12 {it7 #8 1T

H K= KHE &2
¥ &Kk AKEH £E

X1

Abstract

PASH TMIVO Y DRH

Development of the PAS Torque Sensor
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In 1993, Yamaha Motor developed the “PAS” electrically power assisted bicycle, the world's first product that provided

a power assist for a human pedaling from an electric motor. Since then, development work has focused for the

drive units more compact and lightweight, improving the performance of the battery and achieving higher levels of

maturity in the feeling of the ride. In this report, we discuss the development of the torque sensor component of the

“triple sensor system” adopted for the first time in Japan that provides a more natural feeling to the power assisted

ride.

1 Loblz

ANDZRNZTEBHE—Z DT AT 5 HlEdE LT,
19934 IR THID THEE 7 > A M HEEHPASZ [l F - J¢
e LCLOR, 2=y F/ N EAE SNy T U RED 1] LI
AL FDOHI DR 2 AT E 72, 4 8], ENF D B IR 7R 3%
DOHEFEBILET R )L I AT LI REN TV
TMVZE Y NCDOTHIN S %,

D5

PO EE 7> A HEHICE RSN T MLy
Y& 7520 LAl ICEE U Tl it oS 2 PO TR
IR EN TV, LA LZO TR ARER R LD
ZIVEENIEINT 28 05T — T RA VBRI SN Tz,

ZT T 20034 KD 77 V7l Eichibote 3 TRA
IV 2 IR S 5 C & TR R AN W T L7
I RHE N, ETSIC2013EET IV TR, |o.OHZ A L
IEBIDIC, MVTECAE =R Y e o5 T nliit
Y EMATEN) T IV AT LAMERE N2 (X12),

YAMAHA MOTOR TECHNICAL REVIEW 34



PAS B ThMILOtE Y] DR

AT BTN T AT LIRS % MV Y
DWBITDWTHANT T B ANV T 2P, BLR3fUIHY
o ChFEEN T,

© Rk

@ i/ A kDL

®  REWEOZE UlzBE

~NFNEBEDE S
BaLET.

B
© /7> 7B EEY—
~NEN(PF-IEATREEEALET.
BLAYB{TET LAY RERETION

AfAMEEE BHEHETr—U-TERE
TEET.

ETPOREE
| maELEF

2 PASMUTIVEVHIYRT L

5.5 DAS B

HAMN T’V 2 ) ORKIE. 200350 )5 e
FCEED, K3DXINC BN R 2RO v T M TR

MV Bl EN B 5SS 52 IEDN D/ A X2 BREL T,

T YRGS B THlEEER TR N S,

3 #bIVOEYNER

3-1. &k

BR(L 2RI 570 YT NEERREDINT Y
A%t Ul b TSI 2 IV Tl b L, 512 DB
RIRREISEPIL 72OV N OREE R 2 Mt 3 5 & THE
A2 iR L, 72 25 %Ik S8 72 (¥4, 5),

35 YAMAHA MOTOR TECHNICAL REVIEW

Development of the PAS Torque Sensor

4 EREEEG

5 A IVEBERIERREFEA
BRI EREBEE TR

3-2. W/ 1 XMDMEE

TG R b | DR Il E% A 2 28 S L TR T 1L 12 2L
W&DZLDENZHNINT BIE T, I 2kDI /1 X1
i EEETZ(X6),

PERALAR Ak

FUNE S~ —
NEME=ZD ) A4 X

6 ENMBAMLFREL /A XtERE LA

rereU, E b, i O m B K SRR RE R R
Teis ) A AR EDEREND 2D EIFA LV E—X 2 AD
figthir 72 O TR AR hhICIEL, Hidive /71572 i b L7z (K7D

CORER TR AV ) 2R 2 A HITRIC DR A0
S5 ERRDKLNT,



PAS B TRVt Y DRE
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