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Description 

THE  PRESENT  INVENTION  relates  to  a  trans- 
fer  trolley  and  more  particularly  relates  to  a  transfer 
trolley  that  can  be  used  to  lift  a  load  and  transfer  it 
to  a  new  location.  One  embodiment  of  the  invention 
may  comprise  a  patient  transfer  trolley  adapted  to 
transfer  a  patient  from  a  bed  to  another  location. 
However,  a  trolley  in  accordance  with  the  invention 
may  also  be  used  to  transfer  and  transport  other 
loads,  such  as  delicate  items,  comprising  china, 
green  ceramics,  explosives,  aerospace  components 
or  radio-active  materials.  A  trolley  in  accordance 
with  the  invention  may  also  be  used  to  move  motor 
vehicles,  such  as  illegally  parked  vehicles. 

At  the  present  point  in  time  there  are  over 
380,000  people  bed-ridden  within  the  United  King- 
dom.  It  is  envisaged  that  as  the  life  expectancy  of 
people  increases,  due  to  advances  made  in  the 
field  of  medicine,  the  number  of  bed-ridden  people 
may  actually  be  increased. 

Many  nurses  are  injured  attempting  to  lift  bed- 
ridden  patients  out  of  their  beds.  When  a  nurse  has 
to  lift  a  patient,  normally  the  nurse  is  in  a  very 
awkward  posture,  bending  down,  with  the  spine 
curved,  and  while  in  this  posture  the  nurse  has  to 
lift  the  patient,  who  may  be  relatively  heavy.  It  is 
not  wise  to  apply  a  load  to  the  spine  while  it  is 
curved  and  thus  it  is  not  surprising  that  many 
nurses  suffer  from  back  injuries  as  a  result  of 
attempting  to  lift  patients. 

Various  attempts  have  been  made  to  provide  a 
patient  transfer  trolley  adapted  to  pick  up  a  patient 
from  a  bed  and  transport  the  patient.  The  present 
invention  seeks  to  provide  an  improved  trolley  of 
this  type. 

US-A-1  ,857,031  ,  published  in  1932,  discloses  a 
combined  hoist  and  conveyor  for  lifting  and  moving 
a  heavy  object  such  as  an  invalid.  The  described 
arrangement  comprises  a  vertical  support  carrying 
a  first  horizontal  beam  to  the  ends  of  which  are 
attached  to  further  beams  which  can  be  moved 
pivotally  between  angled  positions  and  a  horizontal 
position.  Each  beam  carries  a  plurality  of  horizon- 
tally  extending  perches  or  arms.  The  described 
device  is  intended  to  be  moved  in  such  a  way  that 
the  perches  or  arms  are  slipped  under  the  body  to 
be  lifted.  The  perches  or  arm  have  tapered  con- 
struction.  The  perches  or  arms  are  rigid  and  are 
fixed  in  position. 

US-A-3,757,788,  published  in  19973,  relates  to 
a  prying  and/or  frictionless  probing  device.  The 
device  may  have  various  forms.  For  example,  the 
device  may  be  in  the  form  of  a  catheter  for  un- 
blocking  clogged  arteries,  or  may  be  a  device  used 
to  insert  exploratory  sensing  elements  such  as 
micro-miniaturised  television  cameras  into  certain 
cavities  or  ducts  of  the  human  body.  The  device  is 

also  adapted  to  lift  or  separate  surfaces  or  objects 
having  considerable  weight,  such  as  a  patient  from 
his  bed.  The  device  only  serves  to  lift  the  patient 
above  the  bed,  and  cannot  be  used  to  carry  the 

5  patient  to  another  place.  The  device  incorporates  a 
plurality  of  inflating  balloons  which  insinuate  them- 
selves  beneath  an  object  to  be  lifted,  each  balloon 
having  within  it  a  telescopic  rigid  element  which 
moves  forwards  as  the  balloon  is  inflated. 

io  According  to  one  aspect  of  this  invention  there 
is  provided  a  transfer  trolley  comprising  a  movable 
wheeled  structure  incorporating  a  plurality  of  rigid 
support  elements  mounted  on  the  trolley,  the  trol- 
ley  being  provided  with  means  to  move  the  trolley, 

75  and  the  rigid  support  elements  in  such  a  direction 
that  the  rigid  support  elements  are  located  under  a 
load,  characterised  in  that  the  trolley  further  com- 
prises  a  plurality  of  elements,  adapted  to  engage 
and  support  the  load,  each  element  comprising  a 

20  sleeve,  formed  of  a  resilient  material,  mounted  at 
one  end  on  a  member,  forming  part  of  the  trolley 
and  having  the  other  end  initially  re-entrant  within 
the  sleeve,  means  being  provided  to  cause  the 
sleeve  to  extend,  insinuating  itself  under  the  load 

25  when  the  load  is  initially  lying  on  a  support  in  order 
to  lift  the  load  before  the  trolley  is  moved  by  said 
means,  the  trolley  being  adapted  to  move  the  rigid 
support  elements  to  be  located  under  the  load 
when  the  said  sleeves  have  insinuated  themselves 

30  under  the  load. 
Conveniently  the  support  means  are  located 

within  the  sleeve.  Alternatively  the  rigid  elements 
may  be  located  between  the  sleeves. 

Preferably  the  means  to  cause  the  sleeve  to 
35  become  extended  comprise  means  adapted  to  sup- 

ply  a  pressure  fluid  to  the  interior  of  the  sleeve, 
such  as  a  hydraulic  fluid  or  a  pneumatic  fluid. 

Conveniently  each  sleeve  has  an  initial  portion 
of  bellows  or  concertina  form  and  a  terminal  portion 

40  with  a  substantially  smooth  exterior. 
Preferably  said  trolley  comprises  a  wheeled 

chassis  carrying  said  elements,  each  wheel  being 
associated  with  sensor  means  adapted  to  sense 
when  the  vertical  force  applied  to  the  wheel  by  the 

45  trolley  is,  or  is  approaching,  zero,  means  being 
provided  to  respond  to  such  a  situation  existing. 

Preferably  means  are  provided  to  move  said 
elements  relative  to  the  trolley,  means  being  pro- 
vided  to  stop  or  reverse  such  movement  of  the 

50  elements  when  a  situation  is  sensed  in  which  the 
vertical  force  applied,  by  the  trolley,  to  one  or  more 
of  the  wheels  is,  or  is  approaching,  zero. 

Conveniently  the  said  elements  are  selectively 
operable  so  that,  on  any  particular  occasion,  one  or 

55  more  elements  may  not  be  operated,  thus  not 
contacting  the  load. 

Preferably  the  elements  can  be  selectively 
hinged  to  an  inoperative  position. 
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Advantageously  said  trolley  comprises  a 
wheeled  structure  supporting  at  least  three  beams, 
each  beam  carrying  a  plurality  of  said  elements 
which  project  laterally  therefrom  at  least  two  beams 
being  hinged  relative  to  one  another,  about  virtual 
hinge  points. 

Preferably  the  said  beams  comprise  robotically 
controlled  arms  to  provide  the  virtual  hinge. 

