-shaped  c r o s s -  



s e c t i o n .   A  s l o t   154  is  formed  between  the  f lange   142 

and  sanding  pad  141  a n d  r e c e i v e s   the  f l ange   140  o f  

the  boot  138  to  suppor t   the  pad  141  in  a  spaced,   p a r a -  

l l e l   r e l a t i o n   to  the  motor  mounting  p l a t e   112.  The 

boot  138  is  formed  of  a  r u b b e r - l i k e   m a t e r i a l   which  i s  

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

spacing  between  the  sanding  pad  141  and  p l a t e   112  u n d e r  

normal  working  c o n d i t i o n s .   However,  the  boot  138  i s  

s u f f i c i e n t l y   r e s i l i e n t   in  the  t r a n s v e r s e   d i r e c t i o n  

to  al low  the  sanding   pad  141  to  be  moved  a b o u t  o r b i -  

t a l l y   w i t h i n  i t s   p lane ,   as  r e f l e c t e d   in  the  d a s h e d  

l ine   r e p r e s e n t a t i o n   of  the  boot  138  and  sanding  p a d  

141  in  Fig.  9. 

In  the  i l l u s t r a t e d   form  of  the  i n v e n t i o n ,  

the  su r f ace   of  the  sanding  pad  141  f ac ing   o p p o s i t e  

the  p l a t e   112  i n c l u d e s   an  inward ly   p r o j e c t i n g   c i r -  

c u l a r  b l o c k   142  at  the  c en t e r   t h e r e o f .   The  c i r c u l a r  

block  143  t e r m i n a t e s   in  a  s p h e r i c a l l y   c o n t o u r e d  

b e a r i n g  s e a t   144.  The -ou tpu t   rod  128  o f  t h e   n u t a t i n g  

motor  113  i n c l u d e s   a  b a l l   145 which  is  s ea t ed   in  t h e  

bea r ing   seat   144  to  p rov ide   a  d i r e c t   dr ive   c o u p l i n g  

between  the  n u t a t i n g   motor  113  and  sanding   pad  141. 

Running  a d j a c e n t   each  of  the  ends  of  t h e  

-sanding  pad  141  is  a  clamping  e lement   146  held  aga -  

i n s t   the  pad  141  by  thumb  screws  147  w h i c h  a r e   r e -  



ceived  in  th readed   holes  148  formed  in  the  pad  141. 

The  edges  of  the  pad  141  are  f i n i s h e d   to  a  r o u n d e d  

su r f ace   149.  A  piece  of  sand  paper  150  is  p laced   o v e r  

the  outer   su r face   of  the  sanding  pad  141  and  the  ends  

t h e r e o f   are  r o l l e d   around  the  rounded  s u r f a c e s   149 

and  clamped  under  the  clamps  146  by  t u rn ing   down  t h e  

thumb  screws  147. 

As  de sc r ibed   in  the  embodiment  of  Figs .   1-  

7,  the  disc   127  of  the  embodiment  of  Figs.   8  and  9  i s  

p rov ided   at  one  side  with  an  angular   s lo t   which  s t r a d -  

dles  a  d iv id ing   p l a t e   ex tend ing   from  the  top  to  t h e  

bottom  of  the  chamber  119  comple te ly   d i v i d i n g   t h e  

chamber  119.  The  s ize   and  c o n f i g u r a t i o n   of  the  s l o t  

is  such  as  to  permit   the  wobble  p l a t e   to  move  t h r o u g h  

a  f u l l   range  of  t i l t i n g   while  p r e v e n t i n g   r o t a t i o n  

t h e r e o f .   In  the  o p e r a t i o n   of  the  device,   water   o r  

-  o ther   f l u i d   under  p r e s s u r e   en t e r s   the  chamber  119 

t h r o u g h   the  i n l e t   l i n e  1 1 4   at  one  side  of  the  d i v i d i n g  

v p l a t e .   The  wa te r   w i l l   f l o w  i n  a c o u n t e r - c l o c k w i s e  

d i r e c t i o n   through  t h e  a n n u l a r   passage   formed  by  t h e  

motor  housing  pa r t s   117,  118.  The  water  w i l l   p r o -  

g r e s s i v e l y   d i s p l a c e   the  disc   127  and  in  a c c o r d a n c e  

with  known  ac t ion   of  n u t a t i n g   motors  the  c o n t i n u o u s  

in f low  o f  w a t e r   w i l l   r e s u l t   in  a  con t inuous ,   p r o -  

g r e s s i v e l y   t i l t i n g   ac t ion   of  the  disc  127. 



