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Roulettes Tomography (3 rd Report)

Experimental Study (2nd Report): Tomography of the Fine Particles.
Part 2: The Representabilities of the multiple-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, it was observed that great quantities of the blurred shadows of the fine
particles beyond the plane to be sectioned which were derived from the difference of the
various tube-film-shift types of roulettes tomography, influenced upon the section image,
respecting the separating powers of the fine particles. The model used is almost the
same as the case in the previous report (Fig. 1.).

The results are as follows :

(1) When the model in which the fine particles are scattered three-dimentionally is
‘tomographed by the varioustube-shifts of roulettes tomography, the section image has high
superiority in the case of the tomographic method that could photograph thinner layer
of section.

(2) With respect to the separating powers of fine particles by roulettes tomography
with #max: 30°, the circular movement tomgraphy is the most excellent. 3- and 4-looped
superior epifrochoidal movements with full range system, right and left side system,
outside system and the elliptic movement become worse in order.
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Fig. 1. Placement Order of Fine Particles
in Elevation.
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There are two kinds of models A, B and
C which are scattered witd 75 or 150 rice
grains in the same square (3x6 cm®.).
The rice grains are arranged as in Fig. 1.
The plane to be sectioned is through the
center of the lower layer of the model A,

3. WMERUBIEREL: B1BEALFE U
EOBEDEERT 1 N 2 OBBI AR (fmax
=30°, 24°), [ (Imax=30°, 18°) 3 (#max
=30" , 23.5° J1F20.5°)KUr 44k fmax=30°,
26.75° Br22° ) omuARTITO7. MLk
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Fig. 2. Interpreting Standard of Section

Images of Fine Particles.
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A;  Each section image of rice grains can
be counted.

B; Section images of rice grains are reco-
gnized as spots, but they are unable
to be counted one by one.

C; Image of rice grain can’t be counted.
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1) Omax 2130° D4 (Fig. 3)
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Fig. 3. fmax:30°, ¢: Full Range System.

Circular

3-looped Superior Epitrochoidal

Elliptic

I |

4.]ooped Superior Epitrochoidal

Note: Among six frames seen in each of Figs. 3~7, the left 3 frames are the tomograms
of the model arranged with 150 rice grains, and the right 3 ones are those of the model
arranged with 75 rice grains. The order of each of 3 frames corresponds to the one of

AB & C in Fig. 1,

REHE : BN H Y, XEBIC OWREETIE
—BEEE LD, TOMBEEDBLEL
DML THS.

2) Omax 2330° LLTFo#H4E (Fig.4)
el 150fEBTE DB+ KM, PIHR Tl
A, Bok@aio Bk e 4 h iR C T FH
ORI X WEER R EHETHB. 3O Imax
=23.5° T} 4 fgfmax= 26.75° TI3BIWA,B ©
b i A3 s PR, R © T MBS T B
b B RREOBREIEA L VE] LABREHT
ENRER L LT@E» bh B, —J5 3k fmax=
20.5°, 4¥#0max=22° OWFIEHIEIEA, BX
VOWThYEEATETHS.

FRTSE A O BA K5, [, 3 fmax=
20.5° e if 4 ¥ Omax=22°12jA1) % HELA B,Co
17 B M 3 YRR < 71 B ARNEETE D REIREE R VR &
kR P Ex R T S 2 Ltk v, =D
LT 3¥& fmax=23.5° kUf 4 # Omax= 26.75°
R BHETELA . BOWRE B A0 TE REEE S
SUELERER R A B LR RS, Zof
BEEHBLE2HROMITHS.

B IR

1) @max #330° O (Fig. 5)

FekE 150MEEA DBHA : A ROBEA, B
DOEBBEERE 2 DV HEARTHETS VEEC
Tl — R E R L T B R B R 2

Fig. 4. Omax is less than 30°, ¢: Full Range System.

Circular (9max: 18°)

: I

3- looped Superior Epitrochoidal (#max: 20.5%)

Elliptic (ﬁmax 24°)

4-looped Superior Epitrochoidal (f#max: 22°)
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Tab. 1. #max: 30° ¢: Full Range System.

