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©  Adjustable  support  table  for  medical  use. 

©  A  height-adjustable  table  for  supporting  a  patient 
during  medical  examination  or  treatment  in  which  a 
patient  support  table  top  mounted  on  a  carrier  2  is 
connected  to  a  base  3  by  a  parallelism  maintaining 
linkage  comprising  a  diamond  shaped  linked  assem- 
bly  of  four  mutually  pivoted  equal  struts  6,  7,  8,  9, 
pivotally  attached  top  and  bottom  to  the  carrier  2 
and  to  the  base  3,  and  intermediately  to  the  centres 
of  first  and  second  struts  17,  18  which  are  attached 
at  their  ends  for  free  rectilinear  displacement,  to 
slides  20,  22,  24,  26,  mounted  on  the  carrier  2  and 
the  base  3.  Inextensible  diagonal  links  30,  32  con- 
nect  diagonally  opposed  slides  24,  22  and  20,  26,  to 
form  an  assembly  of  good  horizontal  and  vertical 

^stiffness  even  at  the  maximum  height  adjustment 
^   which  is  effected  by  e.g.  a  screw  jack  5. 
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ADJUSTABLE  SUPPORT  TABLE  FOR  MEDICAL  USE 

The  invention  relates  to  a  table  for  supporting  a 
patient  for  medical  examination  or  treatment  com- 
prising,  a  carrier  member  including  a  support  table 
top,  a  base  member,  ,  a  linkage  assembly  connect- 
ing  the  carrier  member  to  the  base  member  and  5 
arranged  to  maintain  the  table  top  substantially 
horizontal  while  permitting  a  relative  vertical  dis- 
placement  to  occur  between  the  carrier  member 
and  the  base  member,  and  adjustment  means  for 
effecting  a  said  relative  vertical  displacement.  w 

A  common  form  of  support  for  a  patient  sup- 
port  table  top  for  example  for  radiography  or  ra- 
diotherapy,  is  a  pedestal  support  located  entirely 
beneath  the  table  top  usually  near  one  end  and 
arranged  to  raise  or  lower  the  table  top.  A  known  75 
form  of  the  linkage  assembly  of  the  kind  referred  to 
in  the  preamble,  for  use  in  such  a  pedestal  sup- 
port,  comprises  a  double  parallelogram  linkage 
mounted  on  a  horizontal  base,  and  coupled  at  the 
upper  extensible  end  to  a  vertical  linear  guide.  This  20 
arrangement  has  been  found  to  lack  sufficient  stiff- 
ness  to  meet  the  more  exacting  standards  required 
for  some  present  day  examination  techniques. 

Another  known  form  of  linkage  assembly  is  the 
scissor  or  double  scissor  jack  type  of  linkage.  This  25 
arrangement  can  provide  a  good  stiffness  perfor- 
mance  in  the  vertical  direction  even  when  extended 
to  its  maximum  height,  however,  in  the  latter  part  of 
the  range  of  heights  the  horizontal  stiffness  be- 
comes  unsatisfactory  and  has  to  be  improved  by  30 
the  use  of  extra  guide  members. 

It  is  an  object  of  the  invention  to  provide  an 
improved  adjustable  table  for  supporting  a  patient. 

According  to  the  invention  there  is  provided  a 
table  for  supporting  a  patient  for  medical  examina-  35 
tion  or  treatment  comprising,  a  carrier  member 
including  a  support  table  top,  a  base  member,  a 
linkage  assembly  connecting  the  carrier  member  to 
the  base  member  and  arranged  to  maintain  the 
table  top  substantially  horizontal  while  permitting  a  40 
relative  vertical  displacement  to  occur  between  the 
carrier  member  and  the  base  member,  and  adjust- 
ment  means  for  effecting  a  said  relative  vertical 
displacement,  characterised  in  that  the  linkage  as- 
sembly  comprises  a  vertically  disposed  diamond  45 
shaped  assembly  of  four  linked  struts  pivotally 
joined  end  to  end  to  one  another  in  which  the 
distance  between  the  pivots  on  each  of  the  struts  is 
the  same  and  the  upper  and  lower  pivotal  joints  are 
pivotally  mounted  at  a  corresponding  fixed  point  on  50 
the  carrier  member  and  on  the  base  member, 
respectively,  first  and  second  support  struts  situ- 
ated  on  respective  sides  of  said  assembly  and 
each  pivotally  connected  at  corresponding  ends  to 
the  carrier  member  and  to  the  base  member,  re- 

spectively,  via  a  corresponding  horizontally  dis- 
placeable  bearing  means  arranged  so  that  the  piv- 
otal  axes  of  said  support  struts  and  the  pivotal  axis 
of  the  corresponding  pivotal  mounting  of  the  as- 
sembly  of  linked  struts,  are  maintained  parallel  to 
one  another  and  coplanar  in  respective  parallel 
upper  and  lower  defining  planes,  the  mid  point  of 
each  of  the  first  and  second  support  struts  being 
pivotally  attached  to  a  corresponding  intermediate 
pivotal  joint  of  the  assembly  of  linked  struts,  and  at 
least  one  pair  of  substantially  inextensible  diag- 
onally  arranged  supporting  linkages  of  equal  effec- 
tive  length  each  pivotally  attached  at  their  respec- 
tive  ends  coaxially  with  the  corresponding  pivotal 
axis  of  diagonally  opposed  respective  upper  and 
lower  said  horizontally  displaceable  bearing  means 
for  the  respective  first  and  second  support  struts. 