Conveniently  one  of  said  beams  is  telescopic, 
so  that  the  length  thereof  can  be  selectively  ad- 
justed. 

Preferably  the  trolley  incorporates  imaging 
means  adapted  to  obtain  an  image  of  the  load,  and 
processing  means  adapted  to  process  the  image 
and  to  derive  a  programmed  routine  for  lifting  the 
load. 

Preferably  the  trolley  is  provided  with  memory 
means  including  means  to  store  data  relating  to 
various  load.  Thus  the  memory  may  store  data 
such  as  the  weight  and  centre  of  gravity  of  various 
patients,  together  with  information  relating  to  the 
location  of  wounds  or  burns  on  the  patient. 

Preferably  the  trolley  is  adapted  to  lift  a  patient 
from  a  support  such  as  a  bed  on  which  the  patient 
is  lying  and  adapted  to  lift  a  patient  from  a  support 
such  as  a  chair  on  which  the  patient  is  sitting. 

In  order  that  the  invention  may  be  more  readily 
understood,  and  so  that  further  features  thereof 
may  be  appreciated,  the  invention  will  now  be 
described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings  in  which: 

FIGURE  1  is  a  partially  exploded  perspective 
view  of  a  patient  transfer  trolley  in  accordance 
with  the  invention, 
FIGURE  2  is  a  series  of  diagrammatic  view 
illustrating  the  structure  of  each  tine  of  the  ap- 
paratus  shown  in  Figure  1  and  illustrating  how  a 
patient  is  acquired  from  a  bed, 
FIGURE  3  is  a  diagrammatic  view  of  a  virtual 
hinge  arrangement,  and 
FIGURE  4  is  a  diagrammatic  view  of  another 
virtual  hinge  arrangement. 

Referring  to  the  drawings,  a  patient  transfer 
trolley  in  accordance  with  the  invention  comprises 
a  substantially  horizontal  "C"-shaped  frame  1 
which  comprises  the  basic  chassis  for  the  device. 
The  chassis  thus  consists  of  a  main  axially  extend- 
ing  portion  2,  having  two  laterally  extending  arms 
3,  4.  A  recess  is  provided  in  the  upper  part  of  each 
of  the  arms  3,4,  the  recess  receiving  a  rechargable 
battery  pack  5,6.  The  batteries  may  be  of  any 
convenient  form,  but  are  provided  at  this  location  to 
assist  in  providing  stability  for  the  arrangement. 

The  chassis  is  provided  with  four  wheels.  Two 
of  the  wheels  7,8  are  illustrated,  and  are  mounted 
in  position  at  one  end  of  the  main  portion  2  of  the 
chassis  and  on  the  arm  4.  Two  corresponding 
wheels  (not  shown)  are  provided  to  be  mounted  at 

the  other  end  of  the  main  portion  2  of  the  chassis 
and  on  the  arm  3. 

The  wheel  7  located  at  one  end  of  the  main 
chassis  portion  2,  is  provided  with  a  motor  arrange- 

5  ment  9  which  is  adapted  to  turn  the  wheel  7  about 
a  vertical  axis,  so  that  the  wheel  may  have  a 
predetermined  orientation,  and  which  is  also  adapt- 
ed  to  drive  the  wheel  rotationally.  The  wheel  pro- 
vided  on  the  arm  3  is  provided  with  a  similar  motor 

io  arrangement,  so  that  the  two  powered  and  steered 
wheels  are  diagonally  opposed.  The  wheel  8  and 
the  wheel  provided  on  the  main  chassis  portion  2 
adjacent  the  arm  3  may  be  castor  wheels  which 
are  free  to  rotate  about  a  vertical  axis  and  which 

is  are  free  to  roll  along  the  floor  which  supports  the 
trolley,  or  may  be  multi-wheels  as  sold  under  the 
Registered  Trade  Mark  OMNIROLL,  which  are 
wheels  that  enable  the  chassis  to  roll  in  any  direc- 
tion,  but  with  a  preferred  rolling  axis  which  is 

20  coincident  with  the  axis  of  the  trolley. 
It  is  to  be  understood  that  the  means  (to  be 

described)  to  lift  the  load  are  partly  cantilevered 
beyond  the  area  boarded  by  the  chassis  2.  Thus, 
in  certain  circumstances,  if  the  centre  of  gravity  of 

25  the  load  is  located  on  the  cantilevered  part  of  the 
load  lifting  means,  the  trolley  could  tip  over.  In  the 
described  embodiment  of  the  invention  each  of  the 
four  wheels  provided  on  the  chassis  is  associated 
with  a  load  sensor  adapted  to  sense  the  vertical 

30  load  applied  to  the  wheel  by  the  trolley.  It  will  be 
appreciated  that  if  the  trolley  is  reaching  a  con- 
dition  at  which  the  trolley  will  topple  over,  the  load 
applied  to  one  or  more  wheels  will  reduce  to  zero. 
Thus  each  wheel  is  associated  with  a  strain  gauge 

35  or  a  load  cell  provided  within  the  chassis  1  ,  and  the 
output  of  each  strain  gauge  or  load  cell  is  fed  to  a 
controlling  microprocessor  or  computer  which  is 
incorporated  in  the  device.  The  computer  will  be 
programmed  so  that  if  the  signals  derived  from  the 

40  strain  gauges  or  load  cells  indicate  that  the  trolley 
is  about  to  topple  over,  the  movement  then  being 
executed  by  any  part  of  the  trolley  will  be  modified. 
The  movement  then  being  executed  may  be  termi- 
nated  or  may  be  reversed,  or  may  be  modified  in 

45  some  other  way. 
The  main  portion  2  of  the  chassis  1  has  moun- 

ted  thereon  a  vertically  extending  support  tower  10. 
The  overall  height  of  the  tower  10  may  be  ad- 
justed,  by  means  of  an  appropriate  mechanism 

50  contained  within  the  tower  and  thus  the  bottom  part 
of  the  support  tower  is  defined  by  flexible  exten- 
sible  bellows  11.  The  mechanism  to  adjust  the 
height  of  the  tower  may  be  hydraulic,  pneumatic  or 
electro-mechanical. 

55  Mounted  at  the  top  of  the  support  tower  10,  on 
the  side  of  the  tower  10  that  is  opposite  the  arms  3 
and  4  of  the  chassis  2,  is  a  control  housing  12.  Part 
of  the  control  housing  12  extends  above  the  top  of 
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the  tower  10  and  contained  within  the  control  hous- 
ing  12  are  one  or  more  imaging  cameras  13,14,  the 
purpose  of  which  will  be  described  hereinafter.  The 
imaging  cameras  13,14  have  a  field  of  view  which 
extends  into  an  area  located  above  the  chassis  2. 

Mounted  on  the  other  side  of  the  support  tower 
10,  at  the  top,  is  a  patient  support  mechanism  15. 
The  mechanism  15  is  thus  located  above  the  arms 
3,4  of  the  chassis  2. 