993

Tab. 2. émax is less than 30° ¢: Full Range

150 rice gra-| 75 rice grains
. ins arranged arranged in

Object in3 x6em.| 3% 6cem.

square square

Model aAlBlc|a|B|c
?? Elliptic A A Al A A X
8§ | Circular @ e e|le|le|®
% 3.1looped A A (0 A A A
= 4-looped A A 0 A A A
Notes: (¢) 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.

T H 3

—7, MERCIZENA, BEUCWTRHE
HEAETHS. BRI 4 LR TIIEIWA, B
DifES TIRRERE o I L TE» b
DIRAETH B8, B C TR R & bk
b bR 2 AT B B 2B 2 2 HE R BE
Th5.

ARLTSIE BT OB F5MER T A ol
R o QR B o - DR 2 KT B
DB LU C o @i Fokihek 2 K
B ERRAETH B, 2K LHAFRTIE
A, BEUFCWTHOWEEIZ R T bRk

Fig. 5. fmax: 30°, ¢

Circular

3-looped Superior Epitrochoidal

System
~[150 rice gra-| 75 rice grains
ol ins arranged| arranged in
Object in3xfem. | 3 x6em.
[ R I | Squa!'e square
Model A‘B‘C‘A‘B C
fmax |
Ej Elliptic 24° | x | % | & | x | x | %
w  [Circular 18° X | X | 4 X | x| x
E 3-looped23.5° | A A | @ | A | A | X
- 20.5° | X | x | X | X | X | X
‘é; 4-looped 26.75°) A | & | & | A | A | X
2e° X [ x| x| x| x| X
Bl r BT 52 Eaatskes . 3BEC 4 BHR

R T TR OB o i b Bk g o
AL L. ZoMEREIED B B 3E0ML
ThH5.

2) Omaxize” LTFodis

KBL 150ME A 0 S« IEM R UHERR R G
ZHA, BRUC oM@ EREE DMz
WESREAE D, Bk 0 12 KEED
heEEsBEbh TR HskZ . Zh b »
A, FIERTHIC Ol EEs BRI R, 31k
Omax =23.5" |, 4¥0max= 26.75° DML A
B ol fE s Bek R o Sie T » 2 23, UL
CorhnuEetskz, 34k dmax=20.5° Kif
4% Omax=22" DkiEHBIL T HDOBEL -
THRREEE 2 515 2 ki,

: Right-and Leftside System.

Elliptic

4-looped Superior Epitrochoidal
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Tab. 3. max:30°, ¢: Right-and Leftside System.

| 150 rice gra-| 75 rice grains|

: ins arranged| arranged in

Object in 3x6em.| 3% 6cm.

square square

Medel A|B|C|A[B|C
:3? Elliptic X | X | & & X | X%
8 g | Circular @ ® ® ® e ®
8 | 3-looped A A O A A A
< | 4-looped AlAl© A Al

KBTS A DA - #5MIL N THINA, B
U CwTFh ol @ b Bkl o BErRgETS
%, PR OB A o et T it I o e RiRE
DRREERE B AE LS i = it U (BB X
U COWE & TIIERTETS 5. 20 max
=23.5°, 4fkfmax= 26.75°DHEAIA, B Ti ik
YRz ORIREE I 20 3585 LB 3 TR T & 2 234t
WCo MW@ T m [ odhid BT 2 2 L2
Hedrw, —F 3 Omax=20.5°, 4 & fmax=22°
TEBEA, BEUCWTICHRW T RiER
THETIHIFTRETHS. oL ITED 2
LEAFEOML THB.

C  PAfmisy

1) fOmax 2330° ©¥4 (Fig. 6)

ACKE 150MEHTE DS+ 3IBEU 4 ok
A, BOWESRREEREE L3
RICED S 3. B C TR ERERT 7R e
e —E e L e LTS S hix 0%
SENRRAED R S .

