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Experimental Study on Obstructive Shadow Formation in Axial Transverse
Tomography applied to Chest
(Study on Rotation Radiography 56. Report)

By

Akira Takeuchi
Department of Radiology, Nagoya University, School of Medicine, Nagoya
(Director: Prof. S. Takahashi)

Experimental study was made on the mechanism accounting for the occurrence of obstructive shadow
in axial transverse tomography of the chest when the rotation raciograph was used.

The experiment was performed with an axial transverse tomograph in erect type (Shimadzu).

The followings are the conclusions obtained.

1) A point located beyond the plane to be cross-sectioned was blurred in drawing a locus of a semi-
circumference.

2) In case of two points contained in a vertical line in such a condition situating a point above the
plane to be transversed and the other below the plane, they were blurred with a locus of semi-circle facing
opposite direction each other.

3) With lead wire the rib cage of the chest was experimentally produced. When this chest model was
placed erect on the rotating table and exposed during rotation of the table with the range of 0° to 180°
by the X-ray beam with lateral, posterior and then lateral direction, the obstructive shadow was imaged
in the posterior area of the lung field. In this experiment the inclination angle of the central roentgen
rays to the film was 18°.

4) With exposure by radiation beam of lateral, anterior and then lateral direction the obstructive
shadow was imaged not in the posterior area of the lung field.

5) With exposure of 360°, the obstructive shadow were more faint as compared with that of 180°,
because the former was the superimposition of the latter of the obstructive shadows made by the radia-
tion beam of lateral, anterior and lateral direction, and that of the lateral, posterior and lateral direction.

6) Obstructive shadow occurred with inclination angle of 30° of the rib to the horizontal plane

was faint, while that with 10° was less faint. (Sept. 10. 1966)
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BARZ BT B 2R B 220 2 5 & &, Rk
DHEFRIL360° 1L —BEC I REE T om0 210° T
H%5. > LTAKIET 2 BRY Li-ge, B
B EMLOIEEMIE b LB L E, WFo
RERHLE SToTHbh DD, FoEFILF
MEC O FRMER YT oOTE L TR,

(REIE) [ UIchliRpEE () 1
jzfiiltﬂ?)a)m10)11)133)18317)18)-6, EE) ZJ . e f?:) ﬁﬁ%ﬁ'
HAuwd & AMEZDED 130 °~ 360°% oMl
BEZEATL, Z0ER O BRI 51 HTh
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L. ZDORIE2IDRAIRAT 4 yFh EDHo
7, BREROTE X D BB EEEET B0 5
XEPEG S R0 Lic, AERERS ¢ 1218°
ThHRT Lic. XERER LEE 2D 3E
BEAOEERFORERE2 = 161cnEiESA L v
4V B DR B A B D3 4 O iz R
b iX45mTH DT, PET IR 1X1.27f% TH
5. WA, ERE 65KVD HEHITEESS
180° T3 7.5mA, 360° i 3.8mA THZ .
I CEBRAEERCEZORRYBLS LD
RO x B, vy Xic, HIBHERELE

Schematic illustration of the principles of axial transverse tomography taken with rotation
angle of 180°. The geometrical relationship between the cross-sections of the sub ject and it’s
radiographic image are shown at the bottom of the figure. The plane in which the cross-se-
ction image is to be obtained is denoted g, and planes to be blured @, and g,. The dista-
nce between g and g, is given by e,, while the distance between g and g, by e,. The rotat-
ion center of planes g, and g, are marked O, and O,, of which roentgenimage on the film
are marked O, O,". The points on the planes g, and g, are marked P,, P,, of which roentgen
image are marked P,’, P,’. The inclination angle of the central roentgen rays to the film is
denoted by ¢. Blurring image of points P, and P, are shown as arcs at the upper right, The
direction of the curves of thearc of that points are opposit (dotted line).
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B LN HiEE AB iR LRE S ERR O
H#EE xfils 3. WEAARD BORxOMEE
RbERAEL, chi VEREEGOFRRIE
DOFHEET S . XFKxOMEERLT X LHRZT
LHiEA EX 7 4 v A LOBERY yEiET5.

(Fig. 1).

