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(54) Producing images by 
ionography 

(57) A method and system for 
producing images by ionography and 
recording and storing same for 
display, comprising means for forming 
and recording a latent iongraphic 
image ori an electrically insulating film 
within a gas ionisation chamber (15) 

between electrodes (11) , (12), 
scanning the latent image formed by 
an X-ray source (13) , by means of an 
array of scanning electrodes (16) 
movable on a platform (17) to scan 
the latent image, the output signals 
from said scanning electrodes being 
amplified and digitised and thereafter 
placed in a digital storage and display 
device (26). 
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SPECIFICATION 
Producing images by ionography 

This invention concerns a method and system 
for producing images by ionography and recording 

5 and storing same for display. 
lonography is one of a number of alternative 

imaging systems to replace silver halide 
photography in radiology. It depends upon the 
ionisation produced in a gas by incident X-

10 radiation. The ions formed are collected on an 
insulating film, and the images made visible by a 
suitable development process. 

It is an object of the present invention to 
produce radiographic images represented as a 

15 digital array for ease of storing, retrieval and data 
processing. 

According to the present invention there is 
provided a method of producing images by 
ionography, and recording and storing same for 

20 display, comprising the steps of forming and 
recording a latent inographic image on an 
electrically insulating film, scanning the latent 
image with at least one scanning electrode, 
amplifying and digitising the signals derived by the 

25 scanning electrode, and placing the digital values 
as an image representation, in a storage and 
display facility. 

Further according to the invention, there is 
provided a system for carrying out the aforesaid 

30 method steps. 
Preferably the production and recording of said 

latent image is effected using a pair of flat 
electrodes, each consisting of a plurality of 
concentric guard rings. 

35 A system in accordance with the invention will 
now be described, by way of example only, with 
reference to the accompanying drawings in 
which:— 

Fig. 1 is a schematic perspective view of a 
40 latent image formation and recording system 

including an image scanning system; 
Fig. 2 is a block circuit diagram of part of the 

image scanning system with connection to a 
storage and display device; and 

45 Fig. 3 is a block circuit diagram of a system for 
sensing the instantaneous distance between 
relatively movable parts of the image formation 
and scanning systems. 

Referring now to the drawings, within a 
50 housing 10, a latent image formation and 

recording system comprises an upper plate 
electrode 11, and a lower electrode 12 spaced 
therefrom and defining a gas ionisation chamber 
15. An X-ray source 13 is directed, as indicated by 

55 the arrow 14, via a subject (not shown) to be 
radiographed, towards the electrodes 11,12. In 
accordance with a known inographic method, 
there is contained in the ionisation chamber 15 
between the electrodes 11 and 12, a gas 

60 preferably having a high atomic number and high 
density and capable of ionisation as a result of 
incident X-radiation, and the lower electrode 12 is 
faced with an insulating film S (see Fig. 2), 
preferably a plastics film on which the charges 

65 formed by ionisation in the chamber 15, are 
collected to form a latent image. 

The process according to which the preferred 
system operates requires that the electrodes 11 
and 12 shall be flat, and so each electrode is 

70 comprised by a series of concentric guard rings to 
be placed at separate and selected potentials thus 
artificially to distort the lines of electric field 
established between the electrodes when 
energised, thus in effect to cause such lines 

75 effectively to maintain an attitude such that they 
all point to the X-ray source. 

Thus, as the X-rays pass through chamber 15 
the gas therein is ionised and the ions are 
attracted to the electrodes. A charge of ions is 

80 collected on the insulating film attached to the 
electrode 12, and the instantaneous charge is 
proportional to the X-ray intensity, so that a latent 
image is formed on the film and comprises a 
charge pattern representative of the X-ray 

85 intensity distribution in space. 
An image scanning system comprises a set of 

scanning electrodes 16 placed side-by-side and 
equidistant in a row along a platform 17 adapted 
to travel in the direction of arrow 18 whereby the 

90 electrodes 16 pass over the lower recording 
electrode 12 to scan the image thereon. The 
platform 17 is also adapted to index transversely 
in the direction of arrows 19 by increments of the 
distance between the electrodes 16, whereby the 

95 whole area occupied by the latent image may be 
progressively scanned. During the scanning 
operation the output signals from the electrodes 
16 are digitised and stored as will be described 
with reference to Figs. 2 and 3. The platform 17 

100 remains in the position shown in Fig. 1 until it is 
required to scan an image established by the 
recording system. 