The  patient  support  mechanism  15  consists  of 
a  first  horizontal  beam  16  secured  to  the  top  of  the 
support  tower  10,  a  second  beam  17  which  is 
hingedly  mounted  relative  to  one  end  of  the  first 
beam  and  which  in  one  position  extends  axially 
therefrom,  and  a  third  beam  18  which  is  hingedly 
mounted  relative  to  the  other  end  of  the  first  beam 
16  and  which,  in  one  position,  extends  axially 
therefrom.  The  beam  18  consists  of  an  initial  outer 
sleeve  19  and  a  telescopically  extending  inner 
beam  portion  20  which  is  telescopically  received 
within  the  outer  sleeve  19.  Mounted  on  each  of  the 
beam  16,  the  beam  17  and  the  telescopically  ex- 
tending  beam  portion  20  are  a  plurality  of  horizon- 
tally  extending  extensible  patient  support  tines  21 
which  will  be  described  hereinafter  in  greater  detail. 

As  can  be  seen  from  Figure  1,  when  the 
beams  16,  17  and  18  are  all  in  the  horizontal 
condition,  the  tines  21  all  extend  horizontally  and 
effectively  co-operate  to  form  a  bed  or  couch.  The 
bed  or  couch  is  dimensioned  to  receive  a  typical 
patient. 

Mounted  at  the  free  end  of  the  beam  17  and 
also  mounted  at  the  free  end  of  the  beam  portion 
20  are  force-sensitive  driving  and  steering  bars 
22,23.  Each  driving  and  steering  bar  is  of  elongate 
form,  extending  parallel  with  one  of  the  tines  21, 
and  connected  to  the  respective  beam  by  means  of 
a  support  strut.  The  bar  is  provided  with  force- 
sensitive  means  at  strategic  locations,  such  as 
pressure  sensitive  transducers,  the  outputs  of  the 
transducers  being  fed  to  the  controlling  micropro- 
cessor  or  computer  such  that  when  pressure  is 
sensed  by  the  transducers  the  computer  causes 
the  wheels  which  are  provided  with  motors  (such 
as  the  wheel  7)  to  rotate  in  an  appropriate  direction 
at  an  appropriate  speed.  The  direction  and  speed 
of  rotation  of  the  wheels  will  be  determined  by  the 
force  applied  to  the  driving  and  steering  bar  22  or 
23  by  a  nurse  pushing  or  pulling  the  trolley.  Further 
areas  of  the  bars  22,23  may  cause  the  operation  of 
the  mechanism  that  adjusts  the  height  of  the  sup- 
port  tower  10.  In  any  event  it  will  be  understood 
that  the  bars  22,23  may  be  utilised  to  exert  a 
significant  degree  of  control  over  the  movement  of 
the  trolley  as  a  whole. 

Movement  of  the  trolley  can  also  be  controlled 
by  means  of  a  control  panel  on  the  front  face  of  the 
controle  housing  12  or  movement  of  the  trolley 

may  be  controlled  by  a  voice  responsive  system. 
Otherwise,  the  device  may  be  totally  pre-pro- 
grammed  and  in  such  a  case  the  chassis  1  may  be 
provided  with  appropriate  sensors  to  enable  the 

5  chassis  to  follow  a  guide  wire  embedded  in  the 
floor  or  a  guide  line  painted  or  otherwise  formed  on 
the  floor.  Alternatively  the  chassis  may  have  an 
autonomous  navigation  system.  Such  a  system 
would  include  a  set  of  optical  sensors,  such  as 

io  sensors  operating  in  the  infra-red  spectrum,  which 
operate  to  ensure  that  the  trolley  does  not  collide 
with  any  fixed  object,  such  as  a  wall,  and  does  not 
collide  with  a  movable  object,  such  as  another 
trolley  or  a  person.  The  system  is  controlled  by  a 

is  computer  which  has  stored  within  it  a  "map"  of  the 
area  where  the  trolley  is  to  operate,  and  means  to 
calculate  the  position  of  the  trolley  from  measure- 
ments  relating  to  the  orientation  of  the  driven 
wheels  relative  to  the  trolley  and  the  number  of 

20  revolutions  of  each  driven  wheel.  To  prevent  cu- 
mulative  error  arising  various  "markers"  may  be 
provided  within  the  area  of  operation  of  the  trolley, 
adapted  to  be  read  by  the  trolley  to  give  an  ac- 
curate  position  of  the  trolley  to  the  computer.  Such 

25  "markers"  may  be  markings  on  the  floor  or  on  the 
wall  adapted  to  be  read  and  identified  by  means 
provided  for  that  purpose  on  the  trolley. 

Referring  now  to  Figure  2  the  structure  of  one 
of  the  tines  21  can  be  seen  in  Figure  2A.  The  tine 

30  consists  of  a  hollow  tube  24,  of  circular  or  elliptical 
section,  which  is  shown  in  cross-section  in  Figure 
2.  The  tube  24  has  one  end  mounted  on  the  beam 
17.  At  the  other  end  the  tube  terminates  with  a 
radially  inwardly  directed  lip  25.  The  tube  24  has  a 

35  hollow  interior  26.  The  lip  25  defines  a  central 
aperture  27  which  communicates  with  the  interior 
26. 

A  resilient  sleeve  or  sheath  28  is  provided 
which  surrounds  the  tube  24.  The  sheath  incor- 

40  porates  an  initial  region  29,  having  an  open  end 
sealed  to  the  beam  17  which  is  of  bellows  or 
"concertina"  form.  The  initial  region  29  merges 
with  a  terminal  portion  30  which  has  a  smoother 
exterior,  but  is  still  provided  a  certain  co-efficient  of 

45  friction.  The  free  end  31  of  the  terminal  portion  30 
is  closed.  The  free  end  31  is  connected  to  a 
plunger  32,  to  which  is  connected  a  draw  wire  33, 
the  wire  33  and  the  plunger  32  being  located  in  the 
hollow  interior  26  of  the  tube  24.  The  plunger  32  is 

50  optional  and  may  be  omitted.  A  triangular  wedge 
34  may  be  provided  on  the  upper  part  of  the 
sleeve  28  at  the  termination  of  the  bellows  portion 
29,  where  it  merges  with  the  terminal  portion  30. 

It  will  be  appreciated  that  it  is  desired,  when 
55  utilising  the  trolley,  to  be  able  to  transfer  a  patient 

from  a  position  resting  on  a  bed  to  a  position 
supported  by  the  tines  21,  and  vice-versa.  To 
achieve  this  end  initially  the  patient  transfer  trolley 

5 
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is  located  with  the  tines  in  the  substantially  horizon- 
tal  position  at  a  level  just  above  the  level  of  the 
upper  surface  of  a  bed  35  on  which  a  patient  36  is 
resting.  The  sleeves  28  provided  on  the  fingers  24 
are  fully  retracted.  That  is  to  say  the  plungers  32 
are  retracted  fully  to  the  left  as  shown  in  Figure  2 
so  that  the  terminal  portion  30  of  each  sleeve  is 
drawn  back  through  the  opening  27  into  the  interior 
26  of  the  tube  24.  The  bellows  or  concertina  por- 
tion  29  is  therefore  fully  extended. 

