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Photo sensing device equipped X-ray radiograph
film image densitometer

Kenichi OTsuka™

A new photo sensor employing X-ray radiogramme image densitometer was designed
and manufactured for numerical representation of rhythmically repeated sedimentary
structures recorded on the X-ray radiograph film.

This densitometer is constituted with, 1) Stabilized light source unit, 2) Light sensing
detector unit using Pin-photo-diode as a sensor, 3) Amplifier unit, 4) X-ray radiograph
film scanning driver unit and, 5) Recording unit. This equipment measures the strength
of the light penetrating through a X-ray radiogramme image, which records the
sedimentary structures according to X-ray penetration power difference of a sample

103

sediments.

The measurement results indicate sufficient ability and good reproducibility with

low noise and stable property of this densitometer by its pen-drawn line chart records

of sedimentary structures.

Key words: X-ray radiograph, photo sensor, physical measurement, sedimentary

structure.

HWREEH TR L LB I N S HEEETDH
LT EEEE I, B8 (VXIv 7)) ek
VIRLEZBEELTILOREL AN, HaihER
ORI ESH 2TH L TWD, ZD X5 ITEER
BRELHC, HEBROM RS 2508 L I HER
HiEE, MOrOFEIC L EELLEN BT
DEIX, HETP, RELHEOMHEICH BEA
FESLDERY S D,

DTN ORRBRENTIE L FRRT 5 DF— B
LT, #HEMRHEHIH T D XROFBE L3RI
5T LIk, HWIERELYENRFRIE~EHRT
H—DoDHiEEER LEBEREL .

SEOFERXNETIZEEINTWEXKET 4
IV M SN HERERBE BRI OFH R 21T 72 5 T2,
stk L o TnD . DD, JIEME L HE
BYOME L DEENRBEFRRSV =T V7T 4 —iZ>
WTIRFEIZRFTREMERDH D, —2DRA L L
TZZIZHE LW, £RRUEIC YTz o TIXE OEE

19924E 3 A24H &

* BE KSRGS HE Institute of Geosciences, Faculty of Education, Shizuoka University, Shizuoka, 422, Japan.



104 R &

L BEHAL 252 e DI TR MR F » b Z2F]
RLUTEH, BoIEETE FHIBRBGE .

2. XBROFBBEIZ & HEBMBEDBETE XRS
CHITI &

X7V 477 74 (Xray radiography ) i,
I INVYEDOBEEZEIZ LD XBROFBBEDE
Z, 7405 EOBNERFEEL L CRETDIH
ETHL. AR, AIERMENRIC K DB Tida s
DIZKWHEEER, B-oZ D ERTENFIRET, HR
W) DREE DRRITIC S BEICEER R ik L L TiEbh
W3,

XBOFBE L L 0 EEAEICEVWERTRIEL
L5 ET2HE FIREXBMCTAX v U #EBRO%
EEENE~DISAZELRL O TIIN DS, &
LOKIEBTHY VI NVWHE %8 LT XBROME %,
— BRI BT L DRI ICER L Th BN U —
THRIET 2 HFRBE ., BT ANV LOBRB LN
LR BRE—ERTVWD Z E2BRNE, XKRE
BB EEMIC RO EEE S TE L VDS

X-ray
Radio-
gramme
Scanning
Unit

Light

Light
igh Signal

Source > ot >

Detector

¢ Unit

X-ray
Radiograph
Film

Unit

%

DEEZLS. BREOEILL, TNETT VA
EHERATH T4 ST 7 ERRICEDRLTEY,
TANKA A=V L L TREINTCERHOER b
ATND,
ZDEOREIG, SEMET HFHIEEIXT 1
WA A= & UTREk SN XROFBIRE & 48
BINCEHAIT 2 b D E LTEREINEZ. ZOREIZL
D HEFEREE O E BRI S FTRBIC 2 U, HEREW
2 X DHT 72T, MRICBBWIZERTS b DL
HEEns,

3. XBITANWLEDA A—URBEEDOHE

SHEEBIIXBE T AN L EDAL A=V DEE, A
HEBEEK L TWARAFOBE L LTI
TWAHHEEEE 2, JDFBEIC L > TRIEL, &L
HBTHLOTHB.

FEEAEOBBIIK1ICET LES5IcEL LT, A,
JERES, B, BHES, C, HEL, D, X&E7 1L
LEEEHKR Y, E, mEWPOLEK-oTWD, LAITFIC
ZFNEFNOBEL R,

Amplifier
Unit

Recording
Unit

M1 XBIOFTTFT T Ah Ty b A—FZ—OWHEK
Fig. 1. The whole construction of the X-ray radiograph film densitometer.



