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Effects of Foil Downward Angle on Fling Hit
Chih-Lin Chang Fang-Tsan Lin

Abstract
The purpose of study at the best angle or best angle range for foil
downward angle. The main goal of the best angle is too, besides promote
fencing efficiency, reduce ulnar deviation. Eight subjects who are foilists and
take weapon all right hand, they are from different colleges and universities.
The experiments are fling hit of different angles with inward-buckled blade
angle 0 (original leave-factory angle) and five different blades of downward

angle3 ,6 ,9 , 12 , 15 . The research found that the 9 blade has the highest

grades at average in each experiment of fling hit and accuracy and thus
provides fencers the best efficiency. However, 15 is the most ideal angle for

most subjects, the second is 9 . The presumed reason is that the more

downward angle is, the less ulnar deviation is. Effort-saving and least fatigue
are the main reason and also help prevent wrists from the injuries. So the 9

blade is the best choice in consideration of both fencing performance and
safety from human factors.

Keyword: foil, fling hit, accuracy, efficiency and fatigue.

592




-HAB A TEARHARHEIRLE -

o4 %
— HREER

RIFIRRETBAAN R T ERRET — i » EF BRI AM T 2R FE > &
MEASNEEAERLZHEORGTER - LERKENS > 87T A%
b~ BHRERN - THELEHNE  EX2MAE - HERKT EEE
(handle ) LB ERF & AT 2R - RREEHRHFME - £H
FRE LEREENRE  —FESFEOEE  HRFORMBE KT
GHRAEY -

BRI AR E - HL SRR R0 T A B R R BR FERE © 3 TFIE
FIECF ATZE L A o RILAIRII RS ~ RESBTRE - Bk - RS > &
RHAHE - AR S AET A EA SR o (KiKER > 5 (blade) KA
EESEE it ABTRRHOGRERZHAEE AN 5H/HE
B RN ENSERGEGHERRENESE -

EHAGEHNHRE  RBREERRE (FIE) HESRR T &l FRUHS
Mg, PE—FRE  REOEE  EEFOERBLT @ THREHFE
BEAA  WFERERHEEF - BIEHEEYS (KEBFEEIHE)
HEATHE ~ WERHE A ENBIEMNT

BIGHIEE - HE - EECEHAIREBE TTREETSE ARKEN
EE - ABETHRAMAER  TUESTEER R o FI > wE—a] Dl
BRI FHIBERAE - EVEHERR > NERANWEBAER 90
© o BHERIT S BA AR AEHE 00 - Rt R R B Y)HE R
¥R 75 1) BT A o i A5 R B B AR R R S o £ I B ~ SRR
HENRER  BFELTGR TR BB FERRE  HERERNSE
HECHHF MAGEEAEYF  Eit r HFEHEBCHBNAE
KERE 45° HEFHHHLR 15° BRE T BTHERENHIBARE -
il & A AR B A B S I A RIS o

RENAEEER !

(—) AN AE SRR T MG SRR AR AT B R B A B -
(D) TEHNAE  TEERTHBRHN G F R EHETHRA N

593



CES 3 LEL LS SR

198 » SERSURIR AT IS 0 Rk R o B RERR AR T A o
5340 B A P B R L o

pigl TEREARA LA BHEA( B )R BEENS S B »
ER—EB LT  WBHFEERERIE R AL o iR KH (1998)
FHEXBH  "THa, hptE rEY L RHHELETERKBEN—BHBN
Tk - HPREs AR BENEM 5 » R IEE H RN KB » ARlaTR%
H AR Z2 R R B » R A R e8RS <F - SR B ERE Y - Al
FAEFTEENBERPESEANESITHBRENTERAE -
HEL BEHRE—EFHEITAENKES o KIR Bennett HIHFZEH
W —Y) TRBEEBRMAVBIRTE MK 19° +5° BREAFEREES
( Emanuel, Mills & Bennett, 1980 ) » I BB B R EEBIE > FiaSHEE
IR L HE 2 F i R F5 IEE o Terrell B2 Purswell (1976 ) thiBH » EFhit
E ARy - FNENDERENRY - BRIMBI{FEFRERRNEE
BT 8 E Rl I B B BRI 8 M n bl B & (9 E 8 LUK s A
WHR > RUSRAENERSEHFHRESRENHSE -
WG S REAR » MEELESTREREESIIGRE » TEE
FHRIFEREY > HRERSBRENK S AE > BEAMENNEEER &
A IEERA I EE, o
—-MEAR
(—) ZhHEMRRESH SREMAE  HHEMNELERE SRR HHE
B ©
(O BBTRAEN S HERENREE
() UEBHANBTE > HEXHEHNTAR S ABENEEREER
= ~ S E BAPR I
AW LAstig 2 5 A B R R EiE o $— LAMEE Uhlmann 2000 4EH
A =X ot B 1B HE B B BRIE 8 » DAk & France Lames HY i Y H 281 iR

