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B Abstract

In the year following the discovery of X-rays by Wilhelm Conrad Rontgen in 1895, gas-filled X-ray tubes (ion
tubes) that improved on the Crookes tube were invented that used a concave cathode and an anticathode
set at 45° . Before long, experiments were being conducted in Japan where X-rays were transmitted through
things such as hands and plants. Then in 1909, Shimadzu Corporation (Shimadzu) delivered Japan’s first
X-ray apparatus to Kohnodai Hospital in Chiba Prefecture, which used an induction coil powered by a storage
battery to electrify an ion tube. The outbreak of World War | in 1914 made X-ray tubes difficult to import
and prompted their domestication, and Tokyo Electric Company (Toshiba Medical Systems Corporation;
Toshiba), who were manufacturing incandescent light bulbs, developed Japan’s first X-ray tube in 1915 -
the GIBA ion tube." lon tubes were unstable products, and in 1913 William Coolidge invented an improved
thermionic tube that could produce a stable X-ray output. After a patent had been issued, Toshiba obtained a
patent license (1920-1934) to manufacture and sell them in Japan.

While Toshiba gradually reduced the size of the central bulge of the Coolidge tube during the 15 years
in which their patent license was valid, they also found ways of increasing X-ray output by changing the
construction of the copper or Kovar ring seal where it meets the copper anode so that the heat generated at
the anode could be cooled from the outside with air, water, or oil. This seal technology was later revived for
the rotating anode X-ray tubes. From then on, Toshiba worked to introduce various improvements, such as
dual focus X-ray tubes and oil-immersed tubes, while making the tubes smaller overall and using borosilicate
glass for the tube envelopes. By the time they developed the electric-shockproof and X-ray-shielded JAPANIX
tube, they had achieved near-world-class technology.

When Toshiba’s license for the Coolidge patent expired, Shimadzu and Shibuya Roentgen Co. (later
acquired by Hitachi, Ltd.), who had been making preparations in advance, began developing and
manufacturing X-ray tubes, and by 1945, they both had similar product ranges to compete with Toshiba.

After the end of World War Il, as X-ray tubes still suffered from a rapid drop-off in performance, fearing that
this would cause a deterioration in the state of medical care, the government instructed companies to put
competition on hold and commence a joint research effort to stabilize product quality. In the 1960s, changes
in the lifestyle of Japanese people made examination for gastrointestinal cancer necessary. An X-TV remote-
control fluoroscopy system was developed using newly commercialized technology, such as the rotating
anode X-ray tube and a new image intensifier. The change from conventional indirect chest still imaging to
fluoroscopy (dynamic imaging) created the need for high-power microfocus X-ray tubes with rapidly rotating
anodes with increased heat capacity. It would appear that the development of gastrointestinal imaging led
in turn to the development of tungsten-molybdenum targets, and that high-speed high-temperature bearing
technology later contributed greatly to the development of CT and X-ray tubes for cardiovascular imaging.
X-ray tubes gradually abandoned fixed anodes in favor of high value-added rotating anodes, and by the
1980s, X-ray tubes for general imaging were being tailored for tomography and cardiovascular imaging, as
well as various other procedures, such as mammography, routine bed-side radiography, stereography, and
radiographic magnification. This was done by modifying the tubes’ target assembly, target diameter, target
angle, anode heat capacity, and rotational speed. Recently, unique products using Japanese technologies,
such as diode X-ray tubes with a 100 um focus, X-ray tubes with reduced focal spot blooming, and X-ray
tubes that can withstand a 150 kV capacitor discharge, have been developed.

The invention of computed tomography (CT) by Godfrey Newbold Hounsfield has been called the greatest
advancement in the field of X-ray radiography since the invention of the Coolidge tube, and CT equipment
began to be imported in 1975 after its commercialization, initially from EMI in the UK, and then from
many other overseas manufacturers. In Japan, after Hitachi announced the CT-H 250 head scanner at the
Japanese Society of Radiological Technology in May 1975, a race began between three companies (Toshiba,
Hitachi, and Shimadzu) to develop their own CT technology. The early units originally used a foreign-made
rotating-anode X-ray tube with an anode heat capacity of 750 kHU for making single-slice whole-body scans,
but these tubes were gradually replaced by domestic alternatives. CT technology developed rapidly and
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entered the era of volume helical scanning, with multi-slice detector arrays containing 320 elements being
produced. Toshiba developed an X-ray tube unit for CT with the highest performance in the world; with a
heat capacity of 4,000 kHU it was capable of making a scan in less than one second. CT imaging could
capture areas of low attenuation that were undetectable with conventional X-ray technology, and it also made
three-dimensional imaging possible. The era of digital flat panel detectors (FPDs) arrived, and they quickly
became a practical alternative to photosensitive films and intensifying screens. In this way, X-ray radiography
transitioned from analog (negative images called “shadowgraphs”) to digital images.

