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(54)  Nozzle  with  self  controlled  oscillation. 

(57)  A  nozzle  for  providing  an  oscillating  fluid 
stream  has  a  stationary  segment  (11),  and  at 
least  one  oscillating  segment  (12)  pivoted  to  the 
stationary  segment  (11).  In  one  embodiment, 
the  fluid  stream  impinges  on  an  inwardly  turned 
lip  (25)  on  the  oscillating  segment  (12)  to  drive 
the  oscillation.  In  other  embodiments,  the  reac- 
tion  of  the  fluid  discharge  assists  in  driving  the 
oscillation  of  the  nozzle,  with  or  without  assist- 
ance  of  the  inwardly  turned  lip.  For  high  press- 
ure  systems,  including  the  use  of  liquids,  the 
segments  may  be  more  massive  to  redirect  the 
fluid  stream.  For  compact  systems,  the  plural 
segments  may  be  completely  housed  within  the 
stationary  segment. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  generally  to  fluid  discharge 
nozzles,  and  is  more  particularly  concerned  with  an 
oscillating  nozzle  wherein  fluid  flow  drives  the  oscil- 
lation  of  the  nozzle. 

Discussion  of  the  Prior  Art 

There  are  numerous  prior  art  nozzles  that  oscil- 
late,  the  nozzles  being  adapted  for  use  with  various 
fluids.  One  form  of  oscillating  nozzle  comprises  a 
flexible  member  having  a  whipping  action  as  fluid  is 
discharged  therefrom.  This  type  of  nozzle  is  shown  in 
U.S.  Patent  No.  2,531,566  to  Gustafson,  U.S.  Patent 
No.  3,897,605  to  Dickinson  and  British  Patent  No. 
666,971  (1948).  Asimilaraction  is  used  in  U.S.  Patent 
No.  2,620,231  to  King,  though  the  King  device  is  for 
use  with  liquid. 

The  most  common  form  of  oscillating  nozzle  for 
liquid  comprises  a  generally  rigid  conduit  member 
having  a  pivoted  nozzle  member.  The  arrangement  is 
such  that  the  conduit  member  is  driven  in  one  direc- 
tion  by  reaction  to  discharge  of  liquid;  and,  at  the  pre- 
determined  end  of  travel,  mechanical  means  pivots 
the  pivoted  nozzle  member  to  reverse  the  direction. 
Such  an  arrangement  is  illustrated  in  U.S.  Patents 
No.  1,712,523,  No.  2,181,227,  No.  1,621,204,  and 
No.  1,491,253. 

Another  nozzle  is  disclosed  in  U.S.  Patent  No. 
4,526,321  toKnudsen,  in  Fig.  10  of  the  drawings.  The 
details  of  construction  of  this  nozzle  are  not  dis- 
closed,  but  it  will  be  recognized  that  the  nozzle  is  de- 
signed  for  use  with  water  under  high  pressure,  so  it  is 
clear  that  the  design  as  dipicted  will  require  pressure- 
tight  joints  at  the  pivot  points. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  an  oscillating 
nozzle  including  at  least  one  generally  rigid  pivotal 
segment  carried  by  a  generally  stationary  segment. 
The  stationary  segment  may  comprise  a  part  of  the 
nozzle,  or  may  constitute  the  outlet  of  the  device  that 
delivers  the  fluid  stream.  The  pivotal  segment  is  con- 
structed  so  that  the  fluid  stream,  acting  on  some  por- 
tion  of  the  nozzle,  causes  oscillation  of  the  nozzle. 

In  one  embodiment  of  the  invention,  a  pivotal  end 
segment  of  the  nozzle  includes  an  in-turned  lip  that 
is  acted  on  by  the  fluid  stream  to  drive  the  oscillation. 
Such  a  nozzle  may  include  a  single  pivotal  segment, 
or  a  plurality  of  pivotal  segments.  Further,  the  oscill- 
able  segment  may  pivot  about  a  single  axis  within  the 
confines  of  the  segment,  or  may  pivot  about  a  plurality 
of  pivot  points,  at  least  one  of  which  may  be  outside 
the  confines  of  the  segment. 