The  first  and  second  struts  and  each  of  the 
four  linked  struts  can  each  comprise  two  spaced 
parallel  arms  rigidly  connected  together  by  inter- 
mediate  bracing  means,  and  can  be  formed  as  a 
sheet  steel  pressing.  Alternatively  the  first  and  sec- 
ond  support  struts  can  each  comprise  a  single  arm 
moving  in  a  vertical  plane  through  the  longitudinal 
axis  of  the  table  top,  and  the  four  linked  struts  can 
take  the  form  of  wishbones  with  widely  spaced 
pivotal  mountings  to  provide  the  required  rotational 
stiffness  about  a  central  vertical  axis  through  the 
linking  assembly. 

The  horizontally  displaceable  bearing  means 
can  each  comprise  a  guided  member  carrying  the 
common  pivot  for  the  first  or  second  support  strut 
and  diagonal  supporting  linkage,  and  a  rectilinear 
guide  rail  rigidly  mounted  on  the  associated  carrier 
or  base  member.  The  guided  member  is  arranged 
to  engage  the  guide  rail  to  enable  free  relative 
displacement  therealong  while  providing  positive 
location  with  respect  to  any  tendency  to  relative 
displacement  transversely  to  the  guide  rail.  The 
guided  member  can  comprise  a  slide  or  can  be 
provided  with  respective  rollers  each  arranged  to 
engage  a  corresponding  surface  region  of  the 
guide  rail  in  a  distribution  of  lateral  directions  ar- 
ranged  so  that  the  guided  memoer  is  positively 
located  transverse  to  the  direction  of  free  relative 
displacement  along  the  guide  rail. 

The  horizontally  displaceable  bearing  means 
can,  alternatively,  each  comprise  a  roller  rotational- 
ly  mounted  on  a  shaft  which  engages  via  a  com- 
mon  pivotal  and  rotational  axis,  the  corresponding 
end  of  the  first  or  second  support  strut  and  of  a 
diagonal  supporting  linkage,  and  a  rectilinear  bear- 
ing  surface  rigidly  mounted  on  the  corresponding 
carrier  or  base  member,  which  the  roller  engages 
so  as  to  enable  free  motion  along  the  surface  while 
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Droviding  positive  location  in  a  direction  towards 
the  bearing  surface.  The  bearing  surface  is  prefer- 
ably  formed  as  a  channel  and  the  corresponding 
-oiler  formed  to  engage  a  portion  of  the  side  wall  of 
the  channel  in  order  to  locate  the  roller  in  a  hori-  s 
zontal  direction  transverse  to  that  of  free  relative 
displacement.  Alternatively  the  bearing  surface  can 
take  the  form  of  a  rail,  and  the  outer  surface  of  the 
roller  can  have  a  central  groove  or  channel  so  that 
For  example  the  bottom  of  the  groove  would  con-  10 
tact  the  support  bearing  upper  surface  of  the  rail 
and  the  sides  of  the  groove  would  act  as  flanges 
for  sideways  location.  Alternatively  a  V  grooved 
roller  can  be  employed  with  a  rounded  surface  rail 
to  combine  the  function  of  bearing  and  lateral  guid-  75 
ance  at  the  corresponding  areas  of  contact. 

The  adjustment  means  for  raising  and  lowering 
the  table  top  can  take  the  form  of  a  manual  adjust- 
ment  such  as  a  screwjack,  or  can  include  motive 
means  such  as  a  linear  thrust  motor  arranged  to  20 
provide  a  linear  displacement  via  an  output  dis- 
placement  member.  This  can  comprise  an  electric 
motor  driven  screw  jack  or  a  hydraulic  ram.  A 
favourable  arrangement  is  to  connect  the  body  of 
the  linear  thrust  motor  to  one  intermediate  pivotal  25 
joint  of  the  assembly  of  linked  struts  and  to  con- 
nect  the  output  displacement  member  to  the  other 
intermediate  pivotal  joint.  It  must  be  understood, 
however,  that  in  this  case  the  linear  motor  has  to 
provide  a  tension  force  between  the  two  points  of  so 
attachment.  An  alternative  arrangement  is  for  the 
output  of  the  thrust  motor  to  be  applied  between 
the  base  member  and  the  carrier  member  to  pro- 
vide  a  vertical  displacement  directly.  If  the  thrust 
axis  of  the  motor  is  vertical,  the  amount  of  lift  will  35 
be  limited  to  less  than  2:1  which  is  less  than  the 
useful  vertical  adjustment  range  of  the  linkage  as- 
sembly  in  a  table  in  accordance  with  the  invention. 
To  overcome  this  limitation  a  multiple  extension 
motor  arrangement  could  be  employed,  or  the  sin-  40 
gle  action  thrust  motor  can  be  mounted  in  a  man- 
ner  inclined  to  the  vertical.  In  further  alternative 
arrangements  the  thrust  motor  can  be  mounted  to 
operate  horizontally  between  the  base  and  a  lower 
common  axis  of  the  first  or  second  strut  or  be-  45 
tween  the  carrier  member  and  the  upper  end  of  the 
first  or  second  strut.  The  thrust  motor  can  be  a 
double  acting  motor  arranged  to  give  equal  and 
opposite  displacements  to  the  corresponding  ends 
of  both  the  first  and  second  struts.  so 

The  diagonally  arranged  supporting  linkages 
can  each  be  formed  by  an  inextensible  flexible 
linkage  such  as  a  steel  cable  since  under  normal  • 
circumstances  the  linkages  are  always  under  ten- 
sion,  however  a  rigid  strut  can  be  employed  if  55 
desired. 

