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Description 

This  invention  relates  to  x-ray  systems.  More 
particularly  the  invention  relates  to  lightweight, 
compact,  portable  and  versatile  x-ray  systems  for 
carrying  out  radiographic  and/or  fluoroscopic  stud- 
ies  of  patients  for  medical  purposes. 

In  a  conventional  radiography  system,  an  x-ray 
source  is  caused  to  direct  a  divergent  area  beam 
of  x-rays  through  a  patient.  A  cassette  containing 
an  x-ray  sensitive  phosphor  screen  and  film,  sen- 
sitive  to  light  and  x-rays,  is  positioned  in  the  x-ray 
path  on  the  side  of  a  patient  opposite  the  source. 
Radiation  passing  through  the  patient's  body  is 
attenuated  in  varying  degrees  in  accordance  with 
the  various  types  of  tissue  through  which  the  x-rays 
pass.  The  attenuated  x-rays  from  the  patient 
emerge  in  a  pattern,  and  strike  the  phosphor 
screen,  which  in  turn  exposes  the  film.  The  x-ray 
film  is  processed  to  yield  a  visible  image  which  can 
be  interpreted  by  a  radiologist  as  defining  internal 
body  structure  and/or  condition  of  the  patient. 

Many  operating  mode  geometries  are  used  in 
radiography  and  fluoroscopy. 

In  some  applications,  the  patient  reclines  on  an 
x-ray  table  having  a  top  surface  through  which  x- 
rays  can  pass  with  little  attenuation.  The  source  is 
located  above  the  table  and  projects  x-rays  down- 
wardly  through  the  patient's  body.  The  table  is 
equipped  with  means,  often  called  a  "bucky",  for 
accommodating  and  holding  in  place  a  radiog- 
raphic  film  cassette  just  below  the  surface  of  the 
table. 

In  other  applications,  the  source  is  located  be- 
neath  the  table  top  and  projects  x-rays  upwardly 
through  the  table  top  and  through  the  patient's 
body.  A  filmer  assembly,  having  means  to  accom- 
modate  and  support  a  radiographic  film  cassette,  is 
located  above  the  patient's  body  and  aligned  in  the 
beam.  These  two  applications  are  often  referred  to 
generally  as  "horizontal"  radiography. 

In  another  application,  known  as  vertical  radiog- 
raphy,  the  patient  stands  upright  and  a  source  is 
positioned  in  front  of  his  body  to  propagate  radi- 
ation  through  it  along  a  generally  horizontal  path. 
The  radiographic  film  cassette  or  a  spot  filmer  is 
supported  behind  the  patient  and  is  exposed  by 
the  x-rays. 

In  another  type  of  radiography,  known  as  "lat- 
eral",  the  patient  reclines  on  the  table,  and  the 
source  is  positioned  generally  beside  the  table  to 
propagate  its  x-ray  beam  transverse  to  the  longitu- 
dinal  dimension  of  the  table  and  through  the  pa- 
tient's  body.  The  radiographic  cassette  is  appro- 
priately  supported  on  the  opposite  side  of  the  table 
to  receive  the  x-rays  passing  through  the  patient's 
body. 

Still  other  radiogrpahic  techniques  are  known 
as  "oblique"  work,  in  which  the  source  is  tilted  or 
angled  about  one  or  more  axes  with  respect  to  the 
table  top  to  propagate  x-rays  through  a  patient 

5  lying  upon  the  table.  In  one  so-called  oblique 
mode,  the  x-ray  source  is  suspended  over  the 
table,  and  is  rotated  to  an  oblique  angle,  with 
respect  to  the  table  top,  about  an  axis  which  is 
substantially  horizontal  and  is  perpendicular  to  the 

io  longitudinal  dimension  of  the  table. 
Another  radiographic  technique  defined  here  as 

"off  table  work"  is  typically  performed  using  ceiling 
mounted  x-ray  systems  or  floor  to  ceiling  mounted 
systems. 

75  In  fluoroscopy,  a  real  time  substantially  con- 
tinuous  image,  rather  than  a  snapshot,  of  the  pa- 
tient's  internal  body  structure  is  produced.  The 
source  directs  x-rays  through  the  patient's  body, 
which  are  received  by  a  fluoro  device  located  on 

20  the  opposite  side  of  the  patient.  The  fluoro  device 
includes  known  means  for  producing  a  continuous 
image  of  the  emergent  pattern  of  x-rays  transmitted 
by  the  patient's  body.  In  fluoroscopy,  the  x-ray 
source  is  operated  at  a  lower  output  level  than  in 

25  radiography.  The  output  in  fluoroscopy,  however, 
rather  than  being  a  single  pulse,  is  continuous. 

Known  types  of  fluoro  devices  employ  a  scin- 
tillation  screen  which  responds  to  the  incident  pat- 
tern  of  x-rays  to  produce  a  directly  visible  image. 

30  Other  types  of  fluoroscopic  devices  employ  an 
image  intensifier  tube,  which  receives  the  x-ray 
pattern  at  a  relatively  large  input  face,  and  pro- 
duces  at  an  output  face  a  corresponding  image 
whose  brightness  is  substantially  enhanced  with 

35  respect  to  the  brightness  of  a  simple  scintillation 
screen.  Where  an  image  tube  is  used,  the  output  is 
often  viewed  by  a  television  camera  and  displayed 
on  a  monitor. 

In  fluoroscopy,  mode  geometries  include  those 
40  discussed  above  in  connection  with  radiography, 

except  for  lateral,  oblique  and  off-table  work. 
It  can  be  seen  from  the  foregoing  discussion 

that,  in  order  to  accomplish  all  the  various  modes 
of  radiography  and  fluoroscopy,  the  source  and 

45  detector,  be  it  radiographic  film,  a  filmer  assembly, 
or  a  fluoro  device,  must  be  positionable  in  a  large 
multiplicity  of  locations  with  respect  to  the  x-ray 
table  and  to  the  patient's  body.  This  situation  is 
complicated  where  a  system  is  needed  having  the 

50  capability  of  practicing  imaging  in  both  radiog- 
raphic  and  fluoroscopic  modes,  because  of  the 
necessity  to  support  and  position  not  only  the 
radiation  source,  but  also  a  radiographic  film  cas- 
sette,  a  filmer  assembly,  a  fluoro  device,  and  the 

55  patient. 
Prior  art  x-ray  systems  either  do  not  have  the 

capability  and  versatility  for  performing  operations 
in  all  the  modes  discussed  above,  or  they  are  quite 
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complex,  bulky,  and  heavy,  and  require  a  perma- 
nent  or  fixed  installation,  such  as  including  support- 
ing  walls  and  ceilings.  Such  systems  also  require 
large  floor  area  to  achieve  such  versatility. 

One  type  of  prior  art  system  employs  an  x-ray 
source  mounted  only  for  location  under  the  x-ray 
table  in  conjunction  with  a  fluoro  device  and  a 
filmer  mounted  on  the  table.  Such  devices  obvi- 
ously  suffer  from  the  disadvantage  that  they  cannot 
be  adapted  to  operate  to  position  the  source  both 
above  and  below  the  table. 

Other  systems  attempt  to  deal  with  the  dis- 
advantages  of  such  systems  by  employing  two 
sources,  a  first  located  above  the  table,  a  second 
located  beneath  it.  The  first  source,  located  above 
the  table,  is  typically  mounted  on  either  a  ceiling 
supported  track,  a  wall  mounted  track,  or  other 
tower  structure.  In  such  instances,  the  second 
source,  located  below  the  table,  is  dedicated  for 
undertable  use  exclusively,  and  the  above-table 
source  is  dedicated  for  overtable  work.  Such  sys- 
tems  cannot  stand  independently  of  the  support 
means  provided  by  a  fixed  wall  or  ceiling. 

Most  prior  art  systems  provide  at  least  some  of 
the  desired  component  movement  by  means  of 
electromechanical  servo  systems  driven  by  control- 
lable  electric  motors.  The  requirement  for  these 
servo  drives  is  a  disadvantage  where  space,  weight 
and  reliability  are  considerations,  or  where  electric 
power  is  not  readily  available. 

While  systems  such  as  those  described  above 
have  been  found  satisfactory  for  operation  in  per- 
manent  installations,  such  as  in  permanent  doctors' 
offices  and  large  hospitals,  these  systems  are  inor- 
dinately  complex  and  bulky  for  convenient  use  in 
portable  applications.  Such  portable  applications 
can  include  portable  x-ray  equipment  for  transport 
to  a  scene  of  traumatic  injury,  such  as  for  use  in 
conjunction  with  domestic  trauma  treatment  cen- 
ters,  and  in  transportable  military  hospitals  and  first 
aid  stations. 

In  such  applications,  it  is  particularly  desireable 
that  all  equipment  be  as  simple  and  reliable  as 
possible,  since  repair  capability  may  be  inacces- 
sible  in  the  field.  The  equipment  should  be  able  to 
withstand  repeated  assembly  and  knockdown  for 
transport.  It  must  be  capable  of  being  knocked 
down,  preferably  without  tools,  into  relatively  small 
components  which  can  be  carried  by  humans  with- 
out  the  aid  of  mechanical  lifting  and  transport 
equipment,  such  as  where  it  would  be  desireable  to 
load  an  x-ray  system  in  pieces  into  a  vehicle  for 
quick  transport  to  and  reassembly  at  a  site  of  need. 

Needless  to  say,  x-ray  equipment  designed  for 
portable  application  must  be  sufficiently  rugged  to 
resist  damage  or  maladjustment  resulting  from  vi- 
bration  and  other  shock  which  normally  occurs 
during  transport  of  field  equipment. 

Another  problem  inherent  in  portable  x-ray 
equipment  is  that,  often,  the  equipment  is  used 
where  electric  power  is  in  limited  supply  and  form. 
It  is  sometimes  a  problem  to  find  sufficient  electric 

5  power,  or  the  needed  frequency,  phase  and/or  volt- 
age,  to  actuate  relatively  heavy  electromechanical 
components  such  as  motors  and  other  servo  equip- 
ment  used  to  drive  prior  art  type  radiographic 
equipment. 

io  The  requirements  of  radiographic  equipment 
used  for  initial  evaluation  of  extensive  traumatic 
injury  often  differ  somewhat  from  the  requirements 
for  radiographic  equipment  used  in  permanent  in- 
stallations.  Often,  in  portable  units  such  as  military 

is  field  hospitals,  sometimes  called  "MASH",  the 
most  important  requirement  for  a  radiographic  sys- 
tem  is  to  be  able  to  reliably  scan  large  areas  of  the 
human  body  very  quickly,  convert  rapidly  from  one 
operating  mode  to  another,  and  to  rapidly  produce 

20  images  of  reasonable  quality  illustrating  gross  trau- 
matic  injury  caused  by  shrapnel,  bullets  and  the 
like.  It  is  also  important  to  be  able  to  perform  a 
variety  of  radiographic  and  fluoroscopic  procedures 
with  little  or  no  patient  movement. 

25  One  previous  military  system  was  constructed 
in  modular  manner  to  break  down  into  subassem- 
blies  which  could  be  individually  loaded  into  re- 
usable  containers  for  transport.  This  system,  dating 
back  to  pre-World  War  II,  was  known  as  the 

30  "50/90"  system,  manufactured  by  Picker  Corpora- 
tion,  of  Cleveland,  Ohio,  USA.  Though  the  50/90 
system  was  satisfactory  for  some  uses,  it  had 
several  disadvantages.  It  had  very  limited  provision 
for  multiangle  oblique  radiographic  operation.  It  had 

35  no  spot  filmer  capability.  Its  fluoro  was  done  with 
only  a  phosphor  screen.  In  vertical  radiography,  the 
bucky  could  not  be  employed. 

US-A-2707  662  discloses  an  x-ray  table  and  a 
vertical  column  which  is  disposed  at  one  side  of 

40  the  table  and  is  supported  for  movement  longitudi- 
nally  and  transversely  of  the  table. 

DE-C-939348  discloses  an  arm  which  is  moun- 
ted  to  a  vertical  mast  for  rotational  motion  about  a 
vertical  axis  and  supports  an  x-ray  source  for  rota- 

45  tional  motion  about  a  second  vertical  axis  displaced 
from  the  first  vertical  axis. 

It  is  an  object  of  this  invention  to  provide  a 
lightweight,  rugged,  compact,  versatile,  reliable, 
simple,  easily  disassembled  x-ray  system  for  carry- 

so  ing  out  radiographic/fluoroscopic  procedures  ca- 
pable  of  executing  a  large  variety  of  radiographic 
and  fluoroscopic  operational  modes,  and  without 
the  need  for  the  application  of  electromechanical 
power  to  move  system  components. 