| would like to think that Toshiba, who had acquired the rights to the Coolidge patent, was able to master
the technology for manufacturing X-ray tubes on the basis of its guidance rather than having to imitate it, and
was therefore rather fortunate to be able to catch up with the rest of world by systematizing the technology.
X-ray tubes rest on a foundation of other products, such as photosensitive materials, photography equipment,
and apparatus for generating high-voltage electricity. Accordingly, although the penetrating power of X-rays
has tended to increase with changes in these peripheral technologies to enable high definition three-
dimensional imaging under CT, technologies such as endoscopy, ultrasonography, and magnetic resonance
imaging (MRI) that do not use radiation are gradually invading the domain of the X-ray. In this paper |
will provide a point-by-point description of the systematization of X-ray technology and the strengths and
weaknesses of X-rays.
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i+ 5y ORBRHFOEAG, BATHRED T O
I R AN SO B & 10mm SEAAE T, IS graphit
& 005; T Zz. EEH15kg, B S 40mm & % 0. K5
2 ool —r- Fs9An (500kHU) D 155, k&L hotee DI, ¥ —
oozt —o— nenTE 7y b AT 5 RN 7 2 — 7 1 DA
001 Lt DRI Lz — 5 &I L7z, R915122
5 ® D BEWEI % 7R
©9.12 REOHREX KEDATRILOS H
. 3,200 40
IIBITRT LB, IHMHOMELE R 5, H—13E 0000, /
TU—ABRET B (B X 2 A0us) DA o e |
OE LA TAT (RIZEW) T, HOKE 2,400 /'94,‘-:; i
. HOBRIE IR (B X2 01S) WiKBLT, [ 2000 / fs 2
Y25 =57y b ECETASWEAMS F—F Y ko gxx- / Lo &
WEE (DR TET ABBUNT & v ) M 913 BI) TF « 1400 RIAMVETART :
WINCRAET 2IME LA AT, THh 2. HEZ0KEBI 11332 / “j;im:,m Qs |
y—4y bofEER (R=2)E) T, THo., JE 8001/ 110
WIZW o KV E(LT 50 ZRZNOMEOMEL LI al Jos
R A — VA KRIBIZR DT, =7 bO 2001 )
BERIE T X Ty= Ty + AT+ AT TEEN B, & %0 2 a0

2RI NEL (mm)
Dt BRAEZR/PNE LT 572012 T, < 2800C 12

L. BEFE—2DANE-FTRELS XM SN 9.14 A—FYrNDMEBEICLZBRENTHLVERLL
JEamix. EAMIZ, AT, k. 100~500C. AT,
1,300~1500C & L7ze —h % =7 v FRIA2 5 DR
WEWE Y — 7y PERAOMHITREED 4 BT 20
T, T ldMkBBY KEL$5ZET1L000CH % & tie-L
L7z VbEX Y ISMHU OB EEZ DD, F—7 v
b ix. W+MO+graphit ® #i & @ B £ ¢3125mm ¥ —
Fohelile SOWHE. ¥—7 vy MO ONE
x5, E AT T, (2800C) L&A
LB TREE To & & —4 v b EMRE Ty (1,000T)

L EAMMGE Te ZF3M L7, $9.15 1.5MHU El#/aiE
eranman 1e S E B, 600kHU DRARZBR 2T /) — FEhdE
e s FERDOBAER L ) R T OT, WZTDHELD
- gggﬁ%?“ DL AFIUE R bRV, UL, HiETThou—
pivm YR RELTHE, B THL AL TR, B
i Oy AT = IHHERBLIO, X BEZIMTLE
#=47 SLARTERS SR AT MmETRELALOT, MO IRT &2, e
Snan F DM & R — 1k s L7 L 2 Ol A
M913 #—4y hEOBEAT FEI, SRS o TS RREATK 7% ) g
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S

J .Li HK—u
i : a 117 WA
A —

9.16 WKL X#HZ 1F DHIAEX

ZHIT Z EAMRT,

(3) =SREEROEEL

1982 4 3 2 1%, 750kHU & 1500kHU (1.5MHU)
O 2FF O CT A nlis i Mt X #4522 P& L7z X
HEoNMEE AT VLY 7 AT, AHEBZKITIC
R o X MO BRI VY A THREKIZMTH
5720, BUREHN X v TUIR L 7267 5 24013 3 R A
WA~ EE SR 5, %9112 15MHU & 750kHU
O FE AR % R ¥ LSMHU 22 W T, 120kV.
200mA. 22msec. 400puls (#7 30.000HU). 4.5sec A
Fr v, £V F = 2sec. BE—AYZD 16 2T
4 2T, BEMKIE 10min o4, KIERE %2 +45
& e A1 13# 3,000HU/S & s B A FIH T
&%, &8, L5MHU A TFH AT, # 1,700HU/S
(12KW) TH2DT. IO F ¥ ¥ 2 VOB
ST E %,