This  in  turn  w i l l   cause  the  ends  of  the  ou tput   r o d  

128  to  fo l low  an  o r b i t a l   p a t t e r n   w i t h o u t   any  r o t a r y  

motion  o c c u r r i n g .   Thus,  s p e c i f i c   p o i n t s   at  the  ends  

of  the  output   rod  128  w i l l   s c r ibe   a  c i r c l e   when  t h e  

output   rod  128  i s   a c t i v a t e d   by  the  n u t a t i n g   m o t o r .  

This  o r b i t a l   a c t i o n   is  t r a n s l a t e d   d i r e c t l y  t o   t h e  

sanding  pad  141  by  the  u n i v e r s a l   j o i n t   c o n n e c t i o n .  

When  the  motive  f l u id   has  t r a v e l e d   com- 

p l e t e l y   around  the  chamber  119  to  the  o p p o s i t e   s i d e  

of  the  d i v i d i n g   p l a t e ,   i t   w i l l   f l o w  o u t   of  the  cham- 

ber  through  an  ex i t   tube  151  communicat ing  with  t h e  

chamber  119  and  e x t e n d i n g   w i t h i n  t h e   i n l e t  t u b e   114 

to  a  c i r c u l a r   tube  152  mounted  at  the  b a s e  o f   t h e  

h e m i s p h e r i c a l   hous ing   111.  Pursuan t   to  the   i n v e n t i o n ,  

a  pa i r   of  d i s c h a r g e   tubes  153  is  p r o v i d e d   in  f l o w  

communica t ion  wi th   the  c i r c u l a r   tube  152  to  d i r e c t  

the  out f low  of  w a t e r  o n t o  t h e   su r f ace   be ing   s a n d e d .  

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

f o r  w e t   s a n d i n g - a n d . s c r u b b i n g .  

T h e  p o s s i b i l i t y   o f  a   dangerous  shock  f rom 

-an  e l e c t r i c a l l y   p o w e r e d  s a n d e r   when  u t i l i z e d   in  a  

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

sanding  o p e r a t i o n s .   T y p i c a l l y ,   a  manual  s a n d i n g  

o p e r a t i o n   must  be  performed  when  wet  sanding   is  d e s i r e d .  

The  p r e s e n t - i n v e n t i o n ,   with  a  water   powered  m o t o r ,  



e l i m i n a t e s   the  e l e c t r i c a l   hazard   and  at  the  same  t i m e  

a f f o r d s   a  r e a d i l y   a v a i l a b l e   source  of  water   for   a p p l i -  

c a t i o n   to  the  working  s u r f a c e .   Moreover,   the  wet  s a n -  

der  of  the  p r e s e n t   i n v e n t i o n   may  be  used  for   u n d e r -  

water   sanding  for  boa t s ,   e t c .  

The  advantageous  d i r e c t   coup l ing   b e t w e e n  

the  ou tput   rod  128  and  sanding  pad  141  t r a n s m i t s   t h e  

o r b i t a l   motion  of  the  motor  d i r e c t l y   to  the  s a n d i n g  

pad  141,  as  the  boot  138  y i e l d s   in  the  t r a n s v e r s e  

d i r e c t i o n .   This  w i l l   p rov ide   a  h igh ly   d e s i r a b l e  

sanding   motion  inasmuch  as  an  o r b i t a l   sanding   n o t i o n  

is  the  e a s i e s t   to  use  and  c o n t r o l .   Moreover,   t h e  

d i r e c t   coupl ing   between  the  n u t a t i n g   motion  and  s a n -  

der  pe rmi t s   the  motor  i t s e l f   to  be  of  a  s i n p l e ,  

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

In  any  of  i t s   varous  forms,  the  n u t a t i o n  

a c t i o n   a p p l i a n c e   of  the  i n v e n t i o n   is  of  an  e x t r e m e l y  

s i m p l i f i e d   n a t u r e ,   capable   of  low  cos t ,   mass  p r o d u e -  

t i o n  m a n u f a c t u r e ,   l a r g e l y   by  the  use  of  p r e c i s i o n  

p l a s t i c   c a s t i n g   t e c h n i q u e s .   Thus,  the  upper   and  l o w e r  

motor  hous ings   are  r e a d i l y   moldable  by  p l a s t i c   i n j e c -  

t i on   molding  t e c h n i q u e s .   L ikewise ,   the  wobble  p l a t e ,  

c o n s i s t i n g   of  a  disc   and  a  c e n t r a l   sphere   may  a l s o  

be  e a s i l y   i n j e c t i o n   molded  to  the  n e c e s s a r y   p r e c i s i o n .  

