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50 invention, for which we pray that a patent   It is an object of the
present invention to 5  may be granted to us, and the method by  provide an
alternative apparatus for the which it is to. be performed  to be same
purpose. particularly  described  in and by the  According to the invention
there is following statement .                 provided  an apparatus for
examining a   55 The present invention  relates  to  body by means of
penetrating radiation 10  radiographic  apparatus. of the kind  including a
source means arranged to arranged to provide a representation of the
irradiate the body with a planar spread of variation of absorption with
position across said radiation originating from a position a planar slice
of a body with respect to  outside the body, detector means arranged   60
penetrating radiation.                 to detect the radiation to provide
output 15   In our co-pending Patent Application No. signals, relating to
absorption of the 41191/73(Serial No. 1,478,124) there is radiation by the
body, for processing to described an apparatus  for   that purpose  provide
a representation of the distribution which includes a source of
penetrating of absorption in a substantially planar  65 radiation arranged
to provide a fan-shaped section of  the body and scanning means 20  spread
of radiationlying in the plane of the arranged to  scan the planar spread
of slice. Suitable collimators are provided to radiation in relation to the
body so as to define a plurality of pencil beams from that irradiate the
said section along a plurality of spread and an array of detectors is
arranged beam paths passing through the body from   70 to measure the
intensity   of each of those a plurality of positions of the origin of the
25  beams after passage  through the body. The radiation wherein said
detector means detectors are  required   to provide output comprises a
plurality of detector devices of signals indicative of the absorption
suffered which a predetermined plurality, less than by the radiation over a
large number of the first mentioned plurality, are irradiated  75 paths
through the body. For that purpose by the said spread at any time and
wherein 30  the source and  detectors are reciprocated the scanning means
is arranged to traverse in the plane of the slice and orbited about a the
spread of radiation along the detector common axis normal to that plane.
The devices. output signals are processed by any suitable   According to an
optional feature of the  80 method, for example the convolution invention
the detector devices are 35  method  described in co-pending interconnected
in groups in each of which application No. 19528/73 (Serial No. not all
devices are irradiated at any time so 1,471,531), to provide the   desired
that the outputs of all devices in any group representation.
are provided as one output channel for the   85 Further developments of the
apparatus said processing. 40  are described in our co-pending application
In order that the invention may be clearly No. 26811/73 (Serial No.
1,475,303) and. in understood  and readily carried into effect application
No.  4562/74 (Serial No. examples thereof will now be described 1,493,594).
Accoring to  those with reference to the accompanying   90 specifications
the fan-shaped spread of drawings of which: 45  radiation subtends an angle
sufficient to   Figure 1a and 1b show in simplified form, include the whole
region of interest in the in end and side elevation respectively an plane
of the slice so that a complete scan apparatus incorporating the invention.



2                                     1,540,583
2 Figure 2 shows a detector arrangement through the body, incident on  a
detector for one example of the invention,       means. 19. Detector means
19 will be Figure 3 shows an arrangement for an  described in greater
detail hereinafter. alternative embodiment of the invention    Also carried
on member I is the 5  and,     -                              collimator
arrangement 18. This comprises   70 Figure  4 shows in block diagrammatic
in this example a plurality of thin parallel form  a circuit used for
processing data  plate collimators, made of molybdenum or derived from the
apparatus.             other suitable material, which are arranged The
apparatus is shown in a simplified  to define the X-rays 16 into a narrow
fan of 10  form in end elevation in Figure 1a and in  X-rays directed at
detector 19 and having  75 side  elevation in Figure  lb and comprises a
the  same angular spread for all positions of rotary member 1, which is
rotatable about the spot 15. Other collimators, not shown, an  aperture 2
in which  the body 3 of a  restrict the X-rays to the plane of the slice
patient to be examined can  be inserted. The  to be examined. The
collimators are shown 15  body 3 shown in transverse section  is in
simplified form in Figure 1 and in one   80 supported on a suitably shaped
bed 4  also  practical example are-plates two thousands shown in transverse
section. A material 5  of an inch (thou) thick, 900 thou  long and at
having an absorption to  the radiation  18  thou  spacing.  Considering a
typical similar to body tissue is positioned between  dimension of X-ray