Initially  low  pressure  hydraulic  fluid  or  a  pneu- 
matic  fluid  is  supplied  to  the  inside  of  the  sleeve 
28,  thus  forcing  the  part  of  the  terminal  portion  30 
of  the  sleeve  28  that  is  inside  the  tube  24  to 
emerge  through  the  opening  27.  The  source  of  the 
pressurised  fluid  may  be  within  the  tower  12.  Pref- 
erably  the  pressurised  fluid  is  a  pneumatic  fluid  at 
a  pressure  of  the  order  of  30  to  45  kN/m2.  This  part 
of  the  sleeve  insinuates  itself  under  the  patient  36, 
lifting  the  patient  36  upwardly.  During  this  process 
the  plunger  32  moves  to  the  end  of  the  interior  26 
of  the  tube  24  and  the  draw  wire  33  is  also  ex- 
tended  as  can  be  seen  in  Figure  2B.  Whilst  this 
step  is  performed  the  chassis  1  is  moved  slightly 
towards  the  patient  to  assist  in  insinuating  the 
terminal  portion  30  of  the  sleeve  28  under  the 
patient.  Subsequently,  the  trolley  is  moved  further 
towards  the  patient  whilst  simultaneously  the  bel- 
lows  portion  29  of  the  sleeve  28  contracts.  Since 
the  patient  is  gripped  by  the  outer  surface  of  the 
end  portion  30  of  the  sleeve  28,  the  patient  is 
guided,  by  that  end  portion  of  the  sleeve  to  a 
position  in  which  the  patient  36  is  located  at  least 
partially  above  the  tube  24  as  shown  in  Figure  2C. 
Figure  2D  illustrates  a  final  position  in  which  the 
patient  36  is  supported  fully  on  top  of  the  tube  24, 
and  the  patient  can  then  be  removed  from  the  bed 
and  transported  by  means  of  the  trolley. 

It  is  to  be  noted  that  the  part  of  the  sleeve  28 
that  touches  the  patient  does  not  really  move  rela- 
tive  to  the  patient.  Thus  there  is  no  sliding  move- 
ment  between  the  sleeve  28  and  the  patient.  In- 
stead  the  sleeve  unravels  itself  from  its  retracted 
position  to  its  extended  position,  gently  wrapping 
itself  against  the  patient.  Thus  the  sleeve  28  does 
not  exert  any  frictional  effects  on  the  patient.  This 
can  be  of  importance  where  the  patient  has  burns, 
sores  or  other  wounds. 

As  shown  in  Figure  2E,  when  the  patient  is  to 
be  returned  to  the  bed,  the  trolley  is  again  located 
with  the  patient  supported  above  the  bed  35.  The 
plunger  32  is  then  drawn  towards  the  left,  by  the 
draw  wire  33,  and  the  terminal  portion  30  of  the 
sleeve  28  is  drawn  into  the  hollow  interior  26  of  the 
tube  24,  whilst  the  bellows  portion  29  expands,  and 
during  this  procedure  the  trolley  may  be  moved 
towards  the  left,  thus  lowering  a  patient  on  to  the 
bed,  as  shown  in  Figure  2F. 

It  is  to  be  appreciated  that  the  tines  as  illus- 
trated  and  described  operate  on  the  basic  concept 
of  inserting  an  inflatable  sleeve  under  a  patient  by 
initially  having  a  terminal  portion  of  the  sleeve 

5  drawn  back  into  the  interior  of  the  sleeve  in  a  re- 
entrant  manner,  so  that  a  part  of  the  sleeve  which 
is  intermediate  the  ends  of  the  sleeve  may  first  be 
brought  into  contact  with  the  patient,  and  then 
inflating  the  sleeve.  Since  this  procedure  is  utilised, 

io  as  the  sleeve  is  inflated,  the  part  of  the  sleeve  that 
initially  contacts  the  patient  remains  in  contact  with 
the  patient  at  the  same  point  on  the  patient,  and 
more  and  more  of  the  sleeve  is  gradually  insinu- 
ated  under  the  patient  in  order  to  support  and  lift 

is  the  patient.  There  is  no  sliding  movement  between 
the  sleeve  and  the  patient.  Instead  the  sleeve  un- 
ravels  from  its  initial  position,  and  wraps  itself 
against  the  patient.  Once  the  inflatable  part  of  the 
sleeve  has  been  insinuated  under  the  patient,  then 

20  a  procedural  step  is  followed  in  order  to  provide  a 
rigid  support  beneath  the  patient.  In  the  described 
arrangement  this  step  comprises  the  simultaneous 
movement  towards  the  right  as  illustrated  in  Figure 
2B,  with  the  contraction  of  the  bellows  portion  29  of 

25  the  sleeve,  to  locate  the  finger  24  under  the  pa- 
tient.  However,  alternative  expedients  may  be 
adopted. 

It  will  be  appreciated  that  all  the  tines  21  of  the 
trolley  illustrated  in  Figure  1  may  be  operated  in 

30  synchronism  in  order  to  lift  a  patient.  However,  this 
may  not  be  desirable,  especially  if  the  patient  has 
severe  wounds  or  burns  on  specific  areas  of  the 
body,  and  thus  it  is  preferred  that  the  tines  be 
selectively  operable.  Thus,  in  response  to  appro- 

35  priate  control  signals  from  the  control  panel,  or  in 
response  to  other  appropriate  control  signals,  only 
selected  tines  will  operate  during  any  particular 
lifting  cycle.  Means  may  be  provided  to  enable  the 
tines  which  are  not  utilised  to  be  hinged  to  a  totally 

40  retracted  position. 
The  sleeves  28  are  preferably  formed  from 

fabric  coated  with  rubber,  or  some  other  flexible 
material  that  is  impervious  to  the  pressure  fluid 
being  used.  The  fabric  may  be  of  any  form,  such 

45  as  a  relatively  open  weave  scrim,  or  may  be  an 
unwoven  batt.  It  is  thought  that  fabric  having  fibres 
which  extend  predominantly  in  one  direction  may 
offer  benefits  of  stable  deployment.  The  sleeve  28 
should  present  a  comfortable  outer  surface,  and 

50  may  thus  have  a  velvet-like  or  furry  exterior.  The 
sleeves  28  may  be  disposable,  or  may  be  covered 
with  separate  disposable  covers,  for  the  sake  of 
sterility,  especially  if  the  described  device  is  to  be 
used  to  lift  patients  with  open  wounds. 

