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are  also  active  during  flexion  of  the  knee  and  can 
be  trained  with  this  movement,  if  increasing  knee 
rotational  strength  is  the  goal  of  the  exercise 
program,  then  knee  rotation  exercises  are  more 

5  appropriate.  A  similar  statement  can  be  made  for 
the  hip  rotator  muscles,  which  also  are  active  in 
two  or  more  movements  of  the  hip  joint. 

In  summary,  it  is  concluded  that  increased 
strength  for  the  movements  of  hip  and  knee 

10  rotation  can  contribute  to  improved  performance 
in  events  where  powerful  forces  are  required  to 
be  developed  by  the  involved  muscles.  Optimal 
training  for  increased  strength,  or  strength  main- 
tenance  would  appear  to  take  the  form  of  the 

15  actual  rotation  movement,  although  the  involved 
muscles  may  receive  some  benefit  from  other 
types  of  joint  movement.  The  knee  rotation 
strength  of  the  hamstring  muscles  is  not  predict- 
able  from  their  flexion  strength,  a  finding  which 

20  has  obvious  important  implications  for  strength 
testing  procedures.  It  thus  appears  that  knee 
rotation  strength  should  be  tested  separately 
from  knee  flexion  strength. 

After  a  period  of  strenuous  training  for 
25  increased  strength  has  resulted  in  the  attainment 

of  desired  strength  levels,  a  less  extensive  pro- 
gram  to  simply  maintain  those  levels  may  be 
instituted.  That  is,  the  muscles  are  no  longer 
provided  with  the  constant  "overload"  stimulus 

30  that  is  necessary  for  strength  improvement. 
Rather,  a  program  of  reduced  intensity  may  be 
utilized  to  prevent  the  strength  losses  which 
would  occur  if  training  activity  was  completely 
stopped,  that  is,  in  the  case  of  training  programs 

35  for  athletic  competition  for  example,  during  the 
off-season.  Ideally,  the  athlete  can  take  his 
strength-training  equipment  with  him,  when 
travelling  during  the  competitive  season,  and 
accurate  records  of  strength  levels  are  kept  year- 

40  round. 
It  is  apparent  that  the  integrity  of  a  joint 

depends  on  several  structures,  namely,  the  bony 
structure  of  the  joint,  the  supporting  ligaments 
and  the  muscles  surrounding  it.  While  the  bony 

45  structure  of  a  joint  seems  fixed,  at  least  after 
maturation  of  the  skeletal  system,  it  has  been 
observed  that  the  ligaments  and  muscles  of  a 
joint  can  be  strengthened  through  training  pro- 
grams,  thereby  adding  stability  to  the  joint. 

so  In  the  case  of  preventing  knee  joint  injuries,  the 
contribution  of  the  rotator  muscles  has  received 
little  attention  until  recently.  Commonly,  the  knee 
was  discussed  in  terms  of  its  flexion  and  exten- 
sion  function,  with  considerable  importance 

55  being  placed  on  having  balanced  quadriceps 
(extensors)  and  hamstrings  (flexors)  strength.  It 
appears  that  rotational  knee  exercises  should  also 
be  part  of  an  athlete's  conditioning  program, 
because  as  discussed  hereinafter  with  respect  to 

60  rehabilitation  of  joint  injuries,  the  knee  is  often 
subject  to  rotational  torques  that  sometimes 
cause  severe  internal  derangement. 

There  can  be  no  question  however,  that  preven- 
tive  conditioning  programs  are  worth  the  time 

65  and  effort,  when  the  considerable  money  and 

Description 

This  invention  relates  to  a  rotator  muscle  exer- 
cise  apparatus  for  muscle  development,  exercise 
and  rehabilitation. 

In  designing  strength  or  exercise  training 
equipment,  consideration  must  be  made  of 
several  different  factors.  These  factors  include 
muscle  contractions,  their  types  and  modes  of 
operation,  the  specific  muscle  which  the  person 
wishes  to  develop,  the  mode  of  its  operation  and 
its  particular  structure.  This  latter  consideration  is 
commonly  referred  to  as  specificity  of  training  or 
specific  muscle  isolation. 

The  present  invention  relates  to  the  develop- 
ment  of  rotator  muscles  with  particular  reference 
to  resistance  exercise.  Exercise  for  the  muscles 
responsible  for  rotational  movement  of  the  leg  is 
advocated  for  many  reasons,  including,  inter  alia, 
to  increase  strength,  to  maintain  existing 
strength,  to  prevent  injury,  to  rehabilitate  when 
injury  occurs,  and  to  improve  or  maintain  flexi- 
bility.  The  importance  of  strength  training  to 
conditioning  programmes  for  athletic  participa- 
tion  is  sometimes  overlooked  in  favour  of  cardio- 
respiratory  endurance  development,  but  both 
should  be  considered  in  conditioning  pro- 
grammes. 