BHNE, BRI 125kV, & —%y MK 10 B, fE N
Imm ® CT il X #iFL LT, 1J116C-260750kHU) %
H371&. U-558-02V(800kHU) Z B L7z Wi,
MBREHIA T ATH B0 HILIE, KREED CT HHl ik
M X #AEE LT, 1L.5MHU & UKM-5TA-01V ® 2MHU

9.17 ¥FZ 1.5MHU EER[GHR X ffE
(X &It a2hR)

() ST ASTACT

ZHIE L7, 9181k Y ¥ X&)V ® 2MHUUKM-
5TA-01V O %, X919t X%V o 2MHUX
WA REDOT/ — P Bl RS W-MO OBGY—7y
MIIEADDH 5 graphit BEESINT W5,

#F 9.1 ®Z 1,500kHU (E7131) & 750kHU (E7142)

FEFER

R L E7I131 E7M42
BEHEWREE (kV) 120 120
g BT ER (mA) 600 600
% 4 & (mm) 1.5 1.5
B OEE e (rpm) 9,000 9,000
s—7s AR (%) 10 10
X®@77-mH (%) 40 40
m oW @ (G) 0.25 KLF 0.25UF
BEMER (kHU) 1,500 750
& SRk ®m (kHU/min) 340 150
BEAEC—2AN (kW) 72 72
®KFHAD (kW 1.2 0.6
* th & kK (mm) 520 520
* & B ki (mm) 220 220
® # K R (kg) 3z 32
B RX eI (kW) 2 1
w8 T (mm) ~420X 250X 310 ~30x 35% 12
@ N HER (kg) 35 18

018 HIAXZILEL%E
2MHU X 54

M9.19 Hit>rZx%J
2MHU X 88 % — 7 v hoLER

i - dive- (ke

&) ST ASAACTICES U ALRE

() TFASAACTICE S UVh LN

920 XIRCTOEREELF—24MEHRDOHE®

X IRERBORMORMELRAE
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9.1.4 2,000kHU (2MHU) #%#8X 2 [EER[5iR X
*ﬂ?% 8)9) 10) 11) 12)

(1) X#RCT DRERET—FYINEARDBE

X 9.20 IZ X # CT o5 & 7 — 7 YU )i K o2
T HMZBE. FVEHOBEA Y b ONETH
g 5 X ot £y, (@), (b) ¥y
VAT 4 ACT (BHEA 1HOYE) T (o) k<
VFAF4XCT (BRMEBIHEBD L4E) Th b,
(a) 13D o & BIARNLIEFET 1 im0 7— & Ik
BRICEAEZRBH S, T, TS IUEEZR Y KT,
(b) 1EAY A VST, X o e Il iz 4 & A
DHHEA T A FOMARITI Y, A ICH > TS
FARITHSE L. IR HiPH & et X < Hogilhik 5.
() BINVFAFAL ANY AN X BT, Kb
MHES (KT 45]) Ehoiztzo, [ USRRER
SEMICERE BB SE5 2 e, F— ¥ IUER
B2 2, 2F D, BFICL ST XY EOREH
DORBETHHEDT = H oMb, TOXHIT. M
R CRABEOWEINRONLEVFATA AN A
NOERERRICA S & BHEOHHINZ 714 2%
2450, 8% 165, 325, »HMHAITWA. AFy
O ELS S LHEBEZB L2 HICR->TE 7,

(2) RAEEEBEMZRVE 4AMHU CT BB
1B X R

WE I, HMELHED 2D, 1994 4, B b B
B AHT2MHU O % @ AMHU @ CT J Il #iz B A X #45
CSRX-7713D-H (1219.21) % B% L 7z. 2005 4E12 13,
Bt % Ek D & 5 I FE D Tl e < WiHE S 7 o Btk
B> CSRX-9266HE-H (X 9.22) % Pi%s L7z,

B b 2 78 B 1%, AMHU TH AN Mk <3 % <
K&ETH %, B, AMHUX #4E 0 I Kl AN
X 4kW TdH %o KK O KB A X B 1, 8 8
REDOEBEEME I —T 0 Y LWz EH Y
T & 7225 PR ASA %€ T | A IR 0 R Ak I

9.21 HZ 4MHU CT A X {f&E
CSRX-7713D-H
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| mEAT TU o P

9.22 ®EZ 4AMHU CT B X ff&
CSRX-9266HE-H

BEBRARD L2 EDOWRBD o7z EHIT. AN A
NVAFx RO XHCT HETIE, KERELD
Wi 29 2 ARG EOMZ P ERI N, TE
A3BHFE L 72 AMHUX #5982 18 o [l iz 5 53 o 1 ¥ 12
X BRERTH B A T A EEOFRARBEEM 2
Wizo [X921.&9.22 @ X M OS2 M1, K —
WRT Y Y ZEHR0A, RAIIAY YRV - 8% —
v (Herringbone pattern) D#EHITFTTH B, D
e — Y OMORICEII N 7 A5
AP AS, WIS X 2B EORR Tl & LT
ML, v—% 3% L LI ChliEd %, il ot
LTI TIED 2 05MAEERE ML TWDEDT,
W2 &) BAZER L v -y OlEEZ TIF o5
EEBHINEEARTHLER—VDWY ., BLO, M)
B\ ZODEED ML NEZ~NOAPEE 5 2
52 EHMRME L. SOz %E [Bifkng 7Y v

