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Roulettes Tomography (2nd Report)
Experimental Study (1st Report): Tomography of the Fine Particles.
Part 1: The Representabilities of the Single-layered Fine Particles.

By

Akira Iwai
(Kawauchi-higashi Branch, Tohoku University)
From the Department of Radiology, Fukushima Medical College, Fukushima, Japan.
(Director: Prof. A. Matsukawa)

In this paper, the representabilities of the single-layered f{ine particles are examined
by our roulettes tomograph. The models are made of rice grains scattered on glass plates
(Fig. 1.), and the results are as follows :

(1) In the circular trajectory of the tube-shift, only the images of rice grains of the
plane to be sectioned are photographed sharply, but in the 3- or 4-looped superior epitro-
choidal one, the blurred shadows of the rice grains 2.6 mm. apart from the plane to be
sectioned are recognized one by ome.

(2) The larger ¢ max, which is crossing maximum angle between the central X-ray
and the vertical line, is, the better the blurring ability for the shadows of the objects
apart from the plane to be sectioned becomes. Among the methods of control of X-ray
exposure, about the blurring ability the right and left side system, the full range system,
and the outside system are better than others.

(3) Among the various tube-shifts and their controls of X-ray exposure, *‘the thick-
ness of section” tomographed by the circular method is the smallest, and the one by the
inside system of the 3- or 4-looped superior epitrochoidal method is photographed the
most thickly.
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Fig. 1. Placement Order of Fine Particles
(Rice Graing) in Elevation.

SSHPOP b —
SDOSOID- ;.

i L7282 TRIEM o Q0 BERE X ZhZ2h
2.6mm& 2o T\B. B AR O B 6 X
6 cm?Z DYPLEH DD L Z 52 150 (H.oHapidi s
BEL7hR) KUk, 75 (HooKfiay 2.0mmigEh
T BIREE) o SHFH OB 2 o 7.

3. ERUBES S SN dmax
=30° w24 , [ fmax=30°&Ur18° D -,
3 ffmax =307 , 23.5/%1F20.5° , 4 }xfmax
=30°, 26.75° MU22ZFMIECTI, —3%
BRAT I MY, A, I SR 43K
IRV HS TP K U AU D PF- 4T 2 7.

Fig. 2. Interpreting Standard of Section
Image of Fine Particles.
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A & B: Each section image of rice grain
can be counted.

C & D: Section images of rice grains are
recognized as spots, but they are unable to
be counted one by one.

E: Image of rice grain can’t be counted.

AARE St atE  w21s 104

PR iR 5 — RN b 55 F R o0 ki o0 H E %
BAZ. oFWHE LN HizD 0max KUy
FH ol &1k 2 KRN X OWE ST %,
I —8 2 KRB0 BHEE X /08, EimstoXk
RoOBEDIREL bBHE, ThPh B L. %
BABE DI RA & 7 R ERO Fhz e 3
Pz, Bl FiezhArh 2 mEo T3
W E 7.

REAER

ThEhOAR DK 2 BE2 3 218 L <
fHE_|- Fig. 2 i1 { e o Rtz g e, 'a‘f;
Db, A, Bikffz ok RE5ERE, C, Dk
FRERIZBOEZ RED—o—D P EHICEZ b
vk L, BERALCEDO=BEFT AV,

A iR

1) 0 xax 2:30° O (Figd) ki 150fEH
oS, EEme —357 250 B BEY
HDHEML F, 3R AU 4 BT hicih e T
e e E n g, Wk » 2. o 725 2 8
ORI R & TR o B 2 B 1 )
W Bl LGEEROBERT. ZThitK
L, MERTRT oo gz inie. 3
RO 4 ki R i Tl s ) —
P AEIENE U 7o Bk PR & LTSS W 2 305
s @i S 5. 2umigEh 72 CGF E )M
R I FFI R > TSR B SEE T
WD B0, MNFITREETE OGSO L.