B e c a u s e   of  the  d i r e c t  u t i l i z a t i o n   of  t h e  



o r b i t a l   n u t a t i n g   mot ion ,   the  motor  i t s e l f   may  be  o f  

extreme  s i m p l i c i t y   in  des ign .   In  s o m e  v e r s i o n s ,   o n l y  

a  s i n g l e   moving  p a r t   is  r e q u i r e d .   Yet,  the  m o t o r  

produces   a  h i g h l y  d e s i r a b l e   form  of  r e l a t i v e l y   low 

speed,  high  t o rque   movement,  i d e a l l y   s u i t e d   for  a  

wide  v a r i e t y   of  c o n t e m p l a t e d   uses  in  and  around  a  

b o u s e h o l d .  



1.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i o n   a p p l i -  

ance,  i n c l u d i n g   a  motor  hous ing ,   a  wobble  p l a t e   moun- 

ted  in  sa id   motor  housing  for  u n i v e r s a l   t i l t i n g   move- 

ment  w i th in   p r ede t e rmined   l i m i t s ,   means  communica t ing  

with  sa id   housing  p rov id ing   for  i n g r e s s   and  e g r e s s  

of  f l u i d   for  d r iv ing   said  wobble  p l a t e ,   and  an  o u t -  

put  element  a s s o c i a t e d   with  said  wobble  p l a t e ,   c h a r a c -  

t e r i z e d   by  (a)  a  c o n t a c t - t y p e   u t i l i z a t i o n   device ,   (b) 

at  l e a s t   a  p o r t i o n   of  said  output  element  p r o j e c t i n g  

out  of  said  motor  housing,   (c)  said  p r o j e c t i n g   p o r -  

t ion   of  the  output   element  being  in  a  d i r e c t   d r i v i n g  

connec t ion   with  said  u t i l i z a t i o n   dev ice ,   and  (d)  s a i d  

c o n t a c t - t y p e   u t i l i z a t i o n   device  being  movable  t h r o u g h  

an  o r b i t a l   path  in  the  absence  of  r o t a t i o n   by  s a i d  

output   e l e m e n t .  

2.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i on   a p p l i a n c e  

accord ing   to  claim  1,  f u r t h e r   c h a r a c t e r i z e d   by  (a )  

sa id   u t i l i z a t i o n   device  b e i n g - r i g i d l y   mounted  to  s a i d  

o u t p u t  e l e m e n t ,  a n d   (b)  t h e  c o n t a c t   a reas   of  said  u t i -  

l i z a t i o n   device  being  a r c u a t e l y   con toured   to  accommo- 

date  the  angular   d i s p o s i t i o n   of  sa id   u t i l i z a t i o n  

d e v i c e .  

3 .   A  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i a n c e  

a c c o r d i n g   to  claim  1,  f u r t h e r   c h a r a c t e r i z e d   by  (a)  a 

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



s a i d   motor  hous ing  and  forming  passage  means  for  a t  

l e a s t   the  i n l e t   of  f l u i d ,   (b)  sa id   t u b u l a r   s e c t i o n  

be ing   of  a  s ize   and  s h a p e  s u i t a b l e   to  form  a  h a n d  

gr ip   for  said  a p p l i a n c e ,   and  (c)  f l e x i b l e   t u b i n g  

connec ted   to  sa id   t u b u l a r   hand  grip  s e c t i o n   for  c o n -  

n e c t i n g   sa id   a p p l i a n c e   with  a  source   of  f l u i d   u n d e r  

p r e s s u r e .  

