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(71) We, E M I LIMITED, a Bri t ish 
company of B ly th Road, Hayes, Middlesex, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which i t is to be per-
formed, to be particularly described in and 
by the fol lowing statement: — 

The present invention relates to radio-
graphy, and i t relates especially to that 
branch of radiography which has become 
known as computerised axial tomography 
(CAT) . 

I n performing C A T , radiation such as 
X-radiat ion is projected through a cross-
sectional slice of a body under examination 
along many substantially linear beam paths, 
and the absorption suffered by the radiation 
on traversing each of the paths is measured. 
The measured absorption values are then 
processed in order to produce a representa-
tion of the absorption (or transmission) co-
efficients, wi th respect to the radiation used, 
at each of many elemental locations over 
the slice. Apparatus for performing C A T , 
and methods of operating the same, are 
described in Bri t ish Patent No. 1,283,915. 

The various beam paths are irradiated by 
scanning a source of the radiation relative 
to the body under examination, and detector 
means is provided for detecting the radiation 
emergent f rom the body along each path. 
The detector means usually (though not 
always) takes part in the scanning. 

I n any event, the scanning takes a finite 
time, and when the slice of the body con-
tains, or lies adjacent to, a mobile organ, 
such as the heart, which can execute signi-
ficant movements during the scanning time, 
the representation of absorption coefficients 
can be degraded by artefacts caused by such 
movements. 

I t has been proposed, in Br i t ish Patent 
No. 1,475,308, to so synchronise the irradia-
t ion of the body by the source, and the 
scanning, to the heartbeat of a patient that, 
on, the one hand, the radiation is projected 
through the heart only when the heart 

assumes a particular position or range: of 
positions and, on the other hand, the scan-
ning is carried out at a rate which ensures 50 
expeditious examination of the body despite 
gaps, in the irradiat ion sequence of the 
body, which can occur when the heart 
assumes positions other than said part icular 
position or range of positions. Other tech- 55 
niques for reducing or avoiding the pro-
duction of the aforementioned artefacts are 
also described in said Patent No. 1,475,308, 
but these other techniques are not especially 
relevant to the present invention, which is 60 
concerned wi th synchronising the scanning 
to the patient's heartbeat in a particularly 
advantageous manner. 

According to the invention there is pro-
vided radiographic apparatus comprising a 65 
source of penetrating radiation disposed to 
project radiation through a cross-sectional 
slice of a patient's body along at least one 
substantially linear beam path, detector 
means disposed to receive the radiation 70 
emergent f rom the body along said at least 
one beam path, and to provide output data 
indicative of the amount of radiation so 
detected, lateral scanning means for scan-
ning said source and detector means later- 75 
ally across said slice, alternate lateral scan-
ning movements being in opposing direc-
tions, and rotational scanning means fo r 
scanning said source and said detector means 
angularly around said slice, means for de- 80 
tecting the heartbeats of said patient and 
means for synchronising said lateral scan-
ning to said heartbeats. Preferably, one of 
said lateral scanning movements is effected 
for each heartbeat but alternate ones of said 85 
lateral scanning movements are not used for 
providing output data, and the arrangement 
is such that said angular movement com-
prises a series of steps, one of which is 
effected during each of said alternate lateral 90 
scanning movements. 

I n order that the invention may be clearly 
understood and readily carried into effect, 
some embodiments thereof w i l l now be 
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described, by way of example only, with 
reference to the accompanying drawings, of 
which: — 

Figure 1 shows, in front elevational view, 
5 radiographic apparatus in accordance with 

one example of the present invention, 
Figure 2 shows, in block diagrammatic 

form, one construction of a control circuit 
suitable for use with the apparatus shown 
in Figure 1, 

Figures 3A—3F show waveforms ex-
planatory of the operation of the circuit 
shown in Figure 2, and 

Figure 4 shows, in block diagrammatic 
15 form, apparatus for use in another embodi-

ment of the invention. 
Referring to Figure 1, there is shown a 

C A T apparatus which is generally similar to 
that described and claimed in British Patent 

20 Application No. 41191/73 (Serial No. 
I,478,124), but which is modified in order 
to render it capable of being synchronised 
to heart movements. A turntable member 1 
having a central aperture 2 to accommodate 

25 a body 3 to be examined, is mounted 
vertically for rotation about an axis 4 which 
is disposed centrally of the aperture 2. The 
member 1 is supported on three rotatable 
bearings 5, 6 and 7 which are journalled in 