While  the  importance  of  strength  to  the  calibre 
of  athletic  performance  will  vary  depending  upon 
the  sport,  a  minimum  strength  is  required  for 
each  sport.  Strength  is  required  for  good  perform- 
ance  in  each  sport,  for  endurance,  acceleration 
and  motor  control  to  co-ordinate  the  activation  of 
muscles  throughout  the  body  to  achieve  optimal 
results  in  producing  the  desired  movement. 

Physiologists  believe  that  training  of  athletes 
should  be  as  specific  as  possible  to  the  actual 
conditions  of  the  sport  in  which  the  athlete  is 
involved. 

It  appears  that  the  central  nervous  system 
undergoes  adaptions  during  strength  training 
that  permit  an  individual  to  more  fully  use  the 
available  muscle  capacity.  The  basic  muscle 
capacity  itself,-  may  also  increase  in  the  form  of 
hypertrophy  and  structural  changes.  The  most 
efficient  mode  of  training  would  appear  to  be  one 
in  which  the  muscles  are  activated  in  as  similar  a 
manner  as  possible  to  that  of  the  actual  athletic 
performance,  so  that  the  central  nervous  system 
uses  specific  consistent  neural  pathways. 

A  strength-training  unit,  designed  to  speci- 
fically  exercise  the  muscles  involved  in  leg  rota- 
tion,  is  therefore,  more  logical  than  using  devices 
which  exercise  the  same  muscles  but  in  other 
functions.  That  is,  the  muscles  involved  in  medial 
rotational  (inward  turning)  of  the  tibia  or  the 
femur  at  the  flexed  knee  joint  are  the  medial 
hamstring  muscles:  sartorius,  gracilis,  semimem- 
branosus  and  semitendinosus.  The  biceps 
femoris  muscle  acts  alone  to  laterally  rotate  the 
knee.  It  is  noted  that  the  popliteus  muscle,  which 
lies  across  the  posterior  aspect  of  the  knee, 
unlocks  the  knee  joint  from  terminal  lateral  rota- 
tion  of  the  tibia.  While  these  hamstring  muscles 
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tion  centres,  and  the  like  with  the  result  that  they 
do  not  have  widespread  use  by  athletes  who 
require  a  light-weight,  inexpensive  and  portable 
apparatus  which  is  suitable  for  home  use  and  also 

5  use  at  training  facilities. 
FR-A-1291700  discloses  a  rotator  muscle  exer- 

cise  apparatus  which  has,  in  one  embodiment, 
(i)  a  pair  of  rotatable  foot  rests; 
(ii)  a  pair  of  air  cylinders  contained  within  a 

10  housing,  each  cylinder  including  a  piston  rod  and 
a  piston  seal  attached  to  one  end  thereof; 

(iii)  two  drive  means,  each  adapted  to  drive  a 
corresponding  piston  rod  inwardly  and  outwardly 
of  the  cylinder  in  response  to  the  rotational 

15  movement  of  the  foot  rests,  whereby  the  amount 
of  air  pressure  within  each  cylinder  is  increased  or 
decreased  in  response  to  the  rotational  displace- 
ment  of  the  foot  rests  from  its  neutral  position, 
thus  providing  increasing  resistance  to  said  rota- 

20  tional  movement  with  an  increasing  angle  of  said 
displacement. 

In  FR-A-1291700  the  rotation  of  the  foot  rests  is 
limited  by  causing  the  points  of  connection  of  the 
foot  rest  and  the  corresponding  piston  to  move  in 

25  a  guide  slot  in  the  housing.  This  limits  the  exer- 
cise  possible. 

Therefore,  the  present  invention  proposes  that: 
the  foot  rests  are  rotatable  through  180°;  and 

the  apparatus  further  comprises: 
30  (iv)  at  least  one  air  valve  adapted  to  regulate  the 

pressure  of  the  air  within  the  cylinder; 
(v)  control  means  adapted  to  control  the  oper- 

ations  of  the  at  least  one  air  valve; 
(vi)  a  pair  of  indicator  means,  each  indicator 

35  means  communicating  with  one  air  cylinder  and 
•  adapted  to  indicate  the  air  pressure  within  the 

cylinder; 
(vii)  support  means  adapted  to  support  and 

balance  the  user  of  the  apparatus. 
40  US-A-3702188  discloses  a  rotator  muscle  exer- 

cise  apparatus  in  which  the  foot  rests  are  rotat- 
able  through  180°,  but  uses  a  linked  pair  of 
hydraulic  cylinders  to  control  the  movement  of 
the  foot  rests. 

