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HYXSHF) FENY 52 Foizg oF

e o

AARYFZYLE 1980dd F olF aEA
FEAAGART ol Uul AL RENAY
AEY BE A FoA A&Hoz dF a4
Holzn gon HAZ EAF Fye REES
Near-net shapeZ % F2 & ¢ & F4%
FEPHORA AAHAA D . £F geog
o] FxY LAY A ALHAR Y&
Al 35 % FEF 9iHQ 3&A59 Fzu
g oole §47] BgARY F2d JoME

< AHEE 29 ¥ 5 Y& Rez 7Y
ANALE A3 el HZo] dEY BN 2 B
HEo 8 FHe) AP FZY(Sand Casting),
Z2EG2FZW(Investment Casting) ¥ 8F
Z(Die Casting)el 9314 AZsolxn o B
¢ Fhe B AIRE € F2 FEEE0] €4
AY4RYPF2YHA g8 FRed AT E==
AT HEFA & Aoz daxn gt 9
o] 2000ddlelE &3] AgEokd JYAME F
Ho FzPoz Ao 2E He REEF,
EFS NAH AHAol 8FHE AEL AYH
B4 348 /M3 B FEAEE] 247y
FZYd g3 BAso A Roez o FxY
3 #3889 R & D ¥ FEIA & AEAEY
Hoert Agstn Qo 12X 939 3
1A E2Eoj2A7E A AEFRYY 9
3o AAEol A e FF714 d¥ MgEE
FEFY QMY AARYFZY £98 FA
3o ANPF2 Fo Qe Aoz AlRHoA,
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¥

mEta B BRuAdMe AMREYEFZYP AL
2 AYSRE, B9 27E 94 R ASH
FEANA QoiNe AURFFEYS WA
9 A7AE 9 $84H Had FHFes
2A%aA gt

1.4 &

AARYEFZYUE H W. Shroyer [1]19] &84
MEEox 19589 AE FASHZ FTEHUG.
2% 19649 T. R. Smith [2]o] 93 AE3 =
A 1980 7R o] FE¥d did FAEE A
&850 gtAgk 19813 Smithe] 37 wEd Al
NE 71HeE AYE FEANY BFFoz A
T -

19809 d] %, @4 2% AFAYAE uto] T
@3 P AFALEESE P AHAM L4
2y FZYPE AMEE o] AR glou, 19804
g Futo]F o] FxYP] 8ol FFdd A
AT TESRT ol IuigE #
g, 53] 533 4L /MR REAY ofF
FHoz gEHAA L Yot 198d FEINE
7122 2% ] R. Brown? E3A [3]d] <¢J3H
AAAR2Z 10071 )39 dA7F 2PARY F
S o83t ud ¢ F3E FEAEFS N
33 e ok oz 1007 ol FAt o
F24E EY3q FFE 7154 47 E HE
31 Qe Aeg Rudz: Qo = wid 2000
E ol49 Al-Base 33 F 40008 °]de F3
(Cast Iron) FEEFE0] 24RYF 2o 23A
Aol n o ZAEA A (3].

2ARYFZY oF AFANE € FAHE
< 1980 Fut ojF HZ 1095 /MR sl
A olFojFom, 1 A o] F2YH FHY
FUFo E3 o] ANA AF FE FEHY
A Qe d™got. o4& 29, FTHdMe A
2AEgFzYPo R Beoxa YA, F9He
2% Evaporative Pattern Casting Process,

.
L
R
|
Z_-]

u

Expandable Ploystyrene Moulding Process,
Evaporative Foam Process, Lost Foam Process,
Full Mould Process, Policast Process, Replicast
Process &, o] F2¥& &8 Ad7AEd 4
23 A 2 g4 £ I wEpA ws- o
¥ ojgog BIYAn Yok

AARPFEZYL A BT & 713 A
AERE B3 AFAEE A doAX HAA
Aoz 713 AzHR Y& FRYUFY suo
. 1 39 ofEE F2FHY Tas}, A
o A7E € E3F P49 Near-net Shape=
o dFAMe] stEd R FY FH FE2YE
o w3l 2ARYFEYPL] AFY F Ue
2 AREL JAL A7) HEolh ol HF
AN WEL 3 2ARgF2Y 33 4 9d
o AFs FUC