30 a main frame 8 for the apparatus. The frame 
8 remains stationary, being rigidly secured 
to a pedestal 9, and can take any suitable 
form, although it must of course be formed 
with an aperture coincident with the aper-

35 ture 2. 
The member 1 can be rotated in angular 

steps (in this example) ten degrees by means 
of a Geneva mechanism generally shown 
at 10, the angular scale of the components 

40 of mechanism 10, as shown in Figure 1, 
being compressel to make it easier to illus-
trate details thereof without obscuring other 
components. The periphery of member 1 is 
formed with suitable prongs such as 11 

45 which co-operate with a peg 12 on a con-
tinuously rotated disc 13 to effect the re-
quired step-wise rotary movement. The disc 
13 also carries a locking cam 14 which 
co-operates with suitably shaped recesses 

50 such as 15 on the prongs such as 11 to 
effectively lock the member 1 in its angular 
position so long as the peg 12 is not in one 
of the slots formed between adjacent prongs 
I I . Disc 13 is journalled in the main frame 

55 8 and is driven by an electric motor which 
is not shown. In apparatus in accordance 
with this example of the present invention, 
said electric motor is a variable speed 
motor. 

60 Mounted upon the turntable 1, and cap-
able of performing a reciprocating lateral 
scanning motion relative thereto, is a light-
weight but rigid scanning yoke 16. Yoke 16 
can move on linear runners 17 and 18 which 

65 are fixedly mounted on the rotatable member 

1 and are disposed chordally thereof. The 
lateral scanning motion is imparted to the 
yoke 16 by virtue of a toothed belt 19, 
which is stretched between a pair of toothed 
rollers 20 and 21 journalled in respective 70 
brackets (not shown) secured to the member 
I , and to which belt the yoke 16 is attached 
by means of a bracket (not shown). The 
roller 20 is merely an idler roller, but roller 
21 is driven by a variable speed reciprocat- 75 
ing motor 22 which is attached by a strap-
like bracket 23 to the member 1. 

I t wi l l be appreciated that the pedestal 
9 wi l l be supported on a suitable girder 
or the like which ensures ground clearance 80 
of the yoke 16 in all angular positions of 
the turntable 1 and all lateral positions of 
the yoke 16 thereon. 

A counter-balance weight 24 is secured 
to the opposite run of belt 19 to the yoke 85 
16 and thus moves in opposition thereto to 
compensate for out-of-balance forces which 
would otherwise be set up by the lateral 
scanning motion of the yoke 16 and its 
attachments, which wi l l now be described. 90 

Attached to the yoke 16 is a source 25 of 
penetrating radiation, in this example X -
radiation. The radiation is collimated to 
form a planar, fan-shaped beam, emanating 
from an effective point source. On the oppo- 95 
site side of yoke 16, with respect to the 
aperture 2, to the source 25 is an array 26 
of thirty detectors sensitive to the radiation 
generated by the source 25, each viewing 
the source through a respective collimator; 100 
the collimators being disposed in a bank 27. 
I n this example, neighbouring collimators 
are inclined to each other at an angle of 
1/3° and since there are thirty detectors, this 
means that the angular spread of the beam 105 
of X-rays generated by the source 25 is 10°. 
The beam is not symmetrical about the 
perpendicular line drawn from the effective 
point source of the beam of X-radiation to 
the array 26. This line is arranged to inter- 110 
sect the sixteenth detector in the array 26 
(counting from the left). 

The body 3 is supported on a bed 28 and 
is secured thereon by means of straps each 
as 29. Gaps between the body and the bed 115 
are filled with a suitable packing material 30 
which is preferably of dough-like consistency 
and absorbs the X-radiation to substantially 
the same extent as does human tissue. The 
material 30 is preferably contained in one 120 
or more plastic bags. The bed 28 is sup-
ported bv legs 31 which stand on the 
pedestal 9. 

