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Roulettes Tomography (5th Report)

Experimental Study (4th Report) : Studies on the Influence upon the
Distortion of Section Image, when the # max, which is crossing
maximum angle between the central X-ray and the vertical
line, and the Exposed Range during the
Tube-shifting are changed.

By

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

As mentioned in the previous papers, the # max which is crossing maximum angle
between the central X-ray and the vertical liné was determined in the expected trajectory
of our roulettes tomography.

In this paper, by selecting # max and the exposed range during the tube-shifting the
effects upon the representabilities of iron and aluminium cylinders and hollow cylinders in
waxen cube are examined.

The results are as follows :

(1) The larger § max and the exposed range become, the less distortion the tomo-
graphic image has. Accordingly, more accurate section images are obtairied.

(2) In the case of the tomography of hollow cylinders with limited exposed range,
the distortion of the tomographic transparent images is more remarkable as § max increases.

(3) The stronger X-ray absorption the object has, the more remarkable the distortion
of its section image appears.

(4) With respect to the accurate representabilities of the plane to be sectioned, the
circular trajectory as well as 3- or 4-looped superior epitrochoidal one are excellent, but
the elliptic method is inferior to some degree.
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Hez By)1145: 5 Circus TomographyiZ fjiv-T?
[IEIEA 2 0 & A RRIEENR AT Mg 2 Rz B X B
RO TR oo e Juz 3 v
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% Z T4 Roulettes Tomography 2 fAwvT
frmax OE(LE Z NIV 2 XERO BRI 23 i
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1. ipgEa e 0 cEEL 72 Roulet-
tes Tomograph# f#i ffj L 7= (X 4% pkiz DRX-70,
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3. BER: EERAEERIEERBIIRLO
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4. PRiEHk R T oI R ks
i (Imax=30°,24°), FJ 5 (fmax=30° (2 0=
60°), fmax=18" (26=36")) 3k (Imax
=30°, 23.5°, K1f20.5°) RUr 4 #hE (max
=30°, 26.75°, Kif22° ) mUUFETHB. il
BRREENH O X ARG 2 0R g, AR R U 3R
KU 4 A A > T A BRI OV 2 SRR S
1707,

LLE oo B iz o fmax &
UG 0 A2 ORI £ 1\, Bitkic L
THLNR2 DK BRIz TRIE TR <53
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B> THET L 7.
EEER

2B 1

AR ROk : 5 R0 —& UTEE
10mm, FX40mO LT L 3 = 2 — A8k
2 6 A A B 24md ~—7 7 4 b SRR
ZAATEDDTHS. ZO8E, EUTL 2=
d— bRz 6 KGO ML —7 T 4 b AR
V2L T &x90°,70°, 60°, 50°, 40° F&tr20° @

AR D HoRx 0K HW Z[H AR Lz
(Fig. 1 Jktr Fig. 2 ).
Fig. 1. Model Objects.

Fig. 2. Schematic View of Model Objects.

AR 3R X 80un o B ST RO e
EER10mmod A & TR ¢ D 7= dZe kR %
6 AfE272bDTH B, Bl b Lo BRI H R
rho eI R G TH 2T, Ka 6 4oz
A B EHRIEO — 0BG L FE U T < & i
W2 L TRa 90°~20°1E 0 6 FRIFIOAEEZ Lo T
[@—dFmnc i B Ebh T3,

BRI~ —7 5 1 Ty E R AR 2 1%
ECFITCE &, MEEEor 2 PR —e
L TR A oW RERE L1707,

WG s h 4 L o EERIC oW TFig. 30
i & Rz OEE RO R OB L LB L
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Fig. 3. The Horizontal Sections of the
Model Objects above described.

Fig. 4. fmax: 30°, ¢:

Full Range System.

Iron & Aluminium Hollow Cylinders
Cylinders

1. Circular 2. Elliptic 3. 3-looped Superior

Epitrochoidal 4. 4-looped Superior Epitrochoidal

Note: As for the tomograms of iron & alu-
minium cylinders in the left colum of figures,
the upper two rows and the lower two rows
in each tomogram correspond to iron and
aluminium cylinders respectively. The arran-
gement of tomograms in Figs. 5,6,7 and 8 is
the same as that of Fig. 4.

HARZEG MM B2le %104
TIELLREE T w50, g2  PIEEKE
OB EIL 0, Mo RS 3L ~
A, FRYELAE ZoTEE A Tw3h
(BANREIL2H) EI3nFHELE (Pl 3
BRI XG0 L 72).

MBS « ¥ e AL R & 218
% (Fig. 4 ~Fig.§) Lz 202 H0 5 L5
1M THS.

b frrax RO XSRUERGSHIPE 23k 2 k0 & W&
R BB OEL LR D, BIbwTho
W AT fmax==30" & A4 &
O A RO FoBHN I ERL T3 2

Fig. 5. 0max is less than 30°, ¢: Full
Range System.