55  According  to  the  invention  there  is  provided 
apparatus  for  propagating  x-rays  comprising  a  base 
defining  a  path  of  motion,  an  x-ray  table  top  defin- 
ing  a  longitudinal  dimension,  means  for  supporting 
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said  table  top  above  said  base,  a  first  vertical  mast 
mounted  on  said  base  for  motion  along  said  path,  a 
first  arm  mounted  to  said  first  mast  for  pivotal 
motion  about  a  first  axis  substantially  orthogonal  to 
said  path,  means  coupling  an  x-ray  source  to  said 
first  arm  for  rotational  motion  with  respect  to  a 
second  axis  substantially  parallel  to  said  first  axis 
but  displaced  therefrom,  x-rays  sensitive  image 
forming  means,  a  second  vertical  mast  also  moun- 
ted  on  said  base  for  motion  along  said  path,  and 
means  for  coupling  said  x-rays  sensitive  image 
forming  means  to  said  second  mast,  said  first  and 
second  vertical  masts  being  mounted  to  said  base 
for  independent  translation  along  said  path. 

In  accordance  with  a  more  specific  embodi- 
ment,  the  x-ray  source  is  coupled  to  the  mast  by 
an  articulated  structure  which  supports  the  source 
for  movement  in  6  degrees  of  freedom. 

More  specifically,  the  articulated  means  in- 
cludes  a  collar  member  mounted  on  the  first  mast, 
by  way  of  vertical  carriage  member,  for  vertical 
motion  up  and  down  the  first  mast  and  additionally 
for  rotative  motion  about  a  centre  line  axis  defined 
by  the  first  mast.  A  first  arm  extends  outwardly 
from  the  collar  member.  A  second  arm  is  mounted 
for  pivotal  movement  with  respect  to  the  first  arm 
about  a  substantially  vertical  axis.  The  second  arm 
defines  an  axis  generally  extending  along  its  lon- 
gitudinal  dimension. 

Additional  means  is  provided  for  coupling  the 
x-ray  source  to  the  end  of  the  second  arm  to 
facilitate  the  following  movement  of  the  source: 
rotative  movement  about  an  axis  parallel  to  the 
second  arm  axis;  rotative  movement  about  a  verti- 
cal  axis  substantially  orthogonal  to  the  second  arm 
axis. 

Additionally,  when  the  articulated  arm  twin 
mast  system  is  coupled  with  a  table  support  and 
pivoting  system  whose  pivot  axis  is  located  near 
the  middle  of  the  table  length,  the  result  is  a 
substantially  shortening  of  the  required  longitudinal 
length  of  the  overall  system  while  allowing  clinically 
preferred  relative  orientations,  of  patient,  x-ray 
source  table  top  and  film.  By  contrast,  in  the  above 
referenced  50/90  system,  the  X-ray  tube  could  not 
be  brought  to  the  right  of  the  table  when  vertically 
oriented  without  substantial  system  alteration.  The 
center  table  pivot  of  the  present  invention,  com- 
bined  with  the  other  movements  provided,  allow 
achievement,  within  a  short  longitudinal  length,  of  a 
40  inch  S.I.D.  in  vertical  radiographic  mode  as  well 
as  an  acceptable  S.I.D.  in  vertical  fluoro  mode.  This 
non-obvious  combination  of  a  multiplicity  of  possi- 
ble  geometries  forms  a  unique  highly  versatile 
compact  system. 

It  can  be  seen  from  the  above  description  that 
this  system  possesses  unusual  versatility  in  terms 
of  being  able  to  position  the  x-ray  source  above  or 

below  the  table  top,  with  a  range  of  motion  pro- 
vided  by  the  unique  configuration  of  the  slides, 
pivots  and  geometry  of  the  entire  system.  This 
system  is  capable  of  conversion  among  horizontal 

5  table  fluoro,  horizontal  table  radiographic,  horizontal 
table  lateral,  and  horizontal  table  oblique,  including 
Townes,  modes  of  operation,  all  without  removing 
the  patient  from  the  table.  This  is  a  very  important 
feature  in  trauma  centers. 

io  Additional  flexibility  is  provided  by  means 
which  is  employed  to  mount  a  filmer  assembly 
and/or  fluoro  device  on  the  second  mast.  A  car- 
riage  with  a  collar  member  mounted  on  the  second 
mast  affords  vertical  movement  up  and  down  the 

is  mast  and  rotational  capability  for  orbiting  about  an 
axis  defined  by  the  second  mast.  Additional  means 
is  provided  for  pivoting  the  fluoro  device/filmer  as- 
sembly  for  rotative  motion  about  a  substantially 
horizontal  axis  which  is  perpendicular  to  the  axis  of 

20  the  second  mast. 
In  instances  in  which  both  masts  are  translat- 

able  along  one  or  more  horizontal  paths  parallel  to 
the  table  top  longitudinal  dimension,  means  is  pro- 
vided  for  selectively  linking  the  masts  together  for 

25  movement  in  unison  along  their  respective  path  or 
paths.  Such  a  capability  is  useful  in  instances  in 
which  the  system  is  operating  in  a  fluoroscopic 
mode,  and  it  is  desired  to  move,  or  "pan"  the 
fluoro  system  relatively  over  various  portions  of  the 

30  patient's  body,  while  maintaining  source  to  film 
alignment. 

There  is  a  minimum  center-to-center  spacing 
between  the  two  movable  masts,  since  they  cannot 
both  occupy  the  same  space.  The  offset  nature  of 

35  the  tube  mounting  to  the  first  mast,  by  way  of  the 
arm  structure,  enables  the  precise  vertical  align- 
ment  of  the  x-ray  source,  mounted  on  the  first 
mast,  with  the  fluoro  device,  mounted  on  the  sec- 
ond  mast,  notwithstanding  that  the  masts  them- 

40  selves  cannot  be  moved  to  the  same  longitudinal 
location  with  respect  to  the  table  top. 

Additional  flexibility  is  provided  by  means  for 
mounting  the  table  for  various  movements.  The 
table  is  mounted  for  translational  movement,  when 

45  horizontal,  in  directions  both  parallel  and  perpen- 
dicular  to  its  longitudinal  dimension.  Additionally, 
the  table  is  mounted  to  switch  between  horizontal 
and  vertical  modes  by  translate  and  pivot  appara- 
tus  for  affording  rotative  movement  of  the  table 

50  about  a  horizontal  axis  near  the  table  center  and 
perpendicular  to  its  longitudinal  axis.  The  table 
must  be  translated  before  being  tilted,  causing  it  to 
end  up,  after  rotation  in  the  middle  of  the  base. 

Importantly,  the  unique  combination  of  offset  in 
55  the  x-ray  tube  support  arm  which  is  designed  to 

permit  movement  of  the  tube  offset  either  to  the 
left  or  right  of  its  support  mast  combined  with  a 
table  tilt  pivot  position  located  in  the  central  region 

4 
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(rather  than  at  the  end)  of  the  table  top  results  in  a 
system  where  the  effective  movement  of  the  x-ray 
tube  is  very  extensive  without  the  necessity  for 
employing  a  long  longitudinal  track  system.  This 
permits  achievement  of  a  40  inch  S.I.D.  in  vertical 
radiographic  work,  as  well  as  vertical  fluoroscopic 
work  with  adequate  S.I.D.  while  still  maintaining  a 
short  overall  system  length. 

The  unique  configuration  of  twin  mast  and  off- 
set  tube  support  arm  and  centrally  positioned  table 
also  permits  the  achievement  of  a  system  that  is 
extremely  well  suited  to  conversion  to  a  radiog- 
raphic  only  system  by  simply  removing  the 
fluoroscopic  device,  spotfilmer  and  its  associate 
vertical  support  mast  and  longitudinal  carriage. 
What  remains  is  a  highly  flexible  compact  radiog- 
raphic  system  having  capability  to  do  radiographic 
work  in  lateral,  overtable  and  oblique  Townes 
modes  with  the  table  top  horizontal,  with  the  cas- 
sette  carrying  device  located  behind  the  patient 
and  under  PBC  control.  It  also  has  the  capability  to 
do  vertical  table  radiographic  procedures  in  both 
normal  and  oblique  directions  with  the  cassette 
carrying  device  located  behind  the  patient  and  un- 
der  PBL  control. 

To  accomplish  the  total  versatility  of  this  sys- 
tem,  the  current  state  of  the  prior  art  typically 
utilizes  an  auxiliary  ceiling,  mounted  or  floor  to 
ceiling  track  mounted,  x-ray  source  in  addition  to  a 
table  with  x-ray  source  mounted  below  it. 

The  system  also  incorporates  hand  operable 
locking  and  braking  means  for  fixing,  when  desired, 
the  relative  orientations  of  the  various  components 
among  one  another.  Some  brakes  and  locks  are 
normally  electrically  actuated,  but  can  be  manually 
overridden.  No  lead  counterweighting  is  used  in  the 
system.  No  elements  are  provided  whose  sole 
function  is  counterweighting.  Due  to  the  light 
weight  and  simplicity  of  the  system,  no  means  is 
required  for  providing  mechanical  advantage  for 
executing  operator  induced  component  movement. 
Rather,  all  movement  can  be  accomplished  by 
direct  application  of  manual  applications  of  force  by 
an  operator  on  the  components  whose  movement 
is  desired. 

The  offset  in  the  x-ray  tube  support  arm  is 
uniquely  configured  to  also  place  the  tube  in  line 
with  the  spot  filmer  when  performing  horizontal 
fluoroscopic  procedures. 

One  x-ray  system  in  accordance  with  the  in- 
vention  will  now  be  described,  by  way  of  example, 
with  reference  to  the  accompanying  drawings  in 
which:- 

Figure  1  is  an  isometric  drawing  of  the  system; 
Figure  2  is  an  exploded  overall  view  of  the 
system; 
Figure  3  is  a  detailed  plan  view  illustrating  a 
portion  of  the  system  of  Figures  1  and  2; 

Figure  4  is  an  isometric  drawing  illustrating  in 
detail  another  portion  of  the  system  illustrated  in 
Figures  1  and  2; 
Figure  5  is  an  isometric  view  depicting  the  sys- 

5  tern  of  Figures  1  and  2  deployed  in  a  horizontal 
table  fluoroscopic  mode  configuration; 
Figure  5A  is  a  plan  view  illustrating  details  of  a 
portion  of  the  system  illustrated  in  Figures  1  and 
2; 

io  Figure  6  is  a  front  elevational  view  illustrating  a 
portion  of  the  system  shown  in  Figures  1  and  2; 
Figure  7  is  an  isometric  view  of  a  system  as 
shown  in  Figures  1  and  2  deployed  in  a  vertical 
fluoroscopic  configuration; 

is  Figure  8  is  an  isometric  view  of  a  system  as 
shown  in  Figures  1  and  2  adapted  for  use  in  a 
radiographic  only  operating  mode; 
Figures  9A-9C  are  isometric  drawings  illustrating 
a  manner  of  knocked  down  and  storage  for 

20  transport  of  a  system  in  accordance  with  a  sys- 
tem  of  the  present  invention; 
Figures  10  and  10A  are  detail  drawings  illustrat- 
ing  a  portion  of  the  system  illustrated  in  Figures 
1  and  2;  and 

25  Figures  11-13  are  illustrations  showing  simplified 
additional  embodiments  of  the  present  invention. 

Figures  1  and  2  illustrate  in  overall  fashion  an 
embodiment  of  a  system  S  for  carrying  out  the 
present  invention.  The  system  includes  a  base  10 

30  which  accommodates  the  mounting  thereon  of  the 
other  components  of  the  system,  and  defined  gen- 
erally  a  small  "footprint"  or  area  occupied  by  the 
system  S.  The  base  10  is  made  of  an  aluminum 
honeycomb  material.  The  base  10  comprises  sev- 

35  eral  segments  which  are  hinged  together  for  folding 
into  a  more  compact  configuration  for  transport. 

An  x-ray  table  assembly  12  is  shown  whose 
function  is  to  support  a  patient  during  x-ray  exami- 
nation.  The  table  assembly  includes  a  table  top 

40  12a,  a  subframe  12b,  and  a  support  tilt  frame  12c, 
as  shown  in  Figure  2.  The  table  top  member  12a  is 
elongated  and  defines  a  longitudinal  dimension  ex- 
tending  generally  in  the  direction  of  one  of  the 
arrows  14  shown  in  Figure  1. 

45  The  table  top  member  12a  is  an  elongated 
portion  of  rigid  material  e.g.  a  graphite  epoxy  com- 
posite  material,  which  is  generally  transmissive  of 
x-rays.  The  table  top  member  12a  is  mounted  for 
movement  with  respect  to  the  subframe  member 

50  12b  by  longitudinal  means  of  known  roller  bearing 
structure  which  rides  in  tracks  13  in  the  subframe 
member  12b. 