The  invention  is  based  on  the  realisation  that  a 
patient  support  table  top  and  a  horizontal  base  can 

be  connected  together  by  an  improved  linkage 
assembly  based  on  a  new  combination  of  the  geo- 
metrical  properties  of  parallelism,  triangularity  and 
proportionality  which  can  maintain  the  table  top 
horizontal  throughout  a  large  relative  vertical  dis- 
placement  while  at  the  same  time  providing  a  uni- 
formly  good  degree  of  vertical  and  horizontal  stiff- 
ness  especially  at  the  maximum  height  setting 
without  the  need  to  use  auxiliary  guide  means. 

A  patient  support  table  in  accordance  with  the 
invention  provides  the  advantage  that  in  the  highest 
position  setting  good  positional  accuracy  can  be 
obtained  together  with  a  good  degree  of  both  hori- 
zontal  and  vertical  stiffness  which  can  be  well 
maintained  as  the  table  top  is  lowered.  The  table 
further  provides  a  height  variation  greater  than  2:1 
without  the  need  to  use  extension  guide  members, 
and  only  requires  a  relatively  compact  base  area 
which  is  sufficient  to  give  good  stability  throughout 
the  range  of  height  adjustment  and  can  therefore 
readily  be  mounted  on  a  wheeled  trolley  base. 

Embodiments  of  the  invention  will  now  be  de- 
scribed  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  of  which:- 

Figure  1  is  a  front  elevation  of  the  pedestal 
portion  of  a  patient  support  table  in  accordance 
with  the  invention  with  the  outer  protective  cover 
removed. 

Figure  2  is  an  end  elevation  of  the  patient 
support  table  of  Figure  1  , 

Figure  3  is  a  plan  view  of  the  pedestal 
portion  shown  in  Figure  T,  and 

Figures  4a,  4b,  4c  are  line  diagrams  illustrat- 
ing  a  different  embodiment  of  a  patient  table  in 
accordance  with  the  invention  from  similar 
viewpoints  to  those  of  Figures  1  ,  2  and  3. 

Referring  to  Figures  1  ,  2  and  3  which  illustrate 
diagrammatically  a  patient  support  table  according 
to  the  invention,  a  patient  support  table  top  1  is 
mounted  on,  or  if  desired  may  itself  form  a  carrier 
member  2  which  is  connected  to  a  base  member  3 
by  means  of  a  linkage  assembly  4  which  is  ar- 
ranged  to  maintain  the  table  top  1  substantially 
horizontal  while  permitting  a  relative  vertical  dis- 
placement  to  occur  between  the  carrier  member  2 
and  the  base  member  3.  Motive  means  5,  conve- 
niently  a  linear  thrust  motor  formed  in  the  present 
example  by  a  screw  jack  driven  via  a  reduction 
gear  by  an  electric  motor,  is  provided  for  effecting 
the  relative  vertical  displacement  so  that  the  patient 
table  top  1  may  be  raised  or  lowered  in  a  con- 
trolled  manner. 

In  accordance  with  the  invention  the  linkage 
assembly  4  comprises  a  vertically  disposed 
diamond-shaped  assembly  of  four  linked  struts  6, 
7,  8,  9  pivotally  joined  end  to  end  to  one  another, 
first  and  second  support  struts  17  and  18  situated 
on  respective  sides  of  the  diamond-shaped  assem- 
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bly,  and  a  pair  of  substantially  inextensible  diag- 
onally  arranged  supporting  linkages  which  are  nor- 
mally  under  tension  and  can  therefore,  if  desired, 
be  flexible  and  formed  for  example  from  steel 
cable  but  in  the  present  embodiment  are  formed 
by  respective  pairs  of  rigid  struts  30,  31  and  32, 
33.  The  distance  between  the  pivotal  axes  at  the 
respective  ends  of  each  of  the  linked  struts  6,  7,  8 
and  9  is  the  same  for  each  strut,  and  the  upper  and 
lower  pivotal  joints  10,  11  and  12,  are  pivotally 
mounted  at  a  corresponding  fixed  point  on  the 
carrier  member  2  and  on  the  base  member  3, 
respectively.  The  first  and  second  support  struts  1  7 
and  18  situated  to  the  respective  sides  of  the 
assembly  6,  7,  8  and  9,  are  each  pivotally  attached 
at  corresponding  upper  and  lower  ends  to  the 
carrier  member  2  and  to  the  base  member  3, 
respectively,  via  a  corresponding  horizontally  dis- 
placeable  bearing  means  each  comprising  a  guid- 
ed  member  formed  in  the  present  embodiment  by 
a  slide  member  20,  21  ,  22,  23,  and  24,  25,  26,  27 
to  which  the  corresponding  end  of  the  respective 
strut  17,  18,  is  attached  by  means  of  a  pivot,  and  a 
respective  straight  supporting  guide  rail,  28,  firmly 
attached  by  end  supports  29  to  the  corresponding 
carrier  member  2  or  base  member  3,  along  which 
the  guided  member  is  freely  horizontally  displace- 
able. 

