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How it started Double Decker Shinkansen

Rising the number of passengers at 100 km
zone in Tokyo Metropolitan area.

Especially, commuters and commuting

For commuters and 2 -
commuting students students rise at commuter rush hours in

the moming.

ng h'dﬂ‘nsity Margined capacity of Shinkansen operating.
transport
g " e o A necessary and sufficlent condition bath
ngh-capacl_ty- ) increased demand and high-density

transport.
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<H 21> TGV-duplex Mg & 28 L A
AE FR U= Hl 1
1987 TGV-duplex W& EtLH AL SNCF
1988 TGV-duplex Mock-up HI% SNCF
TGV-duplex &g SHHS o &
%0 22 Ne me SN
1991 TGV-duplex &H & XA Z= GEC-Alsthom
TGV-duplex AIHIXE =2 45EIt
1994 AE =4 : Sud-Est line SNCF+GEC-Alsthom
ABEE . 290 km/h
1995 TGV-duplex 184 2t SNCF+GEC-Alsthom
TGV-duplex 1XHPC1+8T+PC2) 30E &
1995-1998 M : LGV Sud-Est SNCF
Zl D=5 2 300km/h
TGV-duplex 2-5XH(PC1+8T+PC2) 598 &
;%i%% 284 : LGV Sud-Est SNCF
Zl D=5 : 300km/h
DA NEEX &F J|IE L
2007 . TGV-duplex X2 SNCF, Alsthom
TGV-duplex U&= S, TEA, AL,
SEd2=3, AHCNAM 2
2007-2012 Euroduplex £= DasyeZ ZYH, 95H 4 SNCF
zlI=5 320km/h
TGV-duplex AGV 1H 4
2007 S22 MAL F DEMET 574 8km/h SNCF
2010 TGV-duplex 14H & Morocco ONCF & ==
Zl D=5 320km/h Alsthom K| &t
_ A Brx
2012 4. 3 TGV-Euroduplex 4084 &= SNCF

2| D% 320km/h
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<H 22> ICE X&E Hlw

o ICE 3 ICE 3
-+ 2 ICE 1 ICE 2
(SHL Al A ED (CHS Al A ED
15kV, 16 2/3Hz
15kV, 16 15kV, 16
SEHS 15kV, 16 2/3Hz| 25kV, 50Hz
2/3Hz 2/3Hz
1.5kV DC
3kV DC
UICSet EE
, S¢ DB | SY DB UICS S< DB/
Loading gauge i s DB /; SNCF SNCF & =
RS
Ol& AlJI 1991 1996 1999 1998
ESnE
AC & 250km/h | 280km/h 330km/h 330km/h
DC && n/a n/a n/a 220km/h
ME (XA E
_ 205m 205m 200m 200m
JIi2gh
S Xt 20l 20.56m 20.56m n/a n/a
SHAHI 26.4m 26.4m n/a n/a
=0| XXt n/a n/a 25.835m 25.835m
=7 28X 26.4m 26.4m 24.775m 24.775m
CHXE 2dl0lA
Edded Xt 2.5m 2.5m 2.5m 2.5m
2H X 3.0m 3.0m 2.5m 2.5m
=0 3.84m 3.84m 3.89m 3.89m
= 3.02m 3.02m 2.95m 2.95m
I 2152 105 105 141 136
T A2 (25 2H 263 263 250 244
AYXE M 23 23 24 24
PN 410t 410t 409t 435t
Aol
AC 4. 8MW 4.8MW SMW SMW
DC n/a n/a n/a 4.3MW
Jls Aeld 200kN 200kN 300kN 300kN
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2= 4 442 & | (8014 27 2
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154 61 A 4074
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254 330 & |(B0I4 16 28
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=3 _
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=7 . i_}%“éi 102l A& ST
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ZICH =0l
(Panto Down Al)

4,500mm Olot (dlg &RHC=Z 2H)

1,170mm (cll€ &4FH2Z 2H)
880+ 10mm(dlg &fFH2Z 2H)

SllAogal SAHAA X (Bolsterless
Bogie)

1,435mm

2,500mm

860mm

jl_?TE_X-“E gFAl

o O M

- 2= e A3 ds
- 20Xt e A3 WS
INPARSPN
- 1Xt DY ATE + N2 2A
- 2%t S| AmE
SANG T Jle HEl Jt=2C¢H(Cardan) A
J104 8] 91 : 22 (4.136)
HEE IRA XIXHA
Aol S|
a4 38 58 RS