RERREG  FAEFTEFRACTEL - IGHENZR -
(—) FERKIHIBFAHE

594




-SARATEARHASBEZLE -

FRSIAER 3 60 R PR H F 1R FHUB B R &5 » DA A BE ERI 19
ARARNRERREE RAHEAHWETZENAFAMNAE » JEH
R T AR -

(Z) BRI R SRR - RRRF M EERE > HRAREREAIGH

BT ORI BAT B 1F o
(=) HEREBELAMEFIFIRERE - B EIRE S HEFEGH R

AT R » MR TR -

(M) TERAER3 £15° RANAERRHENOAEERE 15 X

ERRIDSARRSE » 15 DA LIRS AR HRESRINEERE

% BERRWRZLE -

R~ sk
— TRERNBE

Bennett ffi 19° +5° EHAGHRECHSHYHL > mE—
(Emanuel, Mills & Bennett, 1980) » i {535 % T H 81 E B 254 B HEA R
HFIHE o Krohn B{ Konz (1982) th3ssi M 10 ° HREH 0 1> 45 HY AR
Bt o LA TP 55 P OB » TSR B SR I 10 S TR B R A B 2 o

B— ZcRAeyT A (FHARE : Braer, 1990)

Schoenmarklin B2 Marras ( 1989a » 1989b ) HIHZE 3 3H » & FFLEMEH
20° B 40 ° RUBMRERGERT > LEWRSENMER  ERBAREEE  £H®

595




B EMBAREERE ALY

FEEBRE AR (EREFESSMOMABRER  EHBESHBE).

BRICLASY » BREAAAE LB T » A i ST RSk ~ RTE ILES
FE B AN &F 8 JBFF I  Knowlton B Gilbert ( 1983 ) LIk ¥ AR B2 EHH
7 BT GE A ER ST EBRAHRRE o

“~ITEHEREEE

TARHFEFEEN0MEE - B HRR NSRRI - BIAE
SRR ~ BB ~ TR ~ RSB « ESWRH ([ LBA) 5oy
RN RAER TS - SRESAIERIK - I 8% - MY
PIMHS BB BRI BRI SRR (AU 1992)  BEBZ - Jik
B R T ELRR A O PR TS AR BRI o L - 5 R B
FIfFS R BRI TR — 1 BRI 1R % 57 LR AL E
B 555 -

FLAMAOMBRERE R - ESEELLEHNTS  RE—F
JAT ) R RBIAF o Tichauer (1976) H T 1M1 178 S0 1 SHERE 40 2 O BG
SRWESH » HB T & DU-H (A9 AR TEA B 26+ = 8 A IR
[ o AR 984k B IR B ~ RRMR A SRR SR T A I B
S (T R S B B0 — AR TR A B BRI A » 2 2 A e
BT o

Krohn $2 Konz (1982) 5331 10° MM SBEREL - LEBHE
T+ AR TR I AN )% R
S BRI o T LM EARE 2 H A -

Terrell 82 Purswell ( 1976 ) i » % B (E{ 7 0 g5 » FH08E
HERETTED o TR D G INIURE TH » S EHE R THE » MR
WRMER RS N BB > BB HE LR o

= FHRRERER

Knowlton Bi Gilbert ( 1983 ) 2835 (i F§ E iR AU SR 865 B KR {8 » 41
fél — 2 % T [@ ° Schoenmarklin & Marras ( 1989a » 1989b ) HRFZe 2535 »
EEBBFROTARERN  ERRSOBE WE P TH - ZHEHE
WSt MR GERBEBENORR » 6/ 20° 5% 40 EEAOE S

596




AR TREARNARBEZLE -

> RImEEAIED -

N

L]