45  Preferably,  the  piston  rod  is  toothed  and  the 
drive  means  comprises  a  toothed  gear  mounted 
on  a  shaft,  the  shaft  seated  in  a  thrust  bearing 
supported  on  a  mount,  and  a  second  bearing 
adapted  to  support  the  shaft,  the  shaft  adapted  to 

50  turn  the  gear  in  response  to  the  rotational  move- 
ment  of  the  foot  rest. 

The  apparatus  may  also  include  a  rack  guide 
adapted  to  guide  and  support  the  terminal  end  of 
the  piston  rod. 

55  An  embodiment  of  the  invention  will  now  be 
described,  in  detail,  by  way  of  example,  with 
reference  to  the  accompanying  drawings,  in 
which: 

FIGURE  1  is  an  end  elevatiorial  view  of  the 
60  rotator  muscle  exercise  apparatus  of  the  present 

invention. 
FIGURE  2  is  a  top  view  of  the  rotator  muscle 

exercise  apparatus  of  the  present  invention. 
FIGURE  3  is  an  exploded  sectional  view  along 

65  line  Ill-Ill  of  figure  2. 

sport  participation  time  that  are  lost  at  all  levels  of 
competition  due  to  injuries  are  considered.  Pre- 
vention  of  sport  injuries  should  be  a  multi-faceted 
endeavour,  including  attention  to  equipment, 
playing  conditions  and  rules.  But  the  importance 
of  physical  conditioning  should  not  be  over- 
looked.  The  recreational  athlete  may  be  particu- 
larly  prone  to  injuries  stemming  from  poor  condi- 
tioning  for  sport  participation.  It  has  been 
observed  that  injuries  to  the  knee  constituted 
45.5%  of  all  injuries  seen  in  a  sports  medicine 
clinic  that  dealt  with  primarily  recreational  ath- 
letes,  a  figure  which  stresses  the  vulnerability  of 
the  knee  in  this  population. 

Knee  joint  injuries  are  considered  to  be  the 
most  common  form  of  joint  injury  suffered  by 
athletes,  particularly  by  those  who  engage  in 
contact  sports.  One  of  the  major  mechanisms  of 
injury  is  that  of  a  rotational  torque  being  applied 
to  the  femur,  while  the  foot  and  lower  leg  are  in  a 
state  of  fixation  and  the  knee  joint  partially  flexed. 
This  rotational  torque,  which  can  be  the  result  of  a 
force  applied  to  the  lateral  side  of  the  knee  (e.g.  a 
football  tackle),  can  produce  a  very  serious 
derangement  of  the  knee  joint  known  as  the 
"unhappy  triad":  where  tearing  of 

1.  the  medial  collateral  ligament 
2.  medial  meniscus  and 
3.  anterior  cruciate  ligament  occurs. 
Rotary  instability  appears  to  be  a  consequence 

of  such  knee  ligament  injuries. 
A  commonly  used  approach  to  correct  this 

instability  is  the  surgical  procedure  known  as  the 
pes  anserinus  transplant,  in  which  the  medial 
hamstrings  effectiveness  as  a  medial  knee  rotator 
is  surgically  increased,  via  a  tendon  transplant, 
thereby  providing  muscular  stability  to  the  knee. 
As  a  result  of  the  surgery  and  inactivity,  however, 
muscle  atrophy  occurs  which  must  be  reversed 
before  these  muscles  can  fully  contribute  in  their 
new  stabilizer  role.  Progressive  resistance  exer- 
cise  is  advocated  for  strengthening  purposes  and 
specific  training  devices  for  the  knee  rotators 
appear  to  be  warranted.  Further  it  seems  appro- 
priate  that  in  any  rehabilitation  of  a  previously 
inactive  knee,  the  rotator  muscles  should  receive 
training,  as  well  as  the  extensor  and  flexors,  but 
this  is  not  always  done.  The  same  conclusion  can 
be  applied  to  the  rehabilitation  of  hip  function. 

The  devices  of  the  prior  art  have  attempted  to 
consider  the  foregoing  principles  but  are  not  in 
widespread  use.  Some  of  the  devices  use  weights 
for  resistance  such  as  that  reported  by  Robertson 
et  al.  Medicine  and  Science  in  Sports,  Vol.  6,  No. 
4,  pp.  277-282  (1974).  This  device  was  developed 
to  obtain  information  concerning  the  use  of  active 
resistive  exercise  in  rotation  of  the  leg  and  its 
effect  on  the  stability  of  the  knee,  and  is  quite 
complicated  in  structure.  Other  devices  such  as 
the  Lumex  Isokinetic  System  and  others,  do  not 
specifically  act  on  the  rotator  muscles. 