[
;‘

Iron & Aluminium
Cylinders
1. Circular (fmax: 18°)
24"y 3. 3-looped Superior Epitrochoidal(@max:

2. Elliptic (0max:

20.5°)
(fmax: 22°)

4. 4-looped Superior Epitrochoidal
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Fig. 6. 0max: 30° ¢: Right-and Leftside
System,

B3O

c3
2

Hollow Cylinders

Iron & Aluminium
Cylinders
1. Circular 2. Elliptic 3. 3-looped Superior
Epitrochoidal 4. 4-looped Superior Epitrochoidal

ERPNB . —HE TR O X R PE D 5 o 5
CRANI7ZN I =22, oM ok
YR b BN, FARECH LT R
ML TCBMERS ERCRETZ 28T
3.

FERT

WA U gk

O EER90mm, T X 80mmed B kE o iz
EEE 219, 4om,  15.9mm,  14.3mm, 12. 7mm,
11.1mm, 9.5mm, G6.4mm, 4.8mm, 3.5mm, 3.1
mm, 1.9mmA&0f 0. 7amd FEx 73 B Ao & D ERR D
Zaifi # 12 fE27- (Fig. 9. A)., L3 2¥pns
WOFEEAE —FECHZ P LE2Z0E T

1007

Fig. 7. 0max: 30°, ¢: Inside System.

Iron & Aluminium Hollow Cylinders
Cylinders

1. 3-looped Superior Epitrochoeidal

2. 4-looped Superior Epitrochoidal

Fig. 8. 0max: 30°, ¢: Outside System.

Hollow Cylinders

Iron & A]umlmum
Cylinders
1. 3-looped Superior Epitrochoidal
2. 4-looped Superior Epitrochoidal

BIEPIER E Pl sxhstichoTws. i
$ 0 N3 2% 0 22 0 R & futE v 3
& LOWiEiE 21700,

s EE R T Fig. 9. Bobn
EkxoBHOX ARG 2ENEE LA TIEM T
DB FR O E TH B0, X
BB A TEFN R SR T30, IR 2
FIEMZESBRCED b dh, BIZHLMCE
TELTED BN B 0O=EBRC G0 THEEEL 7.
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Tab. 1. Distortions of Section Images of Cylinders with Various Inclining
Angles by Changing #max. and Exposed Range of X-ray.
Tube-shift ‘ s Z ]
Exposure|  Typ o' . | cylinders Inclining Angle of Cylinder | ~ Tube-shift Type Inclining Angle of Cylinder
©max :30 90°70°60°50° 40°20° | ©mox is less than 30° 90°70° 60° 50" 40°20°
Iron e e
1] ﬁlulll'nininrn E 1 ] EE
Elliptic |:m“ 2 ®__| Elliptic Bmax : 24" = Z ?
L | Aimini — 1 = —
= Hollow  F—lzzzrzzzzmm — bz ey
@ ] Iron oz —
‘i Circular Aluminium %: Circular  Bmax : |8 [— ==
) Hollow " — "
@ Iron E N= |
g 3-looped Alumin = 3-looped  Omax:23-5 =
® Superior 1::1“" - — Superior = g !
= Epitrochoidal | yimo o Epitrochoidal gy 2.6 . -
o Hollow 7z =
Alomini Bmax 26 75 1
4-looped uminium Z 4-looped  Omax:26 :
Superior “ ‘;"” Superior — =
Epitrochoidal | x\on e Epitrocheidal gray « 25" ooty
Hollow
Iron
0F" I
Elliptic Ir‘;n"“‘ - 1 Elliptic ©max * 24
£ L | Aluminium =
= Hollow % — 1 E EEE
- Iron s |
@ Circular Aluminium %%: Clrcular  B®max ° IS
= Hollow
3 Iron g =
s 3-looped }llilll'l'linil.lm 3-looped  Gmm - 2!3-5
= Superior |° ow Superior
€ | Epitrochoidal| AN nium Epifrochoidulemm.zo.r,
. Hollow
= lron =
® 4-looped . 4-looped Oma2675
Superior ?"on""‘ Superior
i r o
Epitrochoidal :}mminjum Epitrochoidalgrmax : 22 __:FZZZF**
w
Iron 0
3-looped Aluminium j%ﬁ 3-looped  ©Omox:23-5 %
{ollow 7 4
5 Superior Superior
£ | Epitrochoidal | MO irium Epitrochoidalgmay 208 EEEEEE
& Hollow
o lron . =
3 | 4-looped [Alur ey et e 4-looped  OMax2675 o
£ Superior IH‘; oW - Superlor — '--- —
iEpifrochoidal Arlug'ntnlum Epitrochoidal 5, . ZEEL T
Hollow — —
!\ron ini =] 235 = :
3-looped | m 3-looped max : 25
E Suparior :'r'::l“ = Superior — ===
& | Epitrochoidal | Kminim Epitrochoidal oo 8= ..:
S Iron ol
@ 4-loopod ,(\lulminfum = -: 4-looped emm:ae;rré —% E -E
a Superior Tf;"_lw Superior = =
Epitrochoidal | Auminium Epitrochoidal omax : 22 ::m: ==
Hollow T
Notes: t——— Distortion is unrecognized.
ezzzzzza  Distortion is recognized a little.