1AI2HE A

250kW, 1,350V, 134A, 2,670rpm
280kW, 1,350V, 1504, 2,660rpm

OfH i
o rQ

ESIAR-IPSES 5,064rpm
H2EEA AIIESA
HAS2 200 Class
= zf 720kgxt 5%
.3 B
A CHA QIEE R US4
a4
- 1XF #HA AC 25kV, 2,830kVA, 113.2A
- 2XF HNM 4x 1040V, 2,550kVA, 4x 613A
- 33X HA 1,560V, 280kVA, 179.5A
H2-8EA Z2H 57 SHA
2 ASstE
e A 85K (M &)
-« 65K (2 HY)
== AS

3,610kg* 5% (LY =22 ¥

i
I
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-+ = A
QUEI TH 3.2kW, 440V, 34, 60Hz
H2ASZEI| 2H 2.5kW, 440V, 34, 60Hz
5. =HSEX
MAHEH =% 250kWx 4
HHEH
- RO 24 Stal ME PWM MO
- =M AC 1040Vx 2
- dAEH DC 1,800V, 1,109kW
- XH=E=E DC 1,800V, 1,782kW 0| &t
-a2= 95% O &t
Ol &
- MO &4 3a S VVVFE MO
- YdeEMe DC 900V ~ 1,800V
- dHEH AC 1,350V, 1,263kVA
- XH==E AC 1,350V, 2,067kVA 0|4t
-28 97% Ol &t
Y2 8EA ApSE A28 ghAl
FESI| B 20f 828 I8 =S
6. THEJCIE
S A Az &g, BJ|as, ArsSotd A
2a e 70+ N
ENPS T Rl = 5 ~ 8kegf/cnf
so HE HEetol= It2
7. =N8S BI|E=D|
=R JYC-65FC
&=
-EE 3D &£ Z O 10kg/cnf
-0 EE 2 1,600 4 /min
- g 4 ADFRYA 1EH &=
HSD| 34, AC 440V, 60Hz & & &S|, 15kW
JsEX 15kW, VVVFE OIHE MO Al
8. BXZI|ILF|
2= 80.8 / /min
S| DC 80V, 400W, 1,700rpm (10= & =)
9. BEXNAEX
gf & IGBT 28 = + 124 M 2& OIH H
A== PSRl AC 1,548V (AC 1,238V ~ 1,703V)
s (BB 220kVA, 34} 440V, 60Hz
s3MY (AF) 30kW, DC 100V
HAZE (H5) 250kVA
MO &R DC 100V (DC 70 ~ 110V)
LH 218 A KOt H 28 A
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R At 2k
10. S& X
= Ni-Cd &Itel =& X
& of 1.2V/Cell (70Cell)
=x= 180Ah
SHYA SA BFSEE HA
11. HHH I EX
1) HHHEXI
g4 S4& FHEY, dFYY 24N 13 M & E
&, 28 X HEE)
HA=Z e S Xt 20,000kcal/h/unit x 2unit/ & 25 Xt
&f: 24,000kcal/h/unit x 2unit/ &
Lhet =gt 9.3kW
= &3 34, AC 440V, 60Hz
eC XA A9 : 35T/ 65% RH, AlLH : 28C/ 65% RH
2) Line Flow Fan
a4 HHE 34 REASI, 4=
=5 6m'/min (2&4))
X 10/ 284
&2 34, AC 440V, 60Hz
3) 5l€Ef
A Sheathed &J| G|H, Fan olH
N3 Ctat AC 220V, 440V

12. ATP/ATS & X

ATP Jls - ERTMS E‘” gl 22| - HZE 22| - Cab
Signaling 2 SER0 - X2 CIEHOIA 22|
_ I}%k
X Y S 22 - A2 CIHHOlA 22|
ATS JIs A E A | REEE | ax =me
G (&e) Free 98kHz
65kn/h 90kHz
Y (F2l)
45kn/h 106kHz
YY (ZH) 25km/h 114kHz
R1 (X)) | 0 (15kn/h) 122kHz
Ro (RLHEX) | 0 (ROIFK) |  130kHz
EAHRZE - 68kHz
13. TCMS & X|