B—-— wEpggesFrEs (EHE - R 88)

S~ R F iR B
— s ARHZE

AHREZHERAERRERRMKETF > QFSIHIEE R
By MEERRAEFENEREBFEFRARFINL  NLETF
Bl EE =4 DAL » HERHBERER SRR = & 8158 A s sl
=4

#— ZEBEBEAELREH (N=R)

FI1E REE PN B/

Fiw (& ) 20RAMEAE £2.01 24 AMEAE 18 EIHEH
B8 (A4%) 17113 +3.83 177 167

HE (AfF) 64.63 +5.34 73 56

2 (£ ) 491 +1.88 8 3

— > BERER ezt

(—) HEFZAE—F ( fEE Uhlmann 3 )

597




BErESMAREERE ALY

(Z) HEFER A 3k B France Lames i 89 #1168 » H ‘&% (4 5 % B Uhlmann
2 )

(=) 3 F B i L 38 #8E Uhlmann B8Y5E 545 ( Body Wire )

(M) B HEAFE/E ( R Uhlmann & )

(1) HE ( B Uhlmann @& %Y )

() B H B (B Uhlmann K& )

(£) #MK—% (=B Uhlmann 3 )

(N\) RIBG o BB EE ( BfTaRE)

Ch) BAH—H

()l TE &8 T E—H

= BEsEEE
SERR/RFEBRARBEEFRAMS BEHEMGETE(AT) @E
R TAMEATREARE :

(—) S E France lames BB &I15E > B EBU SN TREAERES 13
60 ~9° 120 15 R FEEEBAE -

C)RTHRATEABEZANNABEEE  fS5RNAELEBDEHEKS
BO° o

() HEMRFHEZHE - B8R T EEE L BT HR SREEHE
il E PR (5 SR AU B 1% > DASS — RS RS FE I S0 8 o B 11 B e
BIEER -~ BEREOHE - TEEWN > BSREUTFELENE
BIFRE » MAREEAEHERINENE -

(M) ZAZFHRBRABRREHEHZEN TR ARG ERE
REREBEBRAES - S RESNUFERED > LIEE0FF ~ &
R~ KBRS - SRBEREM SR » S RSB L - RS
IR B CHIEERIE o

() A& E# TE
BUBRATE SRR » BF RIFIERE » MM FE K E  RFEBT M

RS » SLENMUHER A ER SRR B EEEMER o BN (EHaE

1. SRR B S ML R T % - 52 ERE i ISP 1% PRI 48 o

598




" HARETEAERAABEZLE -

2. BRI G 3 (T 2 AR T MR 0 2 A T A SR B Y P R 4B o
3. BUBRMH — 2 (T % 2R M = 2 (95 FE R o
4. BURIRH B BE I B REAE - REEEBEOEMREENY o
5. BURIH BB BN F - SR EFBERBITERENY o
DA ESFH EBE - SEBI{ENR » FEH RENFIREIES » FEtit
A RE o
() EmEE TR
1 M B EUERNREHZHE  ihRNE=ASERYEE=S
72 FIFER=EAGUAZERAEAS UNERE =4 » fldhEXK
AAZUHAZTERECASHEB—5 » RIhEREAS AR
"ELS o
2. ZAEHEREIAIEREA NG » RIVBZRE S FHEE » §14L0
ZIRISE R FERE - P ER B — B 0% /B Retreat BJEERE o ( Retreat & —
AR OSHMNEE  WERYIFEC—FERNENEE )
3. R RIS R R R EFMEE PRIE] > TAREFHELIBFIE o

M EESE

(—) # 5 ABENEE

(Z) TERRUAHTE 1-5 AR IRST - AICFEBIESRAR 5 A E » ZERBRITY
ZRENEERBERES > ATRPEEFHEMOETRAUSAE ( F
ZRR & AEANEY > AEBRER 1-5 88> 415 AE TR
BIKFEEE3° ~12° ~6° ~15° ~9° )

(Z) REZRERPERBEREESEE

(I9) ZRE BRI EIERF

(1) B&+ RFBHERE 20 RENE G B 50 H 20 o R

(R) B EHARBNEES

() #EmEEESR (20 %)