This  type  of  equipment  on  the  market  today,  in 
addition  to  the  previously  mentioned  drawbacks, 
is  extremely  cumbersome  and  expensive.  As  a 
result,  it  is  found  only  at  health  clubs,  rehabilita- 
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shaft  54  is  supported  in  the  vertical  position  by 
means  of  second  bearing  60  mounted  in  brace  62. 
The  brace  62  is  mounted  on  the  top  surface  of  the 
support  64.  Afoot  rest  12  is  mounted  on  the  top  of 

5  each  vertical  shaft  54  by  shaft  sleeve  14. 
Referring  now  to  figure  4,  there  is  shown  a 

sectional  view  along  line  IV-IV  of  figure  1,  which 
shows  the  structure  of  figure  3  in  the  assembled 
condition.  As  seen  in  figure  4,  as  gear  52  is  rotated 

10  in  any  direction,  this  will  drive  the  piston  rod  36 
forwardly  or  rearwardly. 

The  operation  of  the  novel  apparatus  will  now 
be  explained.  The  user  of  the  apparatus,  either  in 
the  standing  or  the  sitting  position,  places  his  feet 

15  in  the  foot  rests  12  and  performs  either  of  two 
essential  movements  by  rotating  his  feet. 

The  first  movement  is  achieved  by  rotating  both 
feet  in  a  clock-wise  direction  then  rotating  the  feet 
in  a  counter-clock-wise  direction  in  unison. 

20  Basically,  this  movement  involves  the  use  of  the 
hip  joint  and  trunk  muscles  of  the  obliques  and 
lower  back  if  the  user  performs  the  exercise  in  an 
upright  or  standing  position.  When  the  exercise  is 
performed  in  the  seated  position,  the  primary 

25  areas  affected  are  the  ankle  and  the  knee  joint. 
The  second  basic  movement  involves  the  use  of 

the  ankle,  knee  and  hip  joint  when  performed  in  a 
standing  position.  This  is  accomplished  by  rotat- 
ing  the  feet  toward  each  other  and  away  from 

30  each  other.  When  done  in  a  seated  position,  the 
primary  areas  affected  are  the  ankle  and  the  knee 
joint. 

As  can  be  seen  from  the  drawings,  as  the  foot 
rest  12  is  rotated,  this  causes  gear  52  to  drive  the 

35  piston  rod  36  in  a  forward  or  a  rearward  direction. 
This  in  turn  changes  the  volume  of  the  area  in 
front  of  the  piston  seal  and  the  front  wall  of  the  air 
cylinder  17  thus  creating  either  increased 
pressure  or  a  partial  vacuum  therein.  By  manip- 

40  ulating  the  handle  20  which  controls  the  air  valve 
44,  the  amount  of  air  pressure  in  that  cavity  may 
be  adjusted  thereby  allowing  the  operator  to 
adjust  the  resistance  or  tension  of  the  exercise  to 
suit  his  own  needs.  The  level  of  the  air  pressure  is 

45  easily  read  by  the  gauges  26  which  are  attached 
to  the  respective  cylinders.  Support  bar  30  is  used 
to  allow  the  user  to  maintain  his  balance  during 
the  exercise. 

The  apparatus  is  very  beneficial  in  developing, 
so  strengthening  and  rehabilitating  rotator  muscles. 

The  apparatus  allows  for  exercise  of  various 
rotator  muscles  which  are  essential  to  develop- 
ment,  some  of  which  are  now  outlined. 

The  apparatus  allows  for  both  inward  rotation 
55  and  outward  rotation  of  the  hip  joint,  thus  directly 

acting  on  the  gluteus  medius,  gluteus  minimus, 
tensor  fasciae  latae,  adductor  longus,  adductor 
brevis,  adductor  magnus,  and  iliopsoas  major 
muscles  (inward  rotation)  and  the  gluteus  maxi- 

60  mus,  piriformis,  obturator  externus,  obturator 
intemus,  gemelli  (superior  and  inferior),  quad- 
ratus  femoris,  sartorius  and  adductor  magnus 
muscles  (outward  rotation). 

The  apparatus  also  allows  for  proper  exercise 
65  of  the  abdomen  since  the  rectus  abdominis,  the 

FIGURE  4  is  a  sectional  view  along  line  IV-IV  of 
figure  1. 