RE1

EREMN MEMELI80° L 554, BEMm
DSt o Six & o it % 5. '

KRFE BEHCERE 7.2cn0MxEE, £0
FAREZ1 X1 x 1.5moAROe=—A%4=
BED, ZORE#E = — X BAERKOR ML
AERIC10° Rl L5, BilrShicmx v EF
Dt =—AF (AB) L THoe=—-X (D) ©
[T, Blbe - —XCoOESTHERETS. &
= =X BAi—yo+x—+y OFFAEREREC L H/E
B 180°HAfiET A A& Al 180°, +y—=>—x——yD
180° MiEA# 180° LIRSz T 5. ZoE
KERERROC T 0ZBRZLBEHCT S, WKk
W I X g% $922.5° o iR © ai
180° oHfzizirtooTiTole.

EBRHER CofR, ko &a¥lol. (Fig.
2. a.b)

1) B 7 gk FIEE % BT R B
180° Mz & i3 E b . o EMIE,
360° MWizoomEOMEAECHS.

2) MWEX b EHoSETAO AR FEE
i < WP FE R L s . b, HERY
EFEET 5L %, yEioEDHAY EHCH D
HoThid, Bmx v EAFo R ThHC MRS
FHY, XTFHORR EHeicdFEAxEE
THRTS.

3) #i 180° FiROHEWI, S L Y L)
D EETHO P X oTlhh 5 OBRIT,
FHOENRAE Hotcl (Fig2-a) ©, $%180°E
ROBAIZFHIN A & Holf (Fig 2-b) &
5.

4) FKxDAEMOE, TNTXESETTH
5.

5) JEAHIME & YR Ao TR

HAE R R W2TR W2 %

Fig. 2
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Schematic illustration of blurring of points. Po-

ints A,B located above, while point D below

the plane to be cross-sectioned in which the poi-
nt C is located.

a: During exposure the rotation table rotates wi-
th the range of 0°to 180°.In case point B loc-
ates far from the X-ray tube during full cou-
rse of rotation, the blurring of points becoms as
shown in right figure.

b: In case point B locates near the X-ray tube
during full course of rotation the blurring of
points A,B and D becomes as shown in the
right figure.

okEins.

EE1  (Fig. 1), #iHEOWEFLOE, 7
4 v A OHRRL O i Eh s . SR X
hey 12U B CHMIE T2 % FH 81 kot
Bogx Py, [ e 72037 FH o BTN SET
TR B3P 8 EOEEORY Py & LPM 81 8
OEEEdLE O, Oy &35, 2T, Py, P,
Oy, O, 237 4 v bt anio ks P,
Py, O, Oy &3%. O P/, Oy Py L xifih&
Ol THEY A, a 35, kro@iEdag, B
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itostozm LA \@iET5ET5. O
O/ =1y, 0’0y =1y, Oy P/=r/, Oy Py=r,’ L
B 7 4 ADHEE 0 -, R 0 720
T 505, oo s P/, Py oS fn
HZEMTEDW, §=0 L §= 180° ODfE
#ix, Py i, (4’ cos g1y sin o)) (—r,
+r,’ cos oy, 1y’ sin o), Py’ Tt (—ro+r,’ cos
Qg, T3’ sin Oy) (rp-+ry'cos Qy, 17 sin o) TH
S, B, WERTE 180 IR D 7 4 v Al
SN EERSERL. a0z hhdb b3 x
BT Th S . X oBEfoFE, Py Puic
XoTHE»PNDHOFLEEL 2 HHEMAERS .
Py oy offiix ryosin a; X b/phE<, FEhicPy
DY OfEik v sin ay L b KTHBEND, B
Wi X H B i y B & o et 5 40
FEE, BIEHL DT o, yEOTEDHE
i i S MEEC Z LB,

Hi180° i & % 180° MliEM A, BRI X »
EFHOEETHD B X 5 REo BB HE’ R
Lok, R/ 180° &t 180° oEEEIL x il (3
uyﬁ)wﬁoﬁﬁﬁﬁﬁ&&&ﬁféamm_

a tan gFe
éabéhéwb,ﬁﬁﬁ;bmﬁme%k%<
T, TR TERL RERS.

XE; 2

EEBREAM M U TR 5 B o
FUTIEERA 180° @ LA, EEHAEOMN %
RT3 2 0BT 5 20 X o T4 oliiEa
L EDHRITED b, NIEIRA 360° OBEE LD
FRIsBtRA B B M.