As  an  alternative  to  a  slide  member  each  slide- 
like  guided  member  can  be  provided  with  a  spaced 
plurality  of  rollers  each  arranged  to  engage  a  cor- 
responding  surface  region  of  the  guide  rail  in  a 
distribution  of  lateral  directions  arranged  to  locate 
the  slide-like  member  in  a  positive  manner  trans- 
versely  with  respect  to  the  guide  rail. 

The  guide  rails  28  must  be  arranged  so  that 
the  pivotal  axes  of  the  corresponding  ends  of  the 
struts  17  and  18  always  move  in  a  coplanar  man- 
ner  with  respect  to  each  other  and  to  the  cor- 
responding  upper  or  lower  pivotal  axes  at  1  0,  1  1  ,  or 
12  of  the  linked  struts  6,  7,  8  and  9,  for  example 
the  axes  at  20,  21,  22,  23  and  10,  11,  must  be 
maintained  parallel  to  one  another  and  coplanar  in 
an  upper  horizontal  defining  plane,  and  the  axes  at 
24,  25,  26,  27,  and  12  must  be  parallel  to  one 
another  and  coplanar  in  a  corresponding  lower  hori- 
zontal  defining  plane.  Each  of  the  first  and  second 
supporting  struts  17  and  18  are  pivotally  attached 
at  their  mid-points  to  a  corresponding  intermediate 
pivotal  joint  14,  15,  of  the  assembly  of  linked  struts 
6,  7,  8,  9.  The  respective  ends  of  each  diagonally 
arranged  strut  30,  31  and  32,  33,  is  pivotally  at- 
tached  coaxially  with  a  corresponding  diagonally 
situated  pivotal  end  attachment  of  the  respective 
support  struts  17  and  18  to  the  associated  horizon- 
tally  displaceable  slide  member  20  27.  The 
effective  lengths  of  all  the  struts  30,  31,  32,  33 
measured  between  the  centres  of  the  pivotal  axes, 

are  equal  to  one  another  and  are  equal  to  that  of 
the  diagonals  formed  when  the  support  struts  17 
and  18  are  vertical,  which  is  of  course  the  situation 
for  the  maximum  height  of  the  table  top.  It  is 

5  desirable  that  the  distance  apart  of  the  struts  17 
and  18  when  vertical  should  not  be  appreciably 
less  than  the  height  of  the  struts  17,  18,  otherwise 
as  the  table  is  lowered  the  two  lower  support  points 
for  struts,  namely  the  slide  members  24,  25  and 

10  26,  27,  will  tend  to  move  too  close  together  to 
provide  a  satisfactory  firm  fore  and  aft  support  for 
the  table. 

As  an  alternative  to  the  use  of  a  slide  and 
guide  rail  to  form  the  horizontally  displaceable 

15  bearing  means,  the  latter  can  each  comprise  a 
roller  rotationally  mounted  on  a  shaft  which  latter 
engages  via  a  common  pivotal  and  rotational  axis 
the  corresponding  end  of  the  associated  first  or 
second  support  strut  17,  18  and  of  the  associated 

20  diagonal  supporting  linkage  30,  31,  32,  33,  and  a 
rectilinear  bearing  surface  rigidly  mounted  on  the 
corresponding  carrier  or  base  member  2,  3.  Each 
roller  would  be  urged  into  engagement  with  the 
corresponding  bearing  surface  by  the  weight  of  the 

25  table  top  pressing  down  on  the  linkage  assembly. 
In  fact  the  various  pivotal  and  bearing  elements  of 
the  linking  assembly  of  a  patient  support  table  in 
accordance  with  the  invention,  will  normally  tend  to 
be  urged  into  positive  contact  with  one  another  by 

30  the  applied  weight.  The  system  can  therefore  be 
regarded  as  a  force-closed  system,  a  factor  which 
will  tend  to  reduce  the  uncertainty  effects  of  any 
free  play  in  bearings,  thus  increasing  rigidity  and 
locational  accuracy. 

35  In  the  modification  employing  a  roller  as  the 
guided  member,  the  bearing  surface  can  be 
formed  as  a  recessed  channel  and  the  correspond- 
ing  roller  can  be  formed  to  engage  a  region  of  the 
side  wall  of  the  channel  in  order  to  locate  the  roller 

40  in  a  horizontal  direction  transverse  to  that  of  the 
required  free  relative  displacement.  In  an  alter- 
native  modification,  the  bearing  surface  can  take 
the  form  of  a  rail  and  the  outer  surface  of  the  roller 
can  have  a  central  groove  or  channel  so  that,  for 

45  example,  the  bottom  of  the  groove  contacts  the 
support  bearing  surface  which  would  comprise  the 
upper  surface  of  the  rail  and  the  sides  of  the 
groove  would  act  as  flanges  for  sideways  location. 
Alternatively  a  roller  with  a  V-shaped  groove  can 

so  be  employed  with  a  rounded  rail  surface  so  that  the 
functions  of  bearing  surface  and  sideways  location 
are  combined  at  each  area  of  contact. 

