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fore,  the  braking  force  is  capable  of  being  regu- 
lated  by  controlling  the  amount  of  fluid  fed  into 
the  impeller  portion.  Since  the  regulation  of  the 
fluid  being  fed  is  arranged  so  that  fluid  is  not 
supplied  to  the  impeller  portion  until  the  rota- 
tional  speed  reaches  a  predetermined  level  no 
braking  force  is  generated  during  the  operation  of 
a  wheel  which  is  rotated  under  the  predetermined 
level  of  speed,  and  the  braking  force  is  produced 
as  the  rotational  speed  is  increased  beyond  the 
predetermined  level. 

The  hydraulic  brake  can  be  used  in  a  water- 
wheel  apparatus  for  recovering  fluid  energy  dis- 
posed  in  a  fluid  stream  and  mounted  on  a  rotat- 
able  shaft. 

The  present  invention  will  become  clear  when 
the  detailed  description  is  reviewed  in  conjunc- 
tion  with  the  accompanying  drawings,  a  brief 
explanation  of  which  is  summarised  below. 

Figure  1  is  a  graph  showing  the  relationship  in 
the  hydraulic  brake  between  the  braking  power 
and  the  amount  of  fluid  in  the  impeller  portion; 

Figure  2  is  a  cross  sectional  view  of  a  first 
embodiment  according  to  the  present  invention; 

Figure  3  is  a  graph  illustrating  the  power  curves 
of  the  hydraulic  brake  according  to  the  present 
invention  relative  to  the  rotational  speed; 

Fig.  4  shows  a  second  embodiment  of  the 
hydraulic  brake  according  to  the  present  inven- 
tion;  and 

Fig.  5  shows  a  water  wheel  apparatus  incor- 
porating  the  hydraulic  brake  shown  in  Fig.  2. 

Before  explaining  the  embodiments  of  the 
present  invention,  the  relationship  between  the 
amount  of  fluid  within  the  impeller  portion  and 
the  braking  force  is  briefly  touched  upon.  Such 
relationship  is  illustrated  in  Fig.  1  and  the  curve 
shown  therein  is  represented  by  the  equation 

P=KN3D5 

in  which 
P:  braking  force 
N:  rotational  speed  (number  of  revolutions  per 

minute) 
D:  diameter  of  impeller 
K:  constant  depending  on  fluid  volume  within 

impeller  portion. 
Accordingly,  if  the  fluid  volume  is  varied,  the  v 

constant  K  is  changed  so  that  the  braking  force  P 
is  regulated.  The  present  invention  relies  on  the 
phenomenon  described  above. 

Reference  is  now  made  to  Fig.  2  wherein  an 
embodiment  of  a  hydraulic  brake  according  to  the 
present  invention  is  schematically  illustrated  in  a 
cross  section.  A  rotatable  shaft  1  adapted  to  be 
driven  by  the  wheel  has  attached  at  the  end 
thereof  a  rotatable  impeller  2.  A  stationary  impel- 
ler  8  is  stationarily  mounted  on  the  inner-side  wall 
of  a  housing  7  in  opposing  relation  to  the  rotat- 
able  impeller  2  so  as  to  compose  a  main  part  "X" 
of  the  hydraulic  brake  similar,  in  construction,  to  a 
so-called  hydraulic  coupling.  For  convenience, 
the  main  part  is  hereinafter  referred  to  as  an 
impeller  portion  "X".  The  housing  7  includes  a 

Description 

The  present  invention  relates  to  a  hydraulic 
brake  in  accordance  with  the  preamble  of  Claim  1  . 

In  general,  a  water  wheel  or  a  wind  mill  is  5 
employed  to  utilise  and  recover  fluid  energy  in 
order  to  provide  power  to  a  load.  When  the 
magnitude  of  the  load  varies,  the  rotational  speed 
of  the  water  wheel  or  wind  mill  is  affected.  For 
instance,  when  the  magnitude  of  the  load  is  10 
decreased,  the  water  wheel  or  wind  mill  is  rotated 
faster  because  the  flowing  energy  is  usually 
unchanged  over  a  certain  period.  Therefore,  it  has 
been  necessary  to  control,  limit  or  maintain  such 
rotational  speed  of  the  water  wheel  or  wind  mill  15 
to  allow  for  cases  when  the  magnitude  of  the  load 
varies.  To  such  end,  a  flow  control  valve  accom- 
panied  by  a  regulating  means  has  been  disposed 
upstream  of  the  wheel.  (Hereinafter,  the  term 
"wheel"  is  employed  for  convenience  to  mean  a  20 
water  wheel  or  wind  mill).  The  regulating  means 
comprises,  for  example,  an  actuator  for  actuating 
the  flow  control  valve  and  a  sensor  sensing  the 
rotational  speed  so  as  to  determine  the  degree  of 
required  operation  by  the  actuator,  and  such  25 
regulating  means  has  been  of  a  relatively  large 
size  which  has  made  it  expensive  and  has 
required  a  large  space  for  installation. 