Monitor ZtX|
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AL &

- RAM
TCMS SLEZ &z
2t Al

A A
- dEEE

TCM S LIE 2} Monitor

SONFARPSES

TFT Zct - LCD
640x 480 Dots
80= Atx 60t

AMD486(32bit, M-CPU)

2Mbyte

16Mbyte (Tc Xt ZXE2HIHE JISE)
d2EIES-E0ISEA

2Mbps

Point to Point Connection, Polling - Selecting

- O M t’OI'}%I
- IHHIOIA RS-485 241 (4Wire)
-SSR 19200/38400bps
IC Card Reader
- IC Memory Card 7|
o e y 4Gbyte
X, 2 2 HEE &
_ OIHE Ol A XIAE IC Card HIO&XI, LI E GOl & s
LIE O
Ol =8 &X
TCMS Jls
-S82% XNEIs S0 J|s-28 X € XHE X2 AEEA
SAIZE BB TA-DHEEA 2 HXEA-9 S0
X JIS-FEEISINS-SLE SEMEH ZEAl-
SXSHN 2R2St 2HMHHEE HAIS
- MBIADIDI HIHDls |- PIC &Xl XHWHEAID] CHHXIE-PIC & X S Xt
HS L HMHTAID| XNE - PIC X0 A=
= INFS,
- AN’ Is Bd X& - Wueh &X MO K& - HA=2T

TAI X - SIHEXN X SEAEH 2A- 1
A JDDISE 2 XEAE JIE - HaD|D]9
Logger CIOIEH =& - 2&UUIOIE JIE - Ht
FHE JIZ - MsSEX ANE - BEXEJAEI]
A - S22 ZEAN22 F

ANg - =EEEX - sd& & b=
aANg S
- 10 MAAPDT TEST)-Z &AL - &S A
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7 = A
B Al 50 S& )
=g gJuga 30kHz Ol& (ZCHS), 12.5kHz Ol & (RICHS)
He == 4 g 0l&t
&S DC 100V 0il A
- =AIAl 0.5A 0l ct
- SAIA 2.3A 0|at
15. =X
2 A KNS XD
dA3M&Y AC 29kV
JAN=F AC 100A
FANHEH 100MVA
HAXHHZ 3,450A
HHXXDI| 2t 5+1ke/ arf
HAINMEY DC 100V (DC 80V ~ DC 130V)
16. WSR2 D
&Y 25kV
A3 Y 38.5kV
dHNF 10kA (8/20us)

<8 234>2 ITX-B3& 25 X2 15 HaE=S 2E0E0 2x228 HA42Z2 0|F0
M ULH, 4RIUN=s sSAS, 31 180 UL, SEE S22 5242 Sl
s UL HIE U= dSXH0l 20l At=Zots 2
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Al EXE g = AR e 2E NSEX
‘:'E(HIEEIAEI HEX )2 &

Hl e &Xte JIANS Ot

2 BERY MSAAY RN S8

03 0ot rgl-
3TN
0

oANlEE&S: o OIEM ¥ LA dSAIE

e [IA3 ¥ MEXNS MHEHFZE

o AMEBMHN HE dsHEIAE

o= RALY Z D= 420km/h, 1900kg-m' 24

[ ]
e X =SS : 540HP
o X ?SEA : 2,527Nm
o X ASHS : 2500RPM(400km/hr, ®860mm
&)
o X MSEZA : 25000Nm

oZ=J|&h

o

SEZ) =%

(Lh S2tole D10 A&

oJHIEL: NENE & JISXE JE5ASEXS
2ot e s, &8, ==, J0EL, 2%, Hl
0E 0IdR2, Jldase 2 45 s310 UH+4d

£ Hototll Eolotd| 918 AIE Fl
oANlE&=: o J|02 582k ¥ X

gt =4 Al

o LB 22U SR AlE o TS Al

e SE ANE o IF AME

o AZ AlIE o ey =EF(Tooth Clearance)
o X ¥ 4H ¥ HINHE 014 %

0FEQAI: o UEHDE : 1300kW(690V)

elE2 DE : 1300kW(690V)

€3 : 57,000Nm

}\ICZ’.'EHQ : MSX, KTX, G723 =D]
OIRt : E7, 3, S, 2

/\|o4l:l|-/\l . =aA %_J'&_/\I
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oZHIBL: o FIUHI HsSAIEEHI= —"F—&O_'tH
Het 83019 Xl HAIZEMS dsAlgs Al
otd, FMEXIS He Saes CU1I01|/\-I =

