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Abstract

The selection of such an unusual title for this paper is not because the author is a former
sports freak. It is because of a desire to emphasize his belief that engineers should constantly
train themselves to be able to tackle problems empty-handed when necessary, i.e., without the
aid of technical tools.

Lately this author has found himself frequently forgetting people's names. This is because he
is definitely gaining the strength of age. But, this is not the only reason. He is also forgetting
how to write certain Chinese "Kanji" characters and gradually losing the ability to do calculations
in his head.

Quite a while ago, when cheap electronic calculators first became available there was an
episode of a popular comic series from the 1960s that had the following scene: An elementary
school teacher asked one of her students to solve a math problem. The student did the
calculation on a calculator he had hidden under his desk and when he computed the answer, he
told it to the teacher with an innocent face. Meanwhile, the teacher had been calculating the
answer on her calculator hidden behind her desk. When she saw that the answer was correct,
she told the student, "Very good." It is believed that the author already had an awareness at
the time that due to the invention and use of such convenient devices, people were actually
becoming less intelligent.

In 2003, shortly after the author started working on Yamaha's MotoGP challenge, he had a
nine-hour long lay-over in Birmingham Airport, on the way back home from the British GP at the
Donnington Circuit. The airport was in a state of confusion due to the fact that many flights were
either late or cancelled.

The cause of all this confusion was a failure in the computer system. All the flight control
operations were dependant on the computer system and when it failed the result was complete
chaos. The author remembers his feelings of anger and hopelessness watching the airport
workers running around, seemingly without reason, in their confusion. If America's Southwest
Airline had been flying in and out of Birmingham, then perhaps the confusion would have been
solved right away. Southwest Airlines is one of the most profitable airlines in the industry. The
author is told that Southwest also has one of the highest levels of information technology (IT) in
the airline business. It also happens to have a very simple mileage program that doesn't require

any complicated calculation of miles. If you fly with Southwest Airlines eight times in one year
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you automatically receive a coupon for one free flight. That is how simple it is. Also, there are no
different seating classifications and no reserved seating, thus when enough tickets are sold to fill
the plane, it flies. This policy insures that, except for an occurrence of mechanical trouble, there
are no flight delays. The reason for the company's high reputation in the IT area is probably
because of the standardization and simplification of the software they use. However, at the same
time, they use work processes that can be carried out completely without IT when necessary. In
other words, they seem to have refined their systems to the point that, even though they have
excellent IT, in most cases they don’t even need to use it.

Today's personal computers have amazing performance. It seems that today's PCs have
already surpassed the performance of yesterday's super computers. As long as you are running
the right software, today anyone can make complex technical calculations or run high-level
simulations with relative ease. These are truly convenient times we live in. On the other hand,
the complexity we have developed is so hard to understand that when problems occur they are
very difficult to repair. Also, no matter how sophisticated a simulation may be, it usually will not
be of much use unless the engineers also have the ability to apply their intuition to the problem.
It is interesting to note that if one is able to simplify these complicated system simulations down
to a small number of degrees of freedom, so that one is able to use intuition, then it is often
possible to calculate things manually without using a computer at all. This is the strategy being
used by Southwest Airlines.

In the racing world, you never know what is going to happen next. It is often the case that
things one has worked scrupulously to prepare suddenly become useless or irrelevant. These
are the moments when intuition and gut feelings become important. The intuition referred to
here is, of course, not simple guesswork. It must be a feeling resulting from mature knowledge
and sound judgments. These judgments must be based on a thorough understanding of physical
principles and realities, and on having a good grasp upon and daily practice in the use of these
principles. The author believes that an engineer must at least have the skills to design something
based only on Newton's second law( F=ma) and Hooke's Law (F=kx) and must be able to apply
the least-squares method to the results of experimental tests. These are the skills that this author
takes the liberty of calling "Empty-handed Technology."

To prevent the aging of one's mind, a person should prepare for crisis management at times
when there are no computers available, and also be able to use a computer with true skill. In

other words, there is a need to always polish one's "Empty-handed Technology" skills.