The  raising,  lowering  and  vertical  location  of 
the  table  top  1  is  effected  by  adjustment  means  5 

55  in  the  form  of  motive  means  comprising  a  screw 
jack  including  a  threaded  shaft  40  driven  by  an 
electric  motor  41  via  a  reduction  gear  assembly  42 
the  housing  of  which  is  attached  to  one  of  the 
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intermediate  pivoted  joints  14.  The  threaded  shaft 
40  engages  a  nut  43  supported  in  a  frame  44 
attached  to  the  other  intermediate  pivoted  joint  15. 
In  order  to  allow  for  any  misalignment  the  shaft  40 
and  the  nut  43  should  be  supported  by  a  form  of 
cardanic  assembly.  In  the  interests  of  safety  it  is 
also  desirable  to  provide  an  idler  nut  (not  shown)  to 
the  right,  in  Figure  1  ,  of  the  nut  43  which  follows 
the  nut  43  under  no-load  conditions  to  provide 
emergency  support  if  the  thread  of  the  nut  43  were 
to  fail  in  operation. 

It  should  be  noted  that  the  screw  jack  arrange- 
ment  shown  in  Figures  1,  2  and  3  can,  if  desired, 
be  readily  adapted  to  a  form  of  manual  adjustment 
of  the  height  of  the  table  top  1.  For  this  purpose 
the  electric  motor  41  ,  and  possibly  the  gear  assem- 
bly  42,  can  be  replaced  by  a  handwheel  or  hand 
crank  mounted  on  the  end  of  the  threaded  shaft  40 
or  the  input  shaft  of  the  gearbox.  The  screw  jack 
would  preferably  be  mounted  the  opposite  way 
round  with  the  frame  44  attached  to  the  pivot  14 
and  the  threaded  shaft  assembly  attached  to  the 
pivot  15  to  provide  better  access  to  the  manual 
adjustment  member.  For  safety,  a  form  of  brake 
would  be  provided  to  lock  the  threaded  shaft  once 
adjusted.  It  will  be  understood  that  in  both  the 
motorised  and  manual  forms,  a  tension  force  is 
exerted  between  the  two  intermediate  joints  14,  15, 
by  the  weight  of  the  table  top. 

In  an  alternative  arrangement  the  screw  jack 
40,  43,  can  be  directed  upwardly  between  the  base 
member  3  and  the  carrier  member  2.  In  this  case 
the  jack  will  be  exerting  a  compressive  force  and 
the  safety  idler  nut  would  have  to  be  relocated  on 
the  other  side  of  the  load  bearing  nut  43,  i.e. 
between  the  nut  43  and  the  motor  and  gearbox. 

If  the  threaded  shaft  40  were  arranged  verti- 
cally  the  range  of  height  adjustment  of  the  table 
top  1  would  be  restricted  to  less  than  2:1  using  a 
single  extension  screw  jack  of  the  kind  illustrated  in 
Figure  1.  This  range  is  significantly  less  than  the 
useful  range  which  the  present  linkage  can  provide 
satisfactorily.  To  overcome  this  a  multiple  exten- 
sion  screw  jack  could  be  employed  vertically  or, 
preferably,  the  single  extension  screw  jack  can  be 
mounted  obliquely  to  the  vertical,  as  illustrated  in 
Figure  4(a). 

In  further  alternative  arrangements,  the  screw 
jack  40,  43  can  be  directed  horizontally  to  operate 
between  a  fixed  point  on  either  the  carrier  member 
2  or  the  base  member  3  and  the  upper  or  lower 
end,  respectively,  of  a  corresponding  one  of  the 
support  struts  17,  18. 

Other  arrangements  and  forms  of  the  motive 
means  5  can  be  employed.  The  screw  jack  can  be 
rearranged  to  operate,  for  example,  in  a  balanced 
manner  between  the  lower  ends  of  the  support 
struts  17,  18,  or  between  the  upper  ends  of  these 

struts.  Balanced  operation  can  De  acnievea  Dy  em- 
ploying  a  lead  screw  with  an  opposite  handed 
thread  formed  over  one  end  thereof  to  function  in 
cooperation  with  an  opposite  handed  threaded  nut. 

5  Thus  rotation  of  the  lead  screw  will  cause  driven 
nuts  at  each  end  connected  to  the  respective  struts 
17,  18,  to  move  horizontally  by  equal  amounts  in 
opposite  directions.  Alternatively  two  parallel  lead 
screws  having  the  same  handedness  can  be 

<o  geared  together  so  as  to  turn  in  opposite  directions 
to  achieve  the  same  effect. 