C =
[ N —
dEXe ds= Algotn BSot

o MIAMO £H|, FotHA 24 & 2H/A=F
o

=
o — -, T
A — A = o
2 £T.E3, BE, Y, B, 24, 2C S8
= X 5F A [ o > =
=ZE 4 s )52 2= US

0T QA o FH =R H=s
- J3AZE 10 H=2H 660kW, 3500N.m / 204
HZ2H 1320kW, 7000N.m
- ZI AIESS 0 =0 5000rpm
- = EEM%E! 10000N.m
o IH| =2 MY
- WFHALH - A 3000kVA, 25kVA ©HAH AC,
2500kW A& EE EX|
- ASEALH - FAEY 750V/1500V, HIOE S
450V~1000V, 900V~2000V
oE2RJ|2 SIRECI|=AHLRI

w
[le]
H
>
op
124
&
o
rto
o
1]
&£

o
04
N
°
b
H
>
o
¥
>
lo
c
H
0x
or
>

2 02
H Uz uz H o
Pl eag eugp e

oAl&&=: UIC 553, 553-1 713 AlE
ISO 7726 712 A&, EN 13129-1,2 #3,
EN 14750-1,2 73, EN 14813-1,2 #&3 AlE

0FEQAIY: e EH 3J| : 34(L) X 6(W) X 6(H)
m (MBS T2 37| : 27(L) X 3.6(W) X 4.8(H)
m

e N2 Y M2 P& : 40~ 60 C

e D& 2 H& 78 : 10 ~ 95 RH%

e 2% &5 :-10 CHA 10 mm 0l4

o CHZ Z2AF: 500 ~ 1,120 W/

« 22 &5 :0~ 15 km/h

o M L 100NE SA 25 SUEEY Jts

o WA Lf 0XE SA N EHES SUHY
Jts

o WA LY 2NE SA HE EY = Obs

o AR UOIR HO 2% =F Jis

0B RIIT: BRBEI|EHDH
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(OF) ATC AlED]

oZHIEX: SR ATCAIAE XHAMOE X<

JlsS ANE ¥ 246t /A8 HFAIEE

o ELASAIAES 2EIAEE A
25ds SEAE

o ATC XI&EIIAE JIs

o ul/\ldﬂlﬂ_i QIETOIA AlE™

[ )

o

SIANE 9’“5"'% SYAEIIE S&t
%E st 2 S0 et SagH AS8its
23 M3
o AIZBHEZA : AC220V
oAl &= ATC XtatEXl 282 € Jis=40
8=
o ATC X&&EXIS =2 Jls 24 & &

oF AL RIS AIE D] 24kN, 5~2500Hz

ATC Xt&J|ISAIEEH]

e VXI MainFrame, Embedded Controller, Switch
Matrix

e Digital Oscilloscope, Multi Function
Synthesizer, Pulse Generator, Dynamic Signal
Analyzer, Frequency Response Analyzer

ATC XH&JISAIE&Hl MO DI

e Pentium-III Dual CPU 1GHz, 256M RAM
oE2RJ|Z: SIRECI|=HR

Hh BERES HSAIED|

OFHIBE: BEDNYDY, ATIRE, ASTX, BE
cC I
4

e SO 2 L= A2 30| AEHO e "/
SH ANgs #d#ot=s AI%"\"HIE 2500KN2| =%
HZF00IE, 500KNS =& AZ0OIH & =AH

o HEScZ FHE R AIAH, THot=dl
Y 2HE@2=Z 25 SAl MGt D=8t &l

B

oANEE=: o E/HH/UF/E Al
e 2% SAMG & AIE
o IIZAIE

oo

FRA: 2508, Actuator 2

e ot Zaile : ol =X Zx|HotS 250kN, oI &
=8z ot=S 500kN

e 500kN SHHMFOOIE : 19| (stroke 100mm,

+10mm at 5Hz)

e 2500kN sZHMZFZUOIH : 17| (stroke 150mm,
+3mm at 5Hz)

e Hydraulic Pump : 680lpm

¢ Hydraulic Service Manifold : 2Ji

e Controller

e DAQ : 64Ch (EDX-2000A)