An  hydraulic  brake  in  accordance  with  the 
preamble  of  Claim  1  is  known  from  US  —  A  —  30 
3  958  671  in  which  the  supply  of  operating  fluid 
forms  in  a  reservoir  an  annulus  which  will 
develop  only  when  the  rotational  speed  of  the 
rotatable  impeller  is  sufficient  to  render  the  brake 
operative.  The  impeller  portion  can  receive  such  35 
fluid  from  the  reservoir  only  when  the  pressure  in 
the  radially  innermost  portion  of  the  interior  of 
the  reservoir  increases  in  response  to  admission 
of  compressed  air. 

According  to  our  invention  in  an  hydraulic  40 
brake  in  accordance  with  the  preamble  of  Claim  1, 
the  means  for  controlling  the  volume  of  said 
operating  liquid  within  said  impeller  portion  var- 
ies  said  volume  in  response  to  variations  in  the 
rotational  speed  of  said  shaft,  and  said  means  45 
comprises 

an  outer  flange  associated  with  said  rotatable 
impeller  so  as  to  be  rotatable  with  said  impeller, 
said  flange  being  provided  with  an  annular 
groove  (3)  for  retaining  a  ring  of  fluid  formed  by  so 
centrifugal  force; 

a  fluid  conduit  communicating  said  ring  of  fluid 
with  said  impeller  portion; 

a  fluid  discharge  port  means  in  said  impeller 
portion;  and  55 

a  valve  responsive  to  the  rotational  speed  of 
said  shaft  and  disposed  in  said  fluid  conduit. 

Therefore,  if  the  rotational  impeller  is  rotated 
with  the  presence  of  hydraulic  fluid  between  the 
impellers,  an  hydraulic  torque  is  generated  and,  60 
thus,  a  braking  force  is  applied  to  the  rotation  of 
the  rotatable  impeller. 

The  braking  force  of  the  above  construction 
naturally  depends  on  the  volume  of  the  fluid 
contained  within  the  impeller  portion  and,  there-  65 
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is  stabilized  after  balancing  the  amount  fed  to  the 
impeller  portion  through  the  scoop  tube  6  and  the 
value  9  and  the  amount  discharged  from  the 
discharge  port(s)  11  so  that  the  braking  force 

5  corresponding  to  the  amount  of  oil  14  is  applied 
to  the  shaft  3.  As  the  rotational  speed  of  the  shaft 
becomes  faster,  the  opening  degree  of  the  valve 
becomes  larger.  If  the  valve  9  is  fully  opened,  the 
oil  14  within  the  impeller  portion  of  the  impellers 

w  2  and  8  will  completely  fill  the  impeller  portion. 
Further  increase  in  the  speed  of  the  shaft  will 
produce  a  higher  braking  force  in  proportion  to 
the  cubic  multiplication  of  the  rotational  speed 
(number  of  revolutions  per  minute). 

w  The  operating  condition  of  the  hydraulic  brake 
explained  above  is  illustrated  in  Fig.  3  with 
respect  to  the  relationship  between  the  rotational 
speed,  i.e.  number  of  revolutions  per  minute  (in 
abscissa)  and  the  braking  power  applied  to  the 

20  rotatable  shaft  (in  ordinate)  in  a  case  where  the 
hydraulic  brake  is  directly  coupled  to  the  rotatable 
shaft  of  the  wheel. 

In  general,  in  the  water  wheel  or  wind  mill,  the 
rotational  speed  varies  as  the  input  to  the  load 

25  varies  and  such  relationship  is  shown  in  Fig.  3  as 
represented  by  the  curve  "a"  provided  that  the 
water  head  or  wind  pressure  is  kept  constant. 
Incidentally,  in  Fig.  3, 

N  ̂ rotational  speed  (number  of  revolutions  per 
30  minute)  at  the  rated  power; 

N2:  rotational  speed  (number  of  revolutions  per 
minute)  where  the  net  input  power  to  the  load 
becomes  zero;  and 

Nr:  rotational  speed  (number  of  revolutions  per 
35  minute)  without  any  restraint. 

