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Distribution of GSR particle in Car of shooting by Atomic Absorption Spectrophotometry
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Quantitive analysis of distribution of GSR particles in a criminal suspect car using
“Atomic Absorption Spectrophotometry” analytical technique. A Glock 9 mm. pistol and
bullets Master are used in the procedure.

First, the driver is assigned to be a shooter. The driver points the pistol to his/her left
hand side, shooting toward the left glass door. Only 1 shot is required each time. Next step the
gun shot particles inside the car will be collected by using a cotton bud, in order to be used
to determine which area has high concentration of the GSR particles. The result, the spot that
the pistol were directly point to has the highest concentration of GSR particles. In order to find
out the reduction of the GSR particles over period of time, the same procedure is to be
repeated. And collections of the GSR are to be made immediately, 1, 2, 3, 4, 5, 6 and 7 days
after the shooting.

Analyze the concentration of Pb, Br and Sb in gunpowder residue using a prepared
100, 300, 200 ppb solution results in an R = 0.9985, 0.9983 wag 0.9997 linearity. From the
samples, the concentration of GSR particles is reduced over time. But they can still be found
even many days after the shooting. In forensics , the study is useful for helping police to
identify cars and guns associated with crimes , also to estimate time that crimes take place ,

and the positions of shooters.
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gea1nUunneelauin 8%e GLOCK wu1m 9 uy. LUGER §u 19 Aueidinded 4 43 1agn1nsia

Aaszisaiiludiulsznovvaauinlu Ao weudludl (Sb), azia (Pb), wazuuisey (Ba) Tusaaudd
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randne warvinnisiiuwdnduihluieseinioesensialaneutdn (AAS) Wun15RIIATIZINNG
N38918M71U9UNAINAUTUTITEUY JATIINTALUA UTBLTENTT N1TATIVILATIEY Gunshot
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1. fefnwnsmuSinanesiity (Gunshot Residue; GSR)  Tusasud laewaila Atomic
Absorbtion Spectrophotometry.

2. wlefnuwiumwesild WuanUFinaiittu (Gunshot Residue; GSR) finszaeeglusalst

3. WieAnwUSununsanaawaaitu (Gunshot Residue; GSR) Tusseziian 7 fu

2511933
1. gunsaluaziesasiianldluntsnaass
1.1 1A383 Atomic absorption spectrometer iq'u 280Z AA Bvie Agilent

1.2 Yumnealawn3n 890 Glock WA 9 1y, Luger U 19 ANugIE &0 4 i1

13 nszquifueslaumdn Bvie Bullet Master 124 gr. ¥u1A 9 1. Luger

Ay o A

1.4 sagudnseUe 4 Useq 8vedyy (IZUSU) Jufuuad (D-MAX) $1uau 1 fu

U 9

1.5 sagudnsyuy 4 Uszy Bvelalodn (Toyota) Juladn 31 (Hilux Vigo) 1y 2 du

1.6 A1uwuda (Plastic shaft cotton buds) B%e salsenenuia

1.7 wHUns (PVC) 9u1d 1219 X 8717 45 x 50 cm.
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1.8 @1sararensalumsn (Nitric acid 65%, GR for analysis, Merch, Germany.)

1.9 @1sazaleunnsgIuweudlud (Sb 1,000 ug/ml, High-Purity strandards, ussnlne

1.10 @1sazasu1nsgIusmoudluil (Ba 1,000 ug/ml., High-Purity strandards, ussnlne

e
=D
o)
d)o
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SE
=

1.11 ansazateuasgukeuiluil (Pb 1,000 ug/ml, High-Purity strandards, u3ewine

2. NAase N1sNUAIEN wazdanizildlunisnaasg
2.1 galanmundiaudu umddunsinudeile annszanauazBeiugensyan me

o1stunneslawiin B0 GLOCK wu1m 9 uu. LUGER $u 19 amgnadndes 4 i funszauiy
oelawAndio Bullet Master 124 or. 9un 9 . Luger Sanssay 1 1

2.2 Yhmsvaassdosgnsnszateiivesoynasindy lnevinimeass 3 At lusn 3
fu n¥nBstuudaialy 30 Wil wdrdehnafuiegs

a

*mafiuietaesihdunelusosududasdu v 14 v Taeldfuddyy
&8 5% NHO, Winfiusiiaisine et

- n3¥ANTA (Windshield) 3 USnd Ap WS1, WS2 uag WS3

- Usggsasnudng (Car Door Left) 2 UStad A Drl1 wag DrL2

- U529350A1uvI1 (Car Door Right) 2 U314 A DrR1 wag DrR2

- Aaulwasa (Car Console) 3 Usm fip CS1, CS2 uay CS3

- inAUIa (Car ceiling) 3 U1y A CL1, CL2 uag CL3

- WABTa (Steering wheel: SW) USLIauLAE?