I t wi l l be evident that the stepped, rota-
tional scanning motion imparted by the 125 
Geneva mechanism 10 to the member 1 
needs to be synchronised with the lateral 
scanning motion imparted to the yoke 16 
by the reciprocating motor 22 and, to this 
end, the member 1 is formed with an 130 



1,578,437 

annular graticule, part of which is shown at 
32, and a fixed photodetector 33 is pro-
vided, together with a suitable light source 
(not shown) to provide timing pulses indi-

5 cative of the passage of markings on the 
graticule 32 past the photodetector 33. Thus 
the rotational scanning motion of member 
1 can be monitored, and similarly a linear 
graticule 34 is fixedly attached to the yoke 

10 16 and cooperates with a second photo-
detector 35, which is mounted on the mem-
ber 1 so as to rotate therewith, and a 
similarly mounted light source (not shown) 
to produce timing pulses indicative of the 

15 progress of the lateral scanning. Both 
graticules 32 and 34 comprise translucent or 
transparent members bearing opaque lines 
printed, etched or otherwise provided there-
on. The two sets of t iming pulses, together 

20 with heart synchronising pulses 36, derived 
f rom an e.c.g. waveform 31a, provided by 
an e.c.g. sensor 37 of known kind coupled 
to the patient, and shaped in a pulse-shaping 
circuit 38 of conventional construction, are 

25 fed to a control circuit 39 which controls 
the variable speed reciprocating motor 22, 
the variable speed motor (not shown) which 
drives the disc 13 of the Geneva mechanism 
10 and the operation of the X-ray tube 25 

30 in such a way that 

(a) a single lateral scan is carried out to 
scan the source 25 and the detector 
array 26 in one direction or the other 
across the aperture 2 for each pulse 

35 36, 
(b) the X-radiation is turned off (or 

obscured) during alternate ones of 
said lateral scans, so that the detector 
devices 26 do not produce output 

40 data during these alternate scans, and 
(c) an angular step of 10° is effected dur-

ing each of said alternate lateral scans. 
Thus a single active lateral scan is carried 
out, i.e. with the x-ray source active (or 

45 unshuttered), for each dwell angle of the 
member 1; these dwell angles being ten 
degrees apart. 

Each detector in the array 26 comprises, 
for example, a scintillator crystal (e.g. 

50 caesium iodide) and an associated photo-
multiplier tube, or a photodiode, and thus 
provides electrical signals indicative of the 
amount of radiation detected thereby. The 
electrical signals so provided are applied 

55 to respective preprocessing circuits 40, each 
of which contains an amplifier 41, a reset-
table integrator 42, an analogue-to-digital 
converter circuit 43, and a logarithmic con-
verter circuit 44. The integrators 42 are 

60 read and reset synchronously and periodic-
ally by means of timing pulses derived from 
the photodetector 35; the arrangement being 
such that the reading and re-setting occurs 
some one hundred and sixty times during 

65 each active lateral scan. Thus, during a 

single active lateral scan, output signals are 
provided which are indicative of the absorp-
tion suffered by the X-radiation on travers-
ing a set of one hundred and sixty parallel 
paths from the source to the detector at 70 
each of thirty angular orientations with re-
spect to the body 3. The member 1 is then 
rotated through ten degrees during the next 
inactive lateral scan and another active scan 
is carried out during which a second group 75 
of thirty sets of one hundred and sixty out-
put signals are derived. The process is re-
peated until the member 1 has been rotated 
through at least 170° and all of the output 
signals obtained during the active scans are 80 
processed in a processing circuit 45 to 
evaluate the absorption coefficient, wi th re-
spect to the radiation used, at a plurality 
of locations distributed over the slice of the 
body 3 which lies in the plane of the beam 85 
of X-rays generated by the source 25. 

Preferably the processing is carried out in 
accordance with the technique described and 
claimed in British Patent No. 1,471,531 
which involves a form of convolution, and 90 
preferably the output signals are applied to 
the processor 45 in sets relating to parallel 
paths through the body. Each output signal 
is then modified by combining it with 
weighted components of other output signals 95 
of its own set; the weighting being in accord-
ance with a function which is negative, and 
decreases in amplitude as the distance f rom 
the path giving rise to the output signal 
being weighted to the path giving rise to 100 
the output signal being modified increases. 
The modified output signals are then addi-
tively combined in accordance wi th the inter 
relationships of the paths to which they 
relate, in accordance with a layergramming 105 
procedure, the modification of the output 
signals being such as to compensate for the 
known inaccuracies of conventional layer-
grams. 

Figure 2, which is best considered in con- 110 
junction with the timing diagrams shown in 
Figures 3A to 3F, illustrates one possible 
construction for the control circuit 39 of 
Figure 1. 

