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The Phototimer for X-Ray Apparatus for Direct Chest Survey

By Chohei Kobayashi and Bunzo Ando
Kameido Works, Hitachi, Ltd.

Abstract

In direct radiography of chest, different body conditions of individuals offer

some difficulty for keeping the X-ray apparatus yielding a good result, and the

result is conditioned to some degree by the skill and experience of the operator in

charge.

which guarantees an unfailing photographic output of the apparatus.

And this fact leads to a general desire for such an automatic controller

Yet the

automatic control in the direct radiography involves many difficult problems to be

solved with regard to the luminescent characteristics of fluorescent paper, after-

grow of sensitive paers, time lag of relays, thickness of chest, constitution, differ-

ence in the amount of X-ray absorbed by chest or casset due to photographing

conditions, etc.

The article shows you what the phototimer has meant in solving these problems.
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Fig.1. Method of Automatic Control
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Fig.2. Schematic Diagram of Indirect
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Fig.3. Schematic Diagram of Direct
Phototimer
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Fig.4. Lead Sheet for Density Measurement
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Fig.5. Photo-Tube Circuit
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Table 1. Conditions and Results of Density

Measurement
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IFig.6. An Example of Measurement
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Fig.7. Charging Voltage of Condenser in
Various Exposing Time
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Fig.8. An Example of Film Used for
Density Measurement
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Fig.14. Relation of Chest Thickness and
X-Ray Tube Voltage
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Table 2. Data of Penetrating Characteristic of X-Ray through Human Body
; | " _ = ,
H & | gl | % & = (cm) 81w (kg) o s (cm) o M (cm) = ﬁ(kVP) i, & (s) .

1 P 43 | 148.3 42 9.5 | 17.8 48.8 0.52

2 ] | 19 168.8 53.4 87 20 52.2 0.41

3 " 33 155 44 78.8 16 46.8 0.7

4 1 17 149.3 | 45.2 76 18 49.2 0.54

5 v 29 | 154.6 | 50 36 15.8 45.7 0.8

6 m | 39 | 153.9 18 82 | 18.4 49.7 0.5

7 23 19 | 164.3 54 85 19.6 51.6 0.47

8 A 23 161.9 57.4 87.5 | 18.2 49.4 0.41

9 5 42 155.5 42 78.5 18.6 50.1 0.41

10 i 42 146.5 44.6 80 20 52,2 0.38

11 % 43 152.1 52.9 81 20. 2 52.8 0.41

12 | 5 44 158. 2 | 48 83 16 | 46.0 0.52

13 B | 23 167.5 | 55 85 16.4 | 46.6 0.69

14 5 24 168.7 | 49.5 | 77.7 17.8 48.8 0.38

15 H 26 152 47.5 84.5 18.4 49.8 0.54

16 " 29 167.7 46.5 75 16.3 46.5 0.62

17 = 34 162.6 47.4 81 14.6 43.9 0.96

18 C 18 160. 1 50.5 80. 3 19 50.7 0.38

19 H 29 162.1 43.1 79 18 49.2 0.42

20 i 31 168.3 57 | 88.5 20. 4 52.8 0.37

21 o 44 156.9 47.6 82 18.2 49. 4 0.48

22 = 23 160.7 | 45 81.7 | 17.9 49.0 0.52

23 = 16 165.8 50. 2 81 | 19 50.9 0.6

24 52 35 163.1 54 86.3 | 19.2 51.0 0.42

25 i 68 160.3 | 46.8 84.7 19.4 51.3 0.36

26 - 3 | 163.8 47.2 81.5 18 49.2 0.61

27 i34 37 '. 165. 2 } 51 | 87 20.5 53.0 0.4

28 ps 53 136 | 4.2 72.2 20.4 | 52.8 0.3

29 1 25 159.2 44.5 83.8 18.3 49.6 0.46

30 5| 20 161.7 | 49.2 81.2 20.4 52.8 0.46

31 5 29 | 170.5 54.1 83.5 18.9 50.5 0.5

32 L3 18 | 148.4 46.5 80 17.2 47.9 0.62

33 % | 21 155.8 | 52.6 82 18 49.2 0.6

34 = 26 156.4 | 49.6 79 18.4 49.7 0.55

35 g7S | 27 146.5 45 76.7 17.6 48.5 0.49

36 # | 27 152.2 45 78.3 18 49.2 0.54

37 s | 23 158. 2 44 75.5 | 17 47.6 0.38

38 # ! 23 | 147.6 42 77.5 16.2 46.4 0.72

39 U} | 37 169.5 47 86 18.9 50. 6 0.38

40 L 32 | 166.6 56 84 20.3 52.7 0.49

41 i 44 165 58. 4 86 18.8 50. 4 0.58

42 3 28 171.3 69.4 91 21.6 54.7 0.58

43 1% 25 | 153.2 | 46 76 17.1 47.8 0.51
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Table 4. Variation of Density at Con-

stant X-Ray Tube Voltage

i & | 7 v 3 AsEt I. i L RFRAE oD | BR{ED
(cm) (mm) e b (%) | Bl (%)
14 7.6 0.945 2.9 o
16 7.8 0.94 2 4
18 8.1 0.95 1 2
19 8.4 0.96 0 0
20 3.9 0.98 2 | 4
21 9.6 0.99 3.1 | 6.2
22 10.6 1.02 | 6.2 12.4
23 12.3 1.05 | 9.3 13.6
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Fig.22. Universal Timer
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Fig.23. Cassette Holder and Photo-
Tube Unit
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