(J\) BAHSIA0 _E 4R EE R FF 2 R B ER B 8%

(h) HRELH  EBER

h~ BHUNERRETE

599




B ESMTERERY AN

(—) ZEHH
L EEBR— ( FEAURINREE ) -
HRSE 1-5 BRAOR0 » KPR | BRAIBIA SR - H—IEAIH A\ T 2RE
RASIEFF > — 2R 20 RAEKIHE » T E SRS
ROERRARAE L - RERBIIFER > B— 2R ELE 100 KAEMHE
fe o
2 WER— (MERERE):
Bk R RBABN fF— » 5 — IR RIBI R REBERIR 20 K » [ LIRS
1-5 BRHIRI » ZRAE RIER: » A (kP ERES SR o
3. RRE UEM SRS — 1R 5 A RO P AU MR % » SO IR
AR -
(=) %k sas
BUSAS BEFHECHER ANOVA B BUS BT KB — — B> BAREL
BITFRIERYE > RUIE (Duncan) S EEGELBE D o

B EREG%

— FEHS B AR AR B B

TR S BB RRIR RS > M EEE ., ERHS kS
PRIFIERE > AETRR S AE i1 - A E SRR AR BB N4
XBREFATE 20 RAEK S » HEH ARG (0555 E 2858 500 2
SERRFIRER B R R R ) o &1L SAS 6.12 fREEEH IR BESRS
BRET 0 F (ER 2.88 (P=0.0116 ) FHEE 2= RAKHE » JREIT RIS M
EHPAMANBESS EEEEZR ML= -

R TRIB 5 AR ARG BB R B R 17

Source DF Sum of Squares Mean Square F Value Pr>F
Model 11 203.95000000 18.54090909  2.88 0.0116
Error 28 180.05000000 6.43035714

Corrected Total 39 384.00000000

600




- HAKGTEARRRAREIVF -

i — 2 LABRH (Duncan ) S #HARE S 1T 383R - MRSE S SRR (RIBHAE 9
© ) EHESEBR ARE HERK4R (MFAELS )25 (&
BAEI2. )3 (BAE6 ) EMERMNPL A -BREZHE > 1 5t
gl (RSAE3. ) EOHEROTHRE B HE (IR=)-

REBEREDN > IS ABERAHR RARBRE ETAIBIE - AR
HBNF R F il r N ERES) R FRRREHES - IS TEAR
k> HERES RIRE AR » BRI ERA - BARE 5 HIZR
B o

®= TRAMSAEHAEANNBEEEECHESEER

Duncan Grouping I8 N F B

A 15.625 8 g

A B 15.250 8 15°

A B 14.750 8 12°

A B 14.125 8 6°
B 12.750 8

AR AEHBRHRRERERZES

AR —HERRENORE - ZEEEHEPNREERER
B UTEHARMSAENPEMNBERERTFRELE  XEER
BRI & AR AT » £ 20 K > 3£ 100 KEC#k °

DI S ANOVA Z#rik - F fER 1231 (P=0.0001 ) ZEIFEER -
o HFEHB BT 12° g HEABEBEKNKATHEHMES » X
15° MR HEREERE - ERER 15° WRIRTHELSYE  EHEEDEARE
@hn - EEBWEZLE -

RN TEYSAEHERNREREREC BABERDOW

Source DF Sum of Squares Mean Square F Value Pr>F
Model 11 797.22500000 163.38409091  12.31 0.0001
Error 28 371.55000000 13.26964286

Corrected Total 39 2168.77500000

601




BrESEAERERE AN

B UEH (Duncan ) BRIREDHT > BER 15° MR - HE
I5° ~9° ~6° BHEREMBRASAETRBE A BH > THBEE 12
T3 ERESMEFPEL B BME (KA )

KA TR S AEN AR RERELENSOHEE

Duncan Grouping ) N HEEE
A 47.000 8 15°
A 46.750 8 ol
A 46.125 8 6°
42.375 8 12°
41.125 8 3%

= FEHSAERSRNREMEEE S

HR—MARRORFME > HEMNSABREFEEN - TREE
B —ETRAAENRMREE  $HHTIAEUS RS &R
ZRETBRRELUTHEREE .