The heart synchronising pulses 36 are 115 
shown on an expanded scale in Figure 3A 
and are applied to a conductor 50 in the 
control circuit 39. The presence of the 
heart synchronising pulses on conductor 50 
is indicated in Figure 2 by the circled in- 120 
dicium 3A adjacent said conductor. I t w i l l 
be noted that circled indicia 3B to 3F are 
placed adiacent other conductors in the 
circuit of Figure 2, and in each case this 
indicates that waveforms similar to those 125 
depicted in the relevant ones of Figures 3B 
to 3F are applied thereto. Conductor 50 is 
connected to two 3-input A N D gates 48 
and 49. 

The pulses derived from the lateral scan 130 
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monitoring photodetector 35 are indicated 
schematically in Figure 3B, and these pulses 
are applied to a counter 4b, which may be 
an n-stage shift register, arranged to give 

5 an output pulse when n input pulses have 
been applied thereto. In this example as 
drawn, n equals seven pulses, but in practice 
n would equal a much larger number, such 
as one hundred and sixty, since it represents 

10 the number of pulses generated during a 
complete lateral traverse of the yoke 16 and 
its attachments across the body. The output 
pulses f rom counter 46 (one per lateral 
traverse) are applied to a monostable circuit 

15 47, of known form, which causes the pulses 
to extend for a fixed duration sufficient to 
overlap in time, to a considerable extent, the 
pulses shown in Figure 3A. These pulses 
from monostable circuit 47 are shown in 

20 Figure 3C and are applied to respective 
inputs of the aforementioned A N D gates 
48 and 49. 

The photodetector 33 provides bursts of 
pulses, as shown in Figure 3D, each time 

25 the rotatable member 1 is turned through 
10°. These pulses are applied to a counter 
51, which is arranged to give an output pulse 
each time it has counted the requisite num-
ber of pulses appropriate to 10° of rotation. 

30 The pulses from counter 51 are applied to 
a monostable circuit 52 which performs a 
similar function to the monostable circuit 
47, and produces pulses of the kind shown 
in Figure 3E. The pulses from circuit 52 

35 are applied directly to the A N D gate 48 
and, via an inverting amplifier of known 
kind, to the A N D gate 49. The outputs of 
the A N D gates 48 and 49 are fed to a 
common OR gate 53 and pulses issuing f rom 

40 the O R gate 53 are used to synchronise the 
reversals of the reciprocating motor 22 with 
the heartbeats of the patient. 

The pulses shown in Figure 3C and de-
rived from monostable circuit 47 are applied, 

45 via a grid control circuit 55 of known kind, 
to a grid electrode 56 of the X-ray tube 25 
to supress the electron beam thereof, and 
thus to turn of the X-radiation, after the 
completion of each lateral scan. 

50 The control circuit 55 is also supplied, 
via a monostable circuit 54, with pulses f rom 
the outputs of A N D gate 48, which are 
generated only for alternate lateral scanning 
periods when all of the sets of pulses shown 

55 in Figures 3A, 3C and 3E assume the binary 
" 1 " value simultaneously. These pulses 
f rom circuit 54 are timed to occur just prior 
to the commencement of alternate lateral 
scans and cause the control circuit 55 to 

60 energise the grid 56 so that the electron 
beam of the tube 25 can flow to generate 
X-rays. Figure 3F indicates the ON-OFF 
duty cycle of the tube 25. 

The patient's heartbeat is monitored for 
65 some time prior to the examination to 

enable suitable speeds of operation to be 
computed for the motor 22 and the motor 
which drives ring 13 of the Geneva mech-
anism. By this means, the l ikelihood of slip-
ping of the synchronism between the heart- 70 
beats and the scanning to such an extent 
that no coincidence of the various pulses 
shown in Figures 3A, 3C and 3D occurs is 
remote. I f this does happen, however, the 
scan can be arranged to stop automatically 75 
in the event that either gate 48 or 49 fails 
to produce an output signal after a given 
time corresponding to the lateral scanning 
time. 

As an additional safeguard for ensuring 80 
that the rotational steps performed by mem-
ber 1 are carried out correctly, the pulses 
shown in Figure 3E can be used to actuate 
a powerful brake (not shown) to hold the 
member 1 in a fixed angular position unti l 85 
the brake is released in response to a signal, 
derived f rom the output of A N D gate 49, 
which indicates that, during the next lateral 
scan, a rotational step is to be performed. 
I t w i l l be appreciated that gate 48 pro- 90 
duces an output pulse prior to alternate 
lateral scans, during which the member 1 
is to be held fixed and the X-ray beam 
turned on whereas gate 49 produces output 
pulses prior to the intervening lateral scans, 95 
during which the member 1 is rotated and 
the X-ray beam turned off. 