FBETSIER A OB, T hOHRITAGT
b, BoEoXkERIEcRE» LD, BE
O AR FEFT HE  TRREEAE I 2R
RELTED LN ZNIEMAR I REETH D
FIARIz R 2otk @D, —5 kR
U 4 BT b AR O BRER R 2 AR & 7 B 257
BYIEMcFoBesetT s L Lalsks, B2
ModhiBto zhax, AN TR A B H 28
DHWEFETZRRE LTHADONDH, 74
VA EHRAIREE 249 1.3DL R 3 LFRA £ R
SRt e 25, TR, 3R,

AR RRL D Sth T B B T & A
. ZOREREPED B EFE 1HOMLTHS.



FRFI3T4E 1 A25H

983

Fig. 3. 6max: 20°, ¢: Full Range System.

Circular

3-looped Superior Epitrochoidal

Elliptic

4-looped Superior Epitrochoidal

Note: In the upper and lower row of each tomogram, the number of rice grains as the photo-
graphed model is different. In the upper row 150 rice grains are arranged in each square
(6>(6cm?), and in the lower one 75 rice grains are arranged in the same square. The arra-
ngement of rice grains in Figs. 4, 5, 6, and 7 is the same as the one of Fig. 3.

Tab. 1. #max: 30°, ¢: Full Range System

Object 150 rice grains arranged in 75 rice grains arranged in
i 6 X 6 cm. square G ® G cm. square b
Distance apart from the plane ! .
Bl e s 0 26 | 52 | 78| o | 26| 52| 7.8
Elliptic O} A 4 b4 (e A ¥ b4
Tube-shift Type| Circular ® X X X ® x X x
3-looped ® A X X ® ® % X
4-looped ® A X X ® ® X x

Notes: (o) Each section image of rice grain can be counted.
A Section images of rice grains are recognized as spots, but they are unable to

be counted one by one.

% Image of rice grain can’t be counted.

The marks in the following tables indicate the same significance as the Tab. 1.
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Fig. 4. 0mex is less than 30° ¢: Full Range System.

Circular (fmax:18%)

3-looped Superior Epitrochoidal (fmax: 20.5°)

Elliptic (fmax: 24°)

4-looped Superior Epitrochoidal (9max: 22°)

Tab. 2. max is less than 30°, ¢: Full Range System

Object 150 rice grains arranged in 75 rice grains arranged in
i 6 ® 6 cm. square f ® G cm. square
e e f(rlng)fhe plane 0 ‘ 2.6 ‘ 52 | 7.8 0 ‘ 2.6 ‘ 5.2 [ 7.8

fmax J

Elliptic = 24° ® A b4 b4 (O] ® A 4

Circular 18° (O] A X ;4 (O] (® X 4

Tube-shift Typel 3100peq 23.5° | @ A x x ® ® X %

20.5° ® A X 3 (® ® N x

4-looped  26.75°| (& A o I O O] x >4

| 22° ® A X | X O] O] A >3
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Fig. 5. Omax: 30° ¢: Right-and Leftside System.

Circular

‘ill‘“'ll‘llllill

3-looped Superior Epitrocheidal

~ f

Elliptic

|

4-looped Superior Epitrochcilal

Tab. 3. #max: 30°, ¢: Right-and Leftside System

Object 150 rice grains arranged in 75 rice grains arranged in
i fi % G cm. square f X 6 cm. square
Distance apart from the plane ! ‘ ] ‘ ‘ .
o be ssctioned (mm.) 0 26 | 52 | 7.8 0 26 | 52 | 7.8

Elliptic 0} A X X ® ® X x
Tubc-shift Type Circular ® X X X (® e % %
3-looped O} A 4 X O] A Y *
4-looped (O] A B Y (O] A b4 *
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BERIR D RBORENI N TH B, W=k
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=22° DWIEEIZ N TE 2 DRLR AR 23 i
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DERFEDB LT 4HONLTHS.
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Tab. 4. #max is less than 30°, ¢: Right-and Leftside System

Object 150 rice grains arranged in 75 ricie grains arranged in
6 X 6 cm, square 6 X f cm, square
to bo sctioned Gam " | O | 26 [ sz [ 78| o [ 26| s2[ w8

fmax | ‘
Elliptic  2,° ® ® X X ® ® | a | x
_ Circular 1£° ® A X x ® ® x | x
Tube-shift Type 3-looped  23.5° ® A ¥ % ® O] X ‘ bs
20.5° | ® ® x | x ® ® A | X
4-looped  26.75° (@ A x X ® ® x X
22° ® | x x X ® ® A | x

Fig. 6. Omax: 30°, ¢: Inside System.