A2 AT FEAS JAMY 2PRFF
ZH #8& ALHog Frtstn QeH, 53
AEAE AIFEAF Ao of§ gddtA o &
go] A3 gt A AAAHoE LARYF
2o &4 717 Zo] A Ax Ye A
44 AIREo2E F71497]d(Inlet manifold)
g E 4 Jon, ol9dx Hyola PE ¢4
(Brake pump housing), ¥ & =(Cylinder
head), 17 &Z(Engine block : four cycle-four
stroke)5o] o] FxHol| oA FAEE A1
ot @et ol wjz)cly] #(Exhaust manifold),
Bo)2 Az W (Brake caliper), H¥o]2 23
(Brake disk) ¥ Z#3 ARZE(Crank shaft)s 9
AE34 FH(Cast rom)FF Fidel gl E
AARYPFZHL Po] F4H Xu Yot o}
£33 A AAAHLZ AFAAAAN dFH
1 Y9E A%E FAd B2 AFAE AISHA
B FEXEQNAE 2HARPFZYY TR
2Rz AF FEHI Y& Aoz ¢Ax
Atk 2 dzA, vFe Ford R ZFx9
Peugeot5 9 AFAYAEL 2MARYFZYHE
o]g3le] Fajo] FHA Ventilated brake disk
E gAE Al E¥AEY Ventilated brake disk

Bpsl #H 8E 43 (19%. &)



LYBYFEY Y ¥ Y

g MEscd A3 e FES2 e
AL AEFHNAT. 17 19 929 Loughbo-
rough Universityol 4] AlgA4te] 433 AlE3
A& (Duralcan 15 vol% SiC Particle)?] Ventil-
ated brake desk& JEMARITH4L olgdE A4
EYFzYE 4% B N2 J|EEC] A
M AT Fol doH, I 24 EgAs A
o JojMe 2ARYFEYY 8o #dd 3}
93t A dFsnA ok ofF nAE date 2
gtato]E 734 (Graphite Reinforcement)E ol
X A7) Polystyrene Beads$t &Efste] A4
2y AFTE F AR S T-’x‘-@°i/‘1 3
Ao E@AE F2EFE 4E 7 & Wyl
Wus} BeechToll 2|34 ’*]EEMﬁq'[S].

JO8 1. LMDHEXE A SEAMRY HiE 0]
EIE Bol3 clAZ(Ventiated Brake
Disk)

2. 2ARYZzY AL,

A AHEEO A1 Qe 2 Y4
(Mould ~ State)o] w}A 5-711 Empty Mould
Process 2 Full Mould Process & 7FA & T8
g 5 gl 2ARYFZYE A% gy

% #

FZYEL A, & 8T £F9 ¥ /A
FY(Mould)€ =& (Sand), A&t (Ceramic) F&
H%(Metal Die)E ©]§3td A & L¢3
& AFHA FYP9 Fd FYIY FxF
& AA3E Empty Mould Processel &3t}
2y 24RYFZ2YPLS 38 U9 "ed RE
3} FYE 49 Evaporative pattern, § &
AW 4843537 AL F24 2XN2E HH
(Polystyrene pattern)g HAEAZ S434E
F48d, FYE E555 Y3 24T Yo
S8 g T FAd 2 A BFFEo] A
5ol A4AR¥YH FUF YA F2EFS AN
3 Wyez #£2<¢ Full Mould Processoll &
gk a9 20 2ARYFEYY J|1RYAYE Y
12 A=

Ut o2 AHRYPFZYLE ol o] 2
Al M FRLE Yo B £ Qi

1) 2458 21|

2) A%

FEA

4 A XHMoulding Box)

2 DY UF A

(Degradation products) 28 (Coating

o
il / H

&8 A
(Condensed gas)

Hx FHEH FEA
{Dry unbonded sand)

a8 2 24y FExel J|EHa

29 3 24287289 AFHA 723
£8 depitHel £4E¥F2YY F23
HYEe A4 A9 A5 olfoiRe, 3
g Fzyd uae 53 Be Yy 7=

ﬂhéoﬁo&

R



1. EPS Pattern Preparation

Pre-expansion of Tooling Design
Polystyrene Granules / and Manufacture
Pattern Production

Pattern Assembly

. . Coating and Dry
2. Moulding Operation Moultli g —— Sand Filling
‘ Vibration
3. Casting Production
Pouring
Solidification
Shakle-out
/ \
Casting Sand
Shot-blasting Reclamition

Cut-of Cluster
Fettling and machining

2% 3 24ZPFxYe FEIYE

2%

Bist MK 8¢ 42 (19%. &)