In  another  embodiment  of  the  invention,  the  in- 
turned  lip  is  omitted,  and  oscillation  is  caused  by  re- 
action  to  discharge  of  the  fluid,  and  inertia  of  the  noz- 
zle  segments.  Again,  the  oscillable  segments  may 

5  sometimes  include  pivot  points  outside  the  confines 
of  the  nozzle  itself. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

10  These  and  other  features  and  advantages  of  the 
present  invention  will  become  apparent  from  consid- 
eration  of  the  following  specification  when  taken  in 
conjunction  with  the  accompanying  drawings  in 
which: 

15  Fig.  1  is  a  top  plan  view  of  a  nozzle  made  in  ac- 
cordance  with  the  present  invention  having  two 
oscillable  segments; 
Fig.  2  is  a  side  elevational  view,  partially  in  cross- 
section,  of  the  nozzle  shown  in  Fig.  1; 

20  Fig.  2A  is  a  side  elevational  view  of  a  second  em- 
bodiment  of  the  invention,  having  a  single  oscill- 
able  segment; 
Fig.  2B  is  a  top  plan  view,  partially  broken  away, 
of  the  device  shown  in  Fig.  2A; 

25  Fig.  3  is  a  longitudinal,  cross-sectional  view  taken 
through  a  modified  form  of  nozzle  made  in  accor- 
dance  with  the  present  invention; 
Fig.  4  is  a  top  plan  view  of  the  nozzle  shown  in  Fig. 
3; 

30  Fig.  5  is  a  view  similar  to  Fig.  3,  but  having  a  dif- 
ferent  end  segment; 
Fig.  6  is  a  longitudinal  cross-sectional  view 
through  another  modified  form  of  nozzle  made  in 
accordance  with  the  present  invention; 

35  Fig.  7  is  a  front  elevational  view  of  the  nozzle 
shown  in  Fig.  6;  and, 
Fig.  8  is  a  longitudinal  cross-sectional  view  of  a 
further  modified  form  of  nozzle  made  in  accor- 
dance  with  the  present  invention. 

40 
DETAILED  DESCRIPTION  OF  THE 
EMBODIMENTS 

Referring  now  more  particularly  to  the  drawings, 
45  and  to  those  embodiments  of  the  invention  here  chos- 

en  by  way  of  illustration,  Fig.  1  shows  a  nozzle  for  use 
on  a  leaf  blower  or  the  like.  While  the  leaf  blower  is 
chosen  by  way  of  illustration,  those  skilled  in  the  art 
will  realize  that  the  nozzle  can  be  equally  well  used  on 

so  other  devices  that  discharge  a  relatively  low  pressure 
stream  of  air  or  other  gas.  Fig.  1  shows  the  discharge 
member  10  of  a  leaf  blower  or  the  like,  with  a  station- 
ary  nozzle  segment  11  fixed  to  the  member  10.  The 
nozzle  further  includes  a  first  pivotal  segment  12  and 

55  a  second  pivotal  segment,  or  nozzle  tip,  14  carried  by 
the  first  pivotal  segment.  As  a  result,  the  total  angle 
through  which  the  nozzle  tip  14  pivots  will  be  the  pivot 
angle  of  the  first  segment  12  plus  the  pivot  angle  of 
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the  tip  14. 
Considering  the  details  of  construction  of  the 

nozzle  shown  in  Fig  1,  attention  is  directed  to  both 
Fig.  1  and  Fig.  2.  The  stationary  nozzle  segment  11 
is  fixed  to  the  discharge  member  10  by  a  clamp  15, 
and  the  first  pivotal  segment  12  is  carried  by  the  sta- 
tionary  segment  by  a  pivot  pin  16.  At  the  discharge 
end  of  the  segment  11,  adjacent  to  the  inlet  end  of  the 
segment  12,  there  is  an  adjustable  control  means 
generally  indicated  at  18.  The  control  means  18  limits 
the  angular  motion  of  the  pivotal  segment  12,  and  can 
be  adjusted  to  prevent  such  motion  if  desired. 

The  first  pivotal  segment  12  has  a  bell  portion  19 
that  receives  the  end  of  the  stationary  segment  11. 
The  pivot  pin  16  passes  through  the  bell  19  and  the 
end  of  the  segment  11  to  provide  the  pivot  for  the  seg- 
ment  12.  Pivotal  motion  of  the  segment  12  is  limited 
by  the  control  means  18. 