4.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i o n   a p p l i a n c e  

acco rd ing   to  claim  1,  f u r t h e r   c h a r a c t e r i z e d   by  (a )  

sa id   output   element  compr is ing   a  r o d - l i k e   member,  (b)  

sa id   r o d - l i k e   member  p r o j e c t i n g   out  of  s a id   h o u s i n g  

at  both  ends,  and  (c)  a  c o n t a c t - t y p e   u t i l i z a t i o n  

device   being  mounted  on  each  p r o j e c t i n g  e n d   of  s a i d  

r o d - l i k e   member. 

5.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i o n   a p p l i a n c e  

acco rd ing   to  claim  4,  f u r t h e r   c h a r a c t e r i z e d   by  (a)  a  

b e a r i n g   i n s e r t   r e c e i v e d   in  sa id   motor  hous ing   for  r o -  

t a t i o n   t h e r e i n   about  a  c e n t r a l   axis  of  s a id   h o u s i n g ,  

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

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

put  element  and  s e rv ing   to  ma in t a in   a  c o n s t a n t   p r e -  

d e t e r m i n e d   a n g u l a r i t y   between  the  axis  of  sa id   o u t p u t  

element   and  the  c e n t r a l   axis  o f  s a i d   h o u s i n g .  

6.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i o n   a p p l i a n c e  

acco rd ing   to  claim  1 , - f u r t h e r   c h a r a c t e r i z e d   by  ( a )  



said  output   element  compr is ing   a  r o d - l i k e   h o l l o w  

tube,   (b)  means  to  supply  f l u i d   to  the  tube  at  a 

l o c a t i o n   remote  from  said  u t i l i z a t i o n   device ,   and 

(c)  flow  passage  means  in  said  u t i l i z a t i o n   d e v i c e  

communicating  with  sa id   t u b e .  

7.  A  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i a n c e  

accord ing   to  claim  6,  f u r t h e r   c h a r a c t e r i z e d   by  (a)  

said  motor  housing  having  a  chamber  t h e r e i n   communi- 

ca t ing   with  the  end  of  sa id   tube  remote  from  s a i d  

u t i l i z a t i o n   device ,   and  (b)  means  for  supply ing   f l u i d  

under  p r e s s u r e   to  said  chamber .  

8.  A  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i a n c e  

accord ing   to  claim  7,  f u r t h e r   c h a r a c t e r i z e d   by  s a i d  

chamber  being  of  a  s ize   and  shape  to  communicate  w i t h  

sa id   tube  during  a  l i m i t e d   p o r t i o n   only  of  the  o r b i -  

t a l   cycle  of  sa id   t u b e .  

- 9 .  A   f l u i d - d r i v e n   n u t a t i n g   a c t i on   a p p l i a n c e  

a c c o r d i n g   t o  c l a i m   1,  f u r t h e r   c h a r a c t e r i z e d   by  s a i d  

c o n t a c t - t y p e  u t i l i z a t i o n   dev ice   b e i n g  c a r r i e d   by  s a i d  

output   element  and  movable  t h e r e w i t h   in  an  o r b i t a l  

path  in  the  absence  of  r o t a t i o n .  

10.  A  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i a n c e  

accord ing   to  claim  9,  f u r t h e r   c h a r a c t e r i z e d   by  (a)  

s a i d   output   element  compr is ing   a  r o d - l i k e   output   mem- 

ber  ex tend ing   through  the  cen te r   of  said  wobble  and 



p r o j e c t i n g   from  at  l e a s t   one  s ide  t h e r e o f ,   and  (b)  

t he re   being  at  l e a s t  o n e   c o n t a c t - t y p e   u t i l i z a t i o n  

device   d i r e c t l y   mounted  on  a t - l e a s t   one  end  of  s a i d  

r o d - l i k e   output   member. 

1 1 .  A   f l u i d - d r i v e n   n u t a t i n g   a c t i on   a p p l i a n c e  

acco rd ing   to  claim  1 ,  f u r t h e r   c h a r a c t e r i z e d   by  (a)  a  

suppor t   s t r u c t u r e  a s s o c i a t e d   with  sa id   motor  h o u s i n g  

and  being  r e l a t i v e l y   r i g i d   in  v e r t i c a l   c o m p r e s s i o n  

and  r e l a t i v e l y   r e s i l i e n t   in  the  t r a n s v e r s e   d i r e c t i o n ,  

(b)  said  u t i l i z a t i o n   device  mounted  by  sa id   s u p p o r t  

s t r u c t u r e   in  spaced  r e l a t i o n   to  sa id   motor  h o u s i n g ,  

and  (c)  sa id   d i r e c t  d r i v i n g   connec t ion   between  s a i d  

ou tpu t   element  and  said  u t i l i z a t i o n   device  c o m p r i s i n g  

means  forming  a  d i r e c t   u n i v e r s a l   coup l ing   be tween  

sa id   ou tput   element  and  sa id   u t i l i z a t i o n   device  w h e r e -  

b y  s a i d   u t i l i z a t i o n   device   is  moved  through  an  o r b i -  

t a l   path  in  the  absence  of  r o t a t i o n .  