EBAE RumpokKEofgrEGT, BE
5.9cod %> < b, BEETEICR LT10°, e
30° L &8, ExDBEHwTonT, SEEE L L
RRCHT 180°, % 180°, T 360° DFEHET
Bl LT o7,

EBER zofRukoml tsrs. (Fig
3)

(DRG 180° & 180° 4%Ekc 360° &
DEFR.
i) § 180° (Fig 3-a,a’ 2% 180°(Fig 3-b,b")
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Obstructive shadow formation of the circles ma-
de of lead wire. One is laid 10°(d) to the horiz-
ontal plane, while the other 30°(d”). In axial
transverse tomography with the rotation range
of 0° to 180°, a and a’ show the obstructive sh-
adow when the bottom part of the wire circle is
rotated through 180° to the X-ray tube, while b
and b’, when the upper part of the circle does
in the same way. Obstructive shadow ¢ and ¢’,
are the case of rotation of 360°. Obstructive sh-
adow of ¢ is the superimposed shadow of a and
b, while that of ¢’ is that of a’ and b’. The la-
rger the inclination of the plane of the circle
made of the lead wire to the horizon at the de-
finite tube inclination angle, the fainter the obs-
tructive shadow of the cirele.

HEEORD BB o i RoTsy, zh
b2 OB ER 2 Ehae THE L HolssE
A 360° (Fig 3-c,¢') i, &—34T5 .
i) fiif 180° Tix, #eAHEIIhic2 o0 A
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D% S S BRI \ K ¥ e SR o fEERg L
ieh, Zo Afilic kv EERE 2Hbbhb.
(Fig 3, a,a’),

iii) £ 180° Tix, B 180° o= o )
i WEER S Hbh b (Fig 8, bb). th
VIHT 180° MR L LERDETHD . XD
WEEERK O MR W EERER S bbh b .

iv) 360° oA, Witk 180° o [EEERY
ARk dbihsd (Fig 3, cc’) 23, fEEREY
FDLDIEL LD,

(2) PARRKRDIEFH 2 AERICH L-T/Nce 5
BE LR DB BT HEERE O B oMt
HEeonT, ZoffifiEw10° £30° T LTH&4
HERA A

1) EEEEOMT 0GR SWT (1) o
D~V) TR TH D .

i) EERPOHFORS XK.

a) 10° TIxEEEMIIA R O BT g ek
5%, 30° Tk OREEHEIC IR Licusd o at
Hbobnd, ZhE180°%, 360° HEEEOHETH
%, (Fig 3 b)),

b) fii 1804 TIx, 10° DO ik, BEKHE
ZHOTEFROTH IR v BEERE " 55
bhdy (Fig 3-a), 30° Ti1x FhH oA BECT
LR G EE T OERORVEKTHD .
(Fig 3-a’)

c) # 180MEIETIX, 10° DMRTIX, HMFEY
EOT EFROTHIIZIER U X ofEElyy
Hbha (Fig 3¢b)30° Tix, BfhEROBEME
ZRESBVEESS DR AM, Zhi D ThH
HobhdEREME-. (Fig 3 b)),

d) 360° TIx. 10° ok, BTG RN
HERSBEREHRETHROES 2 2 offihiic
fzhic2 2ol &icsd (Fig3-0)2%, 30°0Rs
Wik z o BRicii & ixfe bious (Fig 3-¢),

BE2 HEKTHHEYHAMEEE T,
BT PAT e 2 K« O EDO MOBEE XL T X
V. JiRA 360° DA, HEERE AT M OALE A
xflcRi LCcate 5 AEEAR R L, HEBE S bR Ee
RFHER TS 0BT AR OO (r cos a, )/

BARE S HOHMRE SR WeTs %25

Fig. 4

/’%i

b

9,

{

Explanation of obstructive shadow formation of
Fig. 3. Points on the circle of lead wire are blu-
rred in drawing semicircles or circles. The env-
elope of these semicircles or circles are drawn
with thick lines, which is correspond with the
obstructive shadow in Fig. 3.

sin @) TH5, &EAdEfERL X b ric s Ebc

HHETHE, r’=(a+Db) rtan g/a tangFel i1
5 AR L D B b BRI A, THECHS
FHIIEE T 5. X o Bl LT¥ic?
AETHEA LTS LTl tan W=——1ic% [}
tRrbh, rlefxVakr i, ELLTON
DOFRLDRESD . XADEEL R=(a+b)e/atan
pFe AR 510°, 30° DBAITONTHE
DFEFFR L (Fig 4. o) Tz 1 0F5E
X b, i 180°, (Fig 4. a,a’),#% 180° (Fig 4,
b,b"), #ER Lic. izl EIL L —FT5.