+HRYFEYY B X Y

o el sloid AR Fd R AMERE
A AN & ok 29 4o AFEY LAHR
y Fzye F2IAAAY 4 4 e
7). 8A 2428FzHe) Ry F233
e 2R g4l FA3 37 HAXZ
on 23 W% B £y AFR AN EF
& g4 AFAREY dFPAA ®ol AL
3 Sl

21 2M2E FH|

MM

o] AL AAsRA & AEFH YT ¥
Ao 2458 9 G7AE ZPAATAAA A
el HAA(Glue)E o83 AW AF2H
(Pattern Cluster)2 %Eo] £8&4 A2+ (Cera-
mic)e2 Z%(Coating)#¥F ¢A3 ARAIIT
GAZA oiele 57HAAAS YA E o

(1) du) T A7 2ARHu = Bit

2 2428 2 g34 i) ¢FEs
(Die) A%

3) 24%Y ¢ g7

@) 242y ARF2E A

5 284 Age 29 R A=z

B 249 o g 19 59 uJehinoHs]
AARY 2 g7 AdrE 389 2w
el 2343 $34 vHE dd & & e
U A48 2 874 A%e FHX EF R
19}l UEHA 4714 FAL NRoz g Yok
Z QA7A YU T A el
2R (Filling), 7} (Steaming), ¥Z(Cooling), #
2(Bjection)d] 712&A0 A 2428 2 &
ZA7 AAsAT, 2t 4 FRAE 47
2o 2483 2 w74 A7) AL 2 A%
Fare) EA gtd O 4 . 242Y 32
2228 A7) 9T AAAY ASYLE 2
A 45 2 A%A A2 Ure B ¢ o,
AENdE A28 o]48 71AH %2 (Mechani-

# B

E 1. 2A(Evaporative) ZE(Pattem) ¥ &7
(Gating system) M&t7]2] 38 & S,

Operation
Filling

Technique
Pressure

Vacuum
Combination

Steam alone

Steam ejection
Steam pulled by
Vacuum
Water/vacuum
Pulse water and vacuum
By handling device
By soft foam mould

Steaming

Cooling

Ejection

cal press-fits), ¥&%(Thermo-welding) ¥ %&
5} 97 (Ultrasonic-welding) 5 [10-13]¢] ¢t &
ARy 3aF2e9 IEPY =¥ =24
(Brushing), 289 (Spraying), 2¥ ¥ (Ove-
rpouring), 8% (Dipping)5 #1-¢ thdsAl JiLH
o] it

22 FEHE

o] 34L& AFAEL T3 AFHN 2R
Y AFAEE o)fdtd FYL AXde dAR
A ot#ld 3714 AL Y_EHT
(1) ZHE 2428 AF2E FFYAUY
AAAZ.
(20 3249 Azd FEAHDry Unbonded
- Sand)2 FEFAUY F2 FHE AR
(3) A% (Vibration)& Fo FEAIE FIAZ.

AAEY  Fxyol FIY AF .’x‘-‘ﬁ(Sand
Casting Process)# @43 d&yde AZA7 3
745 A 4 Az¥ FEAHDry Unbonded Sand)
& AHg3td #82 AFse Aol WA HE
59 FAHCore)A & 82 A gon, 53
FEA 9 #e € AELo] o}F folgdt. EF
Aol d d& a9 69 Jehiol FAH14].
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L 8|22 ojujLx 2. AADHYL

3. A #(Gluing) 4, 2AREIARAE

5. 28(Coating) 6. Y=(Drying)

a8l 5 AMD®ZExHol AAMDE(Evaporative Pattern) EHIZH.
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13 6 2N2HFZYe FHAY B,
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Y BYFEY ) HY 2 Ay

23 T4

o] 34L& &9 FHL T8 AAHAA F
o 28§54E FYAA Evaporative pattern
clusterst FLE 49 HEHY F2EL YA
e GAZA olee 41X HAL W @)

0 FY % &1

@2 F3Z3AA € F2A M3

(3) Y9 AA

@) F2E LAY IR2E F FEAZLE
(Casting cluster)Z%& AFdd 2 7)A
7}HE.