Referring  first  to  figure  1  and  2,  there  are  shown 
an  end  elevational  view  and  a  top  view,  respec- 
tively,  of  the  rotator  muscle  exercise  apparatus  of 
the  present  invention. 

The  apparatus  comprises  a  base  32  which  is  a 
thin  plate  which  extends  the  length  of  the 
apparatus  and  has  an  upturned  forward  portion 
31  as  shown  in  figure  3.  A  forward  housing  16  is 
mounted  on  the  forward  part  of  the  base  32  and 
includes  a  front  part  19  at  its  forward  end  which  is 
secured  to  the  top  edge  of  the  upturned  forward 
portion  31  of  base  32  as  shown  in  figure  3.  A  rear 
housing  10  is  mounted  on  the  rear  of  the  base  32 
and  abuts  the  rear  end  of  the  housing  16.  A  pair  of 
foot  rests  12,  each  of  which  is  mounted  on  a 
separate  shaft  sleeve  14,  are  located  on  the  top 
surface  of  rear  housing  10.  A  handle  20  is 
mounted  on  a  lever  22  which  moves  in  slot  24 
which  is  cut  centrally  in  the  forward  part  19  of  the 
housing  16.  A  pair  of  gauges  26  are  located  on  a 
bracket  42  which  is  secured  to  the  upturned  front 
part  31  of  base  32.  A  support  stand  28  with 
support  base  30  on  the  top  thereof  is  located  at 
the  forward  end  of  the  device. 

Referring  now  to  figure  3,  there  is  shown  an 
exploded  sectional  view  along  line  Ill-Ill  of  figure 
2.  It  must  be  remembered  that  only  one  side  of 
the  apparatus  is  shown  and  will  be  described 
although  the  structure  of  the  apparatus  is  sub- 
stantially  duplicated  on  the  opposite  side,  the 
purpose  of  which  will  be  explained  hereinafter. 

Inside  housing  16  there  is  located  a  pair  of  air 
cylinders  17  (only  one  is  shown)  which  lie  parallel 
along  the  length  and  within  housing  16.  Each  air 
cylinder  17  is  contained  within  housing  16  and 
includes  a  piston  34  which  comprises  a  piston  rod 
36  and  a  seal  38.  The  piston  34  is  movable  along 
the  horizontal  axis  of  each  cylinder  17. 

A  hose  40  is  provided  at  the  forward  end  of 
each  cylinder  17  and  communicates  with  said 
cylinder  17  and  a  gauge  26  is  mounted  on  bracket 
42  which  is  in  turn  secured  to  the  upturned 
forward  portion  of  the  base  32.  The  support  stand 
28  is  mounted  on  the  upturned  forward  end  31  of 
the  base  32  with  support  bar  30  at  the  top  of  the 
stand  28. 

An  air  valve  44  is  provided  at  the  forward  end  of 
each  cylinder  17  and  communicates  therewith  via 
the  threaded  valve  connection  46  and  is  con- 
trolled  by  a  single  lever  22  which  terminates  in 
handle  20.  A  slot  24  is  provided  on  the  top  of  the 
housing  16  for  movement  of  the  lever  22. 

A  stand  64  located  within  rear  housing  10  is 
secured  to  the  base  32  by  bolts  48  or  any  other 
suitable  means. 

The  piston  rod  36  is  formed  as  a  rack  member 
with  teeth  37  on  the  peripheral  surface  thereof 
and  fits  within  rack  guide  50  which  is  mounted  in 
stand  64.  In  the  assembled  condition,  the  teeth  37 
of  the  piston  rod  36  engage  the  teeth  of  gear  52 
which  is  fitted  on  a  vertical  shaft  54,  the  bottom 
end  of  which  is  seated  in  a  thrust  bearing  56 
which  is  supported  by  mount  58.  The  vertical 
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provide  this  type  of  contraction  easily  and 
quickly  by  the  user. 

Various  modifications  of  the  apparatus  may  be 
made  within  the  spirit  and  scope  of  the  present 

5  invention.  These  modifications  may  be  made  to 
reduce  the  amount  of  material  required  to  pro- 
duce  the  apparatus  to  reduce  its  costs  and 
weight.  Some  of  these  modifications  will  now  be 
described. 

10  Base  32  may  be  replaced  with  a  pair  of  rails 
which  extend  rearwardly  from  the  upturned  for- 
ward  portion  31.  In  this  embodiment,  housing  16 
rests  on  the  rails  and  the  stand  64  is  secured 
directly  to  the  rails  by  any  well  known  means 

15  such  as  bolts  48.  This  would  reduce  the  weight  of 
the  apparatus. 