The  subframe  member  12b  is,  in  turn,  movably 
mounted  for  transverse  motion  with  respect  to  the 

55  support  tilt  frame  12c.  A  pair  of  bearing  supports 
15  are  mounted  on  each  end  of  the  subframe 
member  12b.  On  one  end,  the  bearing  support 
members  each  define  a  hole  having  a  horizontal 

5 



9 EP  0  251  487  B1 10 

axis  perpendicular  to  the  longitudinal  axis  of  the 
table  top  member.  The  holes  defined  by  one  pair 
of  bearing  support  blocks  are  coaxial  and  of  the 
same  size.  The  bearing  blocks  accommodate  in  the 
holes  a  shaft  (not  shown),  at  one  end  of  the  sub- 
frame  member  which  are  attached  at  point  17'  to 
the  support  tilt  frame  12c.  The  shaft  is  also  hori- 
zontally  aligned  perpendicular  to  the  length  of  the 
table  top.  The  other  end  utilizes  cam  follower  type 
bearing  members  which  ride  in  a  C-shaped  chan- 
nel  and  are  therefore  tolerant  of  dimensional 
changes  between  the  members  12b  and  12c. 

It  can  thus  be  seen  that  the  table  top  member 
12a  is  enabled  to  "float"  in  two  different  directions 
of  movement,  defined  by  the  arrows  14  in  Figure  1, 
i.e.,  longitudinally  and  transversely. 

Additional  provision  is  made  for  longitudinal 
movement  of  the  entire  table  assembly.  Slotted 
track  structure  90  is  provided  in  each  side  of  the 
support  tilt  frame  12c.  The  track  structure  90  is 
engaged  in  known  fashion  with  roller  bearings  91  in 
each  of  a  pair  of  upright  support  panels  16,  18.  In  a 
manner  described  in  more  detail  below,  the  sliding 
engagement  of  the  support  tilt  frame  12c  with  the 
uprights  16,  18  permits  the  entire  table  assembly 
to  be  moved  longitudinally.  Table  tilting  is  pre- 
vented  unless  the  table  assembly  is  moved  a  suffi- 
cient  distance  to  the  left  as  shown  in  Figures  2  and 
6.  When  the  table  assembly  is  moved  a  sufficient 
distance  to  the  left,  the  slot  and  track  structure  90, 
and  bearings  91  ,  permits  tilting  rotation  of  the  table 
top  to  a  vertical  position. 

This  selective  tilting  capability  is  enabled  by 
known  bearing  capture  and  gate  mechanism  asso- 
ciated  with  the  track  structure  90,  and  bearing 
structural  91,  which  maintains  the  table  assembly 
in  a  horizontal  position  until  the  table  assembly  is 
moved  to  a  predetermined  point  on  its  longitudinal 
travel  path,  and  the  gate  is  actuated  by  an  oper- 
ator. 

Referring  to  Figure  1,  the  table  assembly  also 
incorporates  a  radiographic  film  cassette  tray  on  its 
underside.  The  cassette  tray  21  is  adjustable  in 
position  longitudinally  with  respect  to  the  table  top 
member  12a  and  12b. 

Means  is  provided  for  supporting  the  table  top 
member  12  above  the  base  10.  The  table  top 
supporting  means  includes  the  pair  of  upright  side 
panels  16,  18,  and  a  right  hand  end  panel  20.  The 
right  hand  end  panel  20  is  hingedly  coupled  as  at 
22  to  the  base  10.  This  hinged  coupling,  as  de- 
scribed  in  more  detail  below,  enables  the  right 
hand  end  panel  member  20,  under  appropriate 
circumstances,  to  be  rotated  downwardly  in  a  cloc- 
kwise  direction  as  shown  in  Figure  1  until  it  touch- 
es  the  surface  upon  which  the  base  10  rests.  In 
this  configuration,  the  right  hand  end  panel  20  can 
thus  be  converted  to  form  a  ramp  leading  from  the 

underlying  surface  to  the  upper  surface  of  the  base 
10  to  facilitate  the  movement  of  patients  in  wheel 
chairs  or  walking  onto  the  base  for  examination, 
especially  for  vertical  table  work,  and  to  permit 

5  positioning  of  the  panel  20  in  an  out  of  the  way 
location. 

The  right  hand  end  member  20  is  made  of  a 
polyester  glass  material  with  a  foam  core. 

A  first  vertical  mast  24,  and  a  second  vertical 
io  mast  26,  are  coupled  to  the  base  10.  Each  mast 

defines  a  center  line  axis  extending  generally  in  a 
vertical  direction. 

Each  of  the  masts  24,  26  comprises  a  portion 
of  aluminum  tubing  having  a  generally  polygonal 

is  cross-section. 
An  x-ray  tube  head  28  of  known  type  is  coup- 

led  to  the  first  mast  24  by  articulated  coupling 
structure.  The  coupling  structure  includes  a  vertical 
carriage  assembly  30  including  a  vertical  carriage 

20  member  31  (see  Figures  10A  and  10B)  which  is 
mounted  for  vertical  movement  up  and  down  the 
first  mast  24  and  which  forms  a  vertical  carriage  to 
which  the  remainder  of  an  articulated  x-ray  tube 
head  structure  is  attached. 

25  The  vertical  carriage  assembly  also  comprises 
a  collar  member  33  which  rotates  clockwise  and 
counter-clockwise  about  the  axis  of  the  mast  24. 
Vertical  movement  of  the  carriage  assembly  is  con- 
trolled  by  a  brake  and  is  restricted  by  vertical 

30  carriage  stops  at  the  top  and  bottom  of  the  mast 
24.  Appropriate  spring  counterbalancing  is  applied 
to  exert  an  upward  force  on  the  vertical  carriage 
member  which  is  approximately  equal  to  the  weight 
of  the  vertical  carriage  assembly,  plus  its  payload. 

35  These  braking  and  counterbalancing  elements  are 
of  known  variety  and  can  easily  be  supplied  by 
those  of  ordinary  skill  in  the  art. 

The  vertical  carriage  member  31  surrounds  the 
mast  and  has  rollers  that  engage  and  ride  on  the 

40  mast  24.  The  collar  member  33  rotates  about  the 
vertical  carriage  member  31  to  provide  rotation 
about  the  first  mast  center  line  axis. 

Extending  outwardly  from  the  collar  member 
33  is  a  first  arm  32,  which  rotates  and  moves 

45  vertically  in  unison  with  the  collar  member  33. 
A  second  arm  36  is  mounted  to  the  first  arm  32 

for  pivotal  motion  about  a  vertical  axis  extending 
through  a  pivot  point  34,  displaced  from  the  first 
mast  center  line  axis. 

50  The  second  arm  36  defines  a  longitudinal  axis 
designated  by  reference  character  42. 

Figure  3  shows  a  plan  view  of  the  articulated 
arm  structure  described  above  for  supporting  the 
tube  head  28  to  the  mast  24. 

55  The  x-ray  tube  head  28  is  mounted  on  the 
outer  end  of  the  second  arm  36.  The  x-ray  tube 
head  28  comprises  a  known  type  of  x-ray  tube 
assembly  44,  and  a  known  type  of  collimator  46. 
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The  x-ray  tube  head  is  mounted  for  a  variety  of 
rotational  motion  about  the  end  of  the  second  arm 
36,  by  apparatus  as  shown  in  Figure  4. 

First,  apparatus  47  is  provided  for  mounting  the 
tube  head  for  rotational  movement  about  an  axis 
substantially  coincident  with  the  second  arm  axis 
42.  Secondly,  pivoting  apparatus  49  supports  the 
tube  head  for  rotation  about  a  vertical  axis  gen- 
erally  perpendicular  to  the  second  arm  axis  42. 
See  the  curved  arrows  50,  52.  Detent  apparatus 
can  be  provided  in  the  pivot  apparatus  47  and  49 
to  enable  easy  operator  location  of  the  "zero" 
angle  positions  for  the  tube  head  at  which  the  tube 
is  positioned  to  propagate  radiation  vertically  down, 
and  is  aligned  orthoganal  to  the  second  arm  36. 
Thirdly,  the  x-ray  tube  itself  is  supported  on  trun- 
nions  for  tilting  rotation  about  a  horizontal  axis 
perpendicular  to  the  second  arm  axis  42. 

It  can  be  seen  from  the  foregoing  description 
of  the  articulated  mounting  of  the  tube  on  the  first 
mast  24  that  enormous  flexibility  is  afforded  re- 
garding  the  location  and  orientation  of  the  x-ray 
source  28.  In  fact,  the  x-ray  source  28  can  be 
positioned  at  virtually  any  location  above  or  below 
the  table,  within  the  limits  of  the  length  of  the  mast 
24  and  of  the  arms.  Within  the  limits  of  the  system 
geometry,  the  tube  can  be  tilted  in  virtually  any 
direction  with  respect  to  the  orientation  of  the  table 
top  12.  It  can  also  be  seen  that  the  x-ray  tube  can 
be  moved  from  a  location  under  the  table  top  12a 
to  a  location  over  the  table  top  12a  without  the 
need  for  moving  the  table  top  12a  at  all,  and 
consequently  without  the  need  for  disturbing  a  pa- 
tient  lying  on  the  table. 

A  spot  film  device  and/or  a  filmer  assembly, 
generally  designated  at  reference  character  60,  is 
movably  coupled  to  the  second  mast  26.  A  portion 
of  the  coupling  mechanism  comprises  a  vertical 
carriage  assembly  62.  The  vertical  carriage  assem- 
bly  62  comprises  a  vertical  carriage  member  which 
moves  up  and  down  on  the  mast  26,  and  a  collar 
member  attached  to  the  carriage  member  which 
rotates  with  respect  to  the  carriage  member  and 
the  mast.  The  construction  of  the  vertical  carriage 
assembly  62  is  analogous  to  that  described  above 
in  connection  with  the  vertical  carriage  assembly 
30.  Rotation  of  its  collar  member  is  described  by 
the  arrows  64. 

The  spot  film,  device  and/or  filmer  assembly 
60  is  thus  movable  vertically  with  respect  to  the 
mast  26,  and  can  orbit  about  the  center  line  axis 
defined  by  the  mast  26.  In  this  way,  when  the  spot 
film,  device  60  is  not  being  used,  it  can  be  man- 
ually  orbited  away  from  the  general  vicinity  of  the 
x-ray  table,  to  avoid  interference  with  radiographic 
work.  The  spot  film  device  is  also  spring  counter- 
balanced  to  facilitate  manual  vertical  adjustment. 

Additionally,  pivot  apparatus  is  coupled  be- 
tween  the  spot  filmer  device  and  the  collar  member 
to  provide  manual  rotation  of  the  spot  film  device 
pivoting  about  a  horizontal  axis  substantially  inter- 

5  secting  the  axis  of  the  second  mast  26,  this  hori- 
zontal  axis  also  being  defined  by  the  vertical  loca- 
tion  of  the  carriage  assembly  62.  This  permits 
rotation  of  the  spot  filmer  for  vertical  table 
fluoroscopic  work  and  for  rotation  to  alternate  park 

io  (storage)  positions  to  the  side,  above  or  to  the  rear 
of  the  table.  In  the  rear  park  position  vertical  patient 
access  is  non-obstructed  by  the  filmer  which  is  a 
distinct  clinical  advantage. 

A  spring  counterbalance  mechanism  within  this 
is  pivot  allows  rotation  of  the  filmer  about  the  mast 

with  ease  even  though  its  center  of  gravity  is 
substantially  offset  from  the  axis.  This  mechanism 
allows  motion  in  both  directions  about  the  axis. 

Reference  to  the  exploded  view  of  Figure  2 
20  illustrates  in  more  detail  the  manner  of  coupling  of 

the  spot  film  device  and  fluoro  imaging  device  to 
the  collar  member.  This  coupling  is  accomplished 
by  way  of  a  bracket  66  which  defines  a  generally 
forked  configuration  into  which  the  spot  film  device 

25  can  be  mounted  in  known  fashion. 
Figure  2  (Section  A-A)  also  illustrates  in  cross 

setion  track  structure  for  coupling  the  masts  24,  26 
to  the  base  10.  A  track  set  68  having  l-shaped 
track  structure  68  is  defined  by  the  base  member 

30  10,  and  extends  along  a  straight  line  generally 
parallel  to  the  longitudinal  dimension  defined  by 
the  x-ray  table  top  member.  A  first  carriage  70  is 
slidably  engageable  in  the  inner  portion  of  the  I- 
shaped  track  element  68a  and  to  a  C-shaped  mem- 

35  ber  68b  to  afford  low  friction  movement  along  the 
direction  of  the  track.  The  carriage  member  70 
defines  a  recessed  portion  72  into  which  the  lower 
end  of  the  mast  24  can  be  manually  inserted. 
Appropriate  hand  actuable  snap  locks  are  provided 

40  to  hold  the  mast  in  the  recess  72.  When  the 
carriage  member  70  is  engaged  in  the  track  68, 
and  the  mast  24  inserted  in  the  receptacle  portion 
72,  the  entire  mast  24  and  all  its  payload,  are 
manually  and  easily  movable  along  the  direction  of 

45  the  track  68. 
A  carriage  member  74  is  provided  for  similarly 

carrying  the  mast  26.  The  carriage  member  74  is 
slidably  engageable  in  the  outer  portion  of  the  I- 
shaped  track  member  68a  and  in  the  C-shaped 

50  member  68b.  The  carriage  member  74  defines  a 
recessed  portion  76  into  which  the  lower  end  of  the 
mast  26  can  be  inserted.  Thus  inserted,  and  with 
its  carriage  member  mounted  in  the  track  68,  the 
second  mast  and  its  payload  is  also  movable  man- 

55  ually  along  the  path  defined  by  the  track  68. 
Figure  2  illustrates,  for  purpose  of  complete- 

ness,  a  high  voltage  tank  81  and  control  console  82 
for  providing  the  electrical  power  for  operating  the 
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spot  film  device,  the  tube  head,  and  all  electro- 
mechanical  system  components,  in  accordance 
with  predetermined  procedures.  The  high  voltage 
tank  81  and  control  console  82  are  of  known  type 
and  can  be  provided  by  one  of  ordinary  skill.  The 
high  voltage  tank  and  control  console  are  coupled 
to  the  tube  head  and  spot  film  device  and  other 
components  by  appropriate  cabling,  which  is  not 
illustrated  in  an  effort  to  avoid  obfuscating  the 
mechanical  aspects  of  the  present  invention. 