On  the  other  hand,  the  performance  curve  of 
the  hydraulic  brake  shown  in  Fig.  2  is  illustrated 
as  the  curve  "P"  in  Fig.  3.  From  this  curve  "P",  it 
may  be  understood  that  the  rotational  speed 

40  (number  of  revolutions  per  minute)  may  be  con- 
trolled  for  any  power  input  to  the  load  within  a 
range  between  N-,  and  N2  wherein  N,  is  as  defined 
above  (i.e.  the  number  of  revolutions  per  minute 
at  the  rated  power)  and  N2  is  the  number  of 

45  revolutions  where  curves  "a"  and  "P"  intersect 
each  other  and  the  net  input  power  to  the  load 
becomes  zero.  The  point  "c"  on  the  curve  "P" 
represents  the  condition  in  a  case  where  the  oil  14 
completely  fills  the  impeller  portion.  The  vertical 

50  length  between  the  curve  "a"  and  "P"  is  the  net 
power  to  be  input  to  the  load  and  the  vertical 
length  between  the  curve  "p"  and  the  abscissa 
corresponds  to  the  braking  power  consumed  in 
addition  to  the  net  power  which  actually  drives 

55  the  load. 
In  Fig.  4,  another  embodiment  according  to  the 

present  invention  is  illustrated  in  a  cross  section. 
In  this  drawing,  parts  or  portions  similar  to  those 
of  the  embodiment  shown  in  Fig.  2  are  given  the 

60  same  respective  references  with  prime,  and  the 
respective  functions  thereof  are  the  same  as 
those  with  the  corresponding  numerals  without 
prime  in  Fig.  2.  In  this  embodiment,  a  flow  control 
valve  29  is  employed  in  place  of  the  valve  9  of  the 

65  first  embodiment.  This  valve  29  is  actuated  to 

portion  15  which  serves  as  an  oil  sump.  The 
rotatable  impeller  2  comprises  a  peripheral  flange 
4  at  the  outer  peripheral  portion  thereof  and  the 
flange  4  is  so  configured  as  to  form  an  annular 
groove  3  in  which  an  oil  or  fluid  ring  is  produced 
by  a  centrifugal  force  when  the  impeller  2  is 
driven  to  rotate  while  immersing  the  flange  4 
partially  in  the  oil  at  the  sump  15.  Also,  a  rotor 
casing  10  is  attached  to  the  rotatable  impeller  2  so 
as  to  enclose  the  stationary  impeller  8  therein 
without  interfering  with  the  relative  rotation 
therebetween.  A  flow  control  valve  9  is  disposed 
in  the  housing  7  and  is  adapted  to  regulate  the 
amount  of  oil  14  in  the  impeller  portion  "X"  of  the 
hydraulic  brake.  The  oil  14  used  for  braking  is 
introduced  into  the  impeller  portion  "X"  by 
means  of  a  scoop  tube  6  through  the  valve  9.  A 
valve  body  9a  of  the  valve  9  is  normally  urged  to 
close  the  valve  by  a  spring  13.  Also,  the  valve 
body  9a  is  adapted  to  receive  a  hydraulic  pressure 
from  a  rear  chamber  12  at  the  side  opposite  the 
spring  13.  The  rear  chamber  12  is  coupled  with 
the  oil  ring  in  the  flange  groove  3  through  a  scoop 
tube  5  supplied  with  a  pressurized  oil  from  the  oil 
ring  formed  within  the  groove  3,  the  pressure 
being  generated  by  the  centrifugal  force  cause  by 
the  rotation.  Therefore,  the  position  of  the  valve 
body  9a  is  determined  by  the  spring  13  and  the 
hydraulic  pressure  in  the  rear  chamber  12  derived 
from  the  rotation  of  the  flange  groove  3.  In 
addition  to  the  valve  9,  a  discharge  port  or  ports 
11  are  provided  in  the  peripheral  wall  of  the  rotor 
casing  10.  The  amount  of  oil  14  in  the  impeller 
portion  is,  thus,  regulated  by  the  valve  9  and  the 
discharge  port  (or  ports)  11  and  this  amount 
determines  the  magnitude  of  the  braking  force. 
The  spring  13  is  adjustable  by  an  adjusting  head 
16  threadably  engaged  in  the  valve  9  so  as  to  set 
the  pressure  valve  in  the  chamber  12  for  com- 
mencement  of  the  opening  of  the  valve  9  or 
movement  of  the  valve  body  9a  away  from  a 
valve  seat  9b.  The  head  16  is  fixed  in  place  by  a 
lock  nut  17  after  the  adjustment  and  is  covered  by 
a  cap  18. 