In  another  embodiment,  the  gauges  26  may  be 
located  on  the  top  of  housing  16  and  in  direct 
communication  with  each  air  cylinder  17.  While 

20  gauges  26  are  not  essential  to  the  invention,  they 
do  aid  the  user  in  determining  the  relative  air 
pressure  within  the  cylinder.  The  location  of  the 
gauges  is  not  critical  provided  that  they  are  large 
enough  for  the  user  to  read  easily  from  the 

25  operating  position. 
In  a  still  further  variation  of  the  apparatus,  the 

number  of  valves  44  may  be  varied  and  as  a 
result,  the  number  of  levers  22  may  also  be 
varied.  For  example,  a  single  valve  44  with  a 

30  single  lever  22  may  serve  to  vary  the  amount  of 
air  present  in  both  cylinders  17  or  alternatively, 
there  may  be  present  two  valves,  each  of  which 
communicates  separately  with  one  cylinder  17 
and  one  lever  or  two  levers.  In  the  embodiment 

35  utilizing  two  valves  and  a  single  lever,  the  lever 
opens  and  closes  the  two  valves  simultaneously. 
If  the  two  levers  are  used,  each  lever  could 
operate  a  single  valve  and  the  amount  of  air  in 
each  cylinder  would  be  independently  controlled. 

40  Although  the  disclosure  describes  and  illus- 
trates  a  preferred  embodiment  of  the  invention, 
it  is  to  be  understood  the  invention  is  not 
restricted  to  this  particular  embodiment. 

45  Claims 

1.  A  rotator  muscle  exercise  apparatus  which 
comprises: 

(i)  a  pair  of  rotatable  foot  rests  (12); 
so  (ii)  a  pair  of  air  cylinders  (17)  contained  within 

a  housing  (16),  each  cylinder  (17)  including  a 
piston  rod  (34)  and  a  piston  seal  (38)  attached  to 
one  end  thereof;  and 

(iii)  two  drive  means,  each  adapted  to  drive  a 
55  corresponding  piston  rod  (34)  inwardly  and  out- 

wardly  of  the  cylinder  (17)  in  response  to  the 
rotational  movement  of  the  foot  rests  (12), 
whereby  the  amount  of  air  pressure  within  each 
cylinder  (17)  is  increased  or  decreased  in 

eo  response  to  the  rotational  displacement  of  the 
foot  rests  (12)  from  its  neutral  position,  thus 
providing  increasing  resistance  to  said  rotational 
movement  with  an  increasing  angle  of  said  dis- 
placement; 

65  characterised  in  that: 

external  and  internal  oblique  muscles  all  work 
during  rotation. 

Although  the  types  of  movement  allowed  by 
the  vertebrae  vary  considerably,  rotation  occurs 
most  freely  in  the  cervical  and  lumbar  regions 
and  to  a  limited  degree  in  the  docsulumbar 
region.  It  has  been  long  recognized  that  all  condi- 
tioning  programmes  should  include  exercise 
involving  the  spine  or  vertebral  column  to  help 
prevent  back  injuries.  Such  exercises  includes 
correction,  amelioration  or  compensation  of 
functional  postural  deviations,  maintenance  or 
increase  of  the  trunk  and  general  body  flexibility 
and  increase  of  trunk  and  general  body  strength. 

All  basic  conditioning  should  include  an 
emphasis  on  trunk  flexibility  and  the  present 
apparatus  allows  for  maximum  range  of  motion 
in  trunk  rotation  in  lateral  flexion.  The  apparatus 
develops  the  extensors  and  abdominal  strength 
which  aids  in  proper  postural  alignment.  The 
apparatus  also  allows  for  restoration  of  normal 
flexibility,  strength  improvement  and  postural 
correction  for  rehabilitation  after  injury. 

The  apparatus  also  allows  for  good  exercise  of 
the  knees.  Outward  rotation  of  the  knee  is  con- 
trolled  by  the  biceps  femoris,  and  inward  rota- 
tion  by  the  popliteus,  the  semi-tendinosus  the 
semi-membranosus,  the  sartorius  and  the 
gracilis,  all  of  which  are  properly  exercised  with 
this  apparatus. 

It  is  also  important  that  with  the  current  popu- 
larity  of  the  pes  anserinus  transplant  surgery  for 
rotary  instability  of  the  knee,  special  exercise 
considerations  must  be  given.  The  pes  anserinus 
is  the  aponeurosis  of  the  internal  hamstring 
muscle  and  when  surgically  transplanted,  is 
brought  forward  to  the  front  of  the  tibia.  In 
addition  to  a  therapeutic  exercise  programme  to 
promote  flexibility  and  progressive  resistive 
exercises,  the  present  apparatus  allows  the  ath- 
lete  to  perform  internal  tibial  rotation  with  pro- 
gressively  increased  resistance. 