spot 15 on the anode 17 20  the body 3  and the bed 4 to substantially  of
the tube 14 to be 80 thou diameter it will  85 exclude air from the gap
therebetween and  be apparent that the fan of X-rays is formed is extended
partly  about   -the  body to  by four or five  collimator slits so that
the provide an approximately circular cross- motion of the X-ray fan, on
detector 19, in section to the radiation.-  The body is response  to
movement of spot 15 is 25  retained firmly in the desired position by
substantially steady. It should be noted that  90 means such as a
restraining  strap 6. If the intensity distribution across the fan, desired
a more rigid arrangement such as produced by the collimator arrangement,
that shown in our co-pending application should be taken into account in
processing. No. 41191/73 (Serial No. 1,478,124) can be  A  collimator
arrangement  of  the 30  used. Means for properly positioning bed 4
dimensions given can  be used to give a fan  95 may  take any suitable
form  and are  of about [err] extent if placed  at a suitable indicated
generally at 7. The rotary  distance from the source. In this example of
member  1 is rotatably mounted  on a fixed  the invention a fan of
substantially [err] is frame '8, having an aperture at least considered. 35
commensurate with aperture 2. Member I   The detector means 19 comprises a
strip  100 is rotated- by  means of a gear  wheel 9a  of individual
detectors such as scintillator journalled in frame 8 and driven by a motor
crystals or photodiodes, lying in the plane 10. The gear wheel 9a engages
gear teeth, of the slice to be examined so as to intercept not shown,
formed around the periphery of substantially all of the X-rays 16 for all
40  member 1. Other, non driven, gear wheels positions of the spot 15. As
shown in Figure 105 9, also journalled in  frame  8, are also  1a this
strip of detectors is only irradiated provided to properly support rotary
over a small portion at any time. For the member 1 and bearings 11 are
provided to  purposes of explanation it will be assumed restrict  axial
motion. A            ight that 3 cm of the strip is so irradiated at any 45
source/photocell device  12 fixed to main  time. The  detector comprises
detector 110 frame 18 co-operates with a graticule 13 to 'elements each
covering 1mm of the strip so provide pulses indicative of the progress of
that thirty such elements supply data across the rotary motion. Graticule
13 is formed  the 3  cm of the fan. This data corresponds around the entire
circumference of to thirty individual beam paths in the fan. 50 member I
and comprises a transparent The entire detector is typically 30 cm long 115
substrate having opaque markings formed  including 300 detector elements.
In this thereon. By interrupting the light path  example the - detectors-
are scintillator between light source and photocell these  crystals
co-operating with photomultipliers markings provide the desired pulses.
Other  indicated generally at 20. 55  means of providing suitable pulses
may of   In operation the  X-ray spot is scanned  120 course be used.
steadily across the anode 17 of tube 14  and The rotatable member 1 carries
a source  correspondingly the fan of X-rays 16 scans 14 of penetrating
radiation. This may be of in a plane across body 3 and surrounding the type
in which  a  substantially point materials and long detector strip 19. In
this 60  source 15 of X-rays 16 is scanned over an  example the irradiated
region of the  125 



elongated anode 17 by  the scanning of an  detectors moves in the same
direction as incident electron beam  -by means not and approximately
parallel to  the  source shown. The X-rays 16,  which are confined  spot 15
as a result of the form of collimators to a fan-shaped spread by  suitable
18 used. The outputs of the detector 65  collimator means 18, are, after
passage  elements are integrated for a period in  130    3
1,540,583                                    3 which the irradiated region
of the detectors  that light, is received along the second light is moved 1
mm so that each detector  guide. It will be apparent that, in this provides
one datum for a respective beam   manner, the twenty five detector elements
path. For the immediately following  can be covered by the.five multipliers
if the 5  integration interval the data  are obtained  data from these
multipliers is appropriately  70 for elements displaced one  place in the
allocated in the processing used. Other direction of scan i.e. with an
extra element  numbers of  detector  elements and at one end of the
irradiated region and one  photomultipliers may be used in a similar less
at the other. The detector elements  manner. 10  irradiated are thus
progressively changedas    Instead  of using  five different  75 the scan
progresses.                    photomultipliers a five, or more, channel It
can be seen   that by this   means the  photomultiplier can be used. This
may be of information relating to any one small region  the type described
in our co-pending of the body is obtained by many detectors  application
No. 9747/73 (Serial No. 15  so that the effect of relative detector errors
1,470,162). This may equally well be a three  80 is reduced.