Referring now to Fig. 2, wherein like parts are 
denoted by like reference numerals, there is 

105 illustrated one of the scanning electrodes 16 and 
its connection to a digitising and storage system. 
The electrode 16 is surrounded by a cylindrical 
guard ring 20 which is earthed via an inductance 
coil 21, the electrode 16 itself being connected to 

110 a high impedance amplifier 22 having an input 
impedance in the order of 1012 ohms. The 
amplified signal is fed to a further amplifier 23 
where the voltage is raised to produce an output 
which is fed to one input port of a multiplexer 24, 

115 the output of which is fed, via an analog-to-digital 
converter 25, to a digital storage and display 
device 26. 

Each of the scanning electrodes 16 is similarly 
connected via a separate pair of amplifiers 22 and 

120 23 to a separate port of the multiplexer 24. Thus 
as the electrodes 16 together scan the latent 
image on the insulating film S, a digital 
representation of that image is stored in the 
device 26 for retrieval when required. . 

125 Since it is impossible to guarantee accurate 
spacing of the scanning electrodes 16 from the 
surface of the film S as they pass over the latter, a 
digital value of the instantaneous distance 
therebetween must be produced and stored 
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alongside the image representation in the 
device 26. 

For this purpose, for each electrode 16, an 
oscillating signal produced by a signal generator 

5 27 is fed via a variable capacitor 28 and the 
associated guard ring 20 to an amplifier 29 and 
detector 30. Thus, during scanning, any change in 
the capacitance between the guard ring 20 and 
the electrode 12, which capacitance is in series 

10 with the capacitor 28, produces modulation of the 
oscillating signal received by the detector 30, and 
this modulation, being continuously read, is fed via 
a multiplexer 31 and analog-to-digital converter 
32 to the storage and display device 26. The 

15 device 26 therefor simultaneously receives from 
each scanning electrode 16 a reading of the latent 
image produced by the X-rays, and a 
corresponding reading of the distance between 
the pair of electrodes 16 and 12. 

20 The system described with reference to Fig. 3 is 
only one example of a means for sensing the 
space between the electrodes during scanning. It 
is envisaged that this could be carried out using 
other kinds of proximity sensing device. 

25 A digital radiographic system as described 
herein will provide many advantages. For example, 
it will permit simultaneous, high efficiency 
recording of X-ray intensity at many points in a 
plane. It will enable the recording device to store 

30 and memorise for retrieval, the X-ray data, and the 
digital facility will permit the data to be read at 
variable spacial resolution. It is believed that the 
system will permit greater latitude in operating 
conditions than is possible with existing devices 

35 and this also creates a greater degree of operator 
tolerance since "errors in exposure" can be easily 
rectified by digital manipulation. The system 
should also produce lower electrical "noise" for 
the recorded and displayed data thus improving 

40 image clarity. 
It is proposed that the system described will 

undergo a complete scan in less than 90 seconds 
so competing in speed with film processing 
methods. Clearly, the duration of a complete scan 

45 is determined by the number of scanning 
electrodes 16 provided, the greater number of 
electrodes, the lesser the number of passes 
required by the platform 17. However, the 
maximum number of electrodes 16 will be 

50 determined according to cost. 
The invention is not limited to the details 

described herein. For example, it is envisaged that 
the flat electrodes 11 and 12 and the guard ring 
system thereof can be replaced by a spherical 

55 electrode system, but this would necessitate 
considerable modification of the image reading 
system thus to produce realistic digital values of 
the latent image thus spherically formed. 