The  present  apparatus  avoids  the  use  of  com- 
plex  and  expensive  devices  of  the  prior  art  and 
needs  no  electrical  input.  It  is  a  relatively  simple 
and  efficient  apparatus  which  can  be  manufac- 
tured  at  a  low  cost  and  which  can  easily  be  made 
portable. 

Several  other  advantages  of  the  present 
apparatus  include  the  following.  The  present 
apparatus  is  based  on  the  air  pressure  within  the 
cylinder  and  thus,  provides  an  advantage  over 
the  devices  which  utilize  oil  pressure  to  create 
resistance  to  movement.  No  recharging  is 
necessary  and  no  leakage  of  messy  oil  can  occur. 

The  present  apparatus  allows  complete  free- 
dom  of  movement  and  can  be  used  in  the  stand- 
ing,  the  sitting  or  the  kneeling  position.  Rotation 
can  also  be  made  in  either  direction. 

The  present  apparatus  is  completely  self-con- 
tained  and  needs  little  or  no  maintenance.  It 
allows  the  user  to  adjust  to  his  own  needs,  the 
amount  of  resistance  to  exercise  thus  allowing 
complete  specificity  of  training.  It  provides  for 
concentric  contractions  and  can  be  altered  to 
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2.  Gerat  nach  Anspruch  1,  worin  die  Kolbens- 
tange  gezahnt  ist  und  die  Antriebseinrichtung 
ein  Zahnrad  umfalSt,  das  auf  einer  Welle  mon- 
tiert  ist,  die  in  einem  Drucklagertrager  auf  einem 

5  Gestell  aufsitzt,  ein  zweites  Lager  dazu  ausgebil- 
det  ist,  die  Welle  abzustiitzen,  und  die  Welle 
dazu  ausgebildet  ist,  das  Zahnrad  als  Reaktion 
auf  die  Rotationsbewegung  der  FuBstutze  zu 
drehen. 

10  3.  Gerat  nach  Anspruch  2,  weiters  umfassend 
eine  Zahnstangenfiihrung,  die  dazu  ausgebildet 
ist,  das  Ende  der  Kolbenstange  zu  festigen  und 
abzustiitzen. 

is  Revendications 

1.  Appareil  d'entrainement  pour  les  muscles 
rotateurs  qui  comprend: 

(i)  une  paire  d'appuis  rotatifs  pour  les  pieds 
20  (12); 

(ii)  une  paire  de  cylindres  a  air  (17)  contenus 
dans  un  logement  (16),  chaque  cylindre  (17) 
comprenant  une  tige  de  piston  (34)  et  un  joint 
de  piston  (38)  attache  a  Tune  de  ses  extremites; 

25  et 
(iii)  deux  moyens  d'entramement,  chacun 

adapt  e  a  entratner  une  tige  correspondante  de 
piston  (34)  vers  I'interieur  et  vers  I'exterieur  du 
cylindre  (17)  en  reponse  au  mouvement  de  rota- 

30  tion  des  appuis  (12)  pour  les  pieds,  la  quantite 
de  pression  d'air  dans  chaque  cylindre  (17)  etant 
accrue  ou  diminuee  en  reponse  au  emplacement 
en  rotation  des  appuis  pour  les  pieds  (12)  a 
partir  de  la  position  neutre,  pour  ainsi  produire 

35  une  resistance  croissante  audit  mouvement  de 
rotation  avec  une  augmentation  de  Tangle  dudit 
deplacement; 

caracterise  en  ce  que: 
les  appuis  (12)  pour  les  pieds  sont  rotatifs  sur 

40  180°;  et  I'appareil  comprend  de  plus: 
(iv)  au  moins  une  soupape  a  air  (44)  adaptee  a 

reguler  la  pression  de  fair  dans  le  cylindre  (17); 
(v)  un  moyen  de  controle  (20,  22)  adapte  a 

controler  les  operations  de  la  au  moins  une 
45  soupape  a  air  (44); 

(vi)  une  paire  de  moyens  indicateurs  (26),  cha- 
que  moyen  indicateur  (26)  communiquant  avec 
un  cylindre  a  air  (17)  et  etant  adapte  a  indiquer 
la  pression  d'air  dans  le  cylindre  (17); 

so  (vii)  un  moyen  de  support  (28)  adapte  a  sup- 
porter  et  a  equilibrer  I'utiiisateur  de  I'appareil. 