The brake referred to above can con-
veniently comprise electromagnetically oper-
ated, spring-loaded pads brought into engage- 100 
ment with opposite faces of the member 1 
at appropriate locations thereof to give 
clearance for rotation of the various com-
ponents mounted on the member 1. 

Addit ional refinements may be made to 105 
the apparatus shown in Figure 1 without 
departing from the scope of the invention. 
For example blocks of X-ray absorbment 
material could be disposed between the 
source 25 and the body 3 and/or between 110 
the body 3 and the detector array 26 to tend 
to reduce variations in the degree of ab-
sorption suffered by the radiation on travers-
ing paths of different lengths through the 
body 3. Moreover, the blocks may be ar- 115 
ranged to impart a specified attenuation to 
the radiation when it traverses paths wholly 
outside the body 3 and its supporting bed 
so as to permit the sensitivities of the 
various detectors to be monitored. 120 

In some circumstances, i t can be difficult 
to physically accommodate the thiry detec-
tors in side-by-side relationship in the array 
26 and in such cases it is desirable to stagger 
the detectors in distance from the source the 125 
stagger, of course, being kept to a minimum. 

In accordance with another example of 
this invention, as. show in part in Figure 4, 
the sensor 57 (for example an e.c.g. pick-up) 
is used to sense the motion of the patient's 130 
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heart. This sensor 57 provides electrical 
signals, of the form shown schematically at 
58, which are applied to a movement window 
selecting circuit 59. Circuit 59 may_ be 

5 merely a threshold circuit which provides 
an output signal of square waveform when-
ever the signals 58 exeed the threshold level. 
I t comprises a circuit of known kind which 
enables upper and lower threshold levels to 
be set independently of one another and 
provides an output signal of square wave-
form whenever the signals 58 have an ampli-
tude which lies within the window region 
between the two threshold levels. Alterna-
tively, circuit 59 might introduce an adjust-
able delay to pulses triggered by the e.c.g. 
waveform. In either event, the output signals 
from the circuit 59 are applied to a control 
circuit 60, which also receives output signals 
from a position co-ordinate generating cir-
cuit 61. Circuit 61 comprises means for 
producing an outline picture of the irradiated 
region of the patient's body, relative to 
which a spot 62 of variable size can be 

25 moved to indicate the location of the 
patient's heart in said region. Co-ordinates 
indicative of the centre of the spot 62 on 
the outline picture and of the dimensions 
of the spot, are generated in known manner 

30 and applied to the control circuit 60. 

I n the control circuit 60, the signals from 
circuits 59 and 61 are correlated to deter-
mine the time of commencement of a lateral 
scanning movement of the source 25 and 
the detectors 26 relative to the patient's body 
to ensure that, when the radiation passes 
through the patient's heart, the heart is in 
the position, or range of positions, selected 
by operation of the movement window select-

40 ing circuit 59. The control circuit 60 feeds 
the control circuit 36 (Figure 1) which is 
effective to generate the operating signals 
for the driving motor for disc 13 (Figure 1) 
and for the motor 22 (Figure 1). 

45 Preferably, in this embodiment, the motor 
22 drives the roller 21 via an electrically 
operable clutch, and the arrangement is 
such that the yoke 16 having completed one 
lateral scanning movement, the photocell/ 

50 detector unit 35 detects an end-of scan mark-
ing on the graticule 34 and produces a signal 
which causes control circuit 36 to energise 
the motor driving disc 13 to effect a single 
rotational step of the member 1 relative to 

55 the body, and to reverse the direction of 
drive of motor 22. This having been done, 
control circuit 36 disconnects the clutch 
through which the motor 22 drives the 
roller 21 and the motor rotates freely until 

60 the control circuit 60 produces a signal in-
dicating that the lateral scan can commence. 
This signals is fed to control circuit 36 
whereupon a signal is generated to connect 
the clutch and then a second lateral scan 

65 is effected. 

The control circuit 36 is provided with 
gating circuits of known kind which prevent 
i t responding to signals from the circuit 60 
unless an end-of-scan signal has been re-
ceived from circuit 35, a subsequent rota- 70 
tional step of the member 1 has been 
executed and the motor 22 has been reversed. 