YAMAHA MOTOR TECHNICAL REVIEW
2




WERDERAH]IDOREICZ>TOBDR ATEEEMEERRUHTEDNS, LWVIRTIEHO LR A,
Bl Bz 2 R0 EATE RFTIRA S X010, HED SRS & U TRz SO R BN H 5 T
2 RINC KRB LI o e 5T,

BRI EH O ELHHICADATTZ SNEINTHDE L ERICEANN POV TERIZHTT,
UL 7 2B TR RN TELRLI L >TWVAEDIE,. DD IRIFTREHOEE A ZTDHE,
LA 75 EE DV S LHBD T AR A O8I, CAEY — U BHO E LT INAREDBE TRAED D
ZEtEREZ H Uz A RAINTAERE D> 0D FICRRLTHAE A THE LI MR
BT EZEOX T JBEZAX TS EL ERLTWARIC HLO FOERETHELTWT. TR
CTEXRULI IEEBDHTOET, COEBDIEH X, 3 TICZORE, AIDMERIZRERZFICT 5T
Ko T HEFLALZAFATIEELE> TV ZEZ IR TV D TRV TLEI DY,

2003 FFICHEE N E FCPICHHRZ 5D TEE R AFVRR RV U TOL—ADN RIS IN—3I 2 H
L2 TR & R 1D Z REEEINTIED BV E T L ORI THEDENTD Fr > 2)VicE>Tz
DT EHENBERREEDE L FKIZ IV Ea—2—DORIET T, RITHE O X TRV Ea—
Z—ITHSTVBIDIC, —ETNIE T 5L KIEELICAD T T, CORFLKETEC 2GR 2y T 1
BOMIEDE T EICUE MRV LSRR EZIR T ZRHATOE T BEHL, KT AV AD
YA L AMIZEDEEHL TOAUR, I QISR R LIz L TLE D,

Y AT 2 A ZEE. HiZE3E R No. 1 DFZE R 255 5 21T 9, 72, IT (Information Technology)
LAV TEEAN0 1 EWVDNTVET ETAN, CORHDOIAL—U T 0 F S L, PRV A
VAR Z LE R A BT8R S E 1D XX TFNELZ B KINCE>TVBIRITTY Ko IC I T A5
W BEELEVOT UIOEEDTERAICED I TIRIIRATOEE T MBS T V7%
FZERVIEDGENZCLRBOFERAJITTHE WA TH R HIE, VT by 7 O b L HAh1L
MHEATVWADNLEZITIMN, ZEZ 8. T2l DRITELRALTE RN TESLIITES>TOT, fif
hBEI M ARICTZ>TOET, B BIC BHKDOE) 2B ENE B EN RN TAETTYE
MiHTNBENSTETLED,

BRDO/SYaY OMREEDEEICIEHZ HRREDONHOET  HDTDOA—/NN—O 2 Ea—2—DiE
A TLE SN DES T /8 aAV YRV T by 7 EZH UL, G TGRS &
7222 —arz2RHTELRICADEU o ICERIZARMRT I, L L. EHE R DT REfiR L
WKW RIS, — I 2R e LRV E T . EARICRER Y I aL—a ik
BOMEEMADN IR NEDIE, HEORICI TR NKSI T H AW IS, MRS A7 L Bk 7z i
DTHEEMHLNIVETHHEZHHRL TWVLE, 2V Ea—2—Zlib AT FEIHE TR ME N A
559D E T, NPT RAT L AMIIZEDOF1EFRITTY,

L—ADBIGTIEMDEIEZDNDHOFE A HENCHEHLIZE DM —BHC L TEAR7E5TLE,
XLBVET, THOVIGMTIREE DMK ELLDZFVET /272, T TVIHEKRE I, B2 LT
e BER & B KGR L, BEfRL T HT A SIEMiz R T LI KD B S NI HIEk & Bl )1 Tk
TNRERDERA AL, Za— ORI (F=ma) &, 7 v 7 DEN| (F=kx) 72 TREHTE

YAMAHA MOTOR TECHNICAL REVIEW
3




BTV N IETHEBNTEZTYZRH L ORI RSN ERSTVET 2507
% FEH RIS TIHE TR ORI EE A THIZDTY,

OB 2T 57, Fie, AV Ea—2—Z2 i 2GR VIROGEREIE LT, E6Iidara—
2= AR LRI TeDICE  EF RO Z B ENH B L B> TVET,

R B
Masao Furusawa

HT1RE

YAMAHA MOTOR TECHNICAL REVIEW
4