oE2RJIIZ: =REL )=

_59_



HCX2E Traction Motorl &A=
AME2 2o AN Xl sSd&t MosEs 24
ot0d Traction Motor2| &EHEQl J|s1
Olotld, XS ZAH0 st SHAIE

o HEXHO AQNMSIIE FHAHS 2ol oA
ZAGHHA AlEIIS

oAlEES: o L5 SHAE

o 2HEAE

e 2SIEHAE

o HENMAR-AMSAIE

o0FRAIZ: o 6.6Kv, ¥ZEE 22,000kVA

g

2
e 6.6Kv, 34 500kVA, FUt=BstYA HAZe
22,000kVA
HAHML 3,000V, 1,500V, 750V
2oL EI| : 660kW sESEESI| 204
MO EX : BHE MO 2IHE
Hoal . E3/5EMA
ZIHAIE =5 @ 5,000rpm
EJAEZEEEE : 3,000N'm, 10,000N-m
10 ©#=238 660kW, 3,500N-m /

o= o
o d

HZ2H 1,320kW, 7,000N-m

NoHAR Sk
oS o

204

oZFJ|&: &

H
I

s

- I ol ) e O 7

oBHIBL: EEXE 1, 2% SIIRA(AZE, HH,
248 )0 s E4 L 45 AEEX

o ATE EH, UHFAIE

o Y S4, UFAIE

o 23, NFE SHAE

OAEES: o NHHFLIY, IZEXUE IR
MAEY, HH) E4 AE & 880t

o 2UZE YA, =& &IIa S8 AME
0FQAIZ: o ATEAIED]

- AME3tE : =& 408, =4%: 10

- HENOIEH Hel @ =& 150mm, =& 130mm
- E84ds : £2 2Hz, 25mm, =% 2Hz, 50mm
- OIAIEN : 22/02 sS4 ADE, 3)|ATd,
24 Y ATYF

o HHIHAIED]

- NE5tE : 38

- 2R o =IO 200mm

- 5845 : 10Hz, 10mm

- DAEH - 1XH/2X QUSTH, QEH,

XA 2HSTH

o2 RJ|Z: SI=EEI|sHRR
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(Xh D& XB/HYL BEAED

oZHIBL: o XUE ¥ de 5458t

e NEW Y 2O XA

o i XNES WE+E E

o MIHNET Y OI2EL HF

o YW XE2 HBHEH HF

o N XZO OIESEH RY

oAEE=: o HEe-XE 2 HEE AE (Rolling
Contact Fatigue Test)

e dlg, UE 02 ANE

o i, UE OIEH+= =& AME

o i, UE BXH+ = NS S

OFRAIZ: e SSpecimen Wheel & Rail

300~1000mm (diameter)
Driving Motor : 3556KW Servo Motor,

Thrust Loader :

Slip rate : -10~+100%

Contact angle range : 0~3°

Attack angle range : -3°~+3°

Environment Control : Dry, Wet, Sand, Oil,
Temperature, Humidity

Radial Loader : Max. 180kN, £2.5mm @ 20Hz
Max. 100kN, +7.5mm @ 20Hz
Test speed : 0~2470RPM @ 1000mm (445km/h)

2RI BRECI| ST

(X EMI/EMC Hi

OHHIBE: o AN EGHEMC) AES 9o
=o MAINO AES X Qs MAD AHA
DU FAHES S| S8 HXI RLUAIAS
SX5tD AT ZHEMY) =X AlAE L XD}

W& (EMS) AlE

e EMI Test Receiver & Locgo
AntennaE 852 2400 22X AL
= F(IEC62236-3-1/ EN 50121-3-1) Jt=

ONBER: o HEXE
62236-3-2, EN 50121-3-2)
o YAIA AIB(IEC 61000-4-3), & &
(IEC 61000-4-6)

e Radiated Emission Al&/Conducted Emission
A& (CISPR 11)

+4d3 EMC AlE

e AlIE

oFR2 At e CISPR 11, IEC 61000-4-3

o MXAIIM EBHRBHAIA, MXHIF XHHA

e Radiated Emission(3m), Conducted Emission
= AAE

LA LIS AIE, 8% LA AlE AIAE
NI 2 AIE AIAE

2 &Hl  : DC 150V/ 40A, AC &Haf

[uind

]