Pz | MR L T b, 92212 7RF CSRX-
9266HE-H 1. W ICHifxMZEH L 2wt A V7
NV—DF AT ThHb. KiFKTh 572D HFEI A3
5L LB ITRBEAMEZKKTE 2D TS WMEE~D
ERDHAME LTV,

X 9.23 iX. CSRX-7713D-H {2\ 2 B d 0 41 8l %
Ry. AH KD CSRX-9266HE-H 1%, Bk 5 —4"
MR H TR T2 TH 2505 T ORI,
WHRERTH 20 )7 AGE&OHREEEM ZHVTn5
DTy HI23IIRTAY VR - 85— D BllZF
LHILWETH S, 7—7 v MEIE 0140mm, FEREIE,

9.23 AMHUX#RENDT / — KDV
CSRX-7713D-H



BEHL, kg ZHWATWREMESNLDT, ¥—7'y
MWD AR SE B ORI X A O S
KREGHREGZ I LEZON D, MEREOHZT
ARV TEEBEAREEZME) DI TH L5, D%l
£ 10~30um BEDAFITHAERALEINTS
0. s RO THER IS & D ST W A7,

FEIERBIC 2 5 LAFBROAFIAEIZD KB HENICTIT

NBWREMEA D %o ATV T AEEIZEDRE LN
BHDOPIF RV, Wz FELTOEH XD/
TN HBBIREV, £720 FERTANTHLDTHIE
=71 RIZHRDOT, EBEED IR EL,

(3) FETIEHR

W 482 0 WG it SR AR )R TR i B AR 2 2o v
T, HZRFRFFzfaLTw5,

(D) i i 1l 35 = 5 B W - P3795482 (B 3 4% #F. USP:

US7215740. US7324629). P4127502
@75 V7 VIEZ I ORI © P4098193
G LM U H— HEirEBE © P5305736
@3z > X 7 PG A 7 B P5422311 (B

MR FF USP:U8582722)

— RSN ORFE AT S X RERE L8
Ko TORINIH LT, kEE M B A2
iE, 2007 AREE H AR S B (Bifl) S OF 2007 4R
BEHARN A R Y —22BMEEZHL V0D, &
B, WERSEMZTZHVXHEE LT, HRT
PO TR CT 218 (—BrmiioE 05 LU T) A
WEEL o720 W OEEREE ¥ 0 L NlfzER T 2 K
T BRI DOARY 2L FTUX I VDS, Wk
SEPE BRI Z T E. OB —EE DOV IR
WCHENDHMNTH Bo AMHU Il iz B M X K48 13 15 Y
TIIHEP BT L 70

9.1.5 CT DiRFHRY
CTEBEOXMEMHIZOVTIE, AT 4 RHES
% 10mm & 3, HHE : 300mAs, A () ¢
300mAs. Fifi¥F : 120~200mAs. P : 120~180mAs.
D - 200mAs &b, ZAF % Y3 BE X, FA
23 X525 10mm A7 4 AT, 15~25cm D IE
THbhTWwd, BHDCT I, MMEARAT AL R
. 05mm. 1.0mm TdH o> 7z728 1 A F ¥ ¥ 30000~
50,000HU @ &%, B 21X, 15cm FIB O FFIE D1
WEH L) ETE 10mm 254 2041 15 M0
AFx YBRETH o7z LH L. EEEF, 32051
HHMMEFTIE. 1HDOZF v T, KRGO RK
BOEIEADY 16cm & 22 B0 ZOIRI T, TRGSHEE ORI

BENZTFENE S 2 TREZBEONY ANV A+ ¥
¥ D 1995 4EDRIEHBI ¥ % BE 1T LT,
(1) B=EB (AThE)

120kV. 300mA.l15secs 10mm A 5 4 A, 10mm/
sec %Y 15cm

120kV X 300mA X 15sec X 1.41=761,400HU
(2) FhsER

120kV. 200mA. 40secs 2mm A 7 4 A, lmm/
sec %Y  4cm

120kV X 200mA X 40sec X 1.41=1,353,600HU

COF—=H5, 05 omEErHwE, (1)
JE 10mm A 7 4 A, #{wFE W 16cm THO R Y = —
A F v v OWFBAMIZ120kV x 300mAs X 1.41=
50760HU TH 5 DT, ANY ANV A F v X ITx L
50,760/761,440=1/15 D4 & %2 %, (2) Wi OL&
X, HEIE 4em TH B A 2mm A T4 AD72D, #H
B3, KUV 2—-2Z2F v O 10mm A F 4 2 D5M
E0R3M{MRIVETHA I 2F D, 200mAs x 3 fiF
=600mAs £z, K1) 2— 2 ZXAF v Y OUGEAN X,
120kV x 600mAs x 141=101520HU & 70, ~NU 7
VAEF % »?101,520/1,353,600=1/13 L %2 %, 2D X
AT, PERCT WKL, RY2—2ZXFx ¥ CT O
WAL, BT ro—FTRILTwS, PR 1
Wiz /1 # T OBBEER R TH 5.