55  As  has  been  mentioned,  the  beams  17  and  18 
are  hingedly  mounted.  It  is  envisaged  that  the 
beam  17  may  hinge  upwardly  whereas  the  beam 
18  may  hinge  downwardly.  Thus,  the  trolley  may 
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be  converted  from  having  a  configuration  equiv- 
alent  to  a  couch  or  bed,  to  a  configuration  equiv- 
alent  to  a  chair.  Whilst  a  direct  mechanical  hinge 
has  been  illustrated  in  Figure  1  it  is  to  be  appre- 
ciated  that  such  a  direct  mechanical  hinge  may  not 
be  ideal,  especially  if  the  movement  between  a 
couch  or  bed  and  a  chair  is  to  be  effected  whilst  a 
patient  is  on  the  trolley.  The  reason  for  this  is  that 
if  a  patient  is  lying  on  the  trolley  when  it  is  in  the 
bed  or  couch  configuration  as  illustrated  in  Figure 
1,  the  actual  hinge,  in  the  patient,  between  the 
upper  legs  and  the  trunk  of  the  patient  is  actually 
defined  by  the  ball-and-socket  joint  between  the 
femur  and  the  pelvis.  This  ball  and  socket  joint  will 
be  located  at  a  level  which  is  above  the  level 
defined  by  the  beams  16  and  17.  Thus  the  two 
parts  of  the  patient  will  hinge  about  a  point  which  is 
not  coincident  with  either  of  the  beams  16  and  17. 
Consequently,  in  the  described  embodiment,  the 
patient  will  hinge  about  an  axis  which  is  not  co- 
incident  with  the  hinging  axis  between  the  two 
beams  16  and  17,  which  may  lead  to  some  of  the 
tines  sliding  across  the  skin  of  the  patient.  In  order 
to  avoid  this  problem  it  is  preferred  to  use  an 
arrangement  in  which  the  beams  are  connected 
together  by  means  of  a  virtual  hinge.  This  can  be 
accomplished  by  mounting  the  beam  17  on  a 
robotically  controlled  arm,  or  by  providing  some 
other  form  of  virtual  hinge,  and  by  taking  similar 
action  with  reference  to  the  beam  18.  The  software 
in  the  computer  which  controls  the  robotically  con- 
trolled  arm,  ensures  that  the  arm  only  executes  a 
predetermined  range  of  movements  about  a  de- 
fined  virtual  hinge  axis.  The  software  may  enable 
the  position  of  the  virtual  hinge  axis  to  be  adjusted. 

Figure  3  illustrates  one  mechanical  arrange- 
ment  for  a  virtual  hinge  which  could  be  used  in 
connection  with  the  beam  17.  The  beam  17  is 
connected,  at  spaced  apart  pivot  points  37,38,  to 
two  pivotting  members  39,40  respectively.  Member 
39  is  pivotted  at  a  fixed  point  41  and  the  member 
40  is  pivotted  at  a  fixed  point  42.  It  can  be  seen 
that  such  an  arrangement  will  cause  the  beam  17 
to  pivot  about  a  virtual  pivot  point  which  is  defined 
by  the  inter-section  of  the  axes  of  the  elements  39 
and  40.  Thus,  if  the  left-hand  end  of  the  beam  17  is 
moved  downwardly,  the  elements  39  and  40  will 
both  pivot  about  their  lower  pivot  points  41  ,42  in  a 
clock-wise  direction,  thus  causing  the  right-hand 
end  of  the  beam  17  to  move  upwardly.  This  motion 
would  be  reversed  if  the  right-hand  end  of  the 
beam  17  is  moved  downwardly.  The  position  of  the 
virtual  hinge  axis  may  be  adjusted  if  either  of  the 
elements  39,40  are  of  adjustable  length,  or  if  the 
position  of  the  pivot  points  41,42  can  be  adjusted. 

A  similar  effect  can  be  achieved  by  different 
means,  as  illustrated  in  Figure  4.  A  line  43  inter- 
connecting  two  points  B  and  C  represents  a  beam 

that  is  mounted  on  a  virtual  hinge.  The  beam  43  is 
pivotted  at  point  B  to  a  support  beam  44.  The 
support  beam  44  may  be  driven  rotationally  about 
a  pivotal  mounting  45.  Co-axial  with  the  pivotal 

5  mounting  45  is  a  drive  wheel  46  which  drives  a  belt 
or  chain  47  which  engages  a  further  drive  wheel  48 
which  is  coincident  with  the  pivot  point  B.  The  drive 
wheel  48  is  formed  integrally  with  a  larger  cog- 
wheel  49  which  engages  a  cog-wheel  50  which  is 

io  pivotally  mounted  to  the  beam  43  at  the  point  C. 
The  arrangement  is  such  that  the  element  re- 

presented  by  the  line  43  can  move  when  the  ele- 
ment  44  is  pivotted  about  the  pivot  point  45,  with- 
out  the  angular  inclination  between  the  beam  43 

is  and  the  element  44  changing.  However,  if  the 
wheel  46  is  rotated,  the  wheel  48  will  rotate  thus 
rotating  the  wheel  49  and  the  wheel  50  causing  the 
angular  orientation  between  the  beam  43  and  the 
element  44  to  be  altered.  Thus  again  the  beam  43 

20  is  effectively  mounted  on  a  virtual  hinge. 
Other  forms  of  virtual  hinge  may  be  utilised. 
It  is  also  preferred  that  the  entire  bed  or  couch 

may  be  tilted  from  the  horizontal  position  indicated 
to  an  inclined  position,  bringing  the  feet  of  the 

25  patient  resting  on  the  tines  to  the  floor,  so  that  the 
patient  may  effectively  be  "stood-up"  by  the  ar- 
rangement.  The  beams  16  and  17  may  be  selec- 
tively  positioned  in  any  desired  inclination  relative 
to  the  beam  18,  and  the  beam  18  may  have  any 

30  desired  inclination  relative  to  the  horizontal,  so  that 
virtually  any  desired  condition  can  be  achieved. 

Reference  was  made  to  imaging  cameras  13 
and  14,  present  on  the  control  panel  12.  These 
imaging  cameras  are  provided  to  view  a  patient 

35  lying  on  a  bed,  to  ascertain  the  precise  position  at 
which  the  trolley  should  be  located  to  facilitate 
lifting  the  patient.  Also  the  image  may  be  used  to 
ascertain  the  order  in  which  the  tines  should  be 
operated. 

40  The  controlling  computer  may  have  a  memory 
in  which  critical  information  relating  to  each  patient 
to  be  transported  by  the  machine  may  be  stored  in 
the  form  of  a  "template".  The  information  may 
comprise  data  relating  to  weight,  and  centre  of 

45  gravity  of  the  body,  and  any  specific  limitations  on 
handling  the  patient,  with  particular  reference  to 
any  wounds  that  are  not  to  be  contacted  by  the 
tines.  If  such  an  expedient  is  adopted  means  will 
be  provided  to  enable  the  trolley  to  identify  the 

50  particular  patient  to  be  lifted,  either  by  having 
stored  in  its  memory  an  indication  of  the  location  of 
the  bed  of  the  patient,  or  by  reading  off  a  marking 
present  on  the  bed  of  the  patient,  or  preferably  on 
the  actual  patient,  such  as  a  marking  on  a  bracelet, 

55  which  serves  to  identify  the  patient. 
It  is  to  be  noted  that  the  described  trolley  may 

be  used  for  purposes  other  than  merely  transport- 
ing  patients.  Since  the  trolley  is  capable  of  man- 
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ipulating  a  patient,  the  trolley  may  be  utilised  to 
carry  out  certain  physiotherapy  procedures.  Thus 
the  trolley  may  place  a  particular  patient  in  a  pre- 
liminary  position  necessary  for  certain  physiother- 
apy  exercises,  or  may  actually  manipulate  the  pa- 
tient  so  that  certain  physiotherapy  is  carried  out, 
possibly  with  the  patient  exercising  muscular  power 
in  an  attempt  to  prevent  the  movements  being 
imparted  to  the  patient  by  the  machine. 