hundred channel photomultiplier if desired. To irradiate the body over a
sufficient  In that case the   photomultiplier can be number of beam  paths
source 14 and  placed close to the detector elements with detector means 19
are in  this example  short, or no light guides so that each 20  orbited
about an axis 21 perpendicular to  element would  at all times supply light
to  85 the slice of the body 3  to be examined. This  one photomultiplier
channel. However, may be achieved in steps between each  since,  as
described above, only a small scan of the spot 15.. However, since the
number of detector elements are irradiated angle of the fan is :1.8 this
will be the  at any time a  grouping similar to that of 25  required
orbital movement for one lateral  Figure 2 can be effected by joining the
90 scan and it is sufficiently  small to be  photomultiplier channel anodes
in groups provided by a continuous orbital movement  internally.  By this
means the number of without significant distortion   or  output connections
required would be misplacement of the beam paths.         reduced,
simplifying  construction 30    As mentioned hereinbefore, at  any time
problems. As in the previous example other  95 only a small proportion of
the detector  numbers of irradiated elements and elements of detector means
19  are  groupings may be employed as desired. irradiated, typically
thirty  out Qf three    It should be. understood that Figure 2 is hundred.
That situation is  utilised in the  illustrative of a manner of organising
the 35  detector arrangement shown in Figure 2. detector outputs. However
other positions, 100 The figure shows, for the sake of clarity, a  for
example of photomultipliers 20, can be simplified arrangement for which
detector  adopted for convenience of construction. means 19 comprises
twenty five detector    As mentioned hereinbefore large elements, in the
form  of scintillation  numbers of detector elements are 40 crystals, of
which only five are irradiated at  employed in a  practical  arrangement,
105 any time. The intensity of light emitted by  typically 300. arranged in
six cycles of fifty the scintillators is measured by five  elements. Fifty
detector elements, say 1 photomultipliers [err] each of which  mm apart,
can be irradiated  by the narrow receives light from five detector elements
fan of X-rays, the individual fifty beam 45 through individual light guides
22. The light  paths being narrow enough to give  the 110 guides are.
represented in the  Figure by  desired spatial resolution within the body.
single lines. However  it will be understood  This results, however, in a
large quantity of that each light guide in practice receives  output data
and, since the angular light from one entire face of a crystal, the
resolution, so obtained is unnecessarily 50 other faces being silvered to
prevent loss of good, some of this data may be combined to  115 light. The
light guides 22 are arranged  so  give reduced . angular resolution. The
that the photomultipliers receive light from  arrangement in this example
is that data for detector elements in interlaced manner. In  beam paths
passing through substantially 



this example each  receives light from  the same parts of the body should
be 55 elements spaced five  positions, apart. It will combined. In practice
this means that data  120 be seen from Figure  2 that, although each  for
each  beam in the fan is combined with photomultiplier receives light from
five  data obtained from beams incident on a detector elements,only one  of
these  willbe  number of, say.- three, adjacent detectors irradiated at any
time . Thus, for the  and  passing  through the sam e 60 position of X-ray
fan 16 shown  in Figure  2, predetermined   point in the body. A time  125
each photomultiplier receives light along  dealy of [err] seconds is
applied between those the first light guide  from the right,   at the
adjacent detectors. The delay [err] is equal to multiplier, and no light
along the others.As  the time which elapses between the passage the fan
moves one element to the  left  only  of a beam incident on one detector
through 65 the light to photomultiplier 20 changes so  the predetermined
point and the passage of 130    a beam  incident on the text detector
tubes 14 being fixed in relation to the body through the same point.
Thedata for the  in aperture 2. Outside of tubes 14 there is first detector
is delayed [err] seconds and  provided a further ring comprising a added to
that of the second and the two are  plurality of detector means 19 each of
5  delayed by a further [err] seconds and added to  which is as described
hereinbefore.  70 the data for the third detector. The    At any  time  one
of the tubes 14 is in arrangement is assumed  to be  that  operation, the
X-rays being formed into a employing continuous orbital motion thus  fan by
collimators 18 nearest to the tube the three beam paths for which data is
and thereafter passing through the body in 10  combined are not strictly
parallel but give a  aperture 2 to be received at a detector 75 composite
beam path which is narrower at  means 19 opposite. It will be understood
the centre of the body and slightly thicker  that for this purpose the ring
of detector at the edges. For three beam pathsthisdoes  means 19 must be
set in a sufficiently not give significant error but allows a  different
plane from tubes 14 for the X-rays 15  reduction  of storage to one third
of that  to reach the detectors unobstructed. This is  80 otherwise
required.                     a source of slight error in the desired data
* In an alternative mode of  operation of  but such errors largely cancel
for the data apparatus such as that of  Figure 1 the X-ray   obtained from
the [err] displaced detector. spot scan and collimators  18  can be
Collimators 18 maybe arranged so that the 20  arranged  so  that the fan
effectively rotates  beam  passes through them  after passing  85 about:
the body, with  the- region of  through the aperture 2 as well as before.