3-loopad Superior Epitrochoidal

ZEECR - ToHRS, BERLIEREL Y
5. 2omifEh PR BRI S SR B & L T@ED
bhs.
HARETSTEECA D BRI —, G 0BT
THhHERCHET SR8 TES. B2Fox
NZBCRIREE E LTED bh 3 R IEMIC B
T3 MR ETH S, BHUBOKRET 2
HHRE X D 7. 8mFEEL 7 RERRiR E LT
EEED LR, ZORRZEDSZ LE5HED
MTHhs.

2) Omax 2330° DUF 084« Ak 150fEACS]
DAL —, ZRROARNR N D 5 h 3

4-looped Superior Epitrochoidal

B, BEEodETE, BHAIICHR LT,
WBEROFGE LTHDBND. FIUE AR
O EEIED TR BRI 1 5.
HeBiTsMEELTI oS aE, B—, BT
Db, BEREOKRREO R D FoORRERED
BRI RY 2 REEIT & 2 B RIEMCBLE T B Z e R
m%é.%ﬂﬁm*ﬁ%@@%uﬁﬁﬁwgha

. HRz 435 Omax= 26.75° OWEHEIZ R
b1%®ﬁ@u EIZEAHELTWS. 2o
MREEDD L6 ERDONLTHS.

D SHungst

D fmax 2130° %4 (Fig.7) : ek 150

Tab. 5. #max: 309 ¢: Inside System

Obiect 150 rice grains arranged 1n 75 rice grains arranged in !
" 6 % 6 cm. square 6 > 6 cm. square [
Distance apart from the plane - ‘ ; 1 |
to be sectioned (mm.) 0 2.6 . ‘ 1.8 0 2.6 5.2 7.8 |
3-looped ® ® x | x ® | ® A x
Tube-seift Type
4-looped ® (® X X (® (» s bt
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Tab. 6. fmax is less than 30°, ¢: Inside System

Object 150 rice grains arranged in 75 1E-ice: grains arranged in
6 X 6 cm. square 6 % 6 cm. square
_gsgg“::cg;ﬁga e, She plane 0 26 | 52| 78 | 0 26 | 52 | 18
fmax |
. 3-looped  20.5° | @ ® A X ® ® ® X
‘Tube-shift Type 920. 5° ® ® A % ® ® @ X
4.looped  26.75°| (@ ® A X ® ® ® X
22° ® ® A X ® O] ® X

Fig. 7. 0max: 30°, ¢: Outside System.

T A

3-looped Superior Epitrocheidal 4-looped Superior Epitrochoidal

Tab. 7. fmax: 30°, ¢: Outside System

[~ Object 150 rice grains arranged in 75 rice grains arranged in
] f ® fi cm. square 6 % 6 cm. square
Distance apart from the planc 1 1
to be sectioned (mm.) ] g ’ &4 | 2 7.8 . 2.6 o 75
3-looped (® b4 X X ® A X X
Tube-shift Type
4-looped O] X ® O] A >4 x
Tab. 8. #max is less than 30°, ¢: Outside System
Object 150 rice grains arranged in 75 rice grains arranged in
] f X 6 cm. square G x 6 cm. square
Distance apart from the plane ‘
to be sectinaed Coamny, 0 ‘ 2.6 | 5.2 [ 7.8 0 26 | 52 | 78
fmax
3-looped 23.5° O] * X Y ® A X X
Tube-shift Type 20.5° ® A % X ® A X X
4-looped 26, 75° (® x X * ® A b4 X
22° (® A x b ® A b4 b4
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B2 RCHEERICRE N, BEBOXERD &b 5. 2omfE7 7= Ak BED EOI LT IED S AL
WD TR BRI 3. B, ZOMBREITFTDBE, B1EOM TH
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