23 hmavasoadoimauioudsuisiuns PVC AU fuRtvesussrsasusidiudie

diethanldlumsnassudowesnisanasaseyniashBuiifiuinvesUssgsasudse Tasvhnsmaaes

3 59 Tusa 3 Ay ndandsundnald 7 Su wdr3evinisiiudiedgng

¥
I~ a L4

2.4 YNMIVAAB4TBIYDINTaNALURIBNAINTURNURIMT (PVC) TRnaIUUiuRT

@ '

Usegsngudaudie Tagvinimeass 3 ass lusa 3 Ay ndRndslu saguddudinailmdnvesse
P lUTFuludIsUse s usuUnd audananfiiivug 39915 UAIBEIIULRUR AWML (PVO) Tae
SrezIANAETINNSAUMIBENN 8 AT AB WUMBETUR, 1, 2, 3, 4, 5, 6 way 7 YU Aendanisaesu

3. NSATEUATDEN
3.1 thwomaadnladduiiusseiudamiuiegavinduy wvhnmsdadiieinisu
Mudddegadunaeanaass aun 10 mlUld Auto pipette ga a1sazany 5% HNO, Usuins 1 ml.
aslumaannaans UnnvaonnnaosmsuiuwsTlay uiieliuiu 24 $alus
3.2 asavanediegisiildannnisatnuiuds 26 Sluddlucup wdnhlulesevsae
\ATe9 AAS.

3.3 1p38u Reagent solution Way Standard solution
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3.4 mMsmsguarany 5% HNO; Uwnansavanaudunsalunin (Conc.HNO,) Usuns 5
ml. aslu Volumetric  flask 119 100 ml. udUsuUIHIMIAIE DI water QUATUAILADINTT
3.5 Mswseu Working standard solution %83 Sb, Pb uag Ba UiUnansazaleuinsgiu
1,000 ppm. 983 Sb, Pb uaz Ba Usuial 1 ml. sua1au aslu Volumetric flask vu1a 100 ml. wéa
U5uU311m368 5% HNO, agldiansazanannnsgiu Sb, Ba wag Pb fanududy 10,000 ppb
3.6 91ntwh Standard mix solution Inen1sUiunansazansuinggiu Sb Usunas 1 ml
a1503a18119557% Pb USua 3 ml wazalsazaleuInsgIu Ba Usuia 2 ml dazld Working
standard solution 484 Sb, Ba way Pb fimnuidiudiu 100, 300 way 200 ppb MuEIRU
4. Aesenlagldia3es Zeeman effect atomic absorption spectrometer i;u 280Z AA

v Agilent sllan1izlummeaesia 3 519 fie

NAN15IUHATDTUTIUHNANITNAADY
ASANEIANUFUNUSTENI19US U VDU U LS DU UANTL UL AT SLELLIAINITNAABIVDY

windunendanisdlu lngliihunisdusadudBdunasiuunenszuontulunisinudredio Be
rutesnszanse NN AsSRlugE wue 9 uy. Tagldinsinunsiavesshtiumelusasus way
AnwnsiasuulasUinaveauhlulusseriaisneg fu nendinisdaliu fe Wiuiud 1, 2, 3, 4,
5, 6 way 7 Yu Tngldinaiin AAS. lGnan1simseh feil
1NNTANYINTINLINIFIUTVBIANTATAELaURALLT (Sb) ngi (Pb) WagluiFe (Ba) Wwlsu 7

AMULTLTU 100, 300 wag 200 ppb AINaIAY ALl

M13199 2 ANUDLTUYRENTATA1ENIRTE UL LAY (Sb concentration ) AUAIN1IAANGULAS
(Absorbance : Abs.)