irradiated detectors moving laterally in the    In - operation the X-ray
tubes are opposite direction to the source spot. If the  operated in
sequence so that  the X-ray spot extent of anode 17 and detectors 19 is  on
the  anode orbits in effect around the 25  sufficient the orbital motion
may  be  body  in aperture 2. The ring of collimators  90 dispensed  with.
In  that  case the   18 is arranged to rotate around aperture 2
organisation of the data can be similar to  but at a relatively slower rate
than the that described in our copending application  rotation of the
Figure 1 arrangement. The No. 4562/74 (Serial No. 1,493,594). As a  angular
velocity desired is such that the 30  further alternative  the scanning
X-ray  collimators move through an angle slightly  95 source can be
replaced by a conventional  less than the beam spread angle, of the fan
source such as a rotating anode tube  and   of X-rays 16, during one
revolution of the the scan of the fan of X-rays  relative to the  X-ray
spot. In the example shown in Figure detectors provided solely by orbital
and/or  3 the collimator is in ten sections so that, 35  lateral scanning
motions of that source.    without rotation, the angle of the centre 100 It
should be  noted  that, in the  beam of the fan would change by 36 when
arrangements described, afterglow  in  the  spot moves from  one section to
the detector elements no longer being  next. For the [err] fan of the
example the irradiated can still be intercepted by the  collimators rotate
1.8  in one spot 40  photomultipliers and introduce some noise  revolution
so that, when the spot returns to 105 into the data. For this reason
scintillator. the same collimator section it begins to fill crystals having
low afterglow should be  in the missing [err] Thus twenty revolutions
employed. The problem can be alleviated  of  the spot are required to fill
in all missing by the use of other detectors such as  values. The exact
number used is tailored to 45  semiconductor diodes, which may  be  give a
suitable degree of overlap between 110 germanium   photodiodes. Gas filled
fan beams for adjacent positions to reduce counters or other detectors may
also be  noise problems. It will be apparent that this 



used. In those cases  the grouping, if  collimator movement changes the fan
desired, may be suitable multiplexing of the  position by [err] as it
crosses each section 50  output signals. Alternatively shutter means  but
such a small error can be disregarded. It 115 or similar may be provided to
intercept the  should be noted that  any detectors not emitted light
between the crystals and the  being irradiated may be switched out of the
associated photomultipliers.            circuit by any suitable means to
reduce Figure 3 shows a development, of the  noise problems further. 55
arrangement  described  for which the    In an alternative mode of
operation of 120 orbital movement, of X-ray source 14 and  the Figure 3
arrangement the fan of detector means 19, is not  required.  radiation may
be of sufficient extentto Aperture 2 is surrounded by' a ring of  encompass
the  entire region of interest in individual scanning X-ray tubes 17 of
which  the body . In that case, in conjunction with 60  the glass
envelopes, indicated at 23 are  larger source and detector 'sectors, the
125 arranged  to adjoin  Inside  the ring of tubes  operation would be.