B, RV2—2Z2AF XV CT Ik, BX 0BV
M 1T, Bugaid. 05 B ciibh, 7.
WRY 7 o b e & HICBE - B0 Bkt L
L. mEHE DN EHEEREAT—TVEH VG
WEWHFIEDD D, 72721 05 BB ULNO R T,
D X MmEZH 57201213, FRBOMISF —
RA Ve RBEEZ D,

9.1.6 BYROEG
HAMRIZ DOV TIE, BEAOEHRHIREI LTS
DT, FTELEF—FDOARDELBE LT,

(1) GE
924 IZ/RF, B4 : Perfomix HDw X-ray Tube
W Wi die K A7 i 68MHU TH % Y,

X924 GECTHXEEESE 6.8MHU '

X RS RBORMORMILAE
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2 T4UvTR

Super Rotarix Ceramic (SRC) 4§ @ Wi X # X 9.25
RS o B2 W B S Lz i A R L
AT =5 AWMLz 5V X BETH S,

SREH TORRE

AWML - TR
b3k

925 T4 )y TAEXIGE
Super Rotalix Ceramic (SRC) & nkr@ER '
ZOtEEIF, 1980 FAICARBTFARE L THEE N,

(8) Varian

PaiZagy i 75MHU, RBEEE 150kV, 7/ —F
B HRTHB, T/ —Fe AV —FoHic7 8-
FXERFI2KEFOT ) — FANOHEAZPILLE
PO OEEN X BOBAEZ CHEETH S Y, K
926 1Z. 7T2X—F ¥ ZRTF,

2RET

A=k

9.26 Varian 7.5MHU
MSC-7000 D7 /¥—F +

(4) Siemens

STRATON MX-P' T, Bifi#sht 50MHU, ¥ —
7y MMEIR 0120mm. W) L NEWREE A L
TWwb, BT 2B TR LA D ¥ —5 > MC
i 3¢ HMETH D, EHY A X07 x 0.7mm/0.9
X Llmm A% 1)) 1006W, %8 A F v >~ 1 0.28
B, K927 ICERONBIZ R 5. Bt 4} PR 250 %
= F IS U EREIR 2 IR S8 5o Byt D23 i
=7y PEETHY., MTHBEGHENRZDT
it AT A% 7300KHU/min - (CE33dE A 7% 513
8kW) & RKE W,
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hv—FEl

9.27 STRATON MX-P
50MHU. 7300HU/ %

I 9.2 wEBEnEY

(1) TAILLEE

MR DVGBRH L X AR DK ER TR 255, KBRS
BBk Tix. 50~100cm/sec \23ET A &id & < M
LNTWVDLDT, Iz #EHoR/ho HESE L
T, DEOPEIICIE. KBIIRARAEIIR S b
MRV CHENT 5 2 L ISR ) Fpl % Y 2
BETHE T 27-0121F, TORKRDEE % Imm &
LTESDI05D1IOBEEITHETELD DL T
e, LERBZERIZ. 10000 5D 2BUTELR D, %
B2z iz ERVER I LE LR WA 1,000 550 2
BRLEELILEZLRTWEY, 2F ), B
FHIOY X 2ms THOE BRI R 7 0Bz &
{%BHeWVH T LTHo72h, MO N KGR X #H
B, O70mm ¥ —7 v b, HHVIE. BEFEHIELZ
Z—4"y b @1I0mm DA —8—H%—27 L v 7 ATH
FEREITIE L <L 1970 454K 12 A - T 200kHU T
TR )iz A X B T 1,000mA A2 B &, 740
LAFTYVr =TI, WikE bIEEIIT 2
X hoTEL 74V AHEIE, BURMURE %
EFCHHRERMIZ 2ms 3BT, # 8~10ms 1
KTholo

2) LR

LIZHWTOY 2 g B5mm 74 va) E, £
MBI AN 2O 2mm X ) /hE v, 08~1.0mm
AR, S5 ICHMIM D 2P T2 50T
ZWiRE DS L L, DRI O#EiE 7 4 v A5 5 11
WCRIIZY 7 M ABIAIC R 572, WIS TITHRT L
VI EREORENME LTERH SR TV 0%, D
AR ZIET B PTCA 2\ ) FhETHo 72 BMH D
ITHIATHIIE, XBIEFE LTI, MoOMED 2w