The  respective  movements  of  the  masts  24,  26 
can  be  independent  of  one  another.  In  some  op- 
erating  modes,  however,  it  is  desirable  for  the 
masts  24,  26  to  execute  ganged  movement,  i.e., 
movement  in  unison.  For  this  purpose,  linking 
structure  80  (see  Figure  5A)  is  provided  for  de- 
couplably  linking  together  the  carriage  70,  74,  so 
that  they  and  the  masts  24,  26,  move  in  unison,  or 
separated,  as  desired. 

The  coupling  structure  comprises  a  solenoid 
actuated  movable  hook  80a  on  one  carriage  mem- 
ber,  which  is  releasably  engageable  with  a  pin  80b 
on  the  other  carriage  member.  The  hook  can  be 
manually  disengaged.  The  coupling  is  used  when 
in  fluoro  mode,  table  horizontal,  with  variable  S.I.D., 
and,  in  the  table  vertical  fluoro  mode,  with  fixed 
S.I.D. 

It  can  be  seen  from  Figures  1,  2  and  5  that, 
although  the  masts  24,  26  are  generally  movable 
independently  of  one  another,  the  masts  cannot 
obviously  be  precisely  lined  up  with  one  another. 
Rather,  there  is  a  certain  minimum  center  to  center 
spacing  between  the  masts. 

It  will  further  be  seen  that,  due  to  the  offsetting 
(displacement)  of  the  x-ray  tube  head  from  the 
mast  24,  because  of  the  articulated  arms  32,  36 
coupling  the  tube  head  to  the  mast,  the  tube  head 
can  be  extended  to  be  precisely  vertically  aligned 
with  the  spot  film  device  60.  This  could  not  be 
achieved  without  the  offsetting  of  the  tube  head 
from  the  mast  24. 

This  offset  could  optionally  be  achieved  with 
the  tube  head  being  slidable  along  an  arm,  rather 
than  by  the  pivot  articulation  described  here. 

When  it  is  desired  to  execute  a  horizontal 
fluoroscopic  technique,  the  tube  head  is  manually 
moved  by  way  of  its  articulated  coupling  structure 
and  vertical  carriage  member,  to  a  fixed  height 
beneath  the  table.  The  tube  head  is  oriented  to 
direct  radiation  vertically  upwardly  through  the  ta- 
ble,  and  is  precisely  vertically  aligned  with  the  spot 
filmer  60,  attached  to  the  other  mast  26,  which  is  in 
this  configuration  above  the  table  and  above  the 
patient's  body.  The  fluoro  device  can  be  moved 
vertically  while  the  tube  remains  vertically  station- 
ary  to  vary  the  S.I.D. 

Figure  5  illustrates  the  system  of  this  invention 
operating  in  the  above  described  vertically  aligned 

horizontal  fluoroscopic  mode.  In  this  configuration, 
the  masts  24,  26  are  linked  together  for  movement 
in  unison,  and  the  tube  head  26  is  precisely  verti- 
cally  aligned  with  the  spot  film  device  60.  In  this 

5  configuration,  the  entire  assembly  of  masts  24,  26, 
tube  head  28,  and  spot  film  device  60  can  be 
moved  in  unison  longitudinally  over  various  por- 
tions  of  the  patient's  body,  in  an  operation  known 
as  "panning".  Also,  the  table  top  12a  can  be 

io  moved  in  the  directions  of  the  arrows  14  in  Figure 
1  ,  to  enhance  panning. 

Preferably,  rough  positioning  for  panning  is 
done  by  moving  the  masts,  and  actual  panning 
done  by  movement  of  the  table  top  12a  in  one  or 

is  both  directions  horizontally. 
Figure  5A,  mentioned  above,  illustrates  in 

some  detail  a  plan  view  of  the  mechanism  for 
coupling  together  the  carriage  members  70,  74, 
Briefly  stated,  the  mechanism  80  comprises  a  sole- 

20  noid  actuated  movable  hook  member  80a,  attached 
to  one  of  the  carriage  members  70,  74,  and  a  pin 
member  80b  attached  to  the  other  carriage  mem- 
ber.  The  hook  and  pin  are  aligned  such  that,  when 
the  carriage  members  70,  74  are  moved  together, 

25  the  hook  will  ride  over  and  engage  the  pin,  thus 
holding  together  the  carriage  members  70,  74  for 
movement  in  unison.  When  it  is  desired  to  de- 
couple  the  carriage  members,  the  solenoid  is  ac- 
tuated  to  cause  the  hook  to  retract  and  disengage 

30  from  the  pin,  upon  which  the  carriage  member  70, 
74  can  manually  separated.  Alternately,  the  hook 
member  can  be  moved  to  disengage  from  the  pin 
by  the  manual  application  of  force. 

The  table  assembly,  as  noted  above,  it  tiltable 
35  about  a  horizontal  pivot  axis  near  its  center,  relative 

to  its  length,  the  pivot  axis  being  perpendicular  to 
the  longitudinal  direction  defined  by  the  table  top. 
Figure  1  shows  the  table  top  tilted  to  a  vertical 
position  as  indicated  by  the  phantom  at  reference 

40  character  88.  Figure  2  illustrates  the  track  structure 
90  associated  with  the  side  panel  members  16,  18, 
into  which  the  support  tilt  frame  12c  is  mounted,  in 
association  with  roller  bearing  structure,  for  longitu- 
dinal  sliding  movement. 

45  Figure  6  illustrates  the  sliding  and  pivoting  ca- 
pabilities  of  the  table  top  12a  in  more  detail.  The 
support  tilt  frame  member  12c  is  mounted  for 
translation  and  rotation  relative  to  the  side  panels 
16,  18,  about  a  pivot  axis  96.  Roller  bearing  struc- 

50  ture,  such  as  at  98,  mounts  the  support  tilt  frame 
for  sliding  motion  with  respect  to  the  side  panels 
16,  18.  In  use,  when  it  is  desired  to  tilt  the  table 
from  a  horizontal  to  a  vertical  configuration,  the 
table  is  first  slid  to  the  left  as  shown  in  Figure  6,  (in 

55  phantom).  The  left  hand  roller  bearing  is  released 
from  the  track  when  a  pawl  83  is  properly  retaining 
the  right  roller  bearing  96.  This  automatically 
latches  when  the  table  has  been  moved  sufficiently 
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to  the  left.  A  clearance  gate  99  allows  vertical 
passage  of  the  support  tilt  frame  12c  past  bearing 
98.  The  table  is  then  subsequently  rotated  in  a 
clockwise  direction  about  the  pivot  axis  96  until  it 
reaches  its  vertical  orientation,  as  indicated  by  the 
arrow  100.  By  moving  the  table  to  the  left  prior  to 
tilting  it,  the  table  top  member  12a  remains  sub- 
stantially  in  a  central  location  with  respect  to  the 
base  10  even  after  tilting  to  the  vertical  mode.  This 
feature  thus  reduces  the  area  of  the  "footprint"  of 
the  x-ray  system  by  keeping  the  table  top  near  the 
center  of  the  base  in  all  configurations.  After  the 
table  top  has  been  rotated  to  its  vertical  configura- 
tion,  the  right  hand  end  panel  20  can  be  lowered 
by  pivoting  in  a  clockwise  direction  as  shown  in 
Figure  1  (in  phantom)  to  form  a  ramp  which  can 
facilitate  movement  of  a  patient  in  a  wheel  chair  or 
walking  onto  the  base. 

It  can  be  seen  from  the  drawing  of  Figure  6 
that,  in  order  to  tilt  the  table  from  its  horizontal  to 
its  vertical  position,  the  table  assembly  must  be 
moved  to  the  left,  as  shown  in  phantom  in  Figure  6. 
When  the  table  assembly  is  moved  to  the  left,  to 
the  point  shown  in  phantom,  it  is  then  tilted  to  the 
vertical  in  the  direction  of  the  arrow  100  by  an 
operator.  It  should  be  noted  that,  during  tilting,  the 
table  is  effectively  supported  about  its  pivot  axis, 
which  is  located  near  its  central  portion  of  the  table 
relative  to  its  longitudinal  dimension,  and  the  table 
does  not  slide  downwardly  during  tilting,  but  rather 
its  motion  is  solely  rotational. 

Figure  7  illustrates  the  system  of  this  invention 
in  one  of  its  its  operating  mode  with  the  table  top 
12  in  the  vertical  position. 

The  relative  movements  of  the  various  compo- 
nents  of  this  system,  such  as  of  the  tube  head, 
spot  filmer,  masts,  and  table  top,  are  controlled  by 
means  of  electrically  and/or  mechanically  operable 
locks  or  brakes  of  known  type,  in  order  to  stabilize 
the  positioning  of  the  various  movable  components 
of  the  system  with  respect  to  one  another  to  main- 
tain  a  constant  relative  orientation  of  these  compo- 
nents  appropriate  for  the  particular  operating  mode 
selected.  For  example,  sliding  motion  of  the  masts 
along  the  track  68  is  inhibited  by  solenoid  actuable 
brakes  which  are  in  turn  actuated  by  a  foot  pedal, 
or  by  control  panel  buttons,  and  which  have  man- 
ual  override  capability.  X-ray  table  top  positioning 
is  also  controlled  by  electric  brakes.  Motions  of  the 
tube  head  with  respect  to  the  mast  24  are  con- 
trolled  by  manually  operable  locks  or  brakes  of 
known  type.  Vertical  and  orbital  motion  of  the  tube 
head  and  spot  filmer  about  their  respective  masts 
are  controlled  by  manually  operable  locks. 

The  mast  26,  being  movable  with  respect  to 
the  mast  24,  can  be  manually  moved,  or  parked, 
near  the  right  hand  end  of  the  track  68  as  shown  in 
Figure  1.  This  flexibility  assists  in  getting  the  spot 

filmer  and  its  associated  mast  out  of  the  way  to 
avoid  interference  when  radiographic  imaging  is 
being  executed.  Alternately,  the  mast  26,  and  all 
the  components  carried  on  it,  is  well  as  the  car- 

5  riage  member  74,  can  be  removed  manually  from 
the  system  altogether.  This  is  done  by  removing 
the  mast  26  from  the  receptacle  portion  76,  and 
then  by  sliding  the  carriage  member  74  off  the  end 
of  the  track  68.  Such  a  configuration  is  beneficial 

io  when  the  system  is  to  be  used  as  a  "radiographic 
only"  system,  and  fluoroscopic  imaging  is  not  de- 
sired.  This  feature  also  implies  that  the  system  S 
can  be  provided  for  radiographic  use  only  by  the 
omission  altogether  of  the  mast  26,  spot  filmer  60, 

is  carriage  member  74  and  the  associated  compo- 
nents.  Where  it  is  desired  to  practice  only  radiog- 
raphic  techniques,  all  these  elements  can  be  elimi- 
nated  entirely.  This  convertability  between  a 
radiographic  only,  or  an  R/F,  system,  in  conjunction 

20  with  the  basic  concept  further  enhances  the 
uniqueness  of  this  invention.  Other  known  systems 
are  too  integrated  to  form  two  distinctly  different 
systems  without  major  design  changes. 

All  movable  elements  are  designed  or  counter- 
25  balanced  in  a  manner  to  permit  easy  manual  move- 

ments.  No  cranks,  or  mechanisms  providing  me- 
chanical  advantage,  or  power  assists  are  used  in 
this  embodiment.  However,  these  components  can 
be  powered  or  counterweighted  using  methods 

30  known  to  the  state  of  the  art. 
An  in  table  cassette  cabinet,  commonly  re- 

ferred  to  as  a  bucky,  is  incorporated  in  the  table 
top  assembly. 