Sb concentration : Std %RSD Sb concentration | Mean Absorbance
conc (ppb) (Abs.)
20 a.7 22.219 0.1487
40 25 42.184 0.2823
60 3.4 59.275 0.3966
80 a.7 78.897 0.5279

deyannuduiusilaannsinsen seninedinisganauuas (Absorbance : Abs.) wag
AUdLTUYD A TazaNEIInIFIU (Sb concentration) W wasans W wuIldAuduTusIudunse
. .. = U o & A i . .. 2
(Linear Origin) {@UNSHLARNIAIUANNUS AB Abs = 0.00669 x C agan Correlation coefficient (R”)

¥
v

= 0.9985 Fauandluns a1 feil
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0.6

0.4 o

Absorbance
o
w
.

0.2 4

Calibation curve of std. Sb

Abs = 0.00669x C
r=0.9985

10

20 30

50 60 70

Sb concentration

80 90

NN 1 ANUANTLS sendneAInTsganduuas (Absorbance : Abs.) WagAMLNTUYBIENTaEATY

1173551U (Sb concentration)

M13199 3 ANUTUTUVBIANTAZANENINTT ALY (Pb) AUAINISAANGULAS (Absorbance : Abs.)

Pb concentration : Std %RSD Pb concentration Mean Absorbance
conc (ppb) (Abs.)
60 6.1 65.766 0.5336
90 4.3 86.966 0.6649
150 0.4 124.185 0.9198
210 4.4 143.965 1.0453

o v o o Ay v a ¢ ' ! a
idoyanuduiusiliainn1singz sewninerin1sganduues (Absorbance : Abs.) uae

AuLduesaNsara1811n3gIU (Pb concentration) Wwasansin wuaildauduiusiluduld
- 0.00002 x C x C + 0.00956 x C WazA

(Quadratic Origin) TaUNSLARIAUEURUS Abs

Correlation coefficient (RZ) =0.9983 éﬁuamﬂuﬂswﬁ 2 51'\15
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N3N 2 ANUFNTUS sEndneAInTsgAnduLas (Absorbance : Abs.) WagauLduTuYesETaTA1Y

1191991U (Pb concentration)

M13199 4 ANUDLTUYRIENTATABNIRNTTIULUSEN (Ba) AUAINTSAANGULAY (Absorbance: Abs.)

Ba concentration : Std %RSD Ba concentration Mean Absorbance
conc (ppb) (Abs.)
60 0.3 60.811 0.1662
100 1.1 96.562 0.2639
160 0.7 160.000 0.4373
200 1.9 201.476 0.5507

o w o o Ay v a ¢ ' ' a
idayanuduiusilanInn1TiasIe senieaIn1saaAnduLas (Absorbance : Abs.) kae

AududuvedansazauInsgIu (Ba concentration) unasans il wuinldanuduiusidudunss

(Linear Origin) flaunisuansanuduius fie Abs = 0.00273 x C uazA Correlation coefficient (RY)

= 0.9997 fauansluns il 3 sai
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s N
Calibation curve of std. Ba

X

Absorbance

Ba concentration
N J

N3N 3 ANUFNTUS sEndeAInTseAnduLas (Absorbance : Abs.) WagaLduTuYesETaTA1Y

1173574 (Ba concentration)

nsAnemINIINIzANeRIvaauMaiuaitty Tuse 3 Ay
INNSVABBIMINIINTEIERvetoynAwinty lusa 3 Au nasnBluwainiald 30 widl

wa39vinIsiAusiegs Taevinnisiiuiiegraudnlunielusosud 3 Au Manue 14 US1o handsa

A15197 5

a13199 5 Ysnanuiuainmaiudiegrsuihdunmelusosudnszuy 4 Uszg Bvelaledn (Toyota)

suladnd 3R (Hilux Vigo) vanelawmzideou §-9889 (Fudl 1)

UShauAuainty wouRlud(Sb;ppb) | mefa (Pb; ppb) | wuiSew (Ba ; ppb)
Blank 0.040 0.378 5.678
N3LANIA WS1 1.843 0.328 9.952
(Windshield) WS2 0.784 0.454 7.043
Ws3 1.915 0.256 4.135
Uszgsasude CrL1 744.755 >210 1794.935
(Car Door Left) Crl.2 242.190 204.771 662.419
Uiziﬂiaéﬁum’l CrR1 110.346 64.574 258.096
(Car Door Left) CrR2 18.026 22.418 173.374
Aoulgasn Cs1 11.046 20.098 170.266
(Car Console) Cs2 7.229 52.756 166.069
Cs3 6.092 36.055 142.973
NATUTD CL1 6.298 17.944 89.780
(Car ceiling) cL2 8.125 9.126 55.937
CcL3 2.726 6.363 109.970
WUIFETD (Steering wheel) SW 5.930 26.173 85.296