In  operation,  when  the  revolutional  speed  of  the 
shaft  1  is  varied,  the  pressure  in  the  fluid  taken  out 
from  the  groove  3  through  the  scoop  tube  5  also 
varies.  If  the  spring  13  has  been  adjusted  so  as  to 
be  stronger  than  a  certain  predetermined 
pressure  in  the  rear  chamber  12,  the  valve  9  will 
be  kept  closed  until  the  pressure  in  the  rear 
chamber  12  reaches  the  predetermined  pressure 
whereby  the  oil  14  in  the  impeller  portion  "X" 
does  not  exist  and,  thus,  no  braking  force  is 
produced  during  the  period  in  which  the  pressure 
in  the  rear  chamber  12  is  below  the  predeter- 
mined  pressure.  However,  when  the  speed  of  the 
rotation  of  the  shaft  becomes  faster  so  that  the 
hydraulic  pressure  in  the  rear  chamber  12  is 
raised  higher  than  the  predetermined  pressure, 
the  hydraulic  pressure  in  the  rear  chamber  12 
overcomes  the  force  of  the  spring  13  to  open  the 
valve  9  whereby  the  fluid  or  oil  is  introduced  as 
the  oil  14  into  the  impeller  portion  "X"  through 
the  scoop  tube  6.  The  amount  of  oil  14  introduced 
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(3)  no  sliding  portion  or  contact  portion  is 
required  whereby  a  long  endurance  life  and  steady 
operation  are  expectable;  and 

(4)  the  control  point  where  the  braking  force  is  to 
be  initially  applied  is  easily  pre-set  so  that  no 
braking  force  is  applied  until  the  rotational  speed 
reaches  the  pre-set  value. 

In  the  embodiments  illustrated,  the  volume  of 
the  fluid  within  the  impellers  portion  is  regulated 
by  the  pressure  in  response  to  the  rotational 
speed,  control  of  such  volume  may  also  be 
effected  by  shifting  the  position  of  the  inlet  port  of 
the  scoop  tube  directly  in  response  to  a  change  in 
the  centrifugal  force  so  that  the  volume  of  fluid 
within  the  impeller  portion  may  be  varied  from 
zero  to  an  amount  corresponding  to  the  point  "b" 
in  Fig.  2. 

Claims 

control  the  opening  degree  by  a  weight  governor 
23  which  is  responsive  to  the  rotational  speed  of 
the  shaft  1'.  The  governor  23  comprises  spring 
plates  21  and  weights  22  and  is  coupled  to  a  valve 
body  29a.  The  spring  plates  21  serve  to  normally 
urge  the  valve  body  towards  a  valve  seat  29b  to 
thereby  close  the  valve  29.  In  operation,  as  the 
rotational  speed  of  the  shaft  1  '  is  increased,  the 
weights  22  are  caused  to  move  radially  outwardly 
so  as  to  move  the  coupled  valve  body  29a  away 
from  the  valve  seat  29b,  thus  opening  the  valve.  By 
proper  determination  of  the  initial  load  on  the  plate 
springs  21  ,  the  rotational  speed  at  which  the  valve 
commences  its  opening  is  pre-set. 

Because  of  the  presence  of  the  valve  29  accom- 
panied  by  the  weight  governor  just  explained 
above,  there  is  no  necessity  in  the  second  embodi- 
ment  to  have  a  scoop  tube  similar  to  the  scoop 
tube  5  shown  in  the  first  embodiment. 

Referring  now  to  Fig.  5,  there  is  shown  a 
hydraulic  generator  associated  with  a  hydraulic 
brake  according  to  the  present  invention.  The 
hydraulic  brake  incorporated  in  this  example  is 
designated  as  "A"  in  Fig.  5  and  it  corresponds  to 
the  first  embodiment  illustrated  in  Fig.  2. 