XBIVFTTT « TANDA A=Y+ Ty b A—F—DHHE 105

A. KR

FIFEILT 4 ¥ X NVEEACER (A he =27 2 DMR
20-2,0~20V, 2ARE) s LIZEFHHETE
KTOE L TAT o HEEBKRT . 2V,0.55A) XV #E
RSN TWD, EFA~ONOHEL 2B, < Tz DR
DENEMTIBEPETEZEY RS IICIEFHL, B
ELEBRP OB SN DIERERZWEL, BEZH
HIDZ LTIV EYR—EDOREDOREZED S
REBEALZ, 7777 A MBI, A v
FE ANTZERPORINTEELEEDORR L 72
LRERPELNTND,

B. RHEp

BREBIATNEEZKDLIRKY &, o —, RUE
V=X TAXRE T vy I b B. K2ITK
JRER & MR O E 2 R T,

BORAKERBEEEZFRITLZ L2 HE L
TnBEb, Ay MROBLOE LT, HEEO
FARTFTRETNIEMET - TEY, £0F
DHETEROBEDS v #—THY, M AU »
FEANTZDLDOTHD., ZORY v FORIZE>T
BEDCHEZa L ha—LT2HERTEE. XKT
VAT T 7L L TRESNHEREERET 55
ELLTEAEREEZLNRD,0.05 mm BELLTFO
Z2Yy hETBZELELHBHNESTHD.

X7 ey 7 3HiROBEAEES AHAT T 0y
JERIEELZLDT, ZO—HIZE L —E&
D ZEE L.

JAREEB/NE LEROBWEIELR TS, &
HIES &ER DAL BOREICIE, KRN E# ot
PRV OFLE—HTDHLOCEE L. £
YA 8 5 LS OB R 5 B, Bt —
DEFHZ B E T 5 OB TIRY BAEEL L.

oY —idERE, sEECEN, EEVAA
#HEETH, YUar - Pin - 7x b FAA4—

K, HPI —3 F #EA L7z, %X 3 ITRT2,
AT (RE I L TORBERIT R 5 R EAE E R -
TW5, B — LR L IEIHR /A XDA
HBRNWESICEELTY—IV UL ¥ — TR LTz,

C. RS

HEEERIE FET AJIOFT a7 - AT U7 %2

LizbDT, BRE L TiEEM (006P) 2HL
TWa, [BE (M4) IREBicplL ey« 74

Optical Iris

AN

Light Source

Supporting Block

<— Photo Sensor

— Sensor Cover

Vx /A.%%

Lead Wire
X-ray Film

K2 Pin7x hFAA— FEERLZBEHE, B
JEIRFR DR
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Fig. 4. The circuit construction of the amplifier unit.

ko BAA— RTHEELKESR Ish %, FloA
R TS TER/ EEEBERIELHFATHS.
BMEEBEEAR VKO ez, KIERBEEM X
LD, b9 —FDOAR T TEINVTVTEL
THWTRIBEEDOEEEMDLELZ T > T
5. 7%y VEERARY) 2a— ALV EEFHET
LENFRET, MEHRAKRNL a—# — TOLEKE
FHAERET S ETEREKICRHETED L oI LZ, E
TEHATD VLR CTRIEEZFIRE L T 52 0I
BIRBEENAYVEZ D LITL - T, IEWEHET
DRIENTIRTH 5.

Th b OEEEB T oY — i, BER
F BkHEBEFEER L THESA TS 0%
U CER EICHSLTTC, fHEOEE 25 - 7.
Z DR OER & BBOTERDOT > 7 r— AT
AN, AL v FREELICRAT TERH A X025
DY —) R EZ TP -T2 (K5).

D. SoHY357 - 74 IVLEBEHE

EEBOREIZ YT ~TIX, FVATF7 - T 40
LDOEREIRIZ 1 &, HIELEEFOREHICLA,
Fd2HEORVLa—F—-2HETS.

HEEMA S LTOIXMI VAT Z7EE 7 40
L DERENEE BT DR L a—F —DOEEE DB
B EZOEEMERA LIz, RvLa—F—Dig#k
BT DOREA C— N TR oo &
NTLDDT, ZOFFRICXRI AT T TDT 4
NhEEEL, —EAL—FTHRTIRLIFRTH
5.

E. E&HE

T E LCHRROILADT /- N a—
H—(F aF NV VP6541 A, 7L A4 —1 mV ~
100 VAIE) 2 A Lz, ZORBRXB T 4V LADE
BEELEEFAOTF v— MEEEZZNEIMSLITR



XBIOATTT - TANI A= « FUy b A—F—DBUYE 107

K5 HEE a) sEE b)) NE

Fig. 5 The amplifier unit a) The outside view b) The inner construction.
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Fig. 6 The whole outlook of this X-ray radiogramme densitometer a) showing light
signal detector unit b) X-ray radiogramme installation state.
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Fig. 7. The measurement example chart by this densitometer and its X-ray radiogramme of
a boring core sample of The Lake Hamanako (Otsuka & Kimiya, 1987).
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