B BRBED S VOB R E KE T LEN
MERE NI,

19784, HV . 2@ H HCTOXMHMEFE L L T
300kHU # B % L T W72 C O HM %2 45 L T
550kHU ¥ V) — X OB X 5 & 4 S B 78 L
7zl 4540 I H ARBUR BN TR E L 72 B
¥ — 7y bEAIE, 0125mm % R L 115/115kW
(02/12mm £ ri) ORKRMIMLER S & & bIT, B
WOAIHRE T #5% P% L. 150/1400mA D F5 T I v
Yavefe", nb. WikT 545 439 I HAKK
GBHRRBT & T3, B EE2T400kHU @ 05/1WP36AK-
100SF 2% Lo ¥ —%7 v MIEZ 94 Y F 11D
ARBEFICHE L9 ETHZLICLD, 05mm A
T 36kW. Imm £ T 86.5kW D kM FA M & % %
#5727, H¥ P 550kHU ® DRX-5524HD-S % B % L
720 KHEMN 1.2mm T 110kW. /NMEN 0.6mm T 44kW
. % 72, 12mm £ 2 T, 60kV 1200mA. 0.6mm

W (1978 4EAR) S AR B IR 32 5 B 3 85 0 B 2 Il 54
Wy AEIREDIR 3 Il ASEEIRBYAR 5 MI2S, —RE &
bITwzd, WYELDHH 5O TEH 10~11 B0
BEfTTbhTWz, Wi, BRI AT Yy ¥ —
PIAGESHA L L C X BEBE S, 1 o
. BEHEREEAR 20cm T, BIEH TR R L 5
2%, F3 70kV x 300mA X Smsec X 50 I ¥ /sec X
8sec X 141=60,000HU * & 72 %, FEHLEH 300HU/s,
WAL IBE 1 2Tkt 11 MoHE 2479 & X 9.28 12K
T X D I EAA R 400kHU @ X TR o LT A
72l OPEETH - 72, LIOFEMERIL. 20k
. X BEoOREBARED IMHU DL Lo Kice
B WIEBRBHIGE L ¥ A BRI L 7 4V A
WA % - 72,

Tl

R

g ‘}

B ‘J\ ®F amEy

B '\;\[ G ¢ FHORE Y

P “{"WWWﬁﬁﬁﬂjﬁﬂzi_
100 J

HU 15

]

—— o M ()
9.28 BEHAEDEL
(60KHU &7 & 1 ARIAHDH#R)

(3) BRARERBE(LEERBE
G B ar s &, CT g o XORRAS o I bl B4 A
DWROBEBTHAER I AL, KX, 2MHU,

3MHU T # 251 0.6/1mm & 0.3/06/1.0mm @ i K 3
A2 L9 MY TVERERIZ TV 5o LB %
O—B1E LT, 9297 [CHE 0L M X o
47V —rv ¥ A5 2 Infinics CBREIZ/RT, 4 A
B OAD & X#Esm LT sh, BRI
LC. IEf, WEOHFREEITH S EHKDLDT/NA
TL—rviw), [LiEzEEs] LI L -HH
WET, YU NS L=V AOBEN BRI
B AEEGRBLEIARAL, DDA B
B BAERR O L2 Sz,

X929 QDLMEHERAXENITL—2V AT L (FZ)

BiEd ¥ =7y M5 OB 2B 7Ly
& 2 % BT B AE R 15MHU O SR HGEH X
WA J327C ¥ ) — A= S L7z 10X, 06/1.0mm
£ 03/06/1.0mm D F) FNVE LT THD, Hiidbik
HiE. 06/12mm & 0.3/0.6/1.0mm @ b Y 7 VLT
Biki# vz d 2MHU Tdh % 2

X MBI A DOIETHEICL o TRDRYIL A
AL %, MEBEHGDOFREDOVEDIT, BRI ER
HOBVIRETHGE L. 2 XIEEAZ e TE
W E T 5. DI, AT AN THGE Lz
Oy BIHE L EEAZ AN TR VEHEZY] &5
FTHMGUIEST S L, MEFOANMWIHICHND, &
N MR LS % & A O o A D %
WWENBH LR T 25 ZOHE% DSA (Digital
Subtraction Angiography) & V9., Z @ DSA ik
WIIBWT, ROCIRET AL ELRIHETH L &
Tl B OB RIRED R 0 R E S BE T
bo ZD720, WFMHIITET LI EEAHEL V.

930128 —4 v MREEAT1,000C D & & O iz
OWPESAT (R EERNT) 2R § o AU
L B EBMAICEET 5, HTlE, BER
X, AMIZ R TR 'Y T ISl NN
Wz ORBEZ MEFET 2 720 DO 2 B A L7 2 B
ElL7e U—%13. AF YL RALEEYTF VORI
ZBWT, AT VYLV ADBIEREN, TV 7T V0 3
EREVDT, A7V L ADMHEEZ KL - KBHE

X RS RBORMORMILAE
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U—

YR L7, . XBELZIWT 2E5E S

DB FHE OME D B OM O %2 3T HH T4 % B
Lo 61T, BONZX YV BHE-DIETH—
7y MG ENEBE S5 BRI, Wz oy
B DH 5 & HRKEVE & PHEBIAN ORI H o 72
DT, PR LY KIBCEEDOKCIZ RO b D% X
MM E LTHRM L, K93S, Btk o
BN CRT X 9 1S, HEuBERIE 10 50 112
AbN7ze BONE.CTOT7T—F 777 F2aPsEE LT
DIISFM T B - 7225, DSA g O MRk 12 K