It  is  to  be  noted  that  the  telescopic  arm  20 
facilitates  the  use  of  the  apparatus  with  patients  of 
different  heights,  and  may  also  be  useful  when 
executing  the  movement  described  above  in  which 
the  patient  is  stood-up  on  the  floor. 

It  is  to  be  appreciated  that  the  trolley  may  be 
moved  to  a  "wheel-chair"  configuration  for  storage 
purposes,  the  space  then  occupied  by  the  trolley 
being  effectively  determined  by  the  floor  area  of 
the  chassis. 

While  the  invention  has  been  described  with 
reference  to  the  trolley  lifting  a  patient  from  a  bed, 
the  trolley  may  equally  be  used  to  lift  a  patient 
from  a  chair,  or  a  toilet,  when  the  patient  is  in  a 
sitting  position,  and  to  return  or  deliver  the  patient 
to  such  a  location. 

As  a  patient  is  being  transported  on  the  trolley 
it  is  possible  to  determine  the  weight  of  the  patient 
from  signals  from  the  load  sensors  associated  with 
the  wheels  of  the  trolley. 

Also,  while  the  invention  has  been  described 
principally  with  regard  to  examples  specifically  in- 
tended  to  lift  patients,  it  is  to  be  understood  that 
trollies  in  accordance  with  this  invention  may  also 
be  used  to  lift  loads  of  any  type,  such  as  delicate 
loads  comprising  china,  green  ceramics,  ex- 
plosives,  aerospace  components  or  radio-active 
materials.  Other  embodiments  of  the  invention  may 
be  devised  for  lifting  items  such  as  motor  vehicles, 
for  example,  illegally  parked  motor  vehicles. 

Claims 

1.  A  transfer  trolley  comprising  a  movable 
wheeled  structure(l)  incorporating  a  plurality  of 
rigid  support  elements(24)  mounted  on  the  trol- 
ley,  the  trolley(1)  being  provided  with  means  to 
move  the  trolley,  and  the  rigid  support 
elements(24)  in  such  a  direction  that  the  rigid 
support  elements(24)  are  located  under  a  load, 
characterised  in  that  the  trolley  further  com- 
prises  a  plurality  of  elements(21),  adapted  to 
engage  and  support  the  load,  each  element 
comprising  a  sleeve(28),  formed  of  a  resilient 
material,  mounted  at  one  end  on  a  member- 
(17),  forming  part  of  the  trolley  and  having  the 
other  end  initially  re-entrant  within  the  sleeve, 
means  being  provided  to  cause  the  sleeve  to 
extend,  insinuating  itself  under  the  load  when 

the  load  is  initially  lying  on  a  support  in  order 
to  lift  the  load  before  the  trolley  is  moved  by 
said  means,  the  trolley  being  adapted  to  move 
the  rigid  support  elements(24)  to  be  located 

5  under  the  load  when  the  said  sleeves(28)  have 
insinuated  themselves  under  the  load. 

2.  A  transfer  trolley  according  to  Claim  1  wherein 
each  rigid  support  element(24)  is  located  with- 

io  in  a  sleeve(28). 

3.  A  transfer  trolley  according  to  any  one  of  the 
preceding  Claims  wherein  the  means  to  cause 
the  sleeve  to  become  extended  comprise 

is  means  adapted  to  supply  a  pressure  fluid  to 
the  interior  of  the  sleeve. 

4.  A  transfer  trolley  according  to  Claim  3  wherein 
each  sleeve  has  an  initial  portion(29)  of  bellows 

20  or  concertina  form  and  a  terminal  portion(30) 
with  a  substantially  smooth  exterior. 

5.  A  transfer  trolley,  according  to  any  one  of  the 
preceding  Claims  wherein  said  trolley  com- 

25  prises  a  wheeled  chassis(1)  carrying  said  ele- 
ments,  each  wheel(7,8)  being  associated  with 
sensor  means  adapted  to  sense  when  the  ver- 
tical  force  applied  to  the  wheel  by  the  trolley 
is,  or  is  approaching,  zero,  means  being  pro- 

30  vided  to  respond  to  such  a  situation  existing. 

6.  A  transfer  trolley  according  to  Claim  5  wherein 
means  are  provided  to  move  said  elements(21) 
relative  to  the  trolley,  means  being  provided  to 

35  stop  or  reverse  such  movement  of  the 
elements(21)  when  a  situation  is  sensed  in 
which  the  vertical  force  applied,  by  the  trolley, 
to  one  or  more  of  the  wheels  is,  or  is  ap- 
proaching,  zero. 

40 
7.  A  transfer  trolley  according  to  any  one  of  the 

preceding  Claims  wherein  the  said  elements- 
(21)  are  selectively  operable  to  that,  on  any 
particular  occasion,  one  or  more  elements  may 

45  not  be  operated,  thus  not  contacting  the  load. 

8.  A  transfer  trolley  according  to  Claim  10 
wherein  the  elements(21)  can  be  selectively 
hinged  to  an  inoperative  position. 

50 
9.  A  transfer  trolley  according  to  any  one  of  the 

preceding  Claims  wherein  said  trolley  com- 
prises  a  wheeled  structure(l)  supporting  at 
least  three  beams(16,17.18),  each  beam  carry- 

55  ing  a  plurality  of  said  elements(21)  which  pro- 
ject  laterally  therefrom,  at  least  two  beams 
being  hinged  relative  to  one  another,  about 
virtual  hinge  points(36,37). 

8 
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10.  A  transfer  trolley  according  to  claim  9  wherein 
the  said  beams  comprise  robotically  controlled 
arms  to  provide  the  virtual  hinge. 

11.  A  transfer  trolley  according  to  Claim  10  or  11 
wherein  one  or  more  of  said  beams(18)  is 
telescopic,  so  that  the  length  thereof  can  be 
selectively  adjusted. 

12.  A  transfer  trolley  according  to  any  one  of  the 
preceding  Claims  wherein  the  trolley  incorpo- 
rates  imaging  means  adapted  to  obtain  an 
image  of  the  load,  and  processing  means 
adapted  to  process  the  image  and  to  derive  a 
programmed  routine  for  lifting  the  load. 