Distertion is rocognized remarkab!y.
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e e e LoRENLNBSG: 18
¥ % (Fig10~Fig. 14). R HlTEHgE LRIk
DTIDHERRL FED 3 & B2Lo N Tdh
%.
BiH K E 2B 2ol EEIIELRZO S .
SUHT R 5 2 R THEAERE R v T2 i o
BatHY NS B 2ET 0BIEHROELNHED b

1009

N2 REARN T 20 THERBB OB LB
bz { 2%, —HM, 3O 4 5 T
99 T4 38 PR B R SRR S0 2 - TIRIE R 0 76 4
AD LR VR, EARCRTELRE TS
52 EnPofz. Himax ZEivTR % & #max
NR B RN HE >R T aEERGROE
AR BEbI 3. Omax, BEKEIEO AT H

Fig. 9. Model of Spherical Cavity.

/ﬂ_—_-""‘\
OE Al19.4mm
B 15.9
Op cla.3
ol Di2.
© i
A OK 9.
Oe g si‘g
® wo )13
Or @ OH Eé'?
““--.-.__.-/
A
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Fig. 10. #max: 30°, ¢: Full Range System.

Circular Elliptic

4-looped Superior
Epitrochoidal

3-looped Superior
Epitrochoidal

Fig. 11. #max: 30° ¢: Right-and Leftside System.

Circular Elliptic

4-looped Superior
Epitrochoidal

3-looped Superior
Epitrochoidal
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Tab. 2. Representabilities of Section Images of the Cavities in the Waxen Cylinder.

Fig

Circular (#max: 18°)

. 12,

Elliptic (fmax: 24°)

Sy

3-looped Superior
Epitrochoidal

(fmax:

) l Diameter of Cavity in mm.
Exposure [ R SIET s B rernarka-[ with a little | without
[ | . [ble Distortion | Distortion | Distortion
Elliptic 30° 19.4~ 4.8 3.5~ 1.9
24° i9.4~ 6.4 _ 4.8~ 1.9 |
Circular 30°
18°
o g 3-looped 30°
g e S =
FFull Range System Superior 93. 5o TS
Epitrochoidal 20. 5° + i
4-looped 30°
Superior 26, 75°
Epitrochoidal 28° L i
Elliptic 30° | 19.4~ 1.9
24° 19.4~ 1.9
Circular 30° 19.4~ 4.8 6.4 3.5~ 1.9
_ _ 16° | 19.4~ 9.5 & 4.8~ 1.9
| Rightane eecttside |73 Jooped 50° | 19.4~ 9.5 6.4~ 1.9
- Surerior 23.5° 19.4~11.1 9.5~ L9
Epitrochoidal 20. 5° 19.4~ 1.9
4-looped 30° 19.4~ 9.5 6.4~ 1.9
Superior 26.75° 19.4~11.1 9.5~ 1.9
| Epitrochoidal 22° - 19.4~ 1.9
| 3-looped 30° ! -
Superior 23.5° |
I > e
Inside System Epitrochoidal 20.5 19.4~ 1.9
4-looped 30° ) o
| Superior 26.75°
| Epitrochoidal 220 | n
| 3-looped | 0° |
| Superior 23.5° |
! . sl
Ot wie Syatem Epitrochoidal 20.5 . | 19.4~ 1.9
4-looped a0° | I ’
Superior 26. 75° [ |
| Britrochoidal 2° | |

Omax is less than 30° ¢: Right-and Leftside System.

4-looped Superior
Epitrochoidal
(fmax: 229)

20.5°)
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Fig. 13. fmax: 30°, ¢: Inside System.

4-looped Superior
Epitrochoidal

3-looped Supcrior
Epitrochoidal

Fig. 14. o0max: 30° ¢: Outside System.

4-looped Superior
Epitrochoidal

3-looped Superior
Epitrocheidal
5§ Rouleties Tomography s fAv TIZEEE 1.9
m DR E DL LG5, ZL—HEE 3.5
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W7z 2EEICE BV D THS S50, BJI%D 11
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