A  shaft  31  is  rotatably  supported  by  bearings  32 
and  33  which  are  installed  in  a  housing  34.  At  the 
lower  end  of  the  shaft  31,  a  water  wheel  35  is 
secured  and,  at  the  upper  end  thereof,  the 
hydraulic  brake  "A"  is  coupled.  Between  the 
bearings  32  and  33,  a  rotor  36  of  the  generator  is 
mounted  on  the  shaft  31  and  a  stator  37  of  the 
generator  is  secured  in  the  housing  34  in  opposit- 
ing  relation  to  the  rotor  36.  A  sealing  means  such 
as  a  mechanical  seal  38  is  disposed  around  the 
shaft  31  between  the  rotor  36  and  the  water  wheel 
35. 

In  the  arrangement  shown  in  Fig.  5,  water  flow  is 
introduced  into  the  housing  34  through  an  intake 
39  in.  the  direction  indicated  by  an  arrow  "F"  and 
such  water  flow  causes  the  water  wheel  35  to 
rotate,  whereby  generating  electric  power.  In  this 
instance,  the  hydraulic  brake  "A"  controls  the 
rotation  of  the  shaft  31  as  explained  in  connection 
with  Figs.  2,  3  and  4.  The  control  of  the  hydraulic 
brake  "A"  is  effected  in  response  to  variations  in 
the  load.  Also,  the  brake  "A"  serves  to  control  the 
rotational  speed  of  the  shaft  in  case  the  head 
imposed  on  the  water  wheel  35  varies  such  as 
where  the  rotational  speed  increases  as  a  result  of 
variation  of  the  head.  Accordingly,  a  steady  and 
stable  operation  of  the  hydraulic  generator  is 
achieved  without  the  need  for  a  complicated 
controller  as  has  heretofore  been  required.  Of 
course,  a  brake  other  than  "A"  such  as  that  shown 
in  Fig.  4,  etc.  may  also  be  employed  in  Fig.  5. 

Summarizing  the  above,  according  to  the 
present  invention  the  following  have  been 
realized: 

(1)  a  braking  force  is  able  to  be  changed  over 
within  a  certain  and  relatively  wide  range  of 
rotational  speeds; 

(2)  construction  of  the  brake  is  made  simple  and 
•any  extra  power  source  or  signal  is  not  required  for 
generating  the  braking  force; 

10 

15 

20 
1  .  An  hydraulic  brake  adapted  to  apply  a  braking 

force  to  a  rotating  shaft  (1)  when  the  rotational 
speed  is  increased  beyond  a  predetermined  value, 
in  which  said  brake  comprises 

25  a  rotatable  impeller  (2)  mounted  on  said  shaft; 
a  stationary  impeller  (8)  disposed  opposite  said 

rotatable  impellerto  constitute  an  impeller  portion 
(X)  which  is  adapted  to  retain  an  operating  fluid 
therein;  and 

30  a  means  for  controlling  the  volume  of  said 
operating  fluid  within  said  impeller  portion, 
characterised  in  that  said  means  for  controlling  the 
volume  of  operating  fluid  varies  said  volume  in 
response  to  variations  in  the  rotational  speed  of 

35  said  shaft  (1),  and  said  means  comprises 
an  outerflange  (4)  associated  with  said  rotatable 

impeller  (2)  so  as  to  be  rotatable  with  said  impeller, 
said  flange  being  provided  with  an  annular  groove 

■  (3)  for  retaining  a  ring  of  fluid  formed  by  cen- 
40  trifugal  force; 

a  fluid  conduit  (6)  communicating  said  ring  of 
fluid  with  said  impeller  portion  (X); 

a  fluid  discharge  port  means  (1  1  )  in  said  impeller 
portion  (X);  and 

45  a  valve  (9)  responsive  to  the  rotational  speed  of 
said  shaft  and  disposed  in  said  fluid  conduit. 

2.  An  hydraulic  brake  as  claimed  in  claim  1 
characterized  in  that  said  valve  comprises  a  valve 
body  (9a)  normally  urged  toward  a  valve  seat  by  a 

so  spring  means  (13)  such  as  to  close  the  valve  until 
the  rotational  speed  of  said  shaft  reaches  a 
predermined  value  which  is  pre-set  by  adjusting 
said  spring  means. 