SARPFZYL FAgo)l FHAAY Azd
TEALE AHSSEZ FYIHAI folFulely
g FEAY UEES ALLE 5 Y. 1Y7
d FYHA d d& BogFa Y14 =3
HAF g FEY EW EFHo gE =
Bl LEEZH2HY A 3edA AAs
of A% slon, FYAJ} F44clEg BL 2
et AAESFE Qith 24RYPL o] 43l W
88 AFH A 54T P49 FERESL Y
o] Y| E A o] X (Near-net shape)Z AJAto] 7}538m
2 FYF FEY 29 VAT we "gaz
Bk WA HEFTY £99% 2 HEAR
o Hefel o3 AAAY FhFoE A U7}
AZe 298 34 71dgs Yo

3. &ARYFzH ) 24 g oy,
SARYFZYL J2 FEBYIE 98
JeEE AR 89 ¢4 232EL o)
el BAY deAde Be FFL Aeo 2
FE VEF £434¢ 7YY FHEL uc
oH AEEUANT 1YY A 2EFE B
T AYE FEAN o Bo] B85 Az
Ank. 2ARYFzYe 714 2 FPoa: By
& P49 F2EEL Neamnet ShapeZ th A

% &

Aol 7bsd A EF Uk =3¢ FAZAAY A
Z£8 FEAE A43lnz dE2 FAE AFE
¥erh k. dE AW Y9 AYFzy
(Sand Casting Process)& a2 A48 g1
Ventilated brake disk& AJ4H3t =7} 917] wfoj
HEe FAAFY] R FAANE "oz A,
AYARYEFEYY H9E FAgol Ventilated
brake disk®] ##}e] 7}t 2ARFPFzY
€ o83l A2 Fe-base Ventilated Brake
Diske] o4& ¥ 89 YehlATHIS. oo
9 GEFHE v YAdrty AF &
3 T HES FHES INT U AQYLRET
2 AFAEE A ol AARFFzYES
AHEREA BE F YE AHEES J2aR F
¥d ABESL FNoE 2o AYH FU
a2y gz FE FHofyd dHEL A1 ¢
T A EE Ao, ole ©A 2ARYFZY
A F& Hol QlE Aol ol A AlE F
AL e EE HYA7)&EC] %1 Q& FF

¥ #A49 Ao AgHo A

28 8 AM2HFEX3 Fe-base HIE/O|EIE
B3jlo|3 c|AA(Ventilated Brake Disk).

1) #3279 Azxd FEAE Agslnz 3
A A7te A% PA7EA 2 AxF
o] Edasi,
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Inlet manifolds

Brake pump housing

Stator frame

Fuel pump support

Compressor housing

Three-cyl, two stroke engine block
Four-cyl, four-stroke engine block

| Cylinder head

High productivity, low tool cost

Cast to size

Weight reduction, reduced machining

Cast to size

Replaces two castings

Replaces assembly of ten diecastings

Cast-on housings and brakets, cast-in oil lines,
reduced machining ‘

Cast-in bolt holes, precision combustion chambers

Grey iron alloy

Stator frame

Water-cooled exhaust elbow
Counter weight(washing machine)
Gas burner

Air-cooled two-stroke cylinder block

40% weight reduction, holes cast to size

Re-design improved efficiency

No grinding, precise weight, replaces shell moulding
Burner holes cast in

Cores eliminated, tolerances improved

Ductile iron alloy
Gate valve

Exhaust manifold

Bolt holes, flange faces, valve seal, sealing surfaces
cast to size
Cleaner interior passages, lower weight

Pipe fittings Machining reduced or eliminated

Spring hanger Cast to size

Steering brake drum Design not possible with green sand

Brake caliper Eliminate two cores, internal passage formed
Differential case Reduced machining, better balance

Truck hub Lower weight, reduced machining
Malleable iron alloy

Insulater caps High productivity, reduced grinding

2)

FEAY A=Y R FHHA Foldin

8) ¥AHCore)7t BoYLEZ FAV] R 4

3) FHHAF FEAAY} &0l FEA}
o] A9 &S AELEE F Ytk

4) HAAYE A% 23] 2 FEFZY
IXER7F EE8 s

5) #ute FTAE o] &3k AF2E(Cluster)
Y2 oy AFY F2I} JMesER
3¢go] &0

6) FEAe A5ty B¥o] dogong ¢
g3 #HEg FEZY, F  Mis-match,
Core-shiftsd] g g7 ok

7 BEE == 93371E F9 Cast-to-size
7t 7bsdtth

32

7 49 FAAF dagit

9) Near-net-size/shaped] FUFZ7} 7Fs3itt

100 71A7H33A0 vi$ 243 2 F Jde=
Z 7NANE A ¢ FTFEY FEE 4%
g § genz JANIRNE YriHeR
178 4 o

11) #23A3< 44 A538 & gtk

12) B4 £o] tmz AAA S g 7
& 4 9o

13) & Fx4ol vlste Fojdun] 3 A7)u
g A72% F Uk

14) Fx2FAo] 43 HJornz ARI&UY

P

WSt 8 8E 43 (199 &)



2YRFFEY Y HY X HY

9 ¥84o] A€

15 FAE A43R gonz Fe F2Yd v
3o AAnA e F2E, 53] B3
Yo F2F9 A7 £oldg.

16) F# F2H vgid 49 @ F2339 ¥
7o) olF .