such that the position 14 there is provided a ringof collimators 18.  of
the group of detectors irradiated by the X-ray  tubes  14 having anodes -17
and  fan'orbits in  effect about the body in the collimators 18  are
essentially similar to  same direction as the source spot. 65  those
described in relation to Figure 1,    Figure 4 shows in simplified block
130    5                                      1,540,583 diagrammatic form
an arrangement for  form and counting up or down to match processing the
output signals derived by the  that output to the input voltage. However it
arrangement of Figure 2 disregarding the  may be divided into a plurality
of sections steps required for combining adjacent  each to converter to
digital form signals 5  detector outputs with appropriate delays. between
preset threshold levels, to operate  70 The five photomultipliers [err] are
at a faster rate. shown although it will be understood that   It will be
appreciated that the invention is there may be a greater number of  not
limited to the forms described photomultipliers or outputs from a single
hereinbefore and that other arrangements 10  photomultiplier. The signals
are amplified  may be devised.                     75 in amplifiers [err]
and integrated and    Our co-pending application No. 3353/75 converted to
digital form in converters[err]  (Serial No. 1,540,582) discloses an to
[err]. The integration period is as allowed  alternative form of the
apparatus described by the progress of the scan of the X-ray  herein. 15
source spot 15 and is controlled by signals from a scan control unit 26,
which also    WHAT WE CLAIM IS:-                  80 controls the source
spot 15. Scan control    1. An apparatus for examining a body by unit 26
also receives signals from   means of penetrating radiation including a
photodetector unit 12, related to the  source means arranged to irradiate
the 20  progress of the orbital scan, so that the scan  body with a planar
spread of said radiation of source spot 15 can be properly related to
originating from  a position outside the  85 the orbital movement. The data
are  body, detector means arranged to detect provided to appropriate
locates in a store  the radiation to provide output signals, 28 in response
to an address selector 27. relative to absorption of the radiation by 25
The locations in store 28 are chosen so that  the body, for processing to
provide a successive  outputs  from  each  representation  of the
distribution  of  go photomultiplier are applied to storage  absorption in
a substantially planar section locations representing beam  paths at  of
the body and scanning means arranged successive angles in the fan. After
the fifth  to scan the planar spread of radiation in 30  such angle, in
this example, the data are  relation to the body so as to irradiate the
applied to a new location representing a  said section along a plurality of
beam paths  95 parallel beam path again at the first angle  passing through
the body from a plurality of and the cycle recommenced. In this way the
positions of the origin of the radiation data are allocated to storage
locations  wherein said detector means comprises a 35  representing five
sets of data each for  plurality of detector devices of which a parallel
beam paths at one of the angles of predetermined plurality, less than the
first 100 beams in the fan, the allocation taking into  mentioned
plurality, are irradiated by the account the group of outputs shown in
said spread at any time and wherein the Figure 2. When store 28 contains
data for  scanning means is arranged to traverse the 40  the complete sets
of beam paths, properly  spread of radiation along the detector 



sorted, this data is applied to a processing  devices.
105 unit 29 for processing, for example, as   2. An apparatus according to
Claim 1 described in co-pending application No. including means arranged to
move the said 19528/73 (Serial No. 1,471,53 1) or in British  source means
in relation to the body to 45  Patent Specification No. 1,283,915. The
provide at least part of the scanning of said processing derives absorption
values for  spread of radiation.                 110 individual elements of
a matrix of elements   3. An apparatus according to either of notionally
delineated in the planar slice  the preceding claims in which the said
being examined. The values are then  detector devices are distributed along
a 50  provided as signals applie d to  substantially circular path around
the body corresponding elements of a representation  and arranged to be
substantially stationary  115 on a display unit 30. Unit 30 may be a
relative to the body in the direction of cathode ray tube, line printer or
other  motion of the radiation and the scanning suitable output device.
Alternatively it may  means is arranged to move the origin of the 55  be
applied to permanent storage, not radiation around the body along a path
shown, for future display.             spaced from the path on which the
detector 120 The apparatus described hereinbefore is  devices are disposed
to traverse the intended to acquire all the required data in  radiation,
after passage through the body, a very short time, possibly as short as one
along the detector devices. 60  hundredth of a second for the arrangement
4. An apparatus according to either of of Figure 3. A suitable analogue to
digital  Claims 1 or 2 including means arranged to  125 converter should be
employed to meet such  move the said detector means relative to rates of
acquisition. Such a counter may  the body. operate in the known manner of
converting    5. An apparatus according to any of 65  the output of a
digital counter to analogue  Claims 1, 2 or 4 in which the scanning
1,540,583                             5 diagrammatic form  an arrangement
for  form and counting up or down to match processing the output signals
derived by the  that output to the input voltage. However it arrangement of
Figure 2 disregarding the  may be divided into a plurality of sections
steps required for combining adjacent  each to converter to digital form
signals 5   detector outputs with appropriate delays.  between preset
threshold levels, to operate  70 The five photomultipliers [err] are  at a
faster rate. shown although it will be understood that    It will be
appreciated that the invention is there may be a greater number of  not
limited to  the forms described photomultipliers or outputs from a single
hereinbefore and that other arrangements 10  photomultiplier. The signals
are amplified  may be devised.                          75 in
amplifiers[err] and integrated and     Our co-pending application No.