3.  An  hydraulic  brake  as  claimed  in  claim  2 
55  characterized  in  that  said  valve  body  (9a)  is 

adapted  to  receive  a  hydraulic  pressure  from  said 
ring  of  fluid  so  as  to  be  urged  against  said;spring 
means  thereby  varying  the  opening  degree  of  said 
valve  as  the  rotational  speed  of  said  shaft 

60  increases  beyond  said  predetermined  value. 
4.  An  hydraulic  brake  as  claimed  in  claim  2 

characterized  in  that  said  valve  body  (29a)  is 
coupled  with  a  governor  (23)  including  said  spring 
means,  said  governor  retracting  said  valve  body 

65  (29a)  from  the  valve  seat  (296)  in  response  to  an 
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Stromungsmittelenergie  angeordnet  in  einem 
Stromungsmittelstrom  und  angeordnet  auf  einer 
drehbaren  Welle  (31). 

5  Revendications 

1.  Frein  hydraulique  adapte  pour  appliquer  une 
force  de  freinage  a  un  arbre  rotatif  (1)  lorsque  la 
vitesse  de  rotation  depasse  une  valeur  predeter- 

10  minee,  dans  lequel  le  frein  comporte: 
—  un  rotor  (2)  monte  sur  I'arbre; 
—  un  stator  (8)  dispose  en  vis-a-vis  du  rotor 

pour  delimiter  une  partie  de  couplage  (X)  qui  est 
adaptee  pour  retenir  un  fluide  de  fonctionne- 

w  ment;  et 
—  des  moyens  pour  commander  le  volume 

dudit  fluide  de  fonctionnement  dans  la  partie  de 
couplage,  caracterise  en  ce  que  lesdits  moyens  de 
commande  du  volume  de  liquide  de  fonctionne- 

20  ment  font  varier  le  volume  en  reponse  a  des 
variations  de  la  vitesse  de  rotation  de  I'arbre  (1  )  et 
lesdits  moyens  component; 

—  une  collerette  exterieure  (4)  associee  au  rotor 
(2)  de  maniere  a  etre  rotative  avec  le  rotor,  la 

25  collerette  etant  pourvue  d'une  gorge  annulaire  (3) 
destinee  a  retenir  un  anneau  de  fluide  forme  par 
la  force  centrifuge; 

—  un  conduit  de  fluide  (6)  mettant  en  communi- 
cation  I'anneau  de  fluide  avec  la  partie  de  cou- 

30  plage; 
—  des  moyens  (11)  formant  orifice  de  decharge 

de  fluide  de  la  partie  de  couplage;  et 
—  une  soupape  (9)  sensible  a  la  vitesse  de 

rotation  de  I'arbre  et  disposee  dans  ledit  conduit 
35  de  fluide. 

2.  Frein  hydraulique  selon  la  revendication  1, 
caracterise  en  ce  que  la  soupape  comporte  un 
corps  de  soupape  (9a)  normalement  repousse 
vers  un  siege  de  soupape  par  des  moyens  elasti- 

40  ques  (13)  de  maniere  a  fermer  la  soupape  jusqu'a 
ce  que  la  vitesse  de  rotation  de  I'arbre  atteigne 
une  valeur  predeterminee,  qui  est  preetablie  par 
reglage  des  moyens  elastiques. 

3.  Frein  hydraulique  selon  la  revendication  2, 
45  caracterise  en  ce  que  le  corps  de  soupape  (9a)  est 

adapte  pour  recevoir  une  pression  hydraulique  a 
partir  de  I'anneau  de  fluide  de  fagon  a  etre  pousse 
a  I'encontre  des  moyens  elastiques,  faisant  varier 
ainsi  le  degre  d'ouverture  de  la  soupape  lorsque 

so  la  vitesse  de  rotation  de  I'arbre  depasse  ladite 
valeur  predeterminee. 

4.  Frein  hydraulique  selon  la  revendication  2, 
caracterise  en  ce  que  le  corps  de  soupape  (29a) 
est  accouple  a  un  regulateur  (23)  comprenant 

55  lesdits  moyens  elastiques,  le  regulateur  dega- 
geant  le  corps  de  soupape  (29a)  du  siege  de 
soupape  (29b)  en  reponse  a  un  accroissement  de 
la  vitesse  de  rotation  de  I'arbre. 