Figure  8  illustrates  the  system  of  this  invention 
35  operating  in  its  so-called  "radiographic  only"  con- 

figuration.  Note  that  in  this  configuration  the  advan- 
tages  of  the  offset  x-ray  tube  support  arm  and 
central  pivoting  table  concept  continue  to  result  in 
the  advantages  of  a  short  length  system  with  enor- 

40  mous  patient  coverage  and  procedure  capability.  In 
this  configuration,  the  product  portability  is  in- 
creased  and  packaging  volume  and  weight  is  re- 
duced. 

This  convertibility  feature  allows  the  user  to 
45  deploy  an  R/F  system  as  radiographic  only  or  with 

the  fluoroscopic  feature  without  resorting  to  order- 
ing  different  versions  from  the  manufacturer.  This 
again  enhances  the  utility. 

Another  unique  advantage  of  this  system  is  the 
50  resulting  ease  of  movement  of  the  various  compo- 

nents  during  change  from  one  clinical  procedure  to 
another.  Due  to  the  fact  that  the  spotfilmer  and  its 
associated  mast  can  be  parked,  it  is  not  necessary 
for  the  the  user  to  move  the  fluoroscopic  payload 

55  when  doing  radiographic  procedures  along  with  the 
radiographic  payload.  For  example,  if  both  the 
radiographic  unit  and  spotfilmer  were  coupled  to  a 
single  mast  ("C"  arm  configuration)  both  units 
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would  be  moved  in  all  procedures.  Furthermore, 
the  tendency  for  damage  is  much  greater  with 
movement  of  massive  and  cumbersome  "C"  arms 
in  both  rotation  and  translation,  especially  in  tight 
quarters  such  as  a  military  isoshelter. 

The  present  system  is  designed  to  be  man- 
ually  knocked  down  and  reassembled  without  the 
aid  of  tools.  That  is  to  say,  wherever  fastening  and 
unfastening  of  components  one  from  another  is 
required,  that  fastening  is  provided  by  the  use  of 
hand  acutable  apparatus,  such  as  snap  locks,  hand 
operable  screw  apparatus,  and  the  like. 

The  system  of  this  invention  is  modular  in 
nature,  in  that  it  can  be  broken  down  into  subas- 
semblies  which  can  be  stored  in  resuable  contain- 
ers,  each  dedicated  to  a  particular  subassembly  or 
subassemblies,  for  transport.  Each  of  the  subas- 
semblies  is  designed  to  be  sufficiently  light  in 
weight  to  be  handled  efficiently  by  a  team  of  four 
men. 

As  mentioned  above,  the  base  member  10  is  of 
a  segmented  construction,  the  segments  of  which 
are  hinged  together  for  folding  for  easier  transport. 

The  system  S  is  transportable  in  13  containers. 
Each  container  is  dedicated  for  storage  of  predeter- 
mined  system  components.  Generally  speaking, 
each  container  comprises  the  same  kinds  of  ma- 
terial,  fasteners,  packing  material  and  other  compo- 
nents.  Aspects  of  the  containers  are  illustrated  in 
Figures  9A-9C.  Referring  to  Figure  9A,  a  container 
150  includes  a  top  portion  152  and  a  bottom 
poriton  154.  Each  container  top  portion  includes 
packing  material  glued  therein,  and  positioned  ap- 
propriately  to  maintain  stored  system  components 
in  a  desired  orientation  within  the  container  150. 
The  packing  material  is  illustrated,  for  example,  in 
Figures  9B  and  9C  at  reference  character  156. 
Each  container  bottom  also  includes  packing  ma- 
terial  glued  appropriately  to  its  inside  surface.  The 
packing  material  156  includes  polyethylene  foam. 

Fasteners,  such  as  at  158  in  Figure  9A,  are 
provided  to  selectively  hold  together  the  top  and 
bottom  portions  of  the  container  150.  Each  fastener 
includes  a  clamp  riveted  to  the  container  bottom 
and  a  keeper  riveted  to  the  container  top.  A  clamp 
guard  riveted  to  the  container  bottom  protects  the 
clamp  when  the  container  is  closed. 

Handles,  such  as  at  160,  162  are  provided  at 
either  end  of  the  container  150  to  assist  in  facilitat- 
ing  hand  carriage  of  the  container.  Each  handle  is 
held  in  position  by  a  bracket  which  is  riveted  to  the 
container. 

A  gasket  166  is  located  in  the  edge  frame  of 
the  container  top.  When  the  container  is  closed,  the 
gasket  forms  a  water-tight  seal. 

A  pressure  relief  valve  168  is  provided  in  each 
container,  which  automatically  opens  to  equalize 
the  pressure  inside  the  container  with  ambient 

pressure. 
Certain  simplified  embodiments  of  a  system 

such  as  described  above  also  yield  important  ad- 
vantages  without  resort  to  the  complexity  of  the 

5  system  described  in  Figures  1-4.  Such  a  system  is 
illustrated  in  Figure  1  1  . 

Figure  1  1  illustrates  a  track  structure  200  upon 
which  rides  a  carriage  member  202  which  is  mov- 
able  in  a  direction  given  by  the  arrows  204.  An  arm 

io  206  is  pivotally  mounted  to  the  carriage  for  rotation 
about  an  axis  described  by  a  pivot  point  208.  An  x- 
ray  source  210  is  mounted  for  rotational  movement 
with  respect  to  an  axis  212  parallel  to  the  pivot  axis 
208  and  extending  through  the  arm  206.  In  the 

is  instance  of  Figure  11,  the  x-ray  source  210  is 
coupled  for  rotational  movement  about  the  pivot 
212  by  an  arm  214.  It  is  to  be  understood,  how- 
ever,  that  the  x-ray  source  210  could  be  positioned 
such  that  a  pivot  axis  212  passes  through  the 

20  source,  i.e.,  the  x-ray  source  could  be  directly 
pivotally  mounted  to  the  arm  206. 

A  very  decided  advantage  results  from  this 
structure.  The  x-ray  source  210  is  offset  from  the 
pivot  axis  208  by  a  distance  equal  to  the  distance 

25  between  the  pivot  axes  208,  212.  This  means  that 
the  total  possible  excursion  of  x-ray  tube  motion  in 
a  direction  parallel  to  the  arrows  204  is  consider- 
ably  longer  than  the  length  of  the  track  structure 
200.  This  feature  thus  enables  x-ray  source  cov- 

30  erage  over  a  distance  substantially  longer  than  the 
track  structure  to  which  it  is  ultimately  mounted. 
This  double  pivot  arrangement  thus  enables  the 
use  of  relatively  short  tracks,  which  occupy  rela- 
tively  little  area,  while  still  retaining  flexibility  of 

35  motion  of  the  system. 
Figure  12  illustrates  an  embodiment  corre- 

sponding  to  that  of  Figure  11,  but  with  some  addi- 
tional  elements.  In  Figure  12,  the  arms  206,  214 
are  mounted  for  rotation  on  a  mast  220  which  in 

40  turn  is  mounted  for  longitudinal  motion  on  a  track 
similar  to  that  described  in  connection  with  Figures 
1  and  2.  The  x-ray  source  210  is  mounted  for 
pivotal  motion  about  an  axis  which  is  substantially 
coincident  with  the  axis  of  the  second  arm  214.  A 

45  patient  support  means,  in  this  case  an  elongated 
table  222,  is  also  provided.  The  table  222  is  sup- 
ported  for  pivotal  movement  between  horizontal 
and  vertical  positions,  about  a  pivot  axis  224,  which 
is  generally  centrally  located  with  respect  to  the 

50  longitudinal  dimension  defined  by  the  table's 
shape,  the  pivot  axis  being  horizontal. 

Thus,  the  embodiment  of  Figure  12  adds  to  the 
embodiment  of  Figure  1  1  the  additional  features  of 
pivoting  the  tube  about  the  axis  of  the  second  arm, 

55  and  pivoting  the  patient  support  table  about  an  axis 
near  its  center  with  respect  to  its  longitudinal  di- 
mension.  The  provision  of  the  tiltable  table  with  the 
pivot  apparatus  centrally  located,  combined  with 
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the  two-pivot  apparatus  of  Figure  11,  results  in  a 
system  which  further  minimizes  the  length  of  the 
overall  area  "footprint"  required  to  achieve  x-ray 
tube  movement  with  respect  to  the  patient  for  vary- 
ing  S.I.D. 

Optionally,  an  in-table  cassette  carriage,  or 
"bucky"  226  can  be  added  to  the  table  222. 

Tilting  the  table  in  its  central  region,  rather  than 
at  one  end  or  another,  as  done  in  the  prior  art, 
combines  with  the  other  features  of  the  Figure  11 
embodiment  to  further  minimize  the  amount  of  lon- 
gitudinal  length  required  to  operate  the  system  in 
many  different  modes.  As  shown  in  Figure  12,  the 
tube  can  project  a  horizontal  beam  from  either  side 
of  the  vertically  positioned  table,  and  from  a  variety 
of  distances  in  each  direction.  The  system  of  Fig- 
ure  12  is  also  capable  of  doing  lateral  work, 
wherein  the  x-ray  beam  is  projected  horizontally, 
transverse  to  the  table  top. 

In  accordance  with  a  further  embodiment,  the 
embodiment  of  Figure  12  can  be  enhanced  by  the 
addition  of  pivot  means,  such  as  described  in  con- 
nection  with  Figure  4,  for  mounting  the  x-ray  tube 
for  pivotal  motion  about  a  pair  of  orthogonal  axes 
both  orthogonal  to  the  axis  defined  by  the  second 
arm.  This  added  mechanism  results  in  a  radiog- 
raphic  system  capable  of  a  wide  range  of  x-ray 
source  positioning  and  beam  angles,  including  for 
oblique  work.  Counting  the  tiltable  patient  support 
means,  the  apparatus  of  Figure  12,  thus  enhanced, 
provides  no  less  than  six  different  types  of  rota- 
tional  tube/patient  relative  motion,  as  well  as  linear 
motion  made  possible  by  the  track  mounted  mast. 

Flexibility  of  the  system  of  Figures  11  and  12 
is  further  enhanced  by  adding  apparatus  as  shown 
in  Figure  13.  Figure  13  illustrates  the  addition  to 
the  system  of  a  separate  mast  250,  and  a  filmer 
device  252  coupled  to  the  mast  250  by  way  of  a 
rotatable  arm  structure  254.  Alternately,  the  arm 
254  can  carry  a  fluoroscopic  device. 

As  described  in  connection  with  previous  em- 
bodiments,  the  mast  250  is  movable  longitudinally 
along  the  guide  structure  which  defines  a  path 
parallel  to  the  longitudinal  dimension  of  the  table 
top. 

An  important  aspect  of  this  embodiment  is  that 
the  arm  structure  254  can  offset  the  fluoro  device 
or  filmer  device  with  respect  to  the  masts.  In  the 
plan  view  of  Figure  13,  the  arm  254  is  rotatable 
about  a  horizontal  axis  256  which  intersects  the 
axis  of  the  mast  250.  The  arm  structure  254  can  be 
rotated  about  the  axis  256  to  place  the  fluoro 
device  carried  on  the  arm  254  more  distant  from 
the  table  top  than  the  mast  250.  Thus,  the  offset- 
ting  of  the  fluoro  device  from  the  mast  250  enables 
a  greater  S.I.D.  than  would  be  possible  if  the  fluoro 
device  were  simply  coplanar  with  the  axis  256. 
Thus,  in  a  sense,  the  offsetting  of  the  fluoro  device 

in  effect  "extends"  the  track  upon  which  the  mast 
250  rides.  The  fluoro  device  can  be  cantilevered 
out  beyond  the  extent  of  the  track  on  which  the 
motion  of  the  mast  250  is  limited. 

5  Additionally,  the  entire  arm  structure  254  is 
mounted  for  orbital  rotation  about  the  centerline 
axis  of  the  mast  250. 

Great  flexibility  and  compact  system  size  are 
achieved  with  the  combination  of  fluoro  device/spot 

io  film  offset  and  x-ray  source  offset.  For  example, 
when  a  great  distance  is  needed  between  the 
source  and  the  fluoro  device,  the  masts  can  be 
moved  to  opposite  ends  of  the  track,  and  even 
more  separation  can  be  achieved  by  positioning 

is  the  source  and  the  spot  film  device  extending  in 
opposite  directions  in  their  offset  placement  mode. 
For  example,  if  the  track  is  1.83  m  (6  ft.)  long,  and 
each  offset  capability  is  0.61  m  (2  ft.),  a  spread  of 
3.05  m  (10  ft.)  can  be  achieved  with  a  track  of  only 

20  1  .83  m  (6  ft.). 
Of  course,  where  the  system  of  Figure  13  is 

operated  in  a  vertical  fluoroscopic  mode,  the  masts 
can  be  coupled  together  at  their  minimum  spacing 
for  movement  in  unison,  and  the  offset  feature,  as 

25  described  in  detail  above,  enables  the  precise  ver- 
tical  alignment  of  the  source  with  the  radiation 
detector.  This  alignment  is  maintained,  because  of 
the  coupling,  during  all  relative  motion  between  (1) 
the  source  and  fluoro  device  and  (2)  the  patient 

30  table. 
Additionally,  means  260  is  provided  to  couple 

the  vertical  carriage  assembly  of  the  source  to  the 
vertical  carriage  assembly  mounted  on  the  fluoro 
mast.  These  vertical  carriage  assemblies  corre- 

35  spond  to  the  elements  30,  62,  as  shown  in  Figures 
1  and  2.  When  this  is  done,  and  the  system  op- 
erated  in  a  vertical  fluoroscopic  mode,  the  x-ray 
beam  maintains  its  alignment  with  the  fluoro  device 
during  vertical  movement  of  the  source  and  the 

40  fluoro  device.  Thus,  the  source  and  fluoro  device 
move  vertically  in  unison. 