3353/75 converted to digital form in converters [err]  (Serial No.
1,540,582) discloses an to [err] The integration period is as allowed
alternative form of the apparatus described by the progress of the scan of
the X-ray  herein. 15  source spot 15 and is controlled by signals from a
scan control unit 26, which also    WHAT WE CLAIM IS:-
80 controls the source  spot 15.  Scan  control    1. An apparatus for
examining a body by unit 26 also receives signals from   means of
penetrating radiation including a photodetector - unit 12,  related to the
source means  arranged to irradiate the 20  progress of the orbital scan,
so that the scan  body with a planar spread of said radiation of source
spot 15 can be properly related to  originating from  a position outside
the   85 the orbital movement. The data are body, detector means arranged
to detect provided to appropriate locates in a store  the radiation to
provide output signals, 28 in response  to an address selector 27.
relative to absorption of the radiation  by 25    The locations in store 28
are chosen so that  the  body  for   processing to   provide a successive
outputs  from   each  representation  of the  distribution  of  90
photomultiplier are applied to  storage  absorption in a substantially
planar section locations representing beam paths at  of the body and
scanning means arranged successive angles in the fan. After the fifth  to
scan the planar spread of radiation in 30  such angle, in this example, the
data are  relation to the body so as to irradiate  the applied to a new
location representing 'a  said section along a plurality of beam paths  95
parallel beam path again at the first angle  passing through the body from
a plurality of and the cycle recommenced. In this way the  positions of the
origin of the radiation 



data are allocated to storage locations  wherein said detector means
comprises a 35  representing  five  sets  of data each for  plurality of
detector devices of which a parallel beam paths at one of the angles of
predetermined plurality, less than the first 100 beams in the fan,  the
allocation taking into  mentioned plurality, are irradiated by the account
the group of outputs shown in  said'spread at any time and wherein the
Figure 2. When store 28 contains data for  scanning 'means is arranged to
traverse the 40  the complete sets of beam paths, properly  spread of
radiation       the detector sorted, this data is applied to a processing
devices.                      '      105 unit 29 for processing, for
example, as    2. An apparatus according to Claim  1 described in
co-pending application No.  including means arranged to move the said
19528/73 (Serial No. 1 471,531) orin British  source means in relation to
the body to 45  Patent Specification  No. 1,283,915. The  provide at least
part of the scanning of said processing derives absorption values for
spread of  radiation.                   110 individual elements of a matrix
of elements    3. An apparatus according to either of notionally delineated
in  the  planar slice  the preceding claims in which the  said being
examined. The  values are then' detector devices are distributed along a 50
provided  as signals applied  to  substantially circular path around the
body corresponding elements of a representation  and arranged to be
substantially stationary  115 on a display unit 30. Unit 30 may be a
relative to the  body in the direction of cathode ray tube, line printer or
other  motion of the radiation and the scanning suitable output device.
Alternatively it may  means is arranged to move the origin of the 55  be
applied to permanent storage, not  radiation around the body along a path
shown, for future display.               spaced from the path on which the
detector 120 The apparatus described hereinbefore is  devices are disposed
to traverse the intended to acquire all 'the required data in  radiation,
after passage through the body, a very short time, possibly as short as one
along the detector devices. 60  hundredth of a second for the arrangement
4.  An apparatus according to either of of Figure 3. A suitable analogue to
digital Claims I or 2 including means arranged to 125 converter
shouldbeemployed to meet such  move the said detector means relative to
rates of acquisition. Such a counter may  the body. operate in the known
maner of converting      5. An apparatus according to any of 65  the output
of a 'digital counter to analogue  Claims 1, 2 or 4  in which the scanning
1,540,583                                     6 means is arranged to
provide at least a  predetermined number of said positionsof lateral motion
of said spread of radiation  said origin to form an image of the body
relative to the body.                -  slice being  examined, said  image
6. An apparatus according to any of the  comprising a pattern of image
elements, 5  preceding claims in which  the scanning  each  corresponding
to an element  70 means is arranged to provide at  least a  notionally
defined in the  body slice rotational motion of said  spread of    11. A
medical  radiographic device radiation relative to the body.