102



Veridian E-Journal Science and Technology Silpakorn University U7 1 adudl 2 Weoullunau — wweu 2557

e N\
. . M blank
Concentration of Sb in Car 1.
_ B WS1
=
g mWS2
o EWS3
N
= mCrll
=
2 mCrL2
=
& B CrR1
=
S _ m CrR2
=
8 mCS1
Position. mes2
. J

N3N 4 wanansiUSeuiiieulSunaueudludl (Sb) melusaeudnssue 4 Usey 8vedyy (IZUSU)

SuALIAS (D-MAX) fufi 1

Concentration of Pb in Carl.

250 -
2
o, 200 A
'
=
=% 150 A
Sl .
=] H concentratioon
[=] i
g 100
2
& 50 4
e
=
-]
[
g X = ™~ M — ~ — (] = ~ m — ~ on g
S EZ2 2253588383333

e E L N U R

Position.

N3 5 wansnsilSguiiigulTinumeia (Pb) melusaesudnseus 4 Useg Bviedyy (1ZUSU)

uALLAG (D-MAX) fufi 1
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( N\
Concentration of Ba W blank
mWS1
‘é in Car 1. =Ws2
= mWS3
E mCrL1
=]
E mCrL2
g mCrR1
E
§ [ | m CrR2
g cs1
U " mCS2
Position.
- J

Y a

N3N 6 uanIMTUSEuigUUSINMLUSE (Ba) Melusasudinszug 4 Usyg Bviedy (1IZUSU)

SuALLAT (D-MAX) fufi 1

A15199 6 USinausihuainmsiiuiegraaintunmelusaeudnssuy 4 Usva 8velnledn (Toyota)

1Y

sulsdnd 3R (Hilux Vigo) manewawmzilou ne-2314 awwan (Fufl 2)

uSafuiwshty wouAlLL Ay WULSBY
(Sb;ppb) (Pb ; ppb) (Ba ; ppb)

Blank -0.219 1.063 7.414

A3¥ANTA WS1 -0.076 7.270 50.610

(Windshield) WS2 -0.253 0.944 31.836

WS3 -0.350 0.205 10.361

Uszasamudng CrL1 61.130 71.239 107.293

(Car Door Left) CrL.2 9.103 30.762 115578

Uiz@saﬁ’mﬁum CrR1 0.423 14.048 48.890

(Car Door Left) CrR2 0.833 15.663 44.118

AoulwaTn CS1 4.566 88.389 281.257

(Car Console) CS2 3.823 27.891 88.490

CS3 2.158 17.291 70.023

WAIUSE CL1 109.667 22.072 180.729

(Car ceiling) CL2 122.312 18.047 166.118

CL3 114.925 21611 194.808

WNUIFBTD (Steering wheel) SW 3.340 54.824 105.641
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g D
Concentration of Sbin Car2. [Pk
Ows1
OWS2
=
2 OWS3
=]
g mCrL1
-g i mCrL2
£ 2
5 — mCrR1
Q .o, .
g Position m CrR2
N )

N3 7 wansnisidIeuiieudSinaueuiluil (Sb) melusaeudinszue 4 Useq Bviedyy (1ZUSU)

a L4

SuALsAg (D-MAX) @il 2

- N
: - blank
Concentration of Pbin ™"
mWS1
= Car 2. = WS2
[=P
: mWS3
% mCrLl1
g W CrL2
g i | | IJ m CrR1
E H CrR2
= Pocition.
=) Cs1
o J

Y a

N3N 8 wanen1silSeuiieudSunungia (Pb) melusaeudnszug 4 Useg Bviedyy (1IZUSU)

oA v A

JURLUAG (D-MAX) AUA 2

9
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4 N
= Concentration of Bain ®blank
& mWS1
E Car 2. WS
as mWS3
=
2 ECrLl
N
g W CrL2
=
2 m I I | I I mCrR1
S W CrR2
o Position.
CS1
- J

Y a

N3N 9 uansnsSeuiisuUTinauusen (Ba) Melusneudnssus 4 Usey 8viedyy (1IZUSU)