In  vertical  fluoro  operation,  the  system  operates 
with  a  fixed  S.I.D.,  whereas  in  horizontal  table 
fluoroscopy  the  system  operates  with  a  variable 

45  S.I.D.  In  this  mode,  the  x-ray  tube  is  stationary 
vertically  while  the  filmer  or  fluoro  device  can  be 
vertically  moved.  Vertical  alignment,  however,  is 
maintained  because  of  the  coupling  between  the 
masts  and  the  offset  structure.  The  pivot  capability 

50  about  the  axis  256  and  about  the  central  axis  of  the 
mast  250  provides  additional  degrees  of  rotation  of 
the  filmer  to  allow  unique  park  positions  wherein 
the  filmer  can  be  swung  out  of  the  way  to  any  of  a 
plurality  of  park  positions,  such  as  the  the  rear  of 

55  the  table.  In  many  prior  art  systems,  the  filmer 
remains  somewhat  over  the  table  when  in  the  park 
position,  and  encumbers  radiographic  procedures. 

11 
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The  versatility  of  the  present  system  is  ex- 
pressed  in  concrete  terms  by  the  following  list  of 
the  types  of  radiographic  and  fluoroscopic  studies 
which  can  be  performed  with  the  present  system, 
which  is  light-weight,  as  well  as  relatively  compact, 
and  without  the  aid  of  any  other  equipement: 

RADIOGRAPHIC/FLUOROSCOPIC  PROCEDURES 

1  .  Fracture  of  vault  of  skull  (consciousness) 
2.  Fracture  of  face  bones 
3.  Fracture  and  fracture  dislocation  of  spine  w/o 
cord  lesion 
4.  Fracture  of  ribs 
5.  Fracture  of  pelvis 
6.  Fracture  of  clavicle 
7.  Fracture  of  scapula 
8.  Fracture  of  humerus 
9.  Fracture  of  radius-ulna 
10.  Fracture  of  handbones 
1  1  .  Fracture  of  femur 
12.  Fracture  of  tibia-fibula 
13.  Fracture  of  tarsal-metatarsal 
14.  Dislocation  of  shoulder 
15.  Dislocation  of  elbow 
16.  Dislocation  of  wrist 
17.  Dislocation  of  hip 
18.  Dislocation  of  knee 
19.  Dislocation  of  ankle 
20.  Dislocation  of  cervical  spine 
21.  Dislocation  of  spine,  complications 
22.  Brain  laceration  and  contusion  w/wound 
23.  Intracranial  hemorrhage  w/o  pen.  or  perf. 
wound. 
24.  Intracranial  hemorrhage  w/wound 
25.  Traumatic  pneumo  and  hemo  chest  thorax 
w/o  pen.  or  perf.  wound. 
26.  Traumatic  pneumo  and  hemo  thorax 
w/wound 
27.  Lung  injury  w/o  open  wound 
28.  Lung  injury  w/open  wound 
29.  Gastrointestinal  tract  w/open  wound 
30.  Liver  injury  w/open  wound 
31  .  Liver  injury  w/o  open  wound 
32.  Spleen  injury  w/open  wound 
33.  Spleen  injury  w/o  open  wound 
34.  Pelvic  organ  injury  w/open  wound 
35.  Open  wound  back  w/o  complications 
36.  Open  wound,  head,  neck  and  trunk  w/o 
complications 
37.  Traumatic  amputation  arm  and  hand  w/o 
complications 
38.  Open  wound,  hip,  and  thigh  complications 
39.  Open  wound,  knee,  lower  leg,  and  ankle  w/o 
complications 
40.  Open  wound,  foot  w/o  complications 
41  .  Traumatic  amputation  foot  w/o  complications 
42.  Traumatic  amputation  leg  w/o  complications 

43.  Multiple  open  wounds,  upper  extremities  w/o 
complications 
44.  Multiple  open  wounds,  lower  extremities  w/o 
complications 

5  45.  Burn,  face,  head,  and  neck  2  w/o  complica- 
tions 
46.  Burn,  face,  head  an  neck  3  w/o  complica- 
tions 
47.  Burn,  trunk  2  w/o  complications 

70  48.  Burn,  trunk  3  w/o  complications 
49.  Nerve  injury-spinal  cord,  cervical  w/open 
wound 
50.  Nerve  injury-Thoracic  and  Lumbar  spine 
cord  w/open  wound 

75  51.  Nerve  injury-sacral  spinal  cord  w/open 
wound 
52.  Pulmonary  tuberculosis 
53.  Meningococcal  infection  (includes  menin- 
gococcal  meningitis) 

20  54.  Gas  gangrene  (various  extremities) 
55.  Aseptic  meningitis/encephalitis 
56.  Malignant  and  benign  neoplasms  (affected 
past) 
57.  Diseases  of  the  ear  and  mastoid  process 

25  58.  Diseases  of  veins  and  lymphatics  and  other 
vascular  diseases 
59.  Hernia 
60.  Other  diseases  of  intestine  and  peritoneur 

It  is  to  be  understood  that  the  foregoing  de- 
30  tailed  description  is  intended  as  illustrative,  rather 

than  exhaustive,  of  the  invention.  It  is  to  be  recog- 
nized  that  those  ordinary  skill  may  be  able  to  make 
certain  additions  to,  deletions  from  or  modifications 
to  the  embodiment  described  above  without  de- 

35  parting  from  the  scope  of  the  invention  as  ex- 
pressed  in  the  appended  claims. 

Claims 

40  1.  Apparatus  for  propagating  x-rays  comprising  a 
base  (10,  68  or  200)  defining  a  path  of  motion, 
an  x-ray  table  top  (12a)  defining  a  longitudinal 
dimension,  means  (12b,  12c,  16,  18,  20)  for 
supporting  said  table  top  above  said  base,  a 

45  first  vertical  mast  (24  or  220)  mounted  on  said 
base  (10,  68  or  200)  for  motion  along  said 
path,  a  first  arm  (32  or  206)  mounted  to  said 
first  mast  for  pivotal  motion  about  a  first  axis 
substantially  orthogonal  to  said  path,  means 

50  (36  or  214)  coupling  an  x-ray  source  (44  or 
210)  to  said  first  arm  (32  or  206)  for  rotational 
motion  with  respect  to  a  second  axis  substan- 
tially  parallel  to  said  first  axis  but  displaced 
therefrom,  x-rays  sensitive  image  forming 

55  means  (60  or  252),  a  second  vertical  mast  (26 
or  250)  also  mounted  on  said  base  for  motion 
along  said  path  (10,  68  or  200),  and  means  (62 
or  254)  for  coupling  said  x-rays  sensitive  im- 
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age  forming  means  to  said  second  mast,  said 
first  and  second  vertical  masts  being  mounted 
to  said  base  for  independent  translation  along 
said  path. 

2.  An  apparatus  according  to  Claim  1,  wherein 
said  means  (36  or  214)  for  coupling  said  x-ray 
source  (44  or  210)  to  said  first  arm  (32  or  206) 
comprises  a  second  arm  (36  or  214)  substan- 
tially  serially  connected  to  said  first  arm  (32  or 
206),  said  source  (44  or  210)  being  pivotally 
mounted  on  said  second  arm  (36  or  214)  for 
rotation  about  a  third  axis  parallel  to  and  dis- 
placed  from  said  first  and  second  axes. 

3.  An  apparatus  according  to  Claim  2  further 
comprising  means  (47)  for  mounting  said  x-ray 
source  (44  or  210)  for  pivotal  motion  about  an 
axis  substantially  coincident  with  the  axis  de- 
fined  by  said  second  arm  (36  or  214),  said 
table  top  supporting  means  (12b,  12c,  16,  18, 
20)  mounting  said  table  top  (12a)  for  pivotal 
motion  about  a  substantially  horizontal  axis  lo- 
cated  generally  centrally  with  respect  to  the 
longitudinal  dimension  of  said  table  top  (12a), 
said  horizontal  axis  being  perpendicular  to  said 
longitudinal  dimension. 

4.  An  apparatus  according  to  Claim  3  further 
comprising  additional  pivot  means  coupling 
said  x-ray  source  (44  or  210)  to  said  second 
arm  (36  or  214)  for  pivotal  movement  about  a 
pair  of  orthogonal  axes  both  orthogonal  to  said 
axis  of  said  second  arm  (36  or  214). 

5.  An  apparatus  according  to  any  one  of  the 
preceding  claims  further  comprising  means 
(80)  for  coupling  said  first  and  second  masts 
(24  and  26,  or  220  and  250)  together  for  move- 
ment  in  unison  along  said  path. 

6.  An  apparatus  according  to  any  one  of  the 
preceding  claims  further  comprising  means 
(260)  for  coupling  said  source  (210)  and  said 
fluoro  device  (252)  together  for  vertical  move- 
ment  in  unison. 

7.  An  apparatus  according  to  Claim  1,  wherein 
said  x-ray  source  (44)  comprises  an  x-ray  tube 
defining  a  focal  spot,  and  said  x-ray  source 
coupling  means  and  said  first  arm  form  articu- 
lated  means  which  supports  said  source  (44) 
for  movement  in  six  degrees  of  freedom. 

8.  An  apparatus  according  to  Claim  7,  wherein 
said  articulated  means  comprises  a  collar 
member  (33)  mounted  on  said  first  mast  (24) 
for  vertical  motion  with  respect  to  said  first 

mast  (24)  and  rotative  motion  about  the  axis  of 
said  first  mast  (24)  said  first  arm  (32)  extend- 
ing  outwardly  from  said  collar  member  (33) 
with  respect  to  said  first  mast  (24)  and  moun- 

5  ted  for  movement  in  unison  with  said  collar 
member  (33),  said  means  for  coupling  said  x- 
ray  source  to  said  first  arm  comprises  a  sec- 
ond  arm  (36)  mounted  to  said  first  arm  (32)  for 
pivotal  movement  with  respect  to  said  first  arm 

io  (32)  about  a  substantially  vertical  axis,  said 
second  arm  (36)  defining  an  axis  (42)  generally 
extending  along  its  longitudinal  dimension  and 
means  (47,  49)  for  coupling  said  x-ray  source 
(44)  to  said  second  arm  (36)  to  facilitate  each 

is  of  the  following  movements  of  said  focal  spot 
of  said  x-ray  source  (44)  relative  to  said  sec- 
ond  arm  (36); 

i)  rotative  movement  about  an  axis  parallel 
to  said  second  arm  axis  (42), 

20  ii)  rotative  movement  about  an  axis  substan- 
tially  horizontal  and  orthogonal  to  said  sec- 
ond  arm  axis  (42),  and 
iii)  rotative  movement  about  a  vertical  axis 
substantially  orthogonal  to  said  second  arm 

25  axis  (42). 

9.  An  apparatus  according  to  Claims  7  or  8  fur- 
ther  comprising  locking  means  for  selectively 
preventing  relative  movement  between  select- 

30  ed  components  of  said  articulated  means. 

10.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  means  (12b, 
12c,  16,  18,  20)  for  supporting  said  table  top 

35  (12a)  above  said  base  (10)  comprises  means 
(90,  91)  coupling  said  table  top  (12a)  to  said 
base  (10)  for  translation  of  said  table  top  (12a) 
parallel  to  its  longitudinal  dimension,  and  pivot 
means  coupled  between  said  table  top  (12a) 

40  and  said  base  (10)  for  mounting  table  top  (12a) 
for  tilting  motion  about  a  horizontal  axis  sub- 
stantially  perpendicular  to  said  longitudinal  di- 
mension  of  said  table  top  (12a)  between  a 
substantially  horizontal  and  a  substantially  ver- 

45  tical  disposition  of  said  table  top  (12a). 

11.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  means  (12b, 
12c,  16,  18,  20)  for  supporting  said  table  top 

50  (12a)  above  said  base  (10)  comprises  a  foot 
support  portion  (20)  which  is  hingedly  fastened 
to  said  base  (10)  and  decoupable  from  said 
table  top  (12a)  to  tilt  to  form  a  ramp  leading 
onto  said  base  (10). 

55 
12.  An  apparatus  according  to  Claim  11  wherein 

said  foot  support  portion  (20)  comprises  a  por- 
tion  of  polyester  glass  with  a  foam  core. 