17) A7l $-43}.

32 242 FxHe| chY

1) 28 AFY EFL
B 9%L ¥t

2) B ¥4 AFY 35 242YL 49
YNz 28 Yastd AFzYHA A
£33 ok},

3) 24EYo] pPn dddA Eio 44
&4 2= gegr

4) A FzHeq FZF FAA A
At

5) FU2Z7t FHe AFFFZY ¥lsdo
=

6) A&27}e] FZAl Cabon pick-up 239
o] gojdiet.

242%9 FZ9

4, £ARY FzHo &

19803 d) Fulo)|FRE YukiigRE 2 z
FARERAG QoA AARYFZYH| L
A&Hoz FA3 F/Mg. @A 24EIF
Z29& AlE 2 FEYS FEY At B
AHgHolR T ¢S #ut ol B F2
E #8o] JldHgAR SlE FEYY F9 3
Yol oz aFaaq] #of, 53 53¢ ¥
Ag M Agag vE R F2 FERE ALY
o QM AAEYFEYS o]&L 4o E ¢S
Z718 Rez JldEd. 1999 2ARYFE
HE ol gdtd NS TE P 4FTE ¢
A ERE $ AFAEEY S UEN
oH13].

# 8

B39 AFA 2 AAEEE AL oA
AAEHFZYE o831 Y& dE AA, I},
FLAMIE 2L 2AE2 JehiQoHel @A
AQERYFZYPE AL e dRRe] wF
2 Fekag F719) FHAgold. I L dE S
B £ ofrol I7lME AARYFZY o
d BHET v 28 Ao AEHAY @
9 A9 @A LGAA BTN 24
YF2HE o] &3 Al-bsae ¥71ch71 & (Inlet
Manifold)®] FEHIE 31 e Aoz dn
Ak,

¥ 394 BoFERo] AR AARYFEY
& Fe-base @ Al-baseFZF9 Ajite] o] &
£50 A1 gt 2ARYF2PLS FAE ©
L2 A 7] o zAFA FEFANE &
3 Fe-based| u}7]t}7)#(Exhaust Manifold) %
Al-base®] &7]t}7]|#(Inlet Manifold)®] A4tel
Zo] dgHoA 2 gtk Y 100 AHEFHF
Z29¢g o438 A4E Fe-base &F7Ith7|#9
U & RAFH ZUH15]

QAN 2428F2PE o] 43te] Al-base
FEEE Asa e M 7 ¢ FEd
AL

o0& 2o

1) x=a%3 Add) - F719718 (Intake
Manifolds)[16).

2) AVZEEA (1) - 489 §=(Cylind-
er Heads){17].

3) OMC (vl%) - A4zl R -F(Marine Eng-
ine Components).

4) FjolE HAE(o]HY) - F7Ith7|B(Intake
Manifolds){10].

5) NEZd (ZHF2)-F7|7 A(Intake Ma-
nifolds), ¥ & 7](Heat Exchangers).

6) Zojul g (4F) - F71971# (Intake
Manifolds){18}.

7 F% (X¥2~) - Water Pumps, Engine
Mounting Brackets.
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L2YRYFEY HY ¥ AP