The  control  means  1  8  includes  a  collar  20  thread- 
edly  engaged  with  the  segment  11  by  threads  21.  On 
the  forward  edge  of  the  collar  20,  there  is  a  shock  ring 
22,  preferably  formed  of  a  rubber-like  substance. 
When  the  collar  is  rotated  in  one  direction,  the  shock 
ring  22  is  moved  away  from  the  bell  1  9  of  the  segment 
12,  allowing  full  pivotal  motion  of  the  segment  12. 
When  the  collar  20  is  rotated  in  the  opposite  direction, 
the  shock  ring  22  is  moved  towards  the  bell  19  of  the 
segment  12  to  limit  pivotal  movement,  or  even  to  pre- 
vent  pivotal  movement  of  the  segment  12.  It  will  be 
recognized  that  other  resilient  arrangements  may  be 
substituted  for  the  rubber-like  material  of  the  shock 
ring. 

The  second  pivotal  segment  14  is  connected  to 
the  segment  12  by  a  pivot  pin  24.  It  will  be  noticed  that 
the  first  segment  12  may  be  angled  somewhat  (Fig. 
2),  so  the  pivot  pins  16  and  24  are  in  the  same  plane, 
but  they  are  not  necessarily  parallel. 

The  nozzle  tip  14  is  generally  cylindrical,  and  has 
an  inwardly  turned  lip  25  at  its  discharge  end.  The 
control  means  for  the  nozzle  tip  14  may  be  the  en- 
gagement  of  the  tip  14  with  the  sides  of  the  segment 
1  2,  or  it  may  be  the  fluid's  impingement  on  the  inside 
of  the  lip  25. 

Considering  the  operation  of  the  device  shown  in 
Figs.  1  and  2,  and  first  assuming  the  collar  20  is  rear- 
wardly  enough  to  allow  pivoting  of  the  segment  12, 
when  fluid  is  passing  through  the  nozzle  any  imbal- 
ance  in  the  nozzle  will  cause  the  segment  14  to  pivot 
to  one  side,  so  the  fluid  stream  will  engage  the  inside 
of  the  lip  25  and  drive  the  segment  14  with  a  torque 
about  the  pivot  24.  At  the  same  time,  the  reaction  of 
the  fluid  discharging  from  the  segment  14  creates  a 
torque  about  the  pivot  16  to  drive  both  segments. 
Thus,  the  oscillable  motion  of  the  nozzle  is  driven  by 
two  different  forces  caused  by  the  same  fluid  flow. 
Since  both  the  segments  12  and  14  are  pivotal,  both 
segments  will  move  to  their  extremity.  When  the  ex- 
tremity  is  reached,  the  shifting  of  the  tip  14  in  the  op- 

posite  direction  is  dependent  on  fluid  impingement  on 
the  lip  25.  With  the  shift,  the  opposite  forces  will  ap- 
ply,  and  the  segments  will  move  in  the  opposite  direc- 
tion.  This  sequence  will  continue,  yielding  an  oscilla- 

5  tory  motion. 
It  should  be  realized  that  the  tip  14  moves  through 

a  relatively  large  angle,  but  is  short  from  pivot  to  dis- 
charge  end,  while  the  segment  12  moves  through  a 
relatively  small  angle,  but  is  long  from  pivot  to  dis- 

10  charge  end.  Because  of  these  differences,  it  is  impor- 
tant  to  have  the  motions  properly  synchronized.  Mov- 
ing  the  control  means  18  towards  or  away  from  the 
bell  1  9  increases  or  decreases  the  angle  and  frequen- 
cy  of  oscillation  of  the  segment  12,  permitting  syn- 

15  chronization  of  its  frequency  with  that  of  the  tip  14  and 
resulting  in  synchronous  oscillation  of  a  constant, 
high  frequency.  Otherwise  the  oscillation  of  the  seg- 
ment  12  may  be  erratic  and  not  permit  the  desired  os- 
cillation  of  the  tip  14.  In  this  embodiment  of  the  inven- 