ZoRordEhae, il o EE»10° DBA
ix, EERRE, Aofti LTtoksoMoa
BRELTHAObIND. X, chboMix, &
G E N2 oD BB ESER S L
Teus. 30° DHFEITIL, MFFORTH DAL,
COEFEZILL, MOBEMHEONTE D RFEO R
BTHBHML, Zh X VEMCH D SO RBED
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MoRfilicks. (Fig 4-¢), fEoTznBs,
HEmACIE, FERM A oRE o akE L
by,

I TEMRE DA LR LR VBB LA
ISP DONTENTHRD . SEBLY R CTS
2T, xfih e AEVETEMT AEREE, 2D
EMSEERO T S hTw5 SR, i
ML D TERR B O SR ORETH 5 PR, Bk
SNICERO BB R IE T3 e, Blbyii
BT52Ai, ZoMPB0YERME2OMARD
LD x RO ' L8 U< fshuE v Ry, 1y’

¥k A fAThig—atble _ (@+brtan ¢

a tan p¥e ) a tan pJe
&mtmw=§tmnurem6.mmmﬂ>
r," OFfICIE tan g<ltan W, R<r, T} tan ¢>
tan Wkich,

> T, tan pltan WV 7B, BIHEERER
A X D ER BT UCBER 2 Ak B
I, MERPE, S0 & SoRE T
&5 MEFO G & 17 b9, tan g>tan W ]
LERBER A EROBRA X D KRBT,
MEELTOMMIER L CaKEERD, o
FEEATIL 0=18°Th 51, HHEOEEH10°
DRI, RBETHHAMIEE L TEEHRE L
THbih, 30° ERORCILEHEEE 225w
EE~BNRD,

i 180°, # 180°HlizT, Wi £ Rb
DL, T 1 OfFERORTINL, S E o
THRITH1BTHY, Hi 180° T, ¥ L b
EHUCTHOEHDOETHBEMAN, Hiciky
MEFEpglich (Fig. 22),% 180°Tix,
MDA A & Ao E e b2 ThHS. (Fig.2, b)

180° JEHRIC 3s1) HREEIAH L, ABEOMRE T
HHEMHMPEC X oTET B0 5, FHEAEELT
AT DMEFRMRRL, MoK AR X oThE
TEHLLDIRPL B,

360° MEEROMCIX, 4MBILF L7eB A%, i

80°, # 180°EHEDRBE THDEM Al
DA 360° D BPET —FT B2b, o7, B
180° FEIEIPICH% 180° FEEOREERM A The
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BicL 0B, 360°EiGIC kI HEEREE b .
0T, 180 EIEDORORETH D YA’ 20
EEhTHERDDT, FhZFEERBIT <
wh,

30° FMOBE, MEEEORI10° Hilo
AT HE L ORI & 72 B i, o aisss & L
THOELNILNTCDTHD. L dICHiH180°%
BoOL6, BERELS, PG S h- ik
TR LT % & Db B D 013N 2 R 5
H (Fig 3.4d) »UR-340<, Bilifi X b FH oM
A, BRI D b OEEIVINT S B Fob,
M E LTOMBRINEL, e TR EaBE &
ZELTIVHLTHS.

=

SEERREM B2 T, BT 180° , £ 18¢°

HEORREIRD &, ToBEERBOS B
NPEBED, I TIRBB-HTHS. Fh
THiiRE CHIE 2 ER 2 o T S h T 5
RFICiL, BRSPS ofEEIR L5 % b Bzt
I TBIEH S ZERFREND. ThTonE
Bcu, Mfio AMEoTilEE L o xh bk
% 180° HER X THREE DM, ZolEERMI
EORRICED py, N360°HilE X ¥ 1o & ORIMEIT
E Db A & UT I B A 8 U O
Wairole. T LT oEBRIERIT ¥ okl
Flmhiddh i@z L.

RBRAE KE2moter AuThEEEL.
{ERL UACEEIZR LT10° U 30° JETisss -
THICMER &R Ba o T BIHERE % 7o
fo. HEFHNE, RIBERC IS 35 B 2 EER Bl
HEHRT AHGC 180° (Hif 180°), PO TFL AV -
BRE%E 180° (#% 180°) #mliE x4, % 360°
g S TR A 7ot

ERER

(1) T 180° &# 180° HiZolEsEiz 4 -
SEZ. AT 180° X 180° HHALET-Lopt.
360° DIRFOEEERMIC—35 .