5.  Utilisation  du  frein  hydraulique  selon  I'une 
60  quelconque  des  revendications  precedentes  dans 

un  appareil  (35)  a  roue  hydraulique  destine  a 
recuperer  I'energie  d'un  fluide,  dispose  dans  un 
courant  de  fluide  et  monte  sur  un  arbre  rotatif 
(31). 

65 

increase  in  the  rotational  speed  of  said  shaft. 
5.  The  use  of  the  hydraulic  brake  according  to 

the  foregoing  claims  in  a  water-wheel  apparatus 
(35)  for  recovering  fluid  energy  disposed  in  a  fluid 
stream  and  mounted  on  a  rotatable  shaft  (31). 

Patentanspruche 

1.  Hydraulische  Bremse  geeignet  zum  Anlegen 
einer  Bremskraft  an  eine  Drehwelle  (1),  wenn  die 
Drehzahl  iiber  einen  vorbestimmten  Wert  hinaus 
erhoht  wird,  wobei  die  Bremse  folgendes  auf- 
weist: 

ein  auf  der  Welle  angeordnetes  drehbares  Flii- 
gelrad  (2); 

ein  entgegengesetzt  zu  dem  drehbaren  Flugel- 
rad  angeordnetes  stationares  Flugelrad  (8)  zur 
Bildung  eines  Flugelradteils  (X),  der  geeignet  ist 
ein  Betriebsstromungsmittel  darin  zu  halten;  und 

Mittel  zur  Steuerung  des  Volumens  des 
Betriebsstrdmungsmittels  innerhalb  des  Flugel- 
radteils  dadurch  gekennzeichnet,  dalS  die  Mittel 
zur  Steuerung  des  Volumens  des  Betriebsstrd- 
mungsmittels  das  Volumen  verandern,  und  zwar 
infolge  von  Anderungen  der  Drehzahl  der  Welle 
(1),  und  daB  die  Mittel  folgendes  aufweisen: 

einen  AuBenflansch  (4)  derart  mit  dem  drehba- 
ren  Flugelrad  (2)  assoziiert,  daSer  mit  dem  Flugel- 
rad  drehbar  ist,  wobei  der  Flansch  mit  einer 
Ringnut  (3)  versehen  ist  urn  einen  Ringausstro- 
mungsmittel  gebildet  durch  die  Zentrifugalkraft 
zu  halten, 

eine  Stromungsmittelleitung  (6)  zur  Verbin- 
dung  des  Stromungsmittelrings  mit  dem  FlCigel- 
radteil  (X), 

StromungsmittelablafSdffnungsmittel  (L)  in 
dem  Fliigelradteil  (X),  und 

ein  Ventil  (9),  welches  auf  die  Drehzahl  der 
Welle  anspricht  und  in  der  Stromungsmittellei- 
tung  angeordnet  ist. 

2.  Hydraulische  Bremse  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daS  das  Ventil  einen 
Ventilkorper  (9a)  aufweist,  der  normalerweise 
gegen  den  Ventilsitz  durch  Federmittel  (13) 
gedriickt  wird  um  so  das  Ventil  zu  schlieBen  bis 
die  Drehzahl  der  Welle  einen  vorbestimmten  Wert 
erreicht,  der  durch  Einstellung  der  Federmittel 
voreingestellt  ist. 

3.  Hydraulische  Bremse  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daB  der  Ventikorper  (9a) 
zur  Aufnahme  eines  hydraulischen  Drucks  von 
dem  Stromungsmittelring  geeignet  ist,  um  so 
gegen  die  Federmittel  gedriickt  zu  werden, 
wodurch  das  OffnungsausmalS  des  Ventils  veran- 
dert  wird,  wenn  die  Drehzahl  der  Welle  iiber  den 
vorbestimmten  Wert  ansteigt. 

4.  Hydraulische  Bremse  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dalS  der  Ventilkorper 
(29a)  mit  einem  Regler  (23)  gekuppelt  ist,  der  die 
Federmittel  aufweist,  wobei  der  Regler  den  Ventil- 
korper  (29a)  vom  Ventilsitz  (29b)  infolge  einer 
Erhohung  der  Drehzahl  der  Welle  zuruckzieht. 

5.  Verwendung  der  hydraulischen  Bremse  nach 
den  vorhergehenden  Anspruchen  einer  Wasse- 
radvorrichtung  (35)  zur  Wiedergewinnung  von 
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