20  tion,  the  control  means  1  8  can  be  adjusted  to  the  point 
that  all  motion  of  the  segment  12  is  prevented.  When 
this  is  done,  oscillation  of  the  tip  14  is  prevented  since 
the  design  of  the  tip  14  requires  a  respondent  pivoting 
movement  of  the  segment  12  for  the  two  segments  to 

25  oscillate  automatically  and  synchronously. 
In  view  of  the  foregoing  description,  it  will  be  un- 

derstood  that  the  present  invention  provides  an  oscil- 
lating  nozzle  for  a  leaf  blower  or  the  like.  The  nozzle 
may  include  two  pivotal  segments  such  that  one  piv- 

30  otal  segment  is  carried  by  the  other,  so  the  total  angle 
of  oscillation  is  the  sum  of  the  pivoting  of  the  two  seg- 
ments.  Alternatively,  the  nozzle  may  include  only  one 
pivotal  segment,  as  the  one  segment,  or  nozzle  tip, 
provides  the  total  oscillation. 

35  Figs.  2A  and  2B  disclose  another  embodiment  of 
the  present  invention.  This  embodiment  provides  an 
oscillating  nozzle  tip  carried  by  a  generally  rigid  mem- 
ber  which  receives  a  fluid  stream  from  a  leaf  blower 
or  the  like. 

40  Fig.  2A  shows  the  generally  rigid  member  11  at- 
tached  to  the  discharge  member  10  of  a  leaf  blower 
or  other  source  of  a  fluid  stream,  and  a  pivotal  nozzle 
114  is  carried  on  the  discharge  end  of  the  generally 
rigid  member  11.  Adjacent  to  the  nozzle  tip  114  is  a 

45  locking  device  attached  to  the  rigid  member  11  for 
preventing  oscillation  of  the  tip  114.  The  discharge 
end  of  the  tip  114  incorporates  an  inwardly  turned  lip 
25. 

Considering  the  details  of  construction  shown  in 
so  Figs.  2Aand  2B,  the  rigid  segment  11  is  attached  to 

the  discharge  member  10  of  the  blower  by  a  clamp  15, 
and  the  pivotal  nozzle  tip  14  is  carried  by  the  rigid  seg- 
ment  11  by  a  pivot  pin  16.  The  pivot  pin  16  passes 
through  the  receiving  end  of  the  tip  114  and  the  dis- 

ss  charge  end  of  the  rigid  member  1  1  for  pivoting  of  the 
tip  114.  The  locking  device  118  is  swivelly  attached  to 
the  rigid  member  11  adjacent  to  the  nozzle  member 
114  by  pintles  17.  The  pintles  17  are  located  on  a 

4 
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plane  with  the  axis  of  the  tip  114. 
Nozzle  member  114  is  so  configured,  relative  to 

the  rigid  member  11,  that  it  will  oscillate  automatically 
without  additional  influence  other  than  the  fluid 
stream  being  expelled  through  it.  It  should  be  noted 
that  the  tip  114  will  have  a  greater  length,  and  a  great- 
er  mass,  than  the  tip  14,  to  operate  on  the  same  di- 
ameter  tubing  with  the  same  fluid  flow  characteris- 
tics. 

Considering  the  operation  of  the  device  shown  in 
Fig.  2Aand  2B,  and  assuming  that  the  locking  device 
118  is  in  position  to  allow  oscillation  of  the  nozzle  tip 
114,  when  the  fluid  stream  passes  through  the  de- 
vice,  any  unbalance  of  the  tip  114  will  cause  its  axis 
to  becomn  misaligned  with  the  axis  of  the  rigid  mem- 
ber  11.  When  this  occurs  the  fluid  stream  passing 
through  the  segment  11  will  engage  an  inside  portion 
of  the  lip  25.  The  lip  25  will  divert  the  fluid  stream  to- 
wards  the  side  opposite  the  lip  portion  being  engaged 
by  the  stream,  and  create  a  reaction  that  reverses  the 
swing  of  the  tip  114  to  the  opposite  side  of  the  axis  of 
the  rigid  member  11,  whereupon  the  above  actions 
are  repeated  in  reverse  and  automatic  oscillation  is 
established  in  the  tip  114.  When  deactivation  of  the  tip 
114  is  desired,  the  locking  device  118  is  moved  to  the 
position  shown  in  solid  lines  in  Fig.  2A,  and  the  locking 
device  portion  122  engages  the  rear  edge  of  the  tip 
114  to  prevent  oscillation  thereof.  Loops  23  extend 
past  the  center  of  the  segment  11  in  locked  position 
and  are  spaced  apart  less  than  the  diameter  of  the 
segment  to  hold  the  device  in  either  locked  or  un- 
locked  position  as  selected  by  the  operator.  Locked 
position  is  shown  in  solid  lines  in  Fig.  2A,  and  un- 
locked  position  is  shown  in  broken  lines.  Those  skilled 
in  the  art  will  realize  that  other  locking  means  may  be 
employed. 