3-looped Sup:rior Epitrochoidal

AAEF e et w2le @108
Tab. 4. fmax is less tean 30°, ¢ Right-and
Leftside System.
150 rice gra-| 75 rice grai-
: ins arranged ns arranged
Object in 3xX6cm.)in 3 X §cm.
square square
Model A ‘ B ‘ clalBlc
- fmax
% Elliptic 24° X | X | X! X|X|x
‘I':&- 18° K| X | A & X | X
% 3looped 23.5° | A | A ® | A | & X
:] 20,5° | X | x| x| x| x| %
B |4looped 26.75°| A | A | D | A | A | x
2z° X | X | x| X | x| x

KBETSEECHDO B : W h OBz AT
RS i L CRD bR S, ZOEFITD
BLESRDOMLTHE.

2) fmax 2130° DIFois

AL 150fHA D8 b LTSI D84 b 3
BEU 4 5 RO W R A TR 23
PR 7 B REETE D PRI & 0 s L Tl &

Tab. 5. 0max: ¢: Inside System.

| 150 rice gra-| 75 rice grai-

; ins arrangsd ns arranged

Object in 3x6cm.in 3% 6em.

square square

Model AlBlc|alB]|c

Tube- | 3-looped X | X | M| X | x J X
shift

Type | 4-looped X | x| 4] X | x l[ X

- fmax: 30° ¢: Outside System.

II ¥ t

4-looped Superior Epitrochoidal

Fig. 7. #max: 30° ¢: Inside System.

3-looped Superior Epitrochoidal

4-looped Superior Epitrochoidal

48 —




RPN T

BFsT41 A25A

Tab. 6. fmax is less than 309, ¢: Inside System.

150 rice gra-| 75 rice grai-
- ins arranged | ns arranged
Object in 3x6cm. |in 3 x Gcm.
square square
Model AlBc A B‘ C
? fmax
f B:looped 2362 | it e el g
E.," b0 i sl bl a5l e ] s L
 [4-looped 26.75°f X | X | X | X | X [ X
g | 209 Ll et el B5c | Bl sk 4%

995

Bz r DEE S HETH S,

KBTS OEA + 38, 4¥uFhICR
THEIEA, BEUCokEs: & b EmE Lo Rk
HEERCHE T2 LxEEETHB. 3k
Omax=20.5°" KU 4 ¥ Omax=22° DL C O
@R Em I o B e R I #EE L TR
O bhEzICEERIHERE . ZoBREED S
LIEBEDUMIL THB.

Tab. 8. #max is less than 30°, ¢: Outside System.

DEFIIATEETH S, “OMRLIED2H 635
DML THs.

D SMulmgs

1) @max 2330° OHA (Fig. 7)

ROk 150MEET OGe ¢ 3IBRU 43T
NIRRT HHE A, Bl E#iE dmax=30°D
SBATIAN M ES & R EITE DX BCR
BEoERZO RN BRRE R & 3
B3, L LG tr—FoRRERER R
BT 33 0E2 O EIARETHS.

RRETSTEAE 0B 348, 4HBHRNOHEIA
DWE R iRk 2 H2 i EE T 2 2 LB
sz 3, BRIB, C 71 fmax=30°, £2EHOTHh
& M UM i B 2 NEIRE 2 i Bk T
5B, LOFERZEDBLETEOML THS.

Tab. 7. fmax: 30° ¢: Outside System.

150 rice grai- 75 rice grai-
ns arranged | ns arranged

Object in 3% 6cm.in 3 X 6em.
square square
Model AlBlc|a|B]|c

Tube-| 3-looped A | A ‘ ®| @A | a
shift
Type | 4-looped A A ‘ ® | @ A E A

2) Omax 2330° LITOHE

Jeke 150 #fE e ¢ 3 Imax=23.5" ,
4¥0max= 26.75° OHIA, BTlxhRERE
DREIREETH 228, BEC IRV GIERE
Bo—ifdiy 20ib 380 x k3., —
7, 3¥Omax=20.5° , 4% Omax=22° DN
A, Boiif@siEz nHERLE, HECOWE

150 rice gra-[ 75 rice grai-
o ins arranged| ns arranged
Object in 3x6cm.in 3 X 5 em.
| square square
Model AdelEBet G | AR 2B b
E“ fmax
 PBlooped2s.5° | A |4 |©®|a|a4la
g‘ 20.5% |50 [ [l | s L] 3
. 4-looped 26.T5°| & | A | ® | A | A | &
E 22° P i ad b i Yl Y g s
E

TR LA 2 EEREE0X
SRUURBE 2453 3Kk F EAI L T %D Roulettes
Tomography 1A ZBHEEZ EBL72. Z o
BEOEA L7403 1 B B3 B LIRERE O
EENEE T C—EhEEEnEES L.
M, ZEEREONRRREOE R HC RESER L
ZrEHiEo Fig. 1 oM THE.

