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Table 1 Digital Image Processing Techniques
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subtraction using ECG synchronization
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and TV camera

ECG signal
AR LR

injecter

\-_J \

mask images

eve®

&,,__

live images

X-ray exposure
~
x-ray tube venous injection

L

Fig.6 The block diagram of the DF system for detecting bi—directional projection images
and it’s measuring time seq ence. Penetrated X-18Ys through an object, after
yenous injection have been detected with the synchronized action of ECG signal.
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Analysis of High-Voltage Waveforms in 3-Phase 12-Pulse Type X-ray Units

— Fluoroscopic Factors

Masao MATSUMOTO* and Hitoshi KANAMORT **

* Department of Electrical Engineering, Osaka Prefectural Technical College,

Saiwai-cho, Neyagawa, Osaka 572

** Department of Electrical Engineering, Kyoto Institute of Technology,

Matsugasaki, Sakyo-ku, Kyoto 606

(Received October 4, 1986, in final form November 11, 1986)

Simple equivalent circuits of a 3-phase 12-pulse type X-ray unit are first given using linear lumped

electric circuit elements, and then modified Heaviside operational calculus is applied. Theoretical wave-

forms of anode and cathode voltages and those of currents at mA meter in the following typical two

cases coincide with experimental results at light loads: (1) abnormal voltages appearing at simultaneous

3-phase closing, and (2) abnormal voltages being suppressed at two-step (1-phase, 3-phase) closing.
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E [kV] 23.0 | C¢[pF] 140
w [s71] 1207 Ry [kQ] 0.8
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R¢[kQ] 45.2 | R [kQ] 12:5
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Table 2 Comparison of theoretical and experimental results.
Anode side Cathode side* Anode to cathode
Theor. ExXp- Theor. EXp- Theor. ExXp
secondary
open voltage 23.0n19.8 23.0019.8 23.0019.8 23.0%19.8 44.5v42.8 44.5v42.8
max.vmin. [kV]
Abnormal
voltage peak (kV] 38.1 37.5 36.1 36.0 74.2 74.5
Rush current {mAl 85.5 93.8 78.3 93.2 —'—-—-———~—~———‘—'**
gteady voltage 24.3%v19.6 24.2~20.8 24.3019.6 24.2720.8 45.5%43.5 45.6v43.3
max.vmin. [kV]
Steady current
peak [mA) 12.0 13.7 12.0 13.7 -—-—————————————~—**
mean [mn) 4.38 4.34 4.38 4.34

*pbsolute yvalues are shown, since all value

s are negative.

a*In transformer windings., and not in x-ray tube .
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