according to Claim  10 in which the 7. An apparatus according to  any of
the - detecting means comprises a stationary 10  preceding claims including
collimator  array of detectors disposed around the  75 means arranged to
restrict the number of body and in which the  origin of the said detector
devices irradiated at anytime.   radiation moves around -the body along a
8. An apparatus according to Claim 7 in  path spaced from the array of
detectors to which the collimator means are arranged to  traverse the
radiation along the  detectors. 15  move in relation to the detector means
to     12. A medical . radiographic device for  80 change the identity of
the detector devices  diagnostic examination of a substantially so
irradiated.                           planar slice extending through the
body of a . 9. An apparatus according to any of the  patient,, the device
comprising:   .  - preceding claims, wherein the detector    means for
defining a  patient position for 20  devices are interconnected in groups
in  locating the patient's body;              85 each of which not all
devices are irradiated    a source of radiation arranged to project at any
time so that the outputs  of all devices  penetrating radiation  in a
substantially in any group- are provided as one output  planar swath
diverging about a mean channel for the said processing.         direction
to propagate through the patient --- 25    10. A medical  radiographic
device for  position  and to. emerge therefrom  after  90 diagnostic
examination  of a substantially  suffering absorption determined at least
in 



planar slice extending through the body-of a  part by material  traversed
by the radiation patient, comprising:                 -   within the
patient position; means disposed outside the patient's    a plurality of
detector devices some of 30  body for generating penetrating radiation
which are irradiated by and measure the  95 which propagates substantially
along the  intensity of -the radiation traversing the plane of the slice,
traverses the body and  patient  position; emerges therefrom   after
suffering    scanning means arranged to move the absorption determined at
least in part  by its  said  source relative to  the patient position 35
path through the body, said  radiation  to  project the penetrating
radiation  100 traversing the body  along   a path  therethrough diverging
about  a different determined by an initial position of the  mean
direction, to irradiate some  of the origin of said radiation relative to
the body;  detector devices of which at least one was detecting means
including a plurality of  not irradiated by radiation diverging about 40
detector devices at least some of which are  the first mean direction, and
to repeat the  105 disposed to receive and measure the  movement of said
source for a plurality of intensity of radiation which has traversed  such
mean directions; the body, for said initial  position, along a    and
means for combining -the plurality of beam paths which are within the
measurements of intensity provided by 45  plane of the slice and diverge
from each  detector devices irradiated by radiation  110 other in moving
away from the generating  traversing the patient position in said
- means;                                   plurality of  mean directions to
form  an means for changing the  position of the   image,comprising  a
pattern of image origin of said  radiation relative to the body  elements,
representing the absorption of 50so that saidradiation traverses the body
the  radiation in  corresponding elements 115 - along a succession of other
beam paths  notionally defined in said slice. determined by  successive
positions of the    13  A  medical- radiographic device origin of said
radiation relative to the body   according to Claim 11 in which the
detector and so that at each of said positions some of  devices are
disposed along a substantially 55 said detector devices receive and measure
circular path  about the patient position and   120 the intensity  of
radiation  which has  the scanning means is arranged to move the traversed
the body along a corresponding  source around the body along a path, which
further plurality of diverging beam paths  does not coincide with the path
on which the arrangement being such that for each  the detectors lie,    to
irradiate different 60 successive position of said origin at least
detectors at different times.        125 one of the detector devices
receiving the    14. Radiographic apparatus-  including radiation did not
receive radiation at the  means for generating  a fan shaped preceding
position;          -           distribution of penetrating radiation and
for and  means  for combining  the  projecting it through a substantially
planar 65 measurements of intensity obtained for  a  slice of the body of a
patient, a plurality of 130    1,540,583 detector devices, substantially
fixed relative  a plurality of positions of said origin and to said body
and disposed on a substantially  means for processing the output signals
circular path  therearound  to receive  provided for said plurality
of.positions to radiation projected through the body and to  provide a
distribution of the attenuation of  15 5  provide output signals indicative
of its  the radiation in said slice. intensity after suffering attenuation
therein,    15. An apparatus for examining a body 5    means for moving the
origin of the  substantially as herein described with radiation around the
body, along a path  reference to the accompanying drawings. which is spaced
from the circular path on 10  which the detectors are disposed, so as to
A. B. LOGAN, project the radiation through the body from      Chartered
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