ZEOBLRFERZYTTHNCETE LT B8R4 8k
Ef ol iy, REEoshEZo
BB o T REMC & OBk A J TS e g
PR TTHS ) 0 ERNT 3.

(1) FEREETER Y 0max, REHENCS
W :

E _EoRRR RS RE SN AR AR CRR 2 g E AR
DEFEN L8 - K-S h2EE L, Uk
H LB 3k EEREEAE RO fmax=30° (2 6=
60° ) T, XHHERH 25 SEHNTIEEAEE 23 K
YENTWS., WIZ 3HBAET 415K D fmax=
30° T&BRL, EARHEUCANBHEEL, &
AAHEROBHIEISH 3. Omax 53/X 15 L&
ESMD BER G TR D AR R PR = 2 B %

Ty
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b THB RO LGB E 1 TR TR O FE

RELIEEI NS, Z0HIE 1E TR LS
BEOBL LB LTHEILAS, bR
% T OV 2 23 [ R AR B 5 2 R R oD e
BFHEREN TV B w25, B LETOF VK
BT LERE O T B ED A, —
i, EESRRAETE L —on A2 EH T 5
FRTHNE, BE O E RO 235
Y ELEOMESE T AT LT REVEEE
HEVZIBTHSS. THEATRERII E IS
QBT 4 o fmax=30°, £MEH TR
BHERRECH R, Lh LEER T
THREE A2 L ZNEBLEOTWARVWETHS. 2
BT 4 N 2 BB O Rk E & HER o T, R
123 Ho B I~ ) B AR S D W PR 0D ik e 20
D BTHBEEZEIBNS.

(2) HEREEEROSHEETERT
BB TRERAE O ST R K E WK
BWOHRAECEILE ) SIRAE» 5P LENTD
HirZ- i @mh & 2 EE~7, RERICR)
T RGN Sk 150/ #8016 L 7=HE o 05 23k
Hr75fE & 8 L 7o X b D T oA kER:
B, 23 3B KU 4 B0 fmax=30°, &
MG A T B C DB EE D R & WA L
BN EETRET 5 2 OV BERNS B S
HERETHB. BT 3 lEoRRER ST
T BE I ORLR IR F W 2 BT RGHED
BRI EES REh b AV, FORCIEERED
XERRALER GG & 2 STHIRERBERL T30
R ER B THTOINITERC-DITHS.

e I R e AT

AAREFEU R EAME $2le  wl10s

(3 mESORLREARD Z Y TTHI S PR ABI R
W
AERCER LB =/ o B o2 b 3
(Fig.1). 250 O T SEED Byl
Hells 150G TIXBRC TH b, MET5MBE
E T A TE o7, BHICRRED S mR
BITERS TZ DB G 0 SHERECBE 2 B 251k
MRGMESADRER ARG EE W2 BECKBZ O
LEAbND. b BRoM AR LE S,
TP OZEMBEHTELTT AZREVLE T

- BB, MEEREAERICHRWTIERA, Boixd

G P EBCHGARRELRLNETHS S,
#® B

SRR R E LT F OB B B4 it
DRRAEEORE ¢ Bl LR EE 0 SHiE 2
BEB G ROWE B TS Lok g
B,

(1) BRAERZRTHENTEE LT 285
DiEEE I, BREREOW L3 RELR
BENLTNS.

(2) BeRFROSEREC I fmax=30" THK
XD B, 3BKEUV 4RGRO LR, EAE

FERUIHIRE R 2R EFRAERIMR 5 5.

(IR B ERSERBRIFEE o4 Tt <
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