ZH

ﬁk L f: %) o
S—4yh:1000°C
O—#%:650°C
EE#D: 150°C
A
- _,_.l._:-,; fod
~HE M :350°C
[ .
B WL &L
9.30 MGIBEEEERET
100
—EEEES
IS | RO~
g SOH 5 s :ff |
1
[y )
i Zz it L
& N=
s B |
S| HERR
N GEEEE En GeRE &x
Sth BEE 2 BEE
wekimE mREs
X 9.31 [BEiB#lEREDE RN

318 - &S

4)

5)

NS, Al 3 v a—% - NEFITAH
X ¥4, P57-62, Hiifam 61(5) 5762 (1975.5)
WA, A K7 IR b A X AR 2 0E, PI61-
965, WXL v =2—34(11) (1979.11)
VARIAN:METAL CENTER SECTION X-RAY
TUBES INFORMATION FOR S-785, VARIAN
(1979)

ANEP R, BRI CT A & % F AR Z & Il s
Pt X #5218, P777-780, HZ L 7 2—37(9)
(1982.8)

FAITIGE : HAL A 57 4 a2 254E 0k A, P8I,
H% (1999.03)

2 EEORAGLRE, MRS OB HAET 2 BEDL
Bev9,

ENRHA BRI ORMILAERSE  Vol.24 2017. March

10)

11)

12)
13)
14)
15)
16)
17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

H A7 X M BRI IL 52, DSCO1854, H . (1993)
M X MAE OBGEO BN, P37, HARRKZEBU
MW ARE (1984.10)

%8, M, M &5 HCT % HE,
TM Super4 Edition, P55-57 ¥ Z L % 2 —99(5)
(2004)

Ao, B KRR, SRR R X R OB
H A BUR BB 7 2 MR 55 49 %45 8 5 (1993.8)
HF, AR, b WREBHREORELY XX S
P X784 2 P33, WEL Y 2—70(7)
(2015)

AW, PR, Al ARSI R AR
CTHXMEDOHBEM - AL, P12, HAR
MR274%3%  Vol111, Nol074 (2008.5)

HEH, BUE : W{RZREEORE L X X % FPD
& X HAF P24-28, HEL v 2—66(7) (2011)
A%, NI, Al X BREOBEEIICE 5N
VA E v v OVEREIN F P28,  H A BUS R A 2
£k (1995.8)

GE "V R 7 ¥ v 8 A& (2016.6)

M et 74V v ALY bu=m s AV xRy
(2016.6)