The  screw  jack  arrangement  can  be  replaced 
by  one  or  more  hydraulic  actuators  in  the  form  for 
example  of  rams.  If  this  were  carried  out,  however, 

'5  some  suitable  form  of  mechanical  brake  would  be 
desirable  to  guard  against  the  effects  of  failure  or 
creep. 

The  embodiment  described  with  reference  to 
Figures  1  ,  2  and  3  employs  a  linkage  arrangement 

>o  4  having  a  rectangular  outline  in  plan  view.  In  this 
arrangement  each  main  support  17,  18,  is  formed 
by  two  parallel  strut-like  side  pieces  rigidly  joined 
by  one  or  more  intermediate  bracing  pieces  46, 
and  the  linked  struts  6,  7,  8,  9,  are  each  similarly 

25  formed  by  two  spaced  arms  rigidly  joined  by  rec- 
tangular  bracing  pieces  47.  However,  a  patient  sup- 
port  table  top  in  accordance  with  the  invention,  can 
be  formed  in  the  manner  illustrated  by  the  line 
diagrams  of  Figures  4a,  4b,  and  4c  which  represent 

30  the  viewpoints  shown  in  Figures  1,  2,  and  3,  re- 
spectively.  In  this  embodiment  each  of  the  main 
struts  17,  18  is  formed  by  a  single  arm  located  in  a 
vertical  plane  through  the  central  axis  of  the  table 
top  1,  and  only  requires  a  single  slide  attachment 

35  at  the  top  and  at  the  bottom,  respectively,  for  each 
strut.  The  linked  struts  6,  7,  8,  9,  are  triangular  in 
form  thus  displaying  a  diamond-shaped  structure  in 
plan  view,  and  bracing  the  single  struts  17,  18, 
against  any  tendency  for  the  supported  table  to 

40  rotate  about  a  vertical  axis.  The  screw  jack  5  is 
arranged  obliquely  between  the  carrier  2  and  the 
base  3  and  is  displaced  sideways  out  of  the  central 
plane  to  allow  single  diagonally  arranged  support- 
ing  struts  50,  52,  to  be  accommodated  between  the 

45  opposed  ends  of  the  single  supporting  struts  17, 
18.  It  will  be  apparent  that  from  the  viewpoint  of 
Figure  4a,  this  linkage  assembly  is  geometrically 
equivalent  to  that  shown  in  Figure  1,  and  can 
provide  a  similar  degree  of  horizontal  stabilisation 

50  of  the  table  top  as  the  latter  is  raised  or  lowered. 
A  patient  support  table  as  described  herein  and 

claimed  in  the  appended  claims,  can  be  employed 
for  a  variety  of  medical  purposes  such  as  radiogra- 
phy,  radiotherapy,  or  other  forms  of  medical  exami- 

55  nation,  treatment  or  surgery.  It  is  not  however  in- 
tended  to  limit  the  claims  to  a  patient  support  table 
since  the  form  of  adjustable  height  table  described 
and  claimed  herein  can  be  applied  with  advantage 

5 
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to  other  uses  where  a  supporting  table  top  must  be 
adjustable  in  height  but  maintained  parallel  to  the 
supporting  base  and  must  have  good  vertical  and 
horizontal  stiffness.  The  table  can  readily  be  ad- 
justed  in  height  by  means  of  a  manual  control  such 
as  a  handwheel  or  hand  crank  coupled  to  a  screw 
jack  and  the  arrangement  shown  in  Figure  1  can  be 
readily  adapted  to  this  form  of  height  adjustment. 

From  reading  the  present  disclosure,  other 
modifications  will  be  apparent  to  persons  skilled  in 
the  art.  Such  modifications  may  involve  other  fea- 
tures  which  are  already  known  in  the  design,  manu- 
facture  and  use  of  adjustable  tables  and  compo- 
nent  parts  thereof  and  which  may  be  used  instead 
of  or  in  addition  to  features  already  described  here- 
in.  Although  claims  have  been  formulated  in  this 
application  to  particular  combinations  of  features,  it 
should  be  understood  that  the  scope  of  the  disclo- 
sure  of  the  present  application  also  includes  any 
novel  feature  or  any  novel  combination  of  features 
disclosed  herein  either  explicitly  or  implicitly  or  any 
generalisation  thereof,  whether  or  not  it  relates  to 
the  same  invention  as  presently  claimed  in  any 
claim  and  whether  or  not  it  mitigates  any  or  all  of 
the  same  technical  problems  as  does  the  present 
invention.  The  applicants  hereby  give  notice  that 
new  claims  may  be  formulated  to  such  features 
and/or  combinations  of  such  features  during  the 
prosecution  of  the  present  application  or  of  any 
further  application  derived  therefrom. 