SEC)|EHT

%0

Antenna, Bilo%(F i
&0

(IEC
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oHIER: EX WY, AL, AE572L, EEX
S A= 3 AN e H/s8 ANgs

oAlEe=: o A Mot & WA

e A2 (High Frequency & Long Stroke)
SHIA AE

o LIZAE

¢ Quasi-Static & Pseudo-Dynamic AlE

o AAIZH Bl0IERIE (Real Time Hybrid Al&)

oF ALY o 455m(L)x14.4m(W)x1.2m(T) 2
o BHEB! . (13 5+10)m(L)Sm(W)2m(T)

o BF{A : 455m(L)14.4m(W)1.2m(T)

e MotE OlsZdY : U4 0S8, &

=& Z|H3tS 250kNx6ea, & +=ZZ|HotS
250kN*3ea

= =l

o
[0

ZED)sER

(EH BHEIRIT AIED]

oZHIBE: MXIHZRH ZX0 dMHE 3
£ BEIOcHZS ISAIE, gEAaAME & E=
So 2E FHESHAE W24 Alg & o
dE SHENS ot 52 dHgsE

o
0
[

oAlE&s: ME el

I oM AE, SHAIE
248 N8, SHAE S.

=]
=0o .

o
H

QAN HE O ZEAIED]

28 H A : 20mm, 100Hz

Load sell : 0~490 N

Distance Guage : 4000mm, 0~10V RS-232
Servo Motor : AC220V, 800W

Lead Screw : Ball Screw, BNF4010-5
Electric Cylinder : 40kgf-m

OISt MHsSDEAEX : 2 CLAMP 24
HEHIOHZE WRAEAIED

o Z2ZHA : 20mm, 100Hz

e Servo Mortor : AC220V, 800W

e Lead Screw : Ball Screw, BNF4010-5

e OlSUX NHSLELEX : R CLAMP &4
HEOAHZ SHAED

o FAUINKI| . S-20kN, = UEZ-1Tmm,

%| CH == Ok ==-50Hz

o INETHMA  EUIIEE-50G

o HR[HAN : AML/E+100

oZ2RJI&: &=

]
40

Sl

_62_



(IH Xt SS4 ZHAIRD)

oBHIBE: Xt 78 Al A=sd S
DXl Mgsls RNSS
4 UoA A s

PS Il 218 SUINIAIAH

10
tu
o

10
e o
un
40
ol

H/

o
S

mjo 0
O

o
ﬂJIO

|
Mo
»Yoon 1>

b SHH0AM =dot=

F

124
é
3]

ZM 1 Bogie L= 1 CarOl

o
&2 EIIot| <18 &l

0N P <=
Jn e

0x 10

L

o FHHHHAHEE) AIY
A

oF QA o ZDAIFES : 420km/h

e ZIH=05tE : 20ton

o ANEMA : 250X 18 ¥ X2 125 (Half
Carbody 2H4!)

o H2t : HEHZH1435mm), & AI2H1676mm)
e =2tJ2| : 1400~3500mm

e AXE A& : 1376mm

o JI&IZEX]

- L& MO éﬂ} -_r‘é"m, gomE ¥ A
s

- AFRONOIE : 7CH(==Z 404, =% 30H)

- 228 Jtal : £1.5~10mm (40~6Hz)

- SRS JFA : +15-10mm (30~6Hz)

_ B MWE JIA : 25'~12 (20~6Hz)
oE2RJI|&: BRIz

(2) 300km/hz 28 DEEE et Al QIHHOIA B8 & AlE
- 283 DBEE Y =R 2 FA242=2 Wactl Y= FRNEHEE Y ~
HE A2H0lA DEE T olTet A QIHHEIOIA HEAE € 24X 28 AlIgs= 4

Alg A= O0ICH
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IJl=2F A0 GE =S ZMAES <H 213>+ 2L