In  view  of  the  foregoing  description,  it  will  be  un- 
derstood  that  this  embodiment  of  the  invention  pro- 
vides  an  oscillating  nozzle  for  a  leaf  blower  or  the  like 
that  is  simple  and  economical  to  manufacture  and 
maintain.  The  nozzle  may  include  one  pivotal  seg- 
ment  carried  by  a  rigid  member,  with  an  oscillation  an- 
gle  provided  by  the  tip  only,  or  it  may  include  one  piv- 
otal  segment  carried  by  a  flexible  tubular  member  or 
the  like,  having  a  total  oscillation  angle  of  the  sum  of 
the  oscillatory  angle  of  the  tip  member  plus  the  flex- 
ing  angle  of  the  flexing  member. 

Attention  is  next  directed  to  Figs.  3  and  4  for  a  dis- 
cussion  of  a  modified  form  of  the  invention.  In  this  em- 
bodiment,  the  segment  28  is  generally  stationary,  and 
the  tip  29  pivots.  The  tip  29  includes  inwardly  turned 
lips  30  which  cause  oscillation  as  discussed  above. 
The  axis  about  which  the  tip  29  pivots  is  formed  by  the 
pins  31;  and,  it  will  be  noted  that  the  pins  31  are  car- 
ried  on  arms  32  which  are  pivoted  on  the  axle  34. 
Thus,  the  tip  29  is  pivotal  about  the  axis  of  the  pins 
31  which  are  within  the  confines  of  the  tip  29,  and  also 
about  the  axis  34  which  is  rearwardly,  or  upstream,  of 

the  tip  29. 
In  view  of  this  construction,  the  tip  29  will  pivot  to 

one  side,  pivoting  about  both  the  axis  34  and  the  axis 
31.  In  this  condition,  fluid  passing  through  the  seg- 

5  ment  28  will  also  pass  through  the  segment  29.  The 
fluid  will  impinge  on  the  lip  30  to  move  the  lip  out  of 
the  fluid  stream;  also,  the  discharge  of  the  fluid  from 
the  tip  29  in  one  angular  direction  will  cause  a  reac- 
tion  that  urges  the  tip  29  in  the  opposite  direction.  The 

10  assembly  will  therefore  move  in  the  opposite  direction 
until  the  segment  reaches  the  limit.  The  tip  29  will  ro- 
tate  about  the  axes  31  and  34  and  the  process  will  be 
repeated. 

The  control  means  may  comprise  the  engage- 
rs  ment  of  the  edge  of  the  tip  29  with  the  side  of  the  seg- 

ment  28,  or  the  fluid's  impinging  on  the  opposite  side 
of  the  lip  30  may  act  as  the  control.  Other  control  ar- 
rangements  may  be  used  if  desired. 

Looking  at  Fig.  5  of  the  drawings,  it  will  be  noticed 
20  that  the  construction  is  the  same  as  in  Fig.  3,  but  the 

embodiment  of  Fig.  5  omits  the  lip  30.  Since  the  lip  30 
is  the  only  difference,  Fig.  4  accurately  depicts  the 
top  plan  view  of  the  Fig.  5  embodiment  as  well  as  Fig. 
3.  The  embodiment  of  Fig.  5  includes  all  the  structure 

25  described  in  conjunction  with  Fig.  3,  and  the  same 
parts  carry  the  same  numerals  with  an  a  suffix.  In  op- 
eration,  since  the  device  of  Fig.  5  has  no  lip  30,  the 
motion  of  the  tip  29a  is  caused  by  the  reaction  of  the 
discharge  of  the  fluid  from  the  tip  29a.  When  the  tip 

30  29a  reaches  the  opposite  extremity,  the  inertia  will 
cause  the  tip  29a  to  pivot  about  the  axis  31a. 