1) W180° Tk, MEERILATS Cixiile -
BEDRRITAMAIE U < 1k 2 hicam 83 5 A s -
b bih, MR sMAyE . HBH T,
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Fig. 5

l’l.i

Obstructive shadow formation in axial transverse tomography applied to the cage of the chest.
The cage of the chest with the ribs made of wire were placed erect on the rotation table with
the inclination of the ribs of 10°. The angle of the plane containing the rib at the sternum to
the horizon was 10° as shown in figure d, 30° in figure d’, and that of the rib at the posterior
portion (near costovertebral joint), 10° in figure d'’. Figures a,b,a’,b",a’" and b’’ are taken by
rotation of the chest with the range of 180°, while figures c,c’ and ¢’’ are that of 360°.
Obstructive shadows of ¢,c’ and ¢’ are more faint as compared with that of the remaining,
because the former is the superimposition of the latter respectively.

Obstructive shadow of a is similar to that of a’’, although the mode of rotation is different as
shown in Fig. 7. Obstructive shadow a is formed by the X-ray tube A, while that of a’’ by the B’
The relationship of obstructive shadow formation of group I to group I11 is explained by Fig. 6.

AP O EEHEEPIE L ko hiz 8 3 5 B PO, e L LThbibhig W, (Fig

YT 2EE chbbh, BhHehE % 5 aa’)

AlF@EWTELS hbbh b, iFNHCH LIRS ii) $ 180° ik, BEEEEINI80° DT H
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Db ifLE X D ST, MEFPICHEYST 5 H
WiciE Bobphn. (Fig. 5 bb)

i) 360° Tk, i 180°, % 180° oEEEE
DA HBbh 60, Fx 180EEDOKF L D %
#<{en. (Fig 5 cc’)

(2) BEEERI10° £30° o EERE o ik
.

i) BhEER0° Tk (Fig.5abe) [EEafy
i, B 180°, £ 180°3kic B O R X h i
452, 30° Tk (Fig. 5 a’b'e) JIhF o
e EbwboRbbbils, & hilE 180°
EEEOHZ bbh b,

i) # 180° MERDMKE, R oM & i5.E
e, ER10° ok (Fig
5. b)30° Tk, TEHRIEFTHIC YL B VRO BE
gy (Fig. 5b) Ligh,

iii) 10° T, firAedrEEEp s LTS
bhaat, 30° CihEoEEmAx#h s cE o
THEEERIRL D, BREALR D,

EE3 EE2 Cilcot L RABCE o EE
A310°, 30° I OEFRE - FRI L (Fig. 6).
Wil 180°, # 180° DK/ OMIER oM, &
2R, 2 Tl BEHTHMT S LK
5. 4, T h bbhsEEERCETE L
THE 5. 10° OEARIE, EERF IR
BTHHAMDOERKIEE LTHbbh bz, i
180°Tix e h 2 ho [t s ilo P50 o EEGC X
DCEEEEKA HbIo L, RiiHHITGE 3 v i Mtk
AR D I R T M AEUR & LT, X, B
IS S AT SR kR kR o SR B T Ty T B IR
DEHBE L THObh5. HFHTIE, BET
BH 5 LMo MEOMKRAT X > TEEERE D 5
HhDDOTHRL, B E LThbbhitvwo &
WZieh . §6oT, Zodaik, Y oflznris
B rich, 30° HATR, ESESBREO Dk
BETELRVDOT, FE ThHH PP B
21X, 10° fERloFRRE Kk binn o &, TEIER
DRTHIUEREE L TR OLERITHEME L b
DEFEEF-RE L B TRERRD NG, =D
TEETERAL T, WA OBRERBIBERD bR
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Fig. 6
—_—
FY SR
badd O
a a’ (é ,
—
b

Explanation of obstructive shadow f{ormation of
Fig. 5. Points on the circle of read wire are bl-
urred in drawing semicircles or circles. The en-
velope of these semicircles or circles are drawn
with thick lines, which is correspond with obstr-
uctive shadow in Fig. 5.

WRRIRS T2 D, BT OB 0 B O ZT X o T
WACREkOEE YRy L s.,

g, Wi 180° TRIIERCH bih B
e s Lczsobht, WE okl
oD FROL o BLEREE LThD
% DX I THEFOBLRCIIFAA Ll L /s
Bz,

X, B o@EfH»10° £30° Tix, 30° ot
X VEEEBMIRDIR {TeB.