12 .   -The  f l u i d - d r i v e n   n u t a t i n g   a c t i on   a p p l i -  

a n c e  a c c o r d i n g  t o   c la im  11,  f u r t h e r   c h a r a c t e r i z e d   by 

-  s a i d   suppor t   s t r u c t u r e   compr is ing   a  rubber ,   b o o t - l i k e  

-  member  secured  at  one  e n d  t o   said  motor  hous ing   and  

s u p p o r t i n g   the  u t i l i z a t i o n   device  at  the  oppos i t e   end  

t h e r e o f .  

13.  The  f l u i d - d r i v e n   n u t a t i n g   a c t i on   a p p l i -  

ance  a cco rd ing   to  claim  11,  f u r t h e r   c h a r a c t e r i z e d   b y  



said   hous ing   being  mounted  on  sa id   suppor t   s t r u c t u r e  

on  the  s ide  oppos i t e   the  u t i l i z a t i o n   device  for  u s e  

as  a  h a n d l e .  

14.  The  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i -  

ance  a cco rd ing   to  claim  11,  f u r t h e r   c h a r a c t e r i z e d   by  

(a)  sa id   u t i l i z a t i o n   device  i n c l u d i n g   a  s p h e r i c a l l y  

con tou red   bea r ing   seat   and  (b)  one  end  of  sa id   o u t p u t  

element  i n c l u d i n g   a  s p h e r i c a l   member  sea ted   in  s a i d  

b e a r i n g   seat   to  form  sa id   u n i v e r s a l   c o u p l i n g .  

15.  The  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i -  

ance  a cco rd ing   to  claim  14,  f u r t h e r   c h a r a c t e r i z e d   by 

said  b o o t - l i k e   member  su r round ing   and  e n c l o s i n g   s a i d  

u n i v e r s a l   c o u p l i n g .  

16.  The  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i -  

ance  a cco rd ing   to  claim  12,  f u r t h e r   c h a r a c t e r i z e d   by 

(a)  sa id   u t i l i z a t i o n   device  i n c l u d i n g   a  pad  mounted  

to  sa id   o p p o s i t e   end  of  the  b o o t - l i k e   member,  (b)  s a i d  

u n i v e r s a l   coup l ing   i n t e r c o n n e c t i n g   sa id   output   e l e m e n t  

-  a n d - s a i d  p a d   whereby  the  pad  is  dr iven  through  an  

o r b i t a l   p a t h  w i t h o u t   r o t a t i o n ,   and  (c)  clamping  means 

a s s o c i a t e d   with  pad  for  s e c u r i n g   a  sheet   of  a b r a s i v e  

m a t e r i a l .  

-17.  The  f l u i d - d r i v e n   n u t a t i n g   ac t ion   a p p l i -  

- ance  a cco rd ing   to  claim  16,  f u r t h e r   c h a r a c t e r i z e d   by  

said  means  for  egress   of  d r i v i n g   f l u i d   compris ing  a  



tube  communicating  with  s a i d  m o t o r   hous ing   at  one 

end  t h e r e o f ,   and  a  d i s cha rge   e n d  d i r e c t e d   at  t h e  

working  s u r f a c e .  

18.  A  f l u i d - d r i v e n   n u t a t i n g   a c t i o n   a p p l i -  

ance  acco rd ing   to  claim  12,  f u r t h e r   c h a r a c t e r i z e d   by  

sa id   b o o t - l i k e   member  s u r r o u n d i n g   and  e n c l o s i n g  s a i d  

d i r e c t   u n i v e r s a l   coupl ing   means  and  s u p p o r t i n g   s a i d  

u t i l i z a t i o n   device   in  a  s p a c e d ,   n o n - r o t a t i n g   r e l a t i o n  

to  said  motor  h o u s i n g .  
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