Attention  is  now  directed  to  Figs.  6  and  7  of  the 
drawings.  This  embodiment  of  the  invention  operates 
similarly  to  the  device  disclosed  in  the  above  identi- 

35  f  ied  co-pending  application,  and  that  disclosure  is  in- 
corporated  herein  by  reference.  The  difference  in  the 
device  of  Fig.  6  is  that  the  segments  of  the  nozzle  are 
telescoped  inward.  Thus,  there  is  a  stationary  seg- 
ment  35,  and  a  first  oscillable  segment  36  completely 

40  contained  within  the  stationary  segment  35.  The  first 
oscillable  segment  36  is  pivoted  about  the  axis  38. 

A  second  oscillable  segment  39  is  pivotally  car- 
ried  by  the  first  segment  36,  the  segment,  or  tip,  39, 
being  pivoted  at  40.  Thus,  both  pivoted  segments  36 

45  and  39  are  housed  completely  within  the  stationary 
segment  35.  The  reaction  of  the  fluid  discharge  from 
the  segments  drives  the  segments  as  is  discussed  in 
the  co-pending  application,  and  hereinbefore. 

To  assist  in  driving  the  tip  39,  the  segment  39  may 
so  include  a  central  web  for  impingement  of  the  fluid 

stream;  or,  the  tip  39  may  be  laterally  flattened,  some- 
what  as  shown  in  broken  lines  in  Fig.  7  of  the  draw- 
ings. 

The  device  illustrated  in  Fig.  8  of  the  drawings 
55  comprises  two  segments,  or  only  one  oscillable  seg- 

ment,  but  the  one  oscillable  segment  50  is  pivotable 
about  one  axis  51,  and  that  one  axis  51  is  pivotable 
about  a  second  axis  52.  The  motion  is  therefore  com- 
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parable  to  the  device  of  Fig.  5,  and  the  basic  action 
should  be  understood  without  further  discussion. 

Those  skilled  in  the  art  should  understand  that 
the  device  shown  in  Fig.  8  is  designed  for  use  with  liq- 
uids,  or  rather  high  pressure  gases.  As  a  result,  the 
segment  50  must  have  a  relatively  high  mass.  Light 
weight  members  such  as  those  used  for  leaf  blowers 
and  the  like  would  not  have  sufficient  mass  to  divert 
the  fluid  stream  when  the  stream  is  liquid,  or  a  high 
pressure  gas.  Thus,  the  segment  50  has  rather  thick 
walls,  and  may  be  formed  of  brass  or  other  relatively 
heavy  material. 

In  the  embodiment  of  Fig.  8,  an  advantage  of  the 
construction  is  that  the  leakage  external  to  the  seg- 
ment  50  is  in  the  same  direction,  and  will  be  a  part  of 
the  same  stream,  as  the  flow  through  the  segment  50. 

From  the  foregoing  discussion  it  will  be  under- 
stood  that  the  present  invention  provides  nozzles  for 
causing  oscillation  of  a  fluid  stream.  Most  of  the  em- 
bodiments  of  the  invention  are  designed  for  use  with 
low  pressure  gas  streams,  but  some  may  be  used 
with  high  pressure  gas  or  low  to  medium  pressure  liq- 
uids.  The  general  principle  of  operation  is  substantial- 
ly  the  same,  but  some  modifications  are  required  to 
divert  a  high  energy  stream.  Thus,  it  will  be  obvious 
to  those  skilled  in  the  art  that  the  present  invention  is 
applicable  to  a  wide  variety  of  devices,  such  as  shop 
blow  guns,  hairdryers,  industrial  heat  guns  and  other 
drying  and  heating  apparatus,  and  such  as  pressure 
washers  shower  heads,  water  hoses,  leaf  blowers,  ir- 
rigation  nozzles  and  other  cleaning  and  watering  de- 
vices.  Furthermore,  though  not  disclosed  above,  an 
oscillable  nozzle  made  in  accordance  with  the  pres- 
ent  invention  can  be  mounted  in  a  fluid  stream,  and 
the  oscillations  counted  or  otherwise  monitored  for 
use  as  an  indication  of  the  speed  of  the  fluid  stream. 
The  frequency  of  the  oscillations  is  proportional  to  the 
speed  of  the  fluid,  so  the  output  will  yield  a  digital  in- 
dication  of  speed. 

