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X-ray Television
I. Clinical application of All Transistor Industrial Television

By

Fumihiko Hoshino and Hiroshi Isobe
Department of Radiology, Faculty of Medicine, Tohoku University, Sendai, Japan
(Director: Prof. Y. Koga)

All transistorized industrial television (all transistorized I.T.V.) is small in size, easy
to handle and inexpensive. This all transistorized LT.V. was studied for the clinical
application. For image intensifier (I.I.), Toshiba 5 inch was used and for optical lens
system, 85mm f 1.5 and 50mm f 1.2 lenses were used as Tandem lens system. When
Vidicon 6326 was used in the above mentioned system, the fluoroscopic image was not so
good and the fluoroscopic condition was 60-90 KVp, 2-3 mA for the chest and 110-120
KVp, 3-4mA for the gastrointestinal tract and showed more X-ray dosis than ordinary
fluoroscopy. When 7038 was used, the fluoroscopic condition was 60-75 KVp, 2-3 mA for
the chest and 80-100 KVp, 3mA for the gastrointestinal tract. These fluoroscopic condit-
jons were about same as ordinary fluoroscopic condition. But, using 7735 A, it was
possible to decrease the X-ray dosis than that of ordinary fluoroscopic condition, as 45-65
KVp, 2-3mA for the chest and 60-75 KVp, 2-3mA for the gastrointestinal tract.

The detailed perceptibility in the Standard T.V. system was nearly the same as LI
in high contrast, but much better in low contrast. The resolving power of transistoritzed
T.V. system was nearly the same in both high and low contrast as I.I. Comparing the
all transistorized T.V. with the standard T.V., all transistorized T.V. was much more
simplified in the Clump circuit and therefore it was easily imfluenced by the high tem-
perature. But, in our study, it was clear that all transistorized T.V. could be used as
X-ray T.V. for the clinical purposes.
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Fig. 1. Blockdiagram of the all transistorized industrial television (IT.V.)
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Fig. 2. Most simple I.T.V. systems
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Table 1. Optical system and magnifying power of X.ray television

Optical system
X-ray tube Magnifying po-
focus L.I. optical cut put surface side | T.V. camera tube (Vidicon) side| wer on 14" di-
(m/m) . ] _ _ splay tube
focal distance | ratio of apertu-| focal distance | ratio of apartu
{ (m/m) re (F-number) | (m/m) re (F.number)
85 1.5 50 1.2 | i
50 1.2 35 1.8 | 2.4
25 0.95 25 1.4 2.8
IxI 25 0.95 35 1.8 4.3
50 1.2 50 1.2 5.7
25 0.95 50 1.2 6.3
50 1.2 85 1.5 9.4
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Table 2. Flucroscopic conditions

Gastrointestinal
Chest tract
Vidicon tube X.ray tube

Voltage |[Curre-| Voltage |Curre-|

kVp nt mA| kVp nt mA/
RC A6198 _ '
RCA6326] 60—90 | 2-— 3| 110— 120 3— 4
Nationa16326 ” o # #”
Hitachi| 6326 # P P |~
RC AT7038 60-—75 80— 100, 3
RCAT7I35A] 45—65 | ~ 60— 75 2— 3

Tabb, WEFERN8GSmm f 1.5 50mm f 1.2
D412z Vidicon tube 13 RC A6198T iz
RRLCHERMGEAD LR TELLDT.
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Table 3. Horizontal resolution factor

Type of equipment | ﬁ?g;l‘gmg power (Rh) Note
ITV Camera 300— 320 ._f.l'[:ransis_torized Vidicon Camera with
[&high friquency currier cut put
1TV Camera 350— 450 Transistorized Vidicon Camera with
- | vidio signal out put
Vidicon Camera > 500 | NHK type film camera
Image orthicon |
Camera 600 |
Citizen TV Receiver| 270— 320 Display equipment for Home TV
Program monitor . )
(Picture monitor) | e NHK type for ITV
Master monitor | 500— 700 NHK type for ITV
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Fig. 3. Schema of test object used in measure-
ment of detail perceptibility of some inten-
sifying systems and flucroscopy

Dismefer (mm)
70+
1 - ———s flugroscooy

) i ek Tingh LI+ Al TR ITVsysiem
A xeweeeesx Zinah L1+ viewed ootically

RN o——oinckh L1+ viewed gotically
o=me@ Tinech L1+ Standard TV system
e———x Ofnoh II + Standard TV system

(60KVp 2mA)

"':"""f""‘—‘ e ——a
Ry : ™, ‘\‘
" . . .
: e e
S 2 2 4 F 10 20 (mm)

Fig. 4. Detail perceptibility curves of image
intensifiers and X-ray television systems
compared with ordinary fluoroscopy
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