Claims 

1.  A  table  for  supporting  a  patient  comprising, 
a  carrier  member  including  a  support  table  top,  a 
base  member,  a  linkage  assembly  connecting  the 
carrier  member  to  the  base  member  and  arranged 
to  maintain  the  table  top  substantially  horizontal 
while  permitting  a  relative  vertical  displacement  to 
occur  between  the  carrier  member  and  the  base 
member,  and  adjustment  means  for  effecting  a  said 
relative  vertical  displacement,  characterised  in  that 
the  linkage  assembly  comprises  a  vertically  dis- 
posed  diamond  shaped  assembly  of  four  linked 
struts  pivotally  joined  end  to  end  to  one  another  in 
which  the  distance  between  the  pivots  on  each  of 
the  struts  is  the  same  and  the  upper  and  lower 
pivotal  joints  are  pivotally  mounted  at  a  corre- 
sponding  fixed  point  on  the  carrier  member  and  on 
the  base  member,  respectively,  first  and  second 
support  struts  situated  on  respective  sides  of  said 
assembly  and  each  pivotally  connected  at  cor- 
responding  ends  to  the  carrier  member  and  to  the 
base  member,  respectively,  via  a  corresponding 
horizontally  displaceable  bearing  means  arranged 
so  that  the  pivotal  axes  of  said  support  struts  and 
the  pivotal  axis  of  the  corresponding  pivotal  mount- 

ing  of  the  assembly  of  linked  struts,  are  maintained 
parallel  to  one  another  and  coplanar  in  respective 
parallel  upper  and  lower  defining  planes,  the  mid 
point  of  each  of  the  first  and  second  support  struts 

5  being  pivotally  attached  to  a  corresponding  inter- 
mediate  pivotal  joint  of  the  assembly  of  linked 
struts,  and  at  least  one  pair  of  substantially  inexten- 
sible  diagonally  arranged  supporting  linkages  of 
equal  effective  length  each  pivotally  attached  at 

w  their  respective  ends  coaxially  with  the  correspond- 
ing  pivotal  axis  of  diagonally  opposed  respective 
upper  and  lower  said  horizontally  displaceable 
bearing  means  for  the  respective  first  and  second 
support  struts. 

75  2.  A  table  as  claimed  in  Claim  1  ,  characterised 
in  that  the  first  and  second  support  struts  each 
comprise  two  spaced  parallel  arms  rigidly  con- 
nected  together  by  at  least  one  intermediate  brac- 
ing  member. 

20  3.  A  table  as  claimed  in  Claim  1  or  Claim  2, 
characterised  in  that  the  four  linked  struts  each 
comprise  two  spaced  parallel  arms  rigidly  joined  by 
an  intermediate  bracing  piece. 

4.  A  table  as  claimed  in  any  one  of  the  preced- 
25  ing  claims,  characterised  in  that  said  struts  are 

formed  from  sheet  steel  pressings. 
5.  A  table  as  claimed  in  Claim  1  ,  characterised 

in  that  the  first  and  second  support  struts  each 
comprise  a  single  arm  substantially  disposed  in  a 

30  vertical  plane  through  the  longitudinal  axis  of  the 
table  top,  and  the  four  linked  struts  each  comprise 
two  side  arms  respectively  connected  at  one  end 
to  two  widely  spaced  pivotal  mountings  forming  a 
corresponding  upper  or  lower  pivotal  joint,  the  oth- 

35  er  ends  of  the  side  arms  being  brought  together  to 
form  the  associated  intermediate  pivot  located  at 
the  mid-point  of  the  corresponding  single  arm  for- 
ming  the  associated  one  of  the  first  and  second 
support  struts. 

40  6.  A  table  as  claimed  in  any  one  of  the  preced- 
ing  claims,  characterised  in  that  the  horizontally 
displaceable  bearing  means  each  comprise  a  guid- 
ed  member  rigidly  attached  to  pivot  means  which 
engages  via  a  common  pivotal  axis,  the  respective 

45  end  of  an  associated  one  of  the  first  and  second 
support  struts  and  of  an  associated  diagonally  ar- 
ranged  supporting  linkage,  and  a  rectilinear  guide 
rail  rigidly  mounted  on  the  associated  one  of  the 
carrier  and  base  members,  the  guided  member 

so  engaging  the  guide  rail  to  enable  free  relative  dis- 
placement  therealong  while  providing  positive  loca- 
tion  with  respect  to  any  tendency  to  relative  dis- 
placement  in  a  direction  transverse  to  the  guide 
rail. 

55  7.  A  table  as  claimed  in  Claim  6  in  which  each 
guided  member  is  a  slide  member. 

6 
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8.  A  table  as  claimed  in  Claim  6  in  which  each 
guided  member  is  provided  with  a  plurality  of  roll- 
ers  each  arranged  to  engage  a  corresponding  sur- 
face  region  of  the  guide  rail  so  that  the  guided 
member  is  positively  located  in  directions  trans- 
verse  to  the  direction  of  free  relative  displacement 
along  the  guide  rail. 

9.  A  table  as  claimed  in  any  one  of  Claims  1  to 
5,  characterised  in  that  the  horizontally  displace- 
able  bearing  means  each  comprise  a  roller 
rotationally  mounted  on  a  shaft  which  engages  via 
a  common  pivotal  and  rotational  axis,  the  respec- 
tive  end  of  an  associated  one  of  the  first  and 
second  support  struts  and  of  an  associated  diag- 
onally  arranged  supporting  linkage,  and  a  rectilin- 
ear  bearing  surface  rigidly  mounted  on  the  asso- 
ciated  one  of  the  carrier  and  base  members,  the 
roller  engaging  the  rectilinear  bearing  surface  so  as 
to  enable  free  relative  displacement  therealong 
while  providing  positive  location  in  a  direction  to- 
wards  the  bearing  surface. 