==

<H 213> JIEE2SHHAN T2 =S 2MA

(PIXE or EX or X or (BX or AS or dlE) and
X)) or EdllQ! or train or (rail near road) or railborne
or railway or vehicle or express) and (& or (light
near weight)) and (X or Zalle or MM or (ZR0IE
AAA: |and =) or framework or skeleton or frame or
XAl |((aluminium or aluminum) and extrusion*) or (& or| 172 | 55 | 459 | 7 | 693
2 |HE or 29 or Y or (28 near (AT or M) or
weld* or bond* or composite*) and (2= or =& or
(high near speed) or fast or (rapid near transit*))))
AND (B60* or B61*).IPC. AND
AA: (@AD>=19920101<=20120615)
TIEEAl (PIXE or EXt or X or (BX or AE or dlE) and
Al AAB: |AM&) or EdiI®l or train or railway or (rail near road)
B3| MZZ( |or railborne or vehicle or express) and (2& or &8 or
/ER | BEF |HBE or (light near weight) or miniatur* or compact
SIS | AZA) or small) and (M@ or &2 or MY or power) and (2| 33 | 42 | 110 | 11 | 196
B3I or Olbl or EJt or OIX or 2% or auxiliary) AND
(B61* or B60*).IPC. AND (@AD>=19920101<=20120615)
(PIXE or EXt or X or (BX or AS or dlg) and
A: 258 AAC: |xi2h) or EQ or train or railway or (rail near road)
AHS M Al or railborne or vehicle or express) and (& or &" or
= OiSxI(B ZWME or (light near weight) or miniatur* or compact
oy, 52 | 228 | 120 | 115| 515
=2y | small) and ((MS or Edl0/2) near (M or HEE
or=o)) [oF ZEE)) or (brake near control*) or (82| or 0I0])
2ets) near 2%F) or (air near compress*)) AND (B60* or
B61*).IPC. AND (@AD>=19920101<=20120615)
(28 or 0IF or 2& or 2& or (two near stories) or
(double near deck*) or (double near level) or double or
ABA: |(12 near OI31)) and (FIXF or X or Xt& or (BX
22 Jor AE or 2lg) and X&) or EdQ! or train or
2 XtE Jrailway or (rail near road) or railborne or vehicle or| 34 | 36 | 43 | 42 | 155
AB: A X |express) and (XHH or 2H or SH or 22X or ZY Y
R M lor #CH or AFAl or 22X or HICI or body or frame or
HIZD)| chassis or structure or skeleton) AND (B61*).IPC. AND
= (@AD>=19920101<=20120615)
(S71 or 001 or air) and (& or 7 or 27 or H&
ABB: |or #J| or (27| near £3) or &X or duct or outlet
ZIIE |or inlet or cool* or ventilat* or (air near (condition* or| 149 | 264 | 347 | 156 | 916
SHEA |flow))) and (B61D*).IPC. AND
(@AD>=19920101<=20120615)
ABC: (P12 or (air near tight) or (gas near tight) or ™2 or| 23 | 161 | 41 | 64 | 289
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W2 or &8 or #E or pack* or seal*) and (£ or £

222 |&X or &0 or HOIE or MHH or &7 or &7 or
A % |door or entry or gate or exit or entrance or open* or
RI& - |enter®) AND (B61%).IPC. AND
(@AD>=19920101<=20120615)
ABD: |(BE or ¢1&) near (27| near CiX})) or ((articulat* or
ikt |jakob) near (bogie or truck)) or ((XtZ or & or XHAl)
ZAMA near #2&) or ((body or vehicle or room) near (connect*| 53 | 25 | 128 | 37 | 243
8 24 |or link*))) AND (B61G*).IPC. AND
M= | @AD>=19920101<=20120615)
ACA:
ead (Bt or 2Z or HAE or A& or evaluat® or test)
AC: zif and (2FH or 85 or M2S or SH or HE or
453 AlB performance or property or quality or characteristic or| 40 | 78 | 57 | 33 | 208
SR 5, |safety or  reliability)  AND  (B61%).IPC.  AND
=@ |(@AD>=19920101<=20120615)
ot
(PIXt or EXt or (B near X&) or EellQ or train or
_ADA: (rolling near stock) or vehicle or express) and (82 or
ﬂ_%t_?_l & or dg or AEMHOIA or A2l or (rail near
et 29 | 37 | 117 | 32 | 218
OIE/ T road) or railway or railborne or track* or interface or
olA infra*) AND ((B61B* or BO1K* or BO1L*) and (E* or F*
AD: or G*).IPC. AND (@AD>=19920101<=20120615)
OIE{ H|
(O] ES
Jl= ADB:
MEp-f |((HXH or 2J1 or bogie or truck) and (2/EH{HOIA or
Xt |interface or ®JP or MAHHE or suspension *) AND| 60 | 133 | 91 |143| 427
QBT |(B61F*).IPC. AND (@AD>=19920101<=20120615)
(O] E
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