Other techniques can be adopted if de-
sired. For example the source of X-rays 
could be turned off or obturated i f the 75 
radiation is projected through the region 
in the vicinity of the heart whilst the move-
ment of the heart is outside the range set 
by a window selecting circuit such as 59. 
This would means of course that, unless the 80 
scan were allowed to proceed further than 
180°, the data relating to the heart could be 
sparse, but this would not matter i f i t was 
not the heart but another region of the body 
that was of interest; the object in this case 85 
being to reduce blurring effects and/or the 
production of artifacts, due to motion of the 
heart, which could deleteriously affect the 
accuracy of evaluation of the coefficients 
in the region of interest. 90 

I t can be advantageous, especially in the 
embodiment described with respect to Figure 
4, to obtain signals such as 58 f rom the 
sensor 57 over a reasonable period before 
the examination of the patient commences 95 
so that respective lateral and rotational scan-
ning rates can be determined in advance 
with the object of reducing to a minimum 
the 'dwell' times when the motor 22 is run-
ning but its clutch is disengaged. In any 100 
event, i t is advantageous to turn off or 
obturate the X-radiation whilst said clutch 
is disengaged. 

I t is, of course, possible to repeat the 
scanning procedure in respect of several 105 
adjacent slices of the patient's body so as 
to build up information relating to a volume 
of the body. 

W H A T W E C L A I M IS: — 110 
1. Radiographic apparatus comprising a 

source of penetrating radiation disposed to 
project radiation through a cross-sectional 
slice of a patient's body along at least one 
substantially linear beam path, detector 115 
means disposed to receive the radiation 
emergent from the body along said at least 
one beam path, and to provide output data 
indicative of the amount of radiation so 
detected, lateral scanning means for scan- 120 
ning said source and detector means later-
ally across said slice, alternate lateral scan-
ning movements being in opposing direc-
tions, and rotational scanning means for 
scanning said source and said detector means 125 
angularly around said slice, means for de-
tecting the heartbeats of said patient and 
means for synchronising said lateral scan-
ning to said heartbeats. 

2. Apparatus according to Claim 1 130 
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wherein said lateral scanning means causes 
one of said lateral scanning movements to 
be effected for each heartbeat and said rota-
t ional scanning means causes said source 

5 and said detector means to execute a rota-
t ional movement around said slice dur ing 
alternate lateral scanning movements. 

3. Apparatus according to Claim 2 in-
cluding means for interrupt ing the irradiat ion 

10 of said body during said alternate lateral 
scanning movements. 

4. Apparatus according to Claim 3 
wherein said source comprises an x-ray 
generating tube having a suppression gr id 

15 for suppressing the electron beam of said 
tube, and thereby inhibi t ing the emission of 
x-radiation f rom said tube, and wherein said 
means for interrupt ing comprises a gr id con-
t ro l circuit connected to said suppression 

20 grid and means causing said gr id control 
circuit to generate a control waveform for 
application to said grid. 

5. Apparatus according to Claim 1 
wherein said means for synchronising said 

25 lateral scanning movements to said heart-
beats includes window selector means for 
selecting a range of movement amplitudes 
which can be assumed by the heart while i t 
is irradiated, position indicator means for 

30 indicating the position of the heart in the 
slice and control circuit means for receiving 
signals f rom said window selector means 

and said posit ion indicator means to pro-
duce lateral scan init iat ing signals arranged 
to init iate each lateral scanning movement 35 
at such a t ime that the radiation is trans-
mitted through the heart while the amplitude 
of its movement is wi th in said range. 

6. Apparatus according to any pre-
ceding claim wherein said source produces 40 
a fan-shaped distr ibution of said radiation 
and said detector means comprises a plur-
al i ty of indiv idual detectors disposed across 
said distribution, each arranged to receive 
radiation projected along a respective beam 45 
of said distribution. 

7. Apparatus according to any preced-
ing claim wherein said rotational scanning 
means includes a Geneva mechanism to 
rotate said source and said detector means 50 
in steps around said slice. 

8. Apparatus according to any preced-
ing claim wherein said rotational scanning 
means includes means for holding said 
source and said detector means at selected 55 
angular positions around said slice. 

9. Radiographic apparatus substantially 
as herein described wi th reference to Figures 
1, 2 and 3 or w i th reference to Figures 1 
and 4 of the accompanying drawings. 60 

R . G. M A R S H , 
Chartered Patent Agent, 

Agent for the Applicants. 
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