2.  Appareil  selon  la  revendication  1,  ou  la  tige 
de  piston  est  dentee  et  le  moyen  d'entramement 
comprend  une  roue  dentee  montee  sur  un 

55  arbre,  I'arbre  reposant  dans  un  support  de  palier 
de  poussee  sur  un  montage  et  un  second  palier 
adapte  a  supporter  I'arbre,  I'arbre  etant  adapte  a 
tourner  la  roue  dentee  en  reponse  au  mouve- 
ment  de  rotation  de  I'appui-pied. 

60  3.  Appareil  selon  la  revendication  2,  compre- 
nant  de  plus  un  guide  en  cremaillere  adapte  a 
guider  et  a  supporter  I'extremite  terminale  de  la 
tige  de  piston. 

the  foot  rests  (12)  are  rotatable  through  180°; 
and  the  apparatus  further  comprises: 

(iv)  at  least  one  air  valve  (44)  adapted  to 
regulate  the  pressure  of  the  air  within  the 
cylinder  (17); 

(v)  control  means  (20,  22)  adapted  to  control 
the  operations  of  the  at  least  one  air  valve  (44); 

(vi)  a  pair  of  indicator  means  (26),  each  indi- 
cator  means  (26)  communicating  with  one  air 
cylinder  (17)  and  adapted  to  indicate  the  air 
pressure  within  the  cylinder  (17); 

(vii}  support  means  (28)  adapted  to  support 
and  balance  the  user  of  the  apparatus. 

2.  An  apparatus  according  to  claim  1,  wherein 
the  piston  rod  is  toothed  and  the  drive  means 
comprises  a  toothed  gear  mounted  on  a  shaft, 
the  shaft  seated  in  a  thrust  bearing  support  on  a 
mount,  and  a  second  bearing  adapted  to 
support  the  shaft,  the  shaft  adapted  to  turn  the 
gear  in  response  to  the  rotational  movement  of 
the  foot  rest. 

3.  An  apparatus  according  to  claim  2,  further 
including  a  rack  guide  adapted  to  guide  and 
support  the  terminal  end  of  the  piston  rod. 

Patentanspriiche 

1.  Rotatormuskeltrainingsgerat  umfassend: 
(i)  ein  Paarvon  drehbaren  FuBsttitzen  (12); 
(ii)  ein  Paar  von  Luftzylindem  (17),  die  inner- 

halb  eines  Gehauses  (16)  untergebraeht  sind, 
wobei  jeder  Zylinder  (17)  eine  Kolbenstange  (34) 
und  eine  Kolbendichtung  (38)  umfaBt,  die  an 
einem  Ende  derselben  befestigt  ist;  und 

(iii)  zwei  Antriebseinrichtungen,  von  denen 
jede  dazu  ausgebildet  ist,  eine  entsprechende 
Kolbenstange  (34)  nach  innen  und  auBen  vom 
Zylinder  (17)  als  Reaktion  auf  die  Rotationsbe- 
wegung  der  FuBstutzen  (12)  anzutreiben, 
wodurch  das  AusmaB  des  Luftd  rucks  innerhalb 
jedes  Zylinders  (17)  als  Reaktion  auf  die  Rotat- 
ionsverschiebung  der  FuBstutzen  (12)  aus  ihrer 
neutralen  Stellung  erhoht  oder  verringert  wird 
und  damit  ein  ansteigender  Widerstand  zur 
genannten  Rotationsbewegung  in  einem  anstei- 
genden  Winkel  der  genannten  Verschiebung 
geschaffen  wird; 

dadurch  gekennzeichnet,  da  IS 
die  FuBstutzen  urn  180°  drehbar  sind  und  das 

Gerat  weiters  umfaBt; 
(iv)  wenigstens  ein  Luftventil  (44),  das  dazu 

ausgebildet  ist,  den  Luftdruck  innerhalb  des 
Zylinders  (17)  zu  regeln; 

(v)  Steuereinrichtungen  (20,  22),  die  dazu  aus- 
gebildet  sind,  den  Betrieb  des  wenigstens  einen 
Luftventils  (44)  zu  steuern; 

(vi)  ein  Paar  von  Anzeigeeinrichtungen  (26), 
wovon  jede  Anzeigeeinrichtung  (26)  mit  einem 
Luftzylinder  (17)  in  Verbindung  steht  und  dazu 
ausgebildet  ist,  den  Luftdruck  innerhalb  des 
Zylinders  (17)  anzuzeigen; 

(vii)  eine  Stutzeinrichtung  (28),  die  dazu  aus- 
gebildet  ist,  den  Benutzer  des  Gerates  abzustiit- 
zen  und  im  Gleichgewicht  zu  halten. 

65 
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