1 a

SURLLAT (D-MAX) Fuii 2

q

'
a

A1519% 7 YSunasvdnUunnmsiivimegiauindunelusaeudnsyuy 4 Use 8viedyy (1ZUSU)

1 a

SUALUAG (D-MAX) MN8LaINel8u 13-5937 @aUan (ﬁuﬁfs)

9

UShauAuainty wouRlud(Sb;ppb) | mEa (Pb ; ppb) | wuidex (Ba ; ppb)
Blank 0.103 5.908 2.562
NTLINTD WS1 | 1.113 14.1344 18.590
(Windshield) WS2 | 1.910 25.968 23.272
WS3 | 0.870 3.384 20.590
Usepsamudne Crll | 2935 17.803 53.159
(Car Door Left) CrL2 | 148.590 516.541 552.175
ﬂsx@mﬁmﬁm CrR1 | 3.042 16.086 51.886
(Car Door Left) CrR2 | 7.037 15.060 102.650
AUlYATH CS1 | 234.878 157.423 613.978
(Car Console) CS2 | 35.670 59.772 201.890
CS3 51.644 41.343 295.621
LNAUTD CL1 68.178 47.726 347.571
(Car ceiling) CL2 48.753 15.529 172.087
CcL3 71.817 28.565 149.333
WWNA8T0 (Steering wheel) SW 24.506 30.841 131.259
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e N

Concentration of Sb in Car 3. mblank
mWS1
mWS2
mWS3
mCrLl
mCrL2

I I m CrR1
|

m CrR2

Cs1

Concentration of Sb (ppb)

Position.
. %

N5 10 uassnsSeuiisuuiinaueudluil (Sb) melusogudnsyuy 4 Ussqdviedyy (1ZUSU)

oA

SURLUAD (D-MAX) MaNeLaunesley 1-5937 a@9uan AN 3

9

- N

Concentration of Pb in m blank

S C 3 mWS1

g ar s. =WS2

é mWS3

[

=) mCrLl1

g

= W CrL2

8

::) e . I_I m CrR1

g o W CrR2

) Position.

@ CS1

J

/

Ny v

nImN 11 wansnsiUSeuiisudSinunem (Pb) melusaeudnsyuy 4 Usey 8viedviodys

(IZUSU) qufusied (D-MAX) ssneiavmzidou n1-5937 aswan dufl 3
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e N
Concentration of Bain  wmblank
P mWS1
=
B Car 3. = Ws2
2 mWS3
o
=) mCrL1
s
= m CrL2
[+
*E H CrR1
54
2 | CrR2
(=}
Q CSs1
Position.
_ J

¥

N 12 uansnsiIsuiisudinauuiien (Ba) melusngudnsyuy 4 8viedyy (1ZUSU)

oA

SURLUAG (D-MAX) MianeLaungidey n-5937 a@wan AUy 3

9

nsAneasnsTeufisulHumte PVC fiu WuRavauszasaeud
MmeaesTassleuisuwsunia PVC U WuiRivesUsegsasudaiudie Lite
nldlunimaasasesveinsanasveseunalituiinuiivesuseasasusse lngviinismaaes 3

(%

A51 Tusn 3 Au na9NTIUULAINGA 3 U WAIFYINNITAUMIDEN LAAINISHANITILATIZY F13i]

M3 8 USinaeuniashUuiiudunids PVC AU wuihvesdsegsaeudinudng nasaindslu

wanaly 7 Tu

Usianfifiuisitty | wouRlud (Sb;ppb) | @2 (Pb; ppb) | wuideu (Ba ; ppb)
Car 1 Surface 87 143 1,111
PVC 87 116 1,187
Car 2 Surface 189 260 2,713
PVC 186 252 3,082
Car 3 Surface 125 466 1,600
PVC 134 456 1,667
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Concentration of Sh in car.

200

surface
150 -

B rvc
100

Concentrationppb

50

Carl Car2 Car 3

NN 13 wanansiUSeuliigudSinaeuniakauilud (Sb) Audumils PVC fu Wuiivessee

SOUUARIUTY NAINBTuAINILY 3 Tu veeTaAu 1

Concentration of Pb in car.

500

400 B suface

300
200
100

Carl Car 2 Car3

d PVC

Concentration:ppb

nIMN 14 waesnsiUSeuLiigulinaeumawuSl (Ba) Nusuvila PVC fiu Wuilivesusegsagus

fuge nasndelunanald 3 Yu vessodun 2
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)

Concentration of Ba in car.