CLAIMS 
60 1. A method of producing images by 

ionography, and recording and storing same for 
display, comprising the steps of forming and 
recording a latent ionographic image on an 
electrically insulating film, scanning the latent 

65 image with at least one scanning electrode, 
amplifying and digitising the signals derived by the 
scanning electrode, and placing the digital values 
as an image representation, in a storage and 
display facility. 

70 2. A method according to Claim 1, wherein said 
image is formed by passing X-radiation through a 
gas ionisation chamber defined by a pair of 
electrodes, one of which has said electrically 
insulating film applied to its surface, whereby the 

75 latent image is formed on the film and comprises a 
charge pattern representative of the X-ray 
intensity distribution in space. 

3. A method according to Claim 1 or Claim 2, 
wherein a plurality of said scanning electrodes are 

80 manoeuvred over the latent image to scan 
substantially the entire area thereof. 

4. A method according to any preceding claim, 
wherein a further signal representative of the 
instantaneous distance between the or each 

85 scanning electrode and the surface being scanned, 
is passed to said digital storage and display facility 
to be stored therein alonside the corresponding 
image representation, whereby the facility 
simultaneously receives from the or each scanning 

90 electrode a reading of the latent image produced 
by the X-rays, and a corresponding reading of the 
distance between the scanning electrode and the 
latent image on the insulating film. 

5. A system for producing images by 
95 ionography, and recording and storing same for 

display, comprising an ionisation chamber having 
a pair of spaced electrodes one of which carries an 
electrically insulating film, an X-ray source for 
producing ionisation within said chamber to form 

100 a latent image on said film, at least one scanning 
electrode adapted to scan said latent image, 
means for amplifying and digitising the signals 
derived by the scanning electrode, and a storage 
and display facility adapted to receive and store 

105 the digitised signals as an image representation, 
for display. 

6. A system according to Claim 5, wherein the 
gas in said ionisation chamber has a high atomic 
number and high density sufficient to be capable 

110 of ionisation as a result of incident X-radiation. 
7. A system according to Claim 5 or Claim 6, 

wherein each electrode in said ionisation chamber 
is comprised by a series of concentric guard rings 
to be placed at separate and selected potentials 

115 thus artificially to distort the lines of electric field 
established between the electrodes when 
energised, whereby in effect to cause such lines to 
maintain an attitude such that they all point 
towards the X-ray source. 

120 8. A system according to any one of Claims 5 to 
7, and comprising a plurality of said scanning 
electrodes placed side-by-side in a row along a 
platform adapted to traverse the latent image 
formed on said film, such that substantially the 

125 entire area of said image may be progressively 
scanned. 

9. A system according to Claim 5, wherein the 
or each scanning electrode is surrounded by a 
guard ring which is earthed via an inductance coil, 
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the electrode being connected to a high 
impedance amplifier whose output is fed via an 
analog-to-digital converter, to said storage and 
display facility. 

5 10. A system according to Claim 5, comprising 
a plurality of scanning electrodes each connected 
via an amplifier to a common multiplexer to which 
the output signals from all scanning electrodes are 
fed, the output of said multiplexer being fed via a 

10 common analog-to-digital converter, to said 
digital storage and display facility. 

11. A system according to Claim 5, wherein the 
or each scanning electrode is surrounded by a 
guard ring from which an oscillating signal is fed 

15 to a detector the output of which is connected to 

said storage and display facility, such that during 
scanning, a change in the distance between said 
guard ring and the latent image on said film 
produces modulation of said oscillating signal, 

20 said modulation being fed via an analog-to-digital 
converter, to the storage and display facility, 
whereby the latter simultaneously receives from 
each scanning electrode a reading representative 
of the latent image, and a corresponding reading 

25 representative of the distance between the 
scanning electrode and the latent image. 

12. A system according to Claim 5, wherein 
said ionisation chamber comprises a spherical 
electrode system. 
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