(—) AsIER (REEF LHRE)

(2) FEHFROESE (REEERAN)

() BRI —H (FEHE BB TR A5 R, )

(M) FEREFENERYE (TR REFER TR HEE)
(1) BEReH A0

N&EZAEHTERARBREFLRB T EHEE - BT S 2R
HH 15 fISGHWNEERSE  KFERB9° ~6° 12° ~3° o BEMOIE
FfEam2.63( P=0.0189) hERIFEHEEE AHE  WREZHENLFEA
ERANERNENRTREEEEZR MR -

RN RIS E R FE R R 82 e 0 0 o R T

Source DF Sum of Squares ~ Mean Square F Value Pr>F
Model 11 388.50000000 3531818182 2.63 0.0189
Error 28 375.40000000 13.40714286

Corrected Total 39 763.90000000

602




- HRABNETEAERAAGEZYE -

BUSESEERBES 15 WEAREFOEES » RE— A i
(FXRL)9° ~6° WFEHWMNME A~B ZH » XRAEREHR 56895
BA (FHEREHRAAER 15° ) BEH  BERWEESR - LEHES
e

#t TR S AERERFREEMEENS S

Duncan Grouping Tl N EHRAMTNRE
A 18.125 8 15°
A B 17.000 8 9°
A B 15.625 8 6°
B C 13.125 8 12°
C 10.875 8 i

15~ &R
— g

ARFELUARERBR N\ LG FRRVSRETF > AR S A B REL
WL FRNAERO (HHBARE) TERAER3 ~6° ~9° ~
12° ~15° EREAER S AR » HEBRAT ¢

(—) RELE TR SAEHPRREMNEE EBEEEZR » Hpl
9° HRFHHERF - KRB 15° ~12° ~6° o

(Z) #FEE - TR S AEERNBOERERFIFEBEEER » KUzl
GAEIS ~9° ~6° FHERR -

S BERREE . J5AE 15 NERREETORER HRXBI° -
6° HIR °

AHFEF 9 RIERKJIRBR S K ERERATRT » FHRETRE
BERES - HUH P BT 3E F AL IR Gt R EREBIF - A1 15° B
AEERMEEREENARE  HARRS TEAEX » RIFHBFESH
N BATHEBRERKA - HitEFREFHAVFREREREE N - T
B ¥ B B 5 3

603




BrESMATERLERE AN

e A TR RABERE RS IER L 2 E %

BT 9 IERRENRE-

e
ARREBRZEEREAENIT  HPRELER - FEMENRE

KB EMG BARE— ST - Wil - B3R R0 5 m

ol

(—) RBB > BMETEMENFE FRENGETBFEERROH
Z o NN ERANERREFENARTERR KRGS - §
BEAOARNRMESERETHEY ? EEE—S 59 -

(D) —BTAME » TREEGLEFHOEEENRABE M RE
HILE o EHMHBEBRTHEBEHRMER ? G W - s
TFREFHE R EAE DAY EMG > DR RS 2 %10
FARIFIE FBir o B AR H R EE o

(Z) BEAEMNRASEEFHR R ES B EOREEERE

M

LR

(—) 215 AR . RIS AR BRI 15 5T 1B AT 0 B2 48 L B R
E-ERATERANWEAR  TEAETUBROREAE A
MABT LB EROAE

(Z) TEONAE : TERRTFIRE 5K 8F 5B = 1% 5 Rk i
R BRI E T K hEb B ARER T BRI L BRANEE
ANBEEFEHRNAERBKHELD o

(2 RAR  ERBTISHEESHBEHAKEFN AR » £ LK
BHE—F  FTHREBEFERNGAERE o

(M) gl @ KEEMBRER - B b+ERFRIFNHRMIBREL

HERESE B HOR BT LA - HASBRER A A - WA » B 58D
B5SF » AT A A B e o

604




" HARATEARKRASBEZIVE -

() RIRFIERR - FRMETHEHTE  EFFREATEIES  EW
fE 2 ABUK 90 ° 8 o = HY Jm WL VLR 528 308 M Bl AT 0 B3 & I
BANTE X — EARET » — YL REE - EF ey AHEFHE
R (B0) RIREIKRET - ROREREE & T — 8 i 0 1 ek R 7 75 P 2
o FHRNMER FHNE  aYAFHARERBA  EEGK
888 B B B E R B o A0 DABHREN L 2RER » BIIRHE S MR E B B R 5
fm: ERIE TINNG mESRRE R -