13.  A  transfer  trolley  according  to  Claim  12 
wherein  the  trolley  is  provided  with  memory 
means  including  means  to  store  data  relating 
to  various  loads. 

wegen  des  Fahrgestells  und  der  starren  Trag- 
elemente  (24)  in  einer  derartigen  Richtung  ver- 
sehen  ist,  dal3  die  starren  Tragelemente  (24) 
unter  einer  Last  angeordnet  sind,  dadurch  ge- 
kennzeichnet,  dal3  das  Fahrgestell  auBerdem 
eine  Mehrzahl  von  Elementen  (21)  umfaBt,  die 
gestaltet  sind,  urn  die  Last  einzugreifen  und  zu 
tragen,  wobei  jedes  Element  eine  Umhullung 
(28)  umfaBt,  die  aus  einem  federnden  Material 
gebildet  ist,  das  an  einem  Ende  an  einem 
Element  (17)  befestigt  ist,  das  einen  Teil  des 
Fahrgestells  bildet,  und  dessen  anderes  Ende 
anfanglich  innerhalb  der  Umhullung  einsprin- 
gend  ist,  wobei  eine  Einrichtung  vorgesehen 
ist,  urn  die  Umhullung  sich  selbst  unter  der 
Last  anschmiegend  langstrecken  zu  lassen, 
wenn  die  Last  anfanglich  auf  einem  Trager 
liegt,  urn  die  Last  anzuheben,  bevor  das  Fahr- 
gestell  von  den  Einrichtungen  bewegt  wird, 
wobei  das  Fahrgestell  gestaltet  ist,  urn  die 
unter  der  Last  anzuordnenden,  starren  Tragele- 
mente  (24)  zu  bewegen,  wenn  die  Umhullun- 
gen  (28)  sich  selbst  unter  der  Last  ange- 

schmiegt  haben. 

2.  Transportfahrgestell  nach  Anspruch  1,  worin 
jedes  starre  Tragelement  (24)  innerhalb  einer 

5  Umhullung  (28)  angeordnet  ist. 

3.  Transportfahrgestell  nach  irgendeinem  der  vor- 
angehenden  Anspruche,  worin  die  Einrichtun- 
gen  zum  Langstrecken  der  Umhullung  eine 

io  Einrichtung  umfassen,  die  gestaltet  ist,  urn 
eine  Druckflussigkeit  an  das  Innere  der  Umhul- 
lung  zu  liefern. 

4.  Transportfahrgestell  nach  Anspruch  3,  worin 
is  jede  Umhullung  einen  Anfangsbereich  (29)  mit 

Balgen-  oder  Ziehharmonikagestalt  und  einen 
Endbereich  (30)  mit  einem  im  wesentlichen 
glatten  AuBeren  aufweist. 

20  5.  Transportfahrgestell  nach  irgendeinem  der  vor- 
angehenden  Anspruche,  worin  das  Transport- 
fahrgestell  ein  mit  Radern  versehenes  Chassis 
(1)  aufweist,  das  die  Elemente  tragt,  wobei 
jedes  Rad  (7,  8)  mit  einer  Sensoreinrichtung 

25  verbunden  ist,  die  gestaltet  ist,  urn  wahrzuneh- 
men,  wenn  die  auf  das  Rad  von  dem  Trans- 
portfahrgestell  ausgeubte  vertikale  Kraft  Null  ist 
oder  sich  Null  nahert,  wobei  Einrichtungen  vor- 
gesehen  sind,  urn  auf  eine  derartige  bestehen- 

30  de  Situation  zu  antworten. 

6.  Transportfahrgestell  nach  Anspruch  5,  worin 
Einrichtungen  vorgesehen  sind,  urn  die  Ele- 
mente  (21)  relativ  zu  dem  Transportfahrgestell 

35  zu  bewegen,  wobei  Einrichtungen  vorgesehen 
sind,  urn  eine  derartige  Bewegung  der  Ele- 
mente  (21)  zu  stoppen  oder  umzukehren,  wenn 
eine  Situation  wahrgenommen  wird,  der  die 
von  dem  Transportfahrgestell  auf  eines  oder 

40  mehrerer  der  Rader  ausgeubte  vertikale  Kraft 
Null  ist  oder  sich  Null  nahert. 

7.  Transportfahrgestell  nach  irgendeinen  der  vor- 
angehenden  Anspruche,  worin  die  Elemente 

45  (21)  wahlweise  betreibbar  sind,  so  dal3,  in  ir- 
gendeinem  besonderen  Fall,  ein  oder  mehrere 
Element(e)  nicht  betrieben  werden  konnen, 
wodurch  sie  somit  nicht  die  Last  beruhren. 

50  8.  Transportfahrgestell  nach  Anspruch  10,  worin 
die  Elemente  (21)  wahlbar  in  eine  Ruheposi- 
tion  geschwenkt  werden  konnen. 

9.  Transportfahrgestell  nach  irgendeinem  der  vor- 
55  angehenden  Anspruche,  worin  das  Fahrgestell 

einen  mit  Radern  versehenen  Aufbau  (1)  urn- 
fafit,  der  wenigstens  drei  Trager  (16,  17,  18) 
tragt,  wobei  jeder  Trager  eine  Mehrzahl  von 

14.  A  transfer  trolley  according  to  any  one  of  the 
preceding  Claims  wherein  the  trolley  is  adapt- 
ed  to  lift  a  patient  from  a  support  such  as  a 
bed  on  which  the  patient  is  lying  and  adapted  25 
to  lift  a  patient  from  a  support  such  as  a  chair 
on  which  the  patient  is  sitting. 

Patentanspruche 
30 

1.  Transportfahrgestell  mit  einem  beweglichen, 
mit  Radern  versehenen  Aufbau  (1),  der  eine 
Mehrzahl  von  an  dem  Fahrgestell  befestigten, 
starren  Tragelementen  (24)  einschlieBt,  wobei 
das  Fahrgestell  (1)  mit  Einrichtungen  zum  Be-  35 

9 
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den  Elementen  (21)  tragt,  die  seitlich  davon 
vorragen,  wobei  wenigstens  zwei  Trager  relativ 
zueinander  urn  virtuelle  Drehpunkte  (36,  37) 
schwenkbar  sind. 

10.  Transportfahrgestell  nach  Anspruch  9,  worin 
die  Trager  automatisch  gesteuerte  Arme  urn- 
fassen,  urn  die  virtuelle  Drehachse  zu  liefern. 

11.  Transportfahrgestell  nach  Anspruch  10  oder 
11,  worin  einer  oder  mehrere  der  Trager  (18) 
teleskopisch  ist,  so  dal3  die  Lange  dessel- 
ben/derselben  wahlbar  eingestellt  werden 
kann. 

12.  Transportfahrgestell  nach  irgendeinem  der  vor- 
angehenden  Anspruche,  worin  das  Fahrgestell 
eine  Abbildungseinrichtung,  die  gestaltet  ist, 
urn  ein  Bild  von  der  Last  zu  erhalten,  und  eine 
Verarbeitungseinrichtung  einschlieBt,  die  ge- 
staltet  ist,  urn  das  Bild  zu  verarbeiten  und  eine 
programmierte  Routine  zum  Anheben  der  Last 
herzuleiten. 

elements  de  support  rigides  (24)  dans  une 
direction  telle  que  les  elements  de  support 
rigides  (24)  sont  situes  sous  une  charge,  ca- 
racterise  en  ce  que  le  chariot  comprend  en 
outre  une  pluralite  d'elements  (21)  propres  a 
rentrer  en  contact  avec,  et  supporter,  la  char- 
ge,  chaque  element  comprenant  un  manchon 
(28)  forme  en  une  matiere  elastique,  monte  a 
une  extremite  d'un  organe  (17)  formant  une 
partie  du  chariot  et  ayant  I'autre  extremite  ini- 
tialement  rentrante  dans  le  manchon,  un 
moyen  etant  prevu  pour  faire  s'etendre  le  man- 
chon  se  glissant  sous  la  charge  lorsque  la 

charge  repose  initialement  sur  un  support  de 
maniere  a  soulever  la  charge  avant  que  le 
chariot  soit  deplace  par  ledit  moyen,  le  chariot 
etant  propre  a  deplacer  les  elements  de  sup- 

5  port  rigides  (24)  pour  etre  situes  sous  la  char- 
ge  lorsque  lesdits  manchons  (28)  se  sont  glis- 
ses  sous  la  charge. 