WU BI—F# 180° RSy, 7 180°
OREOEFAFO IO FEFARE & LTRIT D05
M PACEEREE LTthabibhd o Licid.

10° AR Tk, B X Y EH ORI R TN
DEYAEIC X 285 E2, TR h bbh
% . 30° BERCIXBIE X Y THOME X 5fiE
FhEr, HHEEERPE L 2Bt s b
hdZ ki, B b EhFoEe k-
THETHEEFERE, hE oMk ey iEsmigii
SLEBTAE s 5 5ICH: o e 2pa B o Jx 2SI P v
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HbbhbZ liclkd. foT oA ITIIER
N OBER T Z 2 Leind.

360° FfEOHA I, BT 180°, £ 180°wWyJT
D CEEEREARIIZH bibh % 0T, FER
PAr4 e, 180° WlEOR L h Lk iRd
DT, WEOBENEL LS.

PlEoz Eanb, MRS ofLes
Foo TRl 180° MR HA X <, Wil o Bl

BLHDHEELLND.

AR TR AL & BB G & Licowk, &
PRAVIGEF i o BE SR < . Helivsigs
MELTH VTS o EE MR THREY
5 & S BRE DB & ORI 2B AL o
THb.

FE4

KRB AT, milERcEYS T A8
EERIA 180° HiEx L CRAMHRGE LIcaE, Il
B e iSRS bhhic { WO T
BNS ETe b, BRBIGE OB T 180°
WEEE R L Edibhots. LabiEs
NABALRIER 2 Lici Az, EEe Lo
BT LTHRELEL LW OWTAERTE X
Tahb.

KERRFZE FE3 CinileEncES T 5 hE Y
Wl o LT e 10° fFifl &, AERT
3, FEE 3 i EAw10° EE SR T, Wil
BEC Y3 % #Ar 2V Bk fI% 180° (Bif 180°),3F
AR 180° (# 180°), kEIc 360°
i & € TR M2 7o

REHER

(1) @i 180° HEETI1x, SEER3 DR 180°
fRofEEEE L3R b, #% 180° FiEoRERY
LRFE—FT5. (Fig. 5b7)

(2) # 180° @iETix, Mk EH3 o %
180° oEEEEEE & 13 VAT 180° Ko ER
BLiziEg—3+5. (Fig. 5 2a")

(3) 360° FEDBAOFEIEREY EI2IF—HK
+5%. (Fig. 5¢)

ZE4 ERIeBTMEERORTIL, A

HARE MR SR H2T8 W2 E

FEHSLAL OO EOETC—IT . Lirdic
ARGEBRCIRERE & R 23 B & Teotc E M 3L B
OREBCBFLMBOETE—FHTH. Licdio
T, Th SRR © S8 wh TR THD
&, FER 3 TIRERRMICER { SR PERE L
DI ERILY, RERTIIERMC RN I DEE
e Lbte s &l s . fEoT1)  XERHH
JBJ7 X b AS LTI ha, iR A ER
7% 180° i Loy o i E ORI, Bl
X0 AS Li-Fe o i5EE 180° fiEofiEiass & iz
E—F%L, 2) BRHXDASLT, 1 180° @
BERFC I, A X b AS U THIKEE 180° o
OEEEER EE—L, 3) BFIVAHLT
360° RO, B2 5 AHL T 360° #il
BEOFOEERE E E—FTH o deiks.

4, XERADREM LT <HoT, (Fig.7)

Fig. 7

Schematic illustration of the position of the X-
ray tube and the model of the ribs. A,A’, B and
B': X-ray tube. Fa, Fa’', Fb, Fb": film on the rot-
ation table.

EBLEOERC B S & L, EERA LR L Ml
OPFEFOE FESER T, AL B8R T 8
PO, SHRBAHS T2, BHRALE
5 DD 7 4 v 2O % Fa, B o iz 13 Fe
ET 5. SERAC L HOTHREShI-FOHE D
7 40n (Fa) Eoffiz, FHB cloTHE
BhicBED 7 4 v s (FB) EofcEL v, ik
T BEER AB BRI b5 fedbiz, =
NI VHA2XBRIFTTHINETHS. Kl
WL, BBk E 7 4 v 2P AMRCEET 5 -
ER X OTELNDND, (O MHEEIE Lk
O Ta, Fr_ Eo@AAE LT, BEREIIEL
{Ieh. ThEMcER B nRALEAFCHo
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T, ShEPCHUITER B ol o
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