It  will  therefore  be  understood  by  those  skilled  in 
the  art  that  the  particular  embodiments  of  the  inven- 
tion  here  presented  are  by  way  of  illustration  only,  and 
are  meant  to  be  in  no  way  restrictive;  therefore,  nu- 
merous  changes  and  modifications  may  be  made, 
and  the  full  use  of  equivalents  resorted  to,  without  de- 
parting  from  the  spirit  or  scope  of  the  invention  as  out- 
lined  in  the  appended  claims. 

Claims 

1.  A  nozzle  for  providing  an  oscillating  fluid  flow, 
said  nozzle  being  connected  for  receiving  fluid 
from  a  fluid  source  which  provides  a  fluid  stream, 
said  nozzle  comprising  a 
stationary  segment  having  an  outlet  end  for  de- 
livering  said  fluid  stream  therefrom,  an  oscillating 
segment  pivotally  connected  to  said  stationary 

segment  at  said  outlet  end  of  said  stationary  seg- 
ment,  said  oscillating  segment  having  an  inlet 
end  for  receiving  said  fluid  stream  and  an  outlet 
end  through  which  said  fluid  stream  is  dis- 

5  charged,  said  oscillating  segment  being  substan- 
tially  rigid,  pivot  means  for  pivotally  connecting 
said  oscillating  segment  to  said  stationary  seg- 
ment,  said  pivot  means  being  located  adjacent  to 
said  inlet  end  of  said  oscillating  segment,  and  an 

10  inwardly  turned  lip  on  said  oscillating  segment, 
said  inwardly  turned  lip  causing  oscillation  of  said 
oscillating  segment  and  said  fluid  stream. 

2.  A  nozzle  as  claimed  in  claim  1,  wherein  said  in- 
15  wardly  turned  lip  is  adjacent  to  said  outlet  end  of 

said  oscillating  segment  for  directly  receiving  flu- 
id  force  to  cause  motion  of  said  oscillating  seg- 
ment  so  that  one  portion  of  said  inwardly  turned 
lip  moves  out  of  said  fluid  stream  and  causes  an- 

20  other  portion  of  said  lip  to  move  into  said  fluid 
stream. 

3.  A  nozzle  as  claimed  in  claim  2,  and  further  includ- 
ing  control  means  for  limiting  pivotal  motion  of 

25  said  oscillating  segment. 

4.  A  nozzle  as  claimed  in  claim  3,  said  control 
means  comprising  engagement  of  said  stationary 
segment  by  said  oscillating  segment. 

30 
5.  A  nozzle  as  claimed  in  claim  3,  wherein  said  con- 

trol  means  comprises  the  force  of  said  stream 
against  said  lip. 

35  6.  A  nozzle  for  providing  an  oscillating  fluid  flow, 
said  nozzle  being  connected  for  receiving  fluid 
from  a  fluid  source  for  providing  a  fluid  stream, 
said  nozzle  comprising  a  stationary  segment  hav- 
ing  inside  surfaces  in  direct  contact  with  said  fluid 

40  stream  for  containment  of  said  stream,  said  sta- 
tionary  segment  having  an  inlet  end  to  receive 
said  stream  from  said  source,  and  an  outlet  end 
downstream  of  said  inlet  end,  a  first  oscillating 
segment  received  within  said  stationary  segment 

45  and  pivotally  connected  to  said  stationary  seg- 
ment,  said  first  oscillating  segment  being  sub- 
stantially  rigid,  first  pivot  means  for  pivotally  con- 
necting  said  first  oscillating  segment  to  said  sta- 
tionary  segment,  a  second  pivot  means  received 

so  within  said  stationary  segment,  said  second  pivot 
means  being  downstream  from  said  first  pivot 
means  and  pivotal  about  said  first  pivot  means,  a 
second  oscillating  segment,  said  second  oscillat- 
ing  segment  being  substantially  rigid  and  pivotal- 

55  ly  connected  to  said  first  oscillating  segment  by 
said  second  pivot  means,  said  second  oscillating 
segment  having  an  inlet  end  for  receiving  at  least 
a  portion  of  said  stream,  an  outlet  end  for  dis- 
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charging  said  at  least  a  portion  of  said  fluid 
stream,  so  that  oscillation  of  said  first  and  second 
oscillating  segments  is  caused  by  reactive  thrust 
of  discharging  said  at  least  a  portion  of  said 
stream  and  interaction  between  the  rigid  seg- 
ments. 