2.  Un  chariot  de  transfert  conforme  a  la  revendi- 
io  cation  1,  dans  lequel  chaque  element  de  sup- 

port  rigide  (24)  est  situe  dans  un  manchon 
(28). 

3.  Un  chariot  de  transfert  conforme  a  I'une  quel- 
15  conque  des  revendications  precedentes,  dans 

lequel  le  moyen  pour  faire  s'etendre  le  man- 
chon  comprend  un  moyen  propre  a  fournir  un 
fluide  de  pression  a  I'interieur  du  manchon. 

20  4.  Un  chariot  de  transfert  conforme  a  la  revendi- 
cation  3,  dans  lequel  chaque  manchon  a  une 
portion  initiale  (29)  en  forme  de  soufflet  ou 
d'accordeon  et  une  portion  terminale  (30)  avec 
un  exterieur  sensiblement  lisse. 

25 
5.  Un  chariot  de  transfert  conforme  a  I'une  quel- 

conque  des  revendications  precedentes,  dans 
lequel  ledit  chariot  comprend  un  chassis  a 
roue  (1)  portant  lesdits  elements,  chaque  roue 

30  (7,  8)  etant  associee  avec  un  moyen  detecteur 
propre  a  detecter  si  la  force  verticale  appli- 
quee  a  la  roue  par  le  chariot  est,  ou  approche, 
zero,  un  moyen  etant  prevu  pour  reagir  a  une 
telle  situation  existante. 

35 
6.  Un  chariot  de  transfert  conforme  a  la  revendi- 

cation  5,  dans  lequel  un  moyen  est  prevu  pour 
deplacer  lesdits  elements  (21)  par  rapport  au 
chariot,  un  moyen  etant  prevu  pour  interrom- 

40  pre  ou  inverser  un  tel  deplacement  des  ele- 
ments  (21)  lorsqu'une  situation  est  detectee 
dans  laquelle  la  force  verticale  appliquee  par  le 
chariot  a  I'une  ou  plusieurs  des  roues  est,  ou 
approche,  zero. 

45 
7.  Un  chariot  de  transfert  conforme  a  I'une  quel- 

conque  des  revendications  precedentes,  dans 
lequel  lesdits  elements  (21)  sont  selectivement 
actionnables  pour  qu'en  une  quelconque  occa- 

50  sion  particuliere  I'un  ou  plusieurs  elements  ne 
puisse  pas  etre  actionne,  n'entrant  pas  ainsi  en 
contact  avec  la  charge. 

8.  Un  chariot  de  transfert  conforme  a  la  revendi- 
55  cation  10,  dans  lequel  les  elements  (21)  peu- 

vent  etre  selectivement  pivotables  a  une  posi- 
tion  inoperante. 

13.  Transportfahrgestell  nach  Anspruch  12,  worin  25 
das  Transportfahrgestell  mit  einer  Speicherein- 
richtung  versehen  ist,  die  eine  Einrichtung  zum 
Speichern  von  auf  verschiedene  Lasten  bezo- 
gene  Daten  einschlieBt. 

30 
14.  Transportfahrgestell  nach  irgendeinen  der  vor- 

angehenden  Anspruche,  worin  das  Fahrgestell 
gestaltet  ist,  urn  einen  Patienten  von  einer  Tra- 
geinrichtung,  wie  z.B.  einem  Bett,  auf  dem  der 
Patient  liegt,  anzuheben  und  einen  Patienten  35 
von  einer  Trageinrichtung,  wie  z.B.  einem  Ses- 
sel,  auf  dem  der  Patient  sitzt,  anzuheben. 

Revendications 
40 

1.  Un  chariot  de  transfert  comprenant  une  struc- 
ture  a  roues  deplagables  (1)  incorporant  une 
pluralite  d'elements  de  support  rigides  (24) 
montes  sur  le  chariot,  le  chariot  (1)  etant  pour- 
vu  d'un  moyen  pour  deplacer  le  chariot  et  les  45 

10 
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9.  Un  chariot  de  transfert  conforme  a  I'une  quel- 
conque  des  revendications  precedentes,  dans 
lequel  ledit  chariot  comprend  une  structure  a 
roues  (1)  supportant  au  moins  trois  portiques 
(16,  17,  18),  chaque  portique  portant  une  plura-  5 
lite  desdits  elements  (21)  qui  saillent  laterale- 
ment  a  partir  de  celui-ci,  au  moins  deux  porti- 
ques  etant  pivotables  I'un  par  rapport  a  I'autre 
autour  de  points  de  pivotement  virtuels  (36, 
37).  70 

10.  Un  chariot  de  transfert  conforme  a  la  revendi- 
cation  9,  dans  lequel  lesdits  portiques  com- 
prennent  des  bras  commandes  de  maniere 
robotique  pour  fournir  le  pivotement  virtuel.  is 

11.  Un  chariot  de  transfert  conforme  a  la  revendi- 
cation  10  ou  11,  dans  lequel  I'un  ou  plusieurs 
desdits  portiques  (18)  est  telescopique  de  sor- 
te  que  la  longueur  de  celui-ci  peut  etre  selecti-  20 
vement  reglee. 

12.  Un  chariot  de  transfert  conforme  a  I'une  quel- 
conque  des  revendications  precedentes,  dans 
lequel  le  chariot  incorpore  un  moyen  d'images  25 
propre  a  obtenir  une  image  de  la  charge  et  un 
moyen  de  traitement  propre  a  traiter  I'image  et 
a  executer  un  programme  pour  soulever  la 
charge. 

30 
13.  Un  chariot  de  transfert  conforme  a  la  revendi- 

cation  12,  dans  lequel  le  chariot  est  pourvu 
d'un  moyen  de  memoire  incluant  un  moyen 
pour  stacker  des  donnees  relatives  a  differen- 
tes  charges.  35 

14.  Un  chariot  de  transfert  conforme  a  I'une  quel- 
conque  des  revendications  precedentes,  dans 
lequel  le  chariot  est  propre  a  soulever  un  pa- 
tient  d'un  support  tel  qu'un  lit  sur  lequel  le  40 
patient  repose  et  propre  a  soulever  un  patient 
d'un  support  tel  qu'une  chaise  sur  laquelle  le 
patient  est  assis. 

45 

50 

55 
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