13 
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13.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  further  comprising  means 
(21)  coupled  to  said  table  top  (12a)  and  having 
a  cassette  holding  arrangement  for  accommo- 
dating  a  cassette  containing  radiographic  film 
and  holding  the  cassette  in  a  disposition  sub- 
stantially  parallel  to  and  below  said  table  top 
(12a). 

14.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  means  (62)  for 
coupling  said  x-rays  sensitive  image  forming 
means  (60)  to  said  second  mast  (26)  com- 
prises  a  collar  member  mounted  on  said  sec- 
ond  mast  (26)  for  vertical  movement  with  re- 
spect  to  said  second  mast  (26)  and  for  rotation 
about  an  axis  defined  by  said  second  mast 
(26),  and  means  (66)  for  mounting  said  x-rays 
sensitive  image  forming  means  (60)  for  rotative 
movement  about  a  substantially  horizontal  axis 
which  is  substantially  perpendicular  to  the  axis 
of  said  second  mast  (26). 

15.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  base  (10)  com- 
prises  a  honeycomb  aluminium  construction. 

16.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  table  top  (12a) 
comprises  a  graphite  epoxy  composite  ma- 
terial. 

17.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  second  mast 
(26)  is  mounted  on  said  base  (10)  by  means 
(74,  76)  allowing  manual  demounting  of  said 
second  mast  (26)  from  said  base  (10). 

18.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  means  (12b, 
12c,  16,  18,  20)  for  supporting  said  table  top 
(12a)  above  said  base  (10)  includes  structure 
(12b,  15)  for  facilitating  transverse  horizontal 
movement  of  said  table  top  in  a  direction  sub- 
stantially  perpendicular  to  its  longitudinal  di- 
mension. 

19.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  base  (10)  com- 
prises  a  generally  flat  structure  comprising 
segments  hinged  together. 

20.  An  apparatus  according  to  any  one  of  the 
preceding  claims  comprising  hand  actuatable 
fastening  and  assembly  means  facilitating 
knockdown  reassembly  of  said  system  compo- 
nents  independently  of  the  use  of  tools. 

Patentanspruche 

1.  Vorrichtung  zum  Aussenden  von  Rontgen- 
strahlen,  aufweisend  eine  Basis  (10,  68  oder 

5  200),  die  einen  Bewegungspfad  definiert,  ein 
Rontgenstrahltischoberflachenteil  (12a),  das 
eine  longitudinale  Ausdehnung  definiert,  Ein- 
richtungen  (12b,  12c,  16,  18,  20)  zum  Haltern 
des  Tischoberflachenteils  uber  der  Basis,  eine 

io  erste  vertikale  Strebe  (24  oder  220),  die  auf 
der  Basis  (10,  68  oder  200)  fur  eine  Bewegung 
entlang  dieses  Pfades  angebracht  ist,  einen 
ersten  Arm  (32  oder  206),  der  an  der  ersten 
Strebe  fur  eine  Schwenkbewegung  urn  eine 

is  erste,  im  wesentlichen  zum  Pfad  senkrechte 
Achse  angebracht  ist,  eine  Einrichtung  (36 
oder  214),  die  eine  Rontgenstrahlquelle  (44 
oder  210)  fur  eine  Drehbewegung  bezuglich 
einer  zweiten  Achse  im  wesentlichen  parallel 

20  zur  ersten  Achse,  jedoch  hiervon  versetzt,  an 
den  ersten  Arm  (32  oder  206)  koppelt,  eine 
rontgenstrahlsensitive  Bilderzeugungseinrich- 
tung  (60  oder  252),  eine  zweite  vertikale  Stre- 
be  (26  oder  250),  die  ebenfalls  auf  der  Basis 

25  fur  eine  Bewegung  entlang  des  Pfades  (10,  68 
oder  200)  angebracht  ist,  und  eine  Einrichtung 
(62  oder  254)  zum  Koppeln  der  rontgenstrahl- 
sensitiven  Bilderzeugungseinrichtung  an  die 
zweite  Strebe,  wobei  die  erste  und  zweite  ver- 

30  tikale  Strebe  an  der  Basis  fur  eine  unabhangi- 
ge  Translation  entlang  des  Pfades  angebracht 
sind. 

2.  Vorrichtung  nach  Anspruch  1,  in  welcher  die 
35  Einrichtung  (36  oder  214)  zum  Koppeln  der 

Rontgenstrahlquelle  (44  oder  210)  an  den  er- 
sten  Arm  (32  oder  206)  einen  zweiten  Arm  (36 
oder  214)  umfaBt,  der  im  wesentlichen  seriell 
mit  dem  ersten  Arm  (32  oder  206)  verbunden 

40  ist,  wobei  die  Quelle  (44  oder  210)  am  zweiten 
Arm  (36  oder  214)  zur  Drehung  urn  eine  dritte 
Achse  parallel  zu  und  von  der  ersten  und  zwei- 
ten  Achse  versetzt  schwenkbar  angebracht  ist. 

45  3.  Vorrichtung  nach  Anspruch  2,  ferner  aufwei- 
send  eine  Einrichtung  (47)  zum  Anbringen  der 
Rontgenstrahlquelle  (44  oder  210)  fur  eine 
Schwenkbewegung  urn  eine  Achse,  die  im  we- 
sentlichen  mit  der  Achse  zusammenfallt,  die 

50  durch  den  zweiten  Arm  (36  oder  214)  definiert 
wird,  wobei  die  Tischoberflachenteil-Halte- 
rungseinrichtungen  (12b,  12c,  16,  18,  20)  das 
Tischoberflachenteil  (12a)  fur  eine  Schwenkbe- 
wegung  urn  eine  im  wesentlichen  horizontale 

55  Achse  anbringen,  die  im  wesentlichen  zentral 
bezuglich  der  longitudinalen  Ausdehnung  des 
Tischoberflachenteils  (12a)  gelegen  ist,  wobei 
die  horizontale  Achse  senkrecht  zur  longitudi- 

14 
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nalen  Ausdehnung  ist. 

4.  Vorrichtung  nach  Anspruch  3,  ferner  aufwei- 
send  eine  weitere  Schwenkverbindungseinrich- 
tung,  die  die  Rontgenstrahlquelle  (44  oder  210) 
mit  dem  zweiten  Arm  (36  oder  214)  fur  eine 
Schwenkbewegung  urn  ein  Paar  orthogonaler 
Achsen,  die  beide  orthogonal  zur  Achse  des 
zweiten  Arms  (36  oder  214)  sind.koppelt. 

5.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  ferner  aufweisend  eine  Einrichtung 
(80),  die  die  erste  und  zweite  Strebe  (24  und 
26  oder  220  und  250)  fur  eine  Bewegung  im 
Einklang  entlang  des  Pfads  aneinanderkoppelt. 

6.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  ferner  aufweisend  eine  Einrichtung 
(260),  die  die  Quelle  (210)  und  die  Fluoro- 
Vorrichtung  (252)  fur  eine  vertikale  Bewegung 
im  Einklang  aneinanderkoppelt. 

7.  Vorrichtung  nach  Anspruch  1,  in  welcher  die 
Rontgenstrahlquelle  (44)  eine  einen  Brenn- 
punkt  definierende  Rontgenrohre  umfaBt,  und 
die  Rontgenquellenkoppeleinrichtung  und  der 
erste  Arm  eine  Gelenkeinrichtung  bilden,  die 
die  Quelle  (44)  fur  eine  Bewegung  mit  sechs 
Freiheitsgraden  haltert. 

8.  Vorrichtung  nach  Anspruch  7,  in  welcher  die 
Gelenkeinrichtung  ferner  ein  Ansatzteil  (33) 
umfaBt,  das  an  der  ersten  Strebe  (  24)  fur  eine 
vertikale  Bewegung  bezuglich  der  ersten  Stre- 
be  (24)  und  eine  Drehbewegung  urn  die  Achse 
der  ersten  Strebe  (24)  angebracht  ist,  wobei 
der  erste  Arm  (32)  sich  vom  Ansatzteil  (33) 
bezuglich  der  ersten  Strebe  (24)  auswarts  er- 
streckt  und  fur  eine  Bewegung  im  Einklang  mit 
dem  Ansatzteil  (33)  angebracht  ist,  wobei  die 
Einrichtung  zum  Koppeln  der  Rontgenquelle 
mit  dem  ersten  Arm  einen  zweiten  Arm  (36) 
umfaBt,  der  am  ersten  Arm  (32)  fur  eine 
Schwenkbewegung  bezuglich  des  ersten  Arms 
(32)  urn  eine  im  wesentlichen  vertikale  Achse 
angebracht  ist,  der  zweite  Arm  (36)  eine  Achse 
(42)  definiert,  die  sich  im  wesentlichen  entlang 
seiner  longitudinalen  Ausdehnung  erstreckt, 
und  eine  Einrichtung  (47,  49)  aufweist,  die  die 
Rontgenquelle  (44)  mit  dem  zweiten  Arm  (36) 
koppelt,  urn  jede  der  folgenden  Bewegungen 
des  Brennpunktes  der  Rontgenquelle  (44)  rela- 
tiv  zum  zweiten  Arm  (36)  zu  erleichtern; 

i)  Drehbewegung  urn  eine  Achse  parallel  zur 
Achse  (42)  des  zweiten  Arms, 
ii)  Drehbewegung  urn  eine  Achse,  die  im 
wesentlichen  horizontal  und  senkrecht  zur 
Achse  (42)  des  zweiten  Arms  verlauft,  und 

iii)  Drehbewegung  urn  eine  vertikale  im  we- 
sentlichen  senkrecht  zur  Achse  (42)  des 
zweiten  Arms  verlaufende  Achse. 

5  9.  Vorrichtung  nach  Anspruch  7  oder  8,  ferner 
aufweisend  eine  Verriegelungseinrichtung  zur 
selektiven  Verhinderung  einer  Relativbewe- 
gung  zwischen  selektierten  Komponenten  der 
Gelenkeinrichtung. 

10 
10.  Vorrichtung  nach  einem  der  vorhergehenden 

Anspruche,  in  welcher  die  Einrichtungen  (12b, 
12c,  16,  18,  20)  zum  Haltern  des  Tischober- 
flachenteils  (12a)  uber  der  Basis  (10)  eine  Ein- 

15  richtung  (90,  91)  umfassen,  die  das 
Tischoberflachenteil(12a)  fur  eine  Translation 
des  Tischoberflachenteils  (12a)  parallel  zu  des- 
sen  longitudinaler  Ausdehnung  mit  der  Basis 
(10)  koppeln,  und  eine  Schwenkeinrichtung 

20  aufweisen,  die  zwischen  dem  Tischoberflach- 
enteil  (12a)  und  der  Basis  (10)  zur  Anbringung 
des  Tischoberflachenteils  (12a)  fur  eine  Kipp- 
bewegung  urn  eine  horizontale  Achse  im  we- 
sentlichen  senkrecht  zur  longitudinalen  Aus- 

25  dehnung  des  Tischoberflachenteils  (12a)  zwi- 
schen  einer  im  wesentlichen  horizontalen  und 
einer  im  wesentlichen  vertikalen  Anordnung 
des  Tischoberflachenteils  (12a)  eingebunden 
ist. 

30 
11.  Vorrichtung  nach  einem  der  vorhergehenden 

Anspruche,  in  welcher  die  Einrichtungen  (12b, 
12c,  16,  18,  20)  zum  Haltern  des  Tischober- 
flachenteils  (12a)  uber  der  Basis  (10)  ein  Ful3- 

35  abstutzteil  (20)  aufweisen,  das  an  der  Basis 
(10)  schwenkbar  befestigt  ist  und  vom  Tisch- 
oberflachenteil  (12a)  zum  Verkippen  zum  Aus- 
bilden  einer  auf  die  Basis  (10)  fuhrenden  Ram- 
pe  abkoppelbar  ist. 

40 
12.  Vorrichtung  nach  Anspruch  11,  in  welcher  das 

FuBabstutzteil  (20)  ein  Teil  aus  Polyesterglas 
mit  einem  Schaumkern  umfaBt. 

45  13.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  ferner  aufweisend  eine  Einrichtung 
(21),  die  mit  dem  Tischoberflachenteil  (12a) 
gekoppelt  ist  und  eine  Kassettenhalteanord- 
nung  aufweist  zur  Aufnahme  einer  den  rontge- 

50  nologischen  Film  enthaltenden  Kassette  und 
zum  Halten  der  Kassette  in  einer  Lage  im 
wesentlichen  parallel  zu  und  unterhalb  des 
Tischoberflachenteils  (12a). 