10.  A  table  as  claimed  in  Claim  9,  charac- 
terised  in  that  each  rectilinear  bearing  surface  is  in 
the  form  of  a  channel  and  the  corresponding  roller 
is  formed  to  engage  at  least  a  portion  of  the  side 
wall  of  the  channel  in  order  to  locate  the  roller  and 
attached  strut  and  linkage  in  a  horizontal  direction 
at  right  angles  to  that  of  the  free  relative  displace- 
ment  therebetween. 

11.  A  table  as  claimed  in  any  one  of  the 
preceding  claims,  characterised  in  that  the  adjust- 
ment  means  comprise  manual  adjustment  means. 

2.  A  table  as  claimed  in  Claim  11,  charac- 
terised  in  that  the  manual  adjustment  means  com- 
prise  a  screw  jack  assembly  the  body  of  which  is 
connected  to  one  of  the  intermediate  pivotal  joints 
of  the  assembly  of  linked  struts  and  the  threaded 
displacement  member  of  which  is  connected  to  the 
other  intermediate  pivotal  joint. 

13.  A  table  as  claimed  in  any  one  of  Claims  1 
to  10,  characterised  in  that  the  adjustment  means 
comprise  motive  means  in  the  form  of  a  linear 
thrust  motor  which  provides  a  linear  displacement 
via  an  output  displacement  member,  the  thrust 
motor  being  connected  to  one  of  the  intermediate 
pivotal  joints  of  the  assembly  of  linked  struts  and 
the  output  displacement  member  being  connected 
to  the  other  intermediate  pivotal  joint. 

14.  A  table  as  claimed  in  any  one  of  Claims  1 
to  10,  characterised  in  that  the  adjustment  means 
comprises  motive  means  in  the  form  of  a  thrust 
motor  which  provides  a  linear  displacement  via  an 
output  displacement  member,  the  thrust  motor  be- 
ing  connected  to  the  base  member  and  to  the 
carrier  member  so  as  to  cause  a  relative  displace- 

.ment  therebetween  in  a  vertical  direction. 

15.  A  table  as  claimed  in  Claim  14,  charac- 
terised  in  that  the  linear  thrust  axis  of  the  thrust 
motor  is  inclined  relative  to  the  vertical  direction. 

16.  A  table  as  claimed  in  any  one  of  Claims  1 
5  to  10,  characterised  in  that  the-  adjustment  means 

comprise  motive  means  in  the  form  of  a  thrust 
motor  which  provides  a  linear  displacement  via  an 
output  displacement  member,  the  thrust  motor  be- 
ing  connected  to  the  base  member  and  to  the 

70  lower  end  of  one  of  the  first  and  second  support 
struts  so  as  to  cause  a  relative  displacement  there- 
between  in  a  horizontal  direction. 

17.  A  table  as  claimed  in  any  one  of  Claims  1 
to  10,  characterised  in  that  the  adjustment  means 

75  comprise  motive  means  in  the  form  of  a  thrust 
motor  which  provides  a  linear  displacement  via  an 
output  displacement  member,  the  thrust  motor  be- 
ing  connected  to  the  carrier  member  and  to  the 
upper  end  one  of  the  first  and  second  support 

20  struts  so  as  to  cause  a  relative  displacement  there- 
between  in  a  horizontal  direction. 

18.  A  table  as  claimed  in  Claim  16  or  Claim  17, 
characterised  in  that  the  thrust  motor  is  arranged  to 
provide  a  further  equal  and  opposite  linear  dis- 

25  placement  via  a  further  output  displacement  mem- 
ber  which  is  connected  to  the  corresponding  end  of 
the  other  one  of  the  first  and  second  support  struts 
so  as  to  cause  an  equal  relative  displacement  in 
the  opposite  horizontal  direction. 

30  19.  A  table  as  claimed  in  any  one  of  Claims  13 
to  18,  characterised  in  that  the  thrust  motor  is  an 
electrically  driven  screw  jack. 

20.  A  table  as  claimed  in  any  one  of  Claims  13 
to  18,  characterised  in  that  the  thrust  motor  is 

35  formed  by  a  hydraulic  ram. 
21.  A  table  as  claimed  in  any  one  of  the 

preceding  claims,  characterised  in  that  the  diag- 
onally  arranged  supporting  linkages  are  formed  by 
substantially  inextensible  flexible  linkages. 

40  22.  A  table  as  claimed  in  Claim  21,  wherein 
each  substantially  inextensible  flexible  linkage  com- 
prises  a  steel  cable. 

23.  A  table  as  claimed  in  any  one  of  Claims  1 
to  20,  characterised  in  that  the  diagonally  arranged 

45  supporting  linkages  each  comprise  a  rigid  strut. 
24.  A  patient  support  table  substantially  as 

herein  described  with  reference  to  Figures  1  ,  2  and 
3  or  Figures  4a,  4b  and  4c  of  the  accompanying 
drawings. 

so  25.  A  patient  support  table  as  claimed  in  any 
one  of  the  preceding  claims. 

55 
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