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(54) Radiographic apparatus 

(57) A radiographic apparatus includes 
an array of radiation sensors (11), a 
source (1) of radiation for projecting a 
beam (5) through a body (23) and 
means for moving one of said source 
(Hand array (11) relative to the body 

(23) and for producing an electrical 
signal representative of the movement 
of the other of said source (1) and array 
(11) needed to bring the array (11) into 
register with the beam (5). Drive means 
are arranged to move the other of said 
source (1) and array (11) in response to 
the electrical signal. In one 
embodiment, the source is rotated by 
an amount measured by a grating and 
associated electronics (7). The required 
movement of the array (11) to maintain 
registration is calculated and 
transmitted to a driver (19). 
Alternatively, a laser may be mounted 
with the same (Fig. 2 not shown) and 
the array driven so that the laser beam 
continuously impinges on a photocell 
mounted with the array (11). 

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Radiographic apparatus 

This invention relates to radiographic 
apparatus. 

5 In conventional form of such apparatus a beam 
of radiation, normally X-ray radiation, is projected 
through a region of a body to be examined onto an 
X-ray detector in the form of an X-ray sensitive 
fi lm. 

10 More recently, use has been made of electrical 
X-ray detector systems comprising X-ray sensors 
producing an electrical output coupled to a display 
device. 

Due to cost considerations such a detector 
15 normally comprises a linear array of sensors onto 

which a planar X-ray beam is directed through the 
body to be examined. An image of a region o f t he 
body may then be obtained by moving the body in 
a direction generally perpendicular to the plane of 

2 0 the X-ray beam. Alternatively, the body can be 
held stationary and the X-ray beam scanned 
through the body, the X-ray source and sensor 
array being rigidly mechanically coupled, e.g. by a 
gantry, so that the sensor array is held in register 

25 wi th the X-ray beam during scanning. 
Such an arrangement has the disadvantage 

that it is difficult to alter the relative positions of 
the X-ray source and the body being examined. 
Furthermore, due to the requirement for a gantry, 

3 0 it is often very difficult to f i t an electrical detector 
system to an existing radiographic apparatus 
using a f i lm detector system. 

It is an object of the present invention to 
provide a radiographic apparatus utilising an 

35 electrical detector system whereby those 
difficulties are avoided. 

The present invention provides a radiographic 
apparatus comprising: an array of radiation 
sensors; a source adapted to project a beam of 

4 0 said radiation through a body to be examined onto 
said array; means for moving one of said source 
and array relative to the body; detector means 
responsive to the position of said one of said 
source and array to produce an electrical signal 

45 representative of the movement of the other of 
said source and array required to bring the array 
into register w i th the beam; and drive means 
arranged to move said other of said source and 
array in response to said electrical signal thereby 

50 to maintain said array in register w i th the beam. 
Two apparatuses in accordance wi th the 

invention wil l now be described, by way of 
example only, w i th reference to the accompanying 
drawings in which: 

55 Figure 1 is a schematic diagram of a side view 
of the first apparatus to be described; and 

Figure 2 is a schematic diagram o f the second 
apparatus to be described. 

Referring firstly to Figure 1, the apparatus 
60 comprises an X-ray tube 1, the tube being partially 

rotatable about an axis directed into the plane of 
the paper. The tube 1 includes collimator means 3 
such that the tube is able to emit a fan shaped 
X-ray beam 5 whose width diverges primarily in the 

65 direction of the axis of rotation of the tube 1. The 
tube 1 also includes an angular grating 7 together 
wi th associated electronics which are arranged to 
give an output indicative o f t he current direction of 
the beam 5 relative to the axis of rotation of the 

70 tube 1. 
A t a suitable distance from the tube 1 there is 

provided a unit 9 containing a solid state X-ray 
detector array 11. The array 11 has a substantially 
rectangular active surface area, extending into the 

75 plane of the paper as shown in the figure, which 
approximately matches the cross-section o f the 
beam 5, at that distance from the tube 1. Also 
contained with in the unit 9 are associated 
electronics 13 responsive to the output f rom the 

8 0 detector array 11. Electrically linked to the 
electronics are signal processing means 17. 

Connected to the unit 9 is a motor 19, under 
the control of a controller 21. The motor 19 is 
capable of moving the unit 9 along the direction 

85 shown indicated in the figure by an arrow. 
In use the body of a patient 23 is positioned 

above the detector array 11 in the path of the 
X-ray beam 5. The vertical distance between the 

detector array 9 and the X-ray tube 1 is fed by an 
9 0 operator (not shown) into the controller 21 where 

it is stored. The X-ray tube 1 is then rotated such 
that the beam 5 scans along the length of the 
body 23, the output of the electronics associated 
wi th the angular grating 13 being used by the 

95 controller 21, together w i th the fed in vertical 
distance measurement to compute the required 
position o f the detector array 9 to intersect the 
beam 5 fter it has passed through the body 23 at 
any instant. The motor 19 moves the unit 9 to the 

100 required position such that the detector array 11 
tracks the movement of the beam 5, data f rom the 
detector array 11 being fed into the signal 
processing means to be displayed or stored for 
future use. 