55  14.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  Einrichtung  (62) 
zum  Koppeln  der  rontgenstrahlsensitiven  Bild- 
erzeugungseinrichtung  (60)  an  die  zweite  Stre- 

15 
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be  (26)  ein  Ansatzteil  umfaBt,  das  an  der  zwei- 
ten  Strebe  (26)  fur  eine  Vertikalbewegung  be- 
zuglich  der  zweiten  Strebe  (26)  und  fur  eine 
Drehung  urn  eine  Achse  angebracht  ist,  die 
durch  die  zweite  Strebe  (26)  definiert  ist,  und 
eine  Einrichtung  (66)  aufweist,  die  die  rontgen- 
strahlsensitive  Bilderzeugungseinrichtung  (60) 
fur  eine  Drehbewegung  urn  eine  im  wesentli- 
chen  horizontale  Achse  anbringt,  die  im  we- 
sentlichen  senkrecht  zur  Achse  der  zweiten 
Strebe  (26)  liegt. 

15.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  Basis  (10)  eine  Ho- 
nigwaben-Aluminiumkonstruktion  aufweist. 

16.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  das  Tischoberflachenteil 
(12a)  ein  Graphitepoxid-Kompositmaterial  urn- 
faBt. 

17.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  zweite  Strebe  (26) 
auf  der  Basis  (10)  durch  eine  Einrichtung  (74, 
76)  angebracht  ist,  die  die  manuelle  Demonta- 
ge  der  zweiten  Strebe  (26)  von  der  Basis  (10) 
ermoglicht. 

18.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  Einrichtungen  (12b, 
12c,  16,  18,  20)  zum  Haltern  des  Tischober- 
flachenteils  (12a)  uber  der  Basis  (10)  eine 
Struktur  (12b,  15)  umfassen,  die  die  transver- 
sale,  horizontale  Bewegung  des  Tischober- 
flachenteils  in  einer  Richtung  im  wesentlichen 
senkrecht  zu  dessen  longitudinaler  Ausdeh- 
nung  erleichtert. 

19.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  in  welcher  die  Basis  (10)  eine  im 
wesentlichen  flache  Struktur  aufweist,  die  an- 
einandergelenkte  Segmente  umfaBt. 

20.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  aufweisend  eine  handbetatigbare 
Einrichtung  zum  Befestigen  und  Zusammenfu- 
gen,  die  die  Zerlegung,  wie  den  Wiederzusam- 
menbau  der  Systemkomponenten  unabhangig 
von  der  Verwendung  von  Werkzeugen  erleich- 
tert. 

Revendicatlons 

1.  Appareil  de  propagation  de  rayons  X,  compre- 
nant  une  base  (10,  68  ou  200)  delimitant  un 
trajet  de  deplacement,  un  dessus  de  table  ra- 
diographique  (12a)  determinant  une  dimension 
longitudinale,  un  dispositif  (12b,  12c,  16,  18, 

20)  destine  a  supporter  le  dessus  de  table  au- 
dessus  de  la  base,  un  premier  mat  vertical  (24 
ou  220)  monte  sur  la  base  (10,  68  ou  200)  et 
destine  a  se  deplacer  le  long  dudit  trajet,  un 

5  premier  bras  (32  ou  206)  monte  sur  le  premier 
mat  et  destine  a  effectuer  un  mouvement  pivo- 
tant  autour  d'un  premier  axe  sensiblement  per- 
pendiculaire  audit  trajet,  un  dispositif  (36  ou 
214)  d'accouplement  d'une  source  radiographi- 

io  que  (44  ou  210)  au  premier  bras  (32  ou  206) 
afin  qu'il  effectue  le  mouvement  de  rotation  par 
rapport  a  un  second  axe  pratiquement  paralle- 
le  au  premier  axe  mais  decale  par  rapport  a 
celui-ci,  un  dispositif  de  formation  d'image  (60 

is  ou  252)  qui  est  sensible  aux  rayons  X,  un 
second  mat  vertical  (26  ou  250)  qui  est  aussi 
monte  sur  la  base  afin  qu'il  se  deplace  le  long 
dudit  trajet  (10,  68  ou  200),  et  un  dispositif  (62 
ou  254)  destine  a  coupler  le  dispositif  de  for- 

20  mation  d'image  au  second  mat,  le  premier  et 
le  second  mat  etant  montes  sur  la  base  afin 
qu'ils  puissent  se  deplacer  independamment 
en  translation  le  long  dudit  trajet. 

25  2.  Appareil  selon  la  revendication  1,  dans  lequel 
le  dispositif  (36  ou  214)  destine  a  accoupler  la 
source  radiographique  (44  ou  210)  au  premier 
bras  (32  ou  206)  comprend  un  second  bras  (36 
ou  214)  raccorde  pratiquement  en  serie  au 

30  premier  bras  (32  ou  206),  la  source  (44  ou 
210)  etant  montee  de  maniere  pivotante  sur  le 
second  bras  (36  ou  214)  afin  qu'elle  tourne 
autour  d'un  troisieme  axe  parallele  au  premier 
et  second  axe  et  decale  par  rapport  a  ceux-ci. 

35 
3.  Appareil  selon  la  revendication  2,  comprenant 

en  outre  un  dispositif  (47)  de  montage  de  la 
source  radiographique  (44  ou  210)  afin  qu'elle 
puisse  pivoter  autour  d'un  axe  qui  coincide 

40  pratiquement  avec  I'axe  forme  par  le  second 
bras  (36  ou  214),  le  dispositif  (12b,  12c,  16,  18, 
20)  de  support  du  dessus  de  table  portant  le 
dessus  de  table  (12a)  afin  qu'il  puisse  pivoter 
autour  d'un  axe  sensiblement  horizontal  place 

45  pratiquement  au  centre  par  rapport  a  la  direc- 
tion  longitudinale  du  dessus  de  table  (12a), 
I'axe  horizontal  etant  perpendiculaire  a  la  di- 
mension  longitudinale. 

50  4.  Appareil  selon  la  revendication  3,  comprenant 
en  outre  un  dispositif  supplemental  a  pivot 
couplant  la  source  radiographique  (44  ou  210) 
au  second  bras  (36  ou  214)  afin  qu'il  permette 
un  mouvement  de  pivotement  autour  de  deux 

55  axes  orthogonaux  mutuellement  et  a  I'axe  du 
second  bras  (36  ou  214). 

16 
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Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  un 
dispositif  (80)  destine  a  coupler  le  premier  et 
le  second  mat  (24  et  26,  ou  220  et  250)  I'un  a 
I'autre  afin  qu'ils  se  deplacent  ensemble  le  5 
long  dudit  trajet. 

Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  un 
dispositif  (260)  destine  a  coupler  la  source  10 
(210)  et  le  dispositif  fluoroscopique  (252)  afin 
qu'ils  se  deplacent  verticalement  ensemble. 

Appareil  selon  la  revendication  1,  dans  lequel 
la  source  radiographique  (44)  comprend  un  is 
tube  radiographique  delimitant  une  tache  foca- 
le,  et  le  dispositif  de  couplage  de  source  radio- 
graphique  et  le  premier  bras  forment  un  dispo- 
sitif  articule  qui  supporte  la  source  (44)  afin 
qu'elle  se  deplace  avec  six  degres  de  liberte.  20 

Appareil  selon  la  revendication  7,  dans  lequel 
le  dispositif  articule  comprend  un  organe  a 
collier  (33)  monte  sur  le  premier  mat  (24)  afin 
qu'il  se  deplace  verticalement  par  rapport  au  25 
premier  mat  (24)  et  pouvant  tourner  autour  de 
I'axe  du  premier  mat  (24),  le  premier  bras  (32) 
depassant  vers  I'exterieur  de  I'organe  a  collier 
(33)  par  rapport  au  premier  mat  (24)  et  etant 
monte  afin  qu'il  se  deplace  avec  I'organe  a  30 
collier  (33),  le  dispositif  d'accouplement  de  la 
source  radiographique  au  premier  bras  com- 
porte  un  second  bras  (36)  monte  sur  le  pre- 
mier  bras  (32)  afin  qu'il  puisse  pivoter  par 
rapport  au  premier  bras  (32)  autour  d'un  axe  35 
sensiblement  vertical,  le  second  bras  (36)  deli- 
mitant  un  axe  (42)  qui  est  dispose  de  fagon 
generale  dans  sa  direction  longitudinale,  et  un 
dispositif  (47,  49)  de  couplage  de  la  source 
radiographique  (44)  au  second  bras  (36)  desti-  40 
ne  a  faciliter  chacun  des  mouvements  suivants 
de  la  tache  focale  de  la  source  radiographique 
(44)  par  rapport  au  second  bras  (36), 

i)  un  mouvement  de  rotation  autour  d'un  axe 
parallele  a  I'axe  du  second  bras  (42),  45 
ii)  un  mouvement  de  rotation  autour  d'un 
axe  sensiblement  horizontal  et  perpendi- 
culaire  a  I'axe  du  second  bras  (42),  et 
iii)  un  mouvement  de  rotation  autour  d'un 
axe  vertical  sensiblement  perpendiculaire  a  so 
I'axe  du  second  bras  (42). 

Appareil  selon  la  revendication  7  ou  8,  com- 
prenant  en  outre  un  dispositif  de  blocage  desti- 
ne  a  empecher  selectivement  un  mouvement  55 
relatif  des  elements  choisis  du  dispositif  arti- 
cule. 

10.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  dispositif 
(12b,  12c,  16,  18,  20)  de  support  du  dessus  de 
table  (12a)  au-dessus  de  la  base  (10)  compor- 
te  un  dispositif  (90,  91)  destine  a  coupler  le 
dessus  de  table  (12a)  a  la  base  (10)  afin  que 
le  dessus  de  table  (12a)  se  deplace  en  transla- 
tion  parallelement  a  sa  dimension  longitudina- 
le,  et  un  dispositif  a  pivot  couple  entre  le 
dessus  de  table  (12a)  et  la  base  (10)  et  destine 
au  montage  du  dessus  de  table  (12a)  afin  qu'il 
puisse  pivoter  autour  d'un  axe  horizontal  sensi- 
blement  perpendiculaire  a  la  dimension  longi- 
tudinale  du  dessus  de  table  (12a)  entre  une 
position  pratiquement  horizontale  et  une  posi- 
tion  pratiquement  verticale  du  dessus  de  table 
(12a). 

11.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  dispositif 
(12b,  12c,  16,  18,  20)  de  support  du  dessus  de 
table  (12a)  au-dessus  de  la  base  (10)  com- 
prend  une  partie  (20)  de  support  de  pied  fixee 
de  maniere  articulee  a  la  base  (10)  et  qui  peut 
etre  separee  du  dessus  de  table  (12a)  afin 
qu'elle  pivote  et  forme  une  rampe  conduisant 
sur  la  base  (10). 

13.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  un 
dispositif  (21)  couple  au  dessus  de  table  (12a) 
et  ayant  un  ensemble  de  retenue  de  cassette 
destine  a  loger  une  cassette  contenant  un  film 
radiographique  et  a  maintenir  la  cassette  en 
position  sensiblement  parallele  au  dessus  de 
table  (12a)  et  au-dessous  de  celui-ci. 

14.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  dispositif 
(62)  de  couplage  du  dispositif  (60)  de  forma- 
tion  d'image  au  second  mat  (26)  comporte  un 
organe  a  collier  monte  sur  le  second  mat  (26) 
afin  qu'il  puisse  se  deplacer  verticalement  par 
rapport  au  second  mat  (26)  et  qu'il  puisse 
tourner  autour  d'un  axe  delimite  par  le  second 
mat  (26),  et  un  dispositif  (66)  de  montage  du 
dispositif  (60)  de  formation  d'image  afin  qu'il 
puisse  tourner  autour  d'un  axe  sensiblement 
horizontal  qui  est  pratiquement  perpendiculaire 
a  I'axe  du  second  mat  (26). 

15.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  la  base  (10)  a 

12.  Appareil  selon  la  revendication  11,  dans  lequel 
30  la  partie  (20)  de  support  de  pied  comprend 

une  partie  de  polyester  et  de  verre  ayant  une 
ame  de  mousse. 

17 
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une  construction  d'aluminium  en  nid  d'abeilles. 

16.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  dessus  de 
table  (12a)  comprend  une  matiere  composite  a  5 
base  de  resine  epoxyde  et  de  graphite. 

17.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  second 
mat  (26)  est  monte  sur  la  base  (10)  par  un  10 
dispositif  (74,  76)  permettant  un  demontage 
manuel  du  second  mat  (26)  de  la  base  (10). 

18.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  le  dispositif  is 
(12b,  12c,  16,  18,  20)  de  support  de  dessus  de 
table  (12a)  au-dessus  de  la  base  (10)  compor- 
te  une  structure  (12d,  15)  destinee  a  faciliter 
un  deplacement  horizontal  transversal  du  des- 
sus  de  table  en  direction  sensiblement  perpen-  20 
diculaire  a  la  dimension  longitudinale. 

19.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  la  base  (10)  a 
une  structure  plate  de  fagon  generale  qui  com-  25 
prend  des  segments  articules  les  uns  sur  les 
autres. 

20.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  un  dispositif  30 
de  montage  et  de  fixation  qui  peut  etre  com- 
mande  manuellement  et  qui  facilite  le  demon- 
tage  et  le  remontage  des  elements  du  systeme 
sans  utilisation  d'outils. 
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