7.  A  nozzle  as  claimed  in  claim  6,  wherein  said  out- 
let  end  of  said  second  oscillating  segment  is  ad- 
jacent  to  said  outlet  end  of  said  stationary  seg- 
ment. 

8.  A  nozzle  as  claimed  in  claim  6,  said  oscillating 
segments  being  dimensioned  such  that  a  portion 
of  said  fluid  stream  passes  between  said  station- 
ary  segment  and  said  second  oscillating  seg- 
ment. 

9.  A  nozzle  for  providing  an  oscillating  fluid  flow, 
said  nozzle  being  connected  for  receiving  fluid 
from  a  fluid  source  which  provides  a  fluid  stream, 
said  nozzle  comprising  a  stationary  segment  hav- 
ing  inside  surfaces  in  direct  contact  with  said 
stream  for  containment  of  said  stream,  said  sta- 
tionary  segment  having  an  inlet  end  to  receive 
said  stream  from  said  source,  and  an  outlet  end 
downstream  from  said  inlet  end,  substantially  rig- 
id  frame  means  pivotally  connected  to  said  sta- 
tionary  segment,  first  pivot  means  for  pivotally 
connecting  said  frame  means  to  said  stationary 
segment,  second  pivot  means  downstream  from 
said  first  pivot  means  and  pivotal  about  said  first 
pivot  means,  and  a  second  oscillating  segment, 
said  second  oscillating  segment  being  substan- 
tially  rigid  and  connected  to  said  frame  means  by 
said  second  pivot  means,  said  second  oscillating 
segment  having  an  inlet  end  for  receiving  said 
stream  from  said  outlet  end  of  said  stationary 
segment,  and  an  outlet  end  for  discharging  said 
stream,  the  arrangement  being  such  that  oscilla- 
tion  is  caused  by  reactive  thrust  of  discharging 
said  stream  and  interaction  between  said  rigid 
segments. 

10.  A  nozzle  for  providing  an  oscillating  fluid  flow, 
said  nozzle  being  connected  for  receiving  fluid 
from  a  fluid  source  which  provides  a  fluid  stream, 
said  nozzle  comprising  a  stationary  segment  hav- 
ing  an  outlet  end  for  delivering  said  fluid  stream, 
a  first  oscillating  segment  pivotally  connected  to 
said  outlet  end  of  said  stationary  segment,  said 
first  oscillating  segment  having  an  inlet  end  for  re- 
ceiving  said  stream  and  an  outlet  end  for  deliver- 
ing  said  stream,  first  pivot  means  for  pivotally 
connecting  said  first  oscillating  segment  to  said 
stationary  segment,  a  second  oscillating  seg- 
ment  pivotally  connected  to  said  outlet  end  of 
said  first  oscillating  segment,  said  second  oscil- 

lating  segment  having  an  inlet  end  for  receiving 
said  stream  and  an  outlet  end  for  discharging 
said  stream,  second  pivot  means  for  pivotally 
connecting  said  second  oscillating  segment  to 

5  said  first  oscillating  segment,  said  second  pivot 
means  being  adjacent  to  said  outlet  end  of  said 
first  oscillating  segment  and  adjacent  to  said  inlet 
end  of  said  second  oscillating  segment,  and  an 
inwardly  turned  lip  on  said  second  oscillating 

10  segment  adjacent  to  said  outlet  end  of  said  sec- 
ond  oscillating  segment,  said  inwardly  turned  lip 
causing  oscillation  of  said  oscillating  segments 
and  said  stream. 

15  11.  A  nozzle  as  claimed  in  claim  10,  and  further  in- 
cluding  control  means  for  limiting  oscillation  of 
said  first  oscillating  segment. 
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