18000
16000
14000
12000
10000
8000
6000
4000
2000

Concentration/ppb

Carl Car2 Car3

NN 14 wanansiUSeuliigulSinaeunangia (Pb) Mukuntls PVC fu WuiivesUsersaeus

1% v o a A v vy o v A
ATULIY MaﬂfmﬂENiJULLa’WNVL’J 3 U UNTAAUN 3

Fothdeyarnuiduduiniiasizvivnaaii (Oneway-ANOVA)  Tagfinnsanyuiunaoymea
yosusidu (GSR) Tsilsnn 3 swduesduszney Ae woudluil (Sb) nef (Pb) uazuuiSew (Ba) 7
Lmsamagiuuﬁuﬂwawiz@iaauﬁﬁm%ﬁ8 Wisudfleufussinaeymamantiuuuiufiands (PV0) e
naaeuBsluruYensran wuirlidanuuanssegraliudfey (p > 0.05) §ITedadonldusiunds
(PVO) AnuufiufinUssgsasudnssuy fithaldlumsvases ileansiuiusasudnszuglunmvnaoas
wsgmsldsnsudnszugdaslivedlngasidanunirefiwmiioutu durunaredulunismaass 3a

Juldldenn deduiRdedadenldiagumeuny Tunismaassaiwioly

Anwinsanasvasauniavainty
NNINAaINIUTIINNITanaesaynAindY tneviinisvaaes 3 A3e lusa 3 Au
waangslurunisesnsyanlunisUseadudng anuwinnsiiudaedne Wi, 1, 2, 3, 4, 5, 6 uay

[

7 Yu Aevaansdstuy lenanisiasigiieadl

oA

M390 9 USIauuilu ndsanmsBlunuseasosud snudie Bviedyy (1ZUSU)  Jufuund

9

(D-MAX) 8@ uNLLUeU 13-5937 adsuan (ﬁuﬁ 1)

© wwesom wouAluil Sbippb)  meifa (Pbippb)

_ 465 555 5,707
_ 266 420 5,171
_ 234 406 4,739
_ 210 392 4,514
_ 135 147 2,714
_ 62 254 2,878
_ 55 124 1,916
_ 53 125 1,647

—
—
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M19199 10 UsIauusihlu wdsannmsBlunusegsosud audie Bvielalesn (Toyota) Juladnd

318 (Hilux Vigo) mneraanzileu 67469 (Fufi 2)

© semam uouAlud Sbippb)  asfa (Pbippb)  wulen (Ba;ppb)
_ 627 1193 3,971
_ 302 520 3,771
_ 159 449 2,356
_ 123 228 1,805
_ 73 238 1,845
D 56 225 1,744
_ 40 195 1,608
_ 39 154 1,017

M990 11 Usnauiihlu wdsannnsBlunusegsoeud dudie Bvelaledn (Toyota) Juladnd

R (Hilux Vigo) maneawmzidou 59889 (Fufi 3)

© sewam usudlull (Sbippb)  Asfa (Pbippb)  wuiBen (Ba; ppb)
_ 349 667 3,712
_ 104 167 1,290
_ 49 251 1,252
_ 15.3 35 1,500
_ 15.2 6 1,471
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4 N\
Concentration of Sb car 1,
car 2 and car 3.
\
2\
g. carl
§_\\
E \\ — CAr 2
-
S K car3
[8)
c
S \\
———
SLELLIRT (W)
- J

N3N 14 YSinawessinueuiludl (Sb) uThauuUsE)InguRvessnguinTyU 14 3 AU

4 N\
Concentration of Pb car 1,
car 2 and car 3.
Q2
o
g. \ carl
§_\
= — 3 2
g\
S ‘\_ : car 3
(& R——
[ =
o %S
(@] -
SLULLIRT (W)
g J

NN 15 USuawessigngmi (Pb) UShauulsensngudvessagunsyuy w9 3 A

4 N\

Concentration of Ba car 1,
car 2 and car 3.

\

2

3 \\ e carl
o

B \ \ = car 2
=)

S v\ car3
8 ~

STazIIR (W)
N\ J

NN 16 USUUVRITINKULSEY (Ba) USIINUIUUITEATASUATDITIEUANTEUE N1 3 AU
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