105 Turning now to Figure 2, in the second 
apparatus to be described the X-ray tube 31 is of 
similar form to that described wi th respect to the 
first apparatus in that it is partially rotatable about 
an axis, denoted XX' in the Figure, and includes 

110 collimator means 33 such that the tube is able to 
emit a fan shaped X-ray beam 35 whose width 
diverges primarily in the direction of the axis of 
rotation XX' of the tube. Attached to the tube 31 
and extending collinearly wi th the axis XX' is a 

115 rigid arm 37. At the end of the arm 37 which is 
remote f rom the tube 31 is mounted a low 
powered He-Ne laser such that the beam of light 
41 emitted f rom the laser propagates in the same 
general direction as the X-ray beam 35 emitted by 

120 the tube 31. 
At a suitable distance from the tube there is 

provided a solid-state X-ray detector array 43. As 
in the first apparatus the detector array 43 has a 
substantially rectangular active surface area which 

125 approximately matches the cross section of the 
X-ray beam 35 at that distance from the tube 31. 
Attached to a lateral extension 45 of the detector 
array 43, and positioned such that it is capable of 
intercepting the laser beam 41, is a position 
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sensitive photo-cell or photo-cell array 47. 
Electrically connected to the photo-cell 47 is an 
elecronics unit 49 which controls a servo motor 
51 in dependence on the output from the 

5 photo-cell 47. The electronics unit 49 also receives 
the outputs from the detector array 43, a link 
being provided to signal processing means 53. 
The servo motor 51 is arranged to move the 
photo-cell 47, together wi th the extension 45, and 

10 detector array 43 in a direction perpendicular to 
the line of the array defined by a screw thread 53 
passing through the casing o f the photo-cell 47. 

In use the photo-cell is moved along the screw 
thread 53 by an operator (not shown) until the 

15 photo-cell 47 intercepts the laser beam 41, the 
'extension 45 and array 43 following the 
movement of the photo-cell. The body of the 
patient to be examined (not shown) is positioned 
above the detector array such that the X-ray beam 

20 35 passes through part of the body. X-ray 
intensity data from the detector array 43 being fed 
via the electronics unit 49 to the processing 
means 53. The X-ray tube 31 is then rotated 
about the axis XX', such that the beam 35 scans 

25 along the body. As the tube 31, and hence the 
laser 39, rotates, the electronics unit 49 causes 
the servo motor 51 to move the photo-cell 47 
along the direction parallel to the screw thread 
53 shown as an arrow in the Figure such that the 

30 photo-cell still intercepts the laser beam 41. Thus 
the detector array 43 is maintained in a position in 
which it wil l intercept the X-ray beam 35. 

It wil l be appreciated that whilst in the 
apparatus described above the laser is used to 

35 indicate the position of the X-ray beam 35 relative 
to the detector array 43, it is in principle possible 
to use part of the X-ray • ^am together wi th an 
appropriate detector for the same purposes. The 
use of a laser does, however, enable the detector 

4 0 array to be correctly positioned relative to the 
X-ray tube without turning the X-ray tube on, this 
having obvious advantages with regard to safety. 
It wil l also be appreciated that whilst the X-ray 
tube 31 is rotatable in order to vary the position of 

45 the X-ray beam relative to the body being 
examined, the principle is equally applicable to an 
X-ray tube arranged to scan along the body in a 
linear fashion. 

It will be appreciated that in both the 
50 apparatuses described herebefore, the X-ray tube 

to detector, and hence the X-ray tube to patient 
distance may be readily varied. 

Although the two apparatuses described 
herebefore have special relevance to medical 

55 apparatuses, it wi l be appreciated that they are 
equally applicable to the examination by X-rays of 
any object. 

Whilst in the above described embodiments a 
single detector array 11 or 43 is used, in other 

60 arrangements in accordance with the invention 
two or more detector arrays may be used. In 
addition a variable width collimator means may 

I be used to control the photon flux incident on the 
detector array or arrays, and to minimise the stray 

65 photon flux. 

CLAIMS 
1. A radiographic apparatus comprising: an 

array of radiation sensors; a source adapted to 
project a beam of said radiation through a body to 

70 be examined onto said array; means for moving 
one of said source and array relative to the body; 
detector means responsive to the position of said 
one of said source and array to produce an 
electrical signal representative o f the movement of 

75 the other of said source and array required to bring 
the array into register wi th the beam; and drive 
means arranged to move said other of said source 
and array in response to said electrical signal 
thereby to maintain said array in register wi th the 

80 beam. 
2. A radiographic apparatus according to Claim 

1 in which said source is an X-ray source. 
3. A radiographic apparatus according to either 

of the preceding Claims in which said source 
85 includes means arranged to give an output 

indicative of the direction of said beam, to which 
output said detector means is responsive. 

4. A radiographic apparatus according to Claim 
1 or Claim 2 in which said detector array includes 

90 means arranged to give an output indicative o f the 
position of said beam, to which output said 

. detector means is responsive. 
5. A radiographic apparatus substantially as 

hereinbefore described, with reference to either 
95 one o f the accompanying drawings. 
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