Varian Medical Systems Imaging Components
Y= A VANV R TR A

R, F-E: 79y Flil#XHE KT ER
4 P591-598 HE L2 —12(5) (19575)
AREEL, BEIF, b 0 550kHU K75 &8 X $i9 2E
T — ZOBFE, P737, H AR Ak
40 % (1984)
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22 AAST TV T774 7 AA=T ATV TAT
185 =y 33 EWN T, A ENTIE, SRS B S BEST AR HSL &V S) 2
40 FPD (Flat Panel Di_splav) FPD (Flat Panel Detector)
187 Profile Al 44H MEFn324E4H  BEASHL S U ERT ALL
MEFN38E3H  SEAfE R TFE LA  Aad
188 4 ] 23 AADT TV T7AT AA—Y ATV T AT
189 #2.1 I g A )y ) R
= 6 7V 7 RS AL B
190 8 A 7 L XER OB X A A XA O RS
[X2.5 A A XK A A XA
191 1 31 £ Y 77 (MO) £V 77 (Mo)
198 I 12 BEIETHEELRLARLDT BEETIEA A AR LR D DT
#3.1 kV kVp
200 #3.2 kV kVp
9201 7T 11 GRS TR o B R LA FOREEDHDS TA A &g L2
4 6 Bl g
203 4 3 kV kVp
206 I 30 7T AR A H L TV DB KT H T ARkl OKmEHE) T
17 kV kVp
207 & 21 kV kVp
208 4 16 (Ui K 1Kg (4D K 10Ke
217 1 9 1927 1937
18 kV kVp
221 & 19 kV kVp
222 1X/6.6 GE [ i B 15 X it ] 2 S oD 4G GE [ ]85 i X 3 S5 O AR X
226 [%6.21 6.21 CIRCLEX1/2U10 [/6.21 CIRCLEX1/2U10"°
997 e 1 15 kV kVp
[26.25 H 7 DOR-24+ 8114 H 37 UOR-2(X #& DOR-2% UL i) SMELX
298 4 4 (1962) (1988.12)
4 GEI) 19)Roentgen Hand Book:P95-98 j&s it HL{EfT(1956.1)
999 = 7 HOLIR HOE IR
= 12 PEA T I "EA T F B
23 kV kVp
230 & _ 33 kV kVp
233 [X7.18 A XA N RRE = RRXARE O JE T
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238 4 7 60KHU 65kHU
240 7 20 kV kVp
S o= s _ Sy ARA=D e AT T 74T (@A A =TT T
242 % 9 AATA T AL TT AT UATT 7Ty 5 7 LAY b1, =2l LIEEHA A
T : L BIEE)
#8.1 £8.1 Ly —4y MR £8.1 £ —4y MR
24 60,000HU 80.000HU
245 & 25 3 2.5(i%
32 60,000HU 80,000HU
33 60.000HU D #i#R % 9~. 60.000HU % 80.000HU » i} <9, 80.000HU%
P Bt KA ) X S i A )
5= 3 D76mm @70mm
246 4 1.8(% 2f
_ 5 360HU/s 400HU/s
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e 4 FHR (6 D55 CEk18)) e (8.5.1)
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251 = 9 [N e
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3 (3)7 T v b/ SFLVT 4 AT LA B) 75 v NI TF 4TI B
954 Vi 13 77 l\/i%/v?% 2T LA 77y MRV T 4TI X
20 (779 N T4 AT LA) (I NT 4T IH)
A 4 PaxScan4030A PaxScan4030A(Varian Medical System)
256 e 4 /XL AR /3L A B
22 BIR bk
pis 25 2001 1994
964 27 CSRX-9144MD-H CSRX-7713D-H
[X9.21 CSRX-9144MD-H CSRX-7713D-H
4 | 23 [X19.231%. CSRX-9144MD-H [%19.231%. CSRX-7713D-H
[X9.23 CSRX-9144MD-H CSRX-7713D-H
iR, Y 2— A AX v O, D= ORI LD
T, WAL, 0.5 TfThh, £7o, Y 7 b
%631 |26 ?&Er%@ ''''' @J* MM‘M%T DAL L L b ITTHIE - RO L. WERY S
265 + FTAE O Xt o e byl BRI bR X 77— r/w&FHb\m\J:Lw%I I
5, 1272 LO.SF LA D i T, FTEOXMRIEE #1525
N
36 Performix HDw X-ray Tub Perfomix HDw X-ray Tube
266 4 30 BB e
15 12) BEH 12) JHEH
268 & 41 H 37.(2010) H37.(2007)
] 14 kV kVp
269 A 18 100kV,110mA 100kVp,100mA
271 e 19 B3 (19734F) B 7 (19724E)
979 I 33 X B 2L i (Senographe) X H34E & (Senographe)
4 8 kV kVp
976 = 10 27 YR 2A8 5 LT YRR 2E3 S
7 25 100kVp 100KV
[x]10.34B [%/10.34B [X110.34B PN S AL X1
8 70kV3mA 70kVp,3mA
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& 11 200KV5mA 200KVp,5mA
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279 7 9 P T30 XAET-627 A T30 XHRET-670
239 st 5 V\U~XYK iEE\‘J%é?%'f%i/U~x°4t
= 21 AT ) HAT F
283 [X110.57 JSHpRAR A DU i
284 [X]10.60 B-5048B_(HT:%) M-5048B (H:Z)
e 12 60kV10mA 60kVp,10mA
286 14 B EHHS-023 B EHHS-0123
- 4 30X105mm ?30x105mm
10 kV kVp
987 e 4,18,29 |kV kVp
4 6 kVp kV
290 4 3 5 A i R SRR 5 R A R R
205 . 25 FPD(Flat Panel Display) FPD(Flat Panel Detector)
36 4MkHU 4MHU
298 X AEE OB OZSEQD) ey - RS 10, #AHERT.0-10 Beqr : BEHHS-01, BEAHEHTO0-30
HE AT 4 v | T¥ 1977 1-670 T3 1980 I-670
R LY N OFARE AN ~BE (1945 AR LY N OES AN A~BE (1945)
XD ;%i IS_IDO-IO — ‘Jl/”;if 1951 SDO-10_jili# 10kW.
s e 22 7136 AR—X 7L Fill B
S s Sl B v TATISE! Il
(A rfEpT  TREH o FIZiEm) T3 H7021
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S RERT [SEYRCT 1977 DX-140.27-10 SAECT 1979 DX-140.27-10




NP T I 7567 ) i kHU 65 (52 7)) _
300 &W:ﬁf:% __[1980 500HU(@125mm) % —4" > b 1979 500kHU(@125mm) ¥ — /4 >~ bk
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EEEREST 1972 0.1/0.8P38 1972 0.1/1.5P38
— A A7 ¢ v [AMHU 1994 CSRX-6645D AMHU 1994 CSRX7713D H
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1932 Simennse Pantex 1932 Simense Pantex
1927 Muller Metarix X FE B %€ 1925 Muller Metarix| X8R BH%E
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AU e R 2— A AF vy M
4000H U (A8 il i 52 1 F
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1966 ~ > &7 7 7 1 JHBeZ XARE BH%
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