. Company | Components _ Alloy Group
Ampco Metal USA Exhaust manifolds for personal water craft; pump Al-base
Inc. ’ impellers;, pump cases. Cu-base
Auto Alloys | 1 Turbocharger castings; heat and wear resistant
UK . , ; : Fe-base
Ltd. o) castings i
Bor{dine- USA Brak.e components: engine block front covers: inlet Al-base
Robinson , .| manifolds
Bradley and -
Fosberthd. UK . YVear resistant casting Fe-base
. : Cylinder heads ; manifolds; cylinder pistons; heat Al-base
Citroen France ) ) )
exchangers; differential housings Fe-base
Ford Motor USA Inlet manifolds : cylinder heads: exhaust manifolds: Al-base
Company crankshafts : ventilated brake discs Fe-base
General USA Cylinder heads: cylinder blocks:crankshafts; differential Al-base
Motors casings‘exhaust manifolds. Fe-base
Hattersley New ' ' S
man Hender UK -+ | Valve components R Fe-base
Limited
Lost Foam
Technology Belgium Exhaust manifolds; jacketed components . Fe-base
Europe
Morikawa Bearing caps; cylinder sleeves; exhaust manifolds; :
Japan ) Fe-base
Sangyo gearshift drums o
M . ‘ Lo
erf:ury USA Marine engine components : TR Al-base
Marine -
Passavant Germany Sump castings . : Fe-base
PBM Compo- . . ' :
L. UK Inlit manifolds Al-base
nents Limited v
Peugeot : Cylinder blocks; cylinder housings; cylinder jackets;
. France . ) ’ Fe-base
ventilated disc brakes
Robison USA Electric motor stator castings : ' _ Fe-base
Safam France Insulated couplings - :Fe-base
Stanton plc UK Pipe fittings o ‘ Fe-base
Inlet manifolds; exhaust manifolds; differential cases;| . Al-base
Fiat-Teksid Ital ey
st , y hubs; ventilated brake discs; brackets Fe-base

2AEYFZYL EY 2339 UYE U o FYALANLL BF ALF 99 2 1
FERE AL JoIME Bo] olgsHel Az WFEAEY Fzol o4¥ 2dR¥ARe
A B AYFzYA Hg YYTEAF A2 Yehigniis]

# B 35



5.2 &

B39 g4 498 BE, 53 454 »F
Aol glols 24RYFEYY F§AHN ¥
FAEE B 2708 A8 AT AHA ol
o 4FEY. 2 BRgeRtE AARAE -
FRAT o FzY Agel AR AEE
Je R EG Ao, 1 FE ofEE ¥
A 2% 2ARgFZEY QNdA GHE o

28 x5t Fe-base &7|CI7| &, 9o 242y Ag, HEAA, YA, FEA

a) 28ton BE7(A SH (Body)E MAtst7|lal A &t
24 38 (Evaporative pattern)

b) 25ton 71B7|AH 8] LFZ(Base) Y&tE2 2l
®EtE 4A93(Evaporative pattern)

a8 11, g FEHES ==& 98 Evaporative Pattem.

B MK 8H 42 (19%. &)
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FF, FEA 3T 2 FYLEFY FxAA
E9 BE{HY g¥goz AP FEREE ZY
4L & F Atk 23y oy EAYES
FEI7] 9 4977t Ad 595 AFHe=
5] ARYFZHI FHY dRrie ¥
ol M2 Ag 2 V1&g MEse 5, g2
dHE A o oldn AMERYEFzYL E
A AYEEE L AFAEE AL SlojH A
AAAES] Y issued) ‘2 FA, A @i}, dF
A 4 2o HRo] 8FHA = “Near-net
Shape Casting” & A £F N@g¢ U&= ¢
 Fz dHoes A ¥3 g EF AR
FZ2HE @A vz 2 £8 IF7E UM o}
F s 8HoA L YSBT ol g
R FIE U FEG ofrel BE IILME o] F
Z9E =489 ol AgEn gl Aoz B
282 o vt 288 Ty A ol
A AARYFZRYY 8o © HITHo2 YA
2 JE dHolt, =3 3F9 ALE ARHQ
APl A 2ARYFZYPY] Q& HIFHoEZ
FA8 3 on, 199395 1009 AFe 24
BYPF2HE FY3d €FF 71e¢dEUsh
o d7ad HA3A o] F2Y /|2 ¥ &
A waE JbEtn o, go2 20004
olfie] o] FzYe olgstd AU T ASH
4 ¥EFEY FUE Vs Y= Aoz A
239 A

P59 TE(FordAHeA4 2 Al Y % E(Gene-
ral motor), oJe}]e] HolE(Fiat), TF29 AE
29(Citroen) ¥ FZ&(Peugeot)s AAHQ %
2 QA S oju] 2ARYFZYE olfsid
FAFEES AFsa gl dHY. ggs ¥
A AFZF A okl oA MA A9A 9

AG FBFOZNE ZTANE AR Aohds)

AN 2ARYF2I)EY J1&NE © Hgo)
4 744 & Aoz Agyo

ES

n
—1':\_

n}!.
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