OR) T~ ~A~ oK g | S50 BNE S » TERGEFMH
PRAEEFNNRMH B LR ZED - SRS - UB5FE RIS B
ERERE > BLPTE FHBFRER (A TERE) -

R L GEREFRRET - fIARTHEE o

N i 2 BB SR - o STERAIER A
//ﬁ\\ S o

3. DA AR b 0 B S AL - B H

}\,:\/-}; m~AS"~tB~N\EQf \~Z%H

N BREE—LFER > HERA
EFEETRIME o

235 Uk
Fhae (R 84)e st REE » ERCHEERBERAT °
MRk FE (1999) TERIBG~FRBHIMSE » T ARREHRERAT o
R (K 83) fEtE > =RER °
WHESE ~ [EER (R 88)°SAS 123 » BHESHERAT °
GxE(R 81 ) EHEYNBEARTE, BIIEEABHEREBHER -
PRI FEA S M (1989 ) hEIKRE » b3 > IRMBEZ B GIUT BRI -
B2 (1992)c hEARE, tHEBESRKXAHFTL » ppl26~127
Bzl (1996) hEAKEE, tFRBERREAHMEFL o
BRI (1991 )0 HEKEE, tRBELRRXAMETLR o
Alaux, M. ( 1975 ) . Modern Fencing. New York, Scribner’s Sons.

605




BrEAMATREEERE ALY

Albert, M. ( 1985 ) .Complete Fencing. Robert Hale. London.

Baumann, W.( 1981 ). On Mechanical Loads on the Human Bod During Sports
Activities. In R.C. Nelson (Ed.), Biomechanics VIB. ( pp.77-86 ) .
Baltimore : University Park.

Bower, M. ( 1985 ) Foil Fencing. Dubuque, Win. C. Brown Publishers.

Cavanagh, P. and Lafortune, M. ( 1980 ) . Ground Reaction Forces In Distance
Running. Journal of Biomechanics,13,397-406.

Crosnier,R. ( 1961 ) Fencing With the Electric Foil. Faber And Faber LTD.
London. Gaugler, W, M.( 1997 ).The Science OF Fencing. Laureate Press,
Lance C. Lobo, Publisher.

Emanuel, J., Mills, S., and Benett, J. (1980). In search of a better handle,
Proceedings of the Synposium: Human Factors and Industrial Design in
Consumer Products. Medford, MA: Tufts University.

Julio M. Castello (1993 ) . The Theory And Practice Of Fencing, Charles
Scribner’s Son.

Knowlton, R., and Gilbert, J. (1983). Ulnar deviation and short-term strength
reductions as affected by a curve-handled ripping hammer and a

conventional claw hammer. Ergonomics,26,173-179.

Lukovich, I. (1975 ) Fencing. Printed in Hungary. Manley, A. Complete
Fencing. Robert Hale. London.

Mark S. Sanders & Ernest J. McCormick ( 1993 ) . Human Factors in
Engineering and Design. 7" Edition.

Moyer, J. and Konin, J. ( 1992 ) . An Overview of Fencing Injuries. American
Fencing. 42,25.

Munro, C., Miller, D., and Fuglewand. A. ( 1987 ) . Ground Reaction Forces in
Running : A Re-Examination. Journal of Biomechanics, 20,147-155.
Nigg, B.M., Denoth, J., and Neukomm, P. A. ( 1981 ) .Quantifying the Load on

the Human Body: Problems and Some Possible Solutions. In R.C. Nelson
(Ed.), Biomechanics VIB  (pp.88-99).Baltimore: University Park Press.
Nyilas, T. (1971)._Encyclopedia of Sport Sciences and Medicine. New York,

606




- HARATRAFRKRRAAHAELIVE -

Macmillan.

Nadi, A. (1943 ) . On Fencing. Laureate Press, Lance C. Lobo, Publisher.

‘ Schoenmarklin, R., and Marras, W. (1989a). Effect of handle angle and work
orientation on hammering: I. Wrist motion and hammering performance.
Human Factors, 31(4), 397-411.

Schoenmarklin, R., and Marras, W. (1989b). Effect of handle angle and work
orientation on hammering: II. Muscle fatigue and subjective ratings of
body discomfort. Human Factors, 31(4),413-420.

Terrell, R. and Purswell, J. (1976). The influence of forearm and wrists
orientation on static grip strength as a design criterion for hand tools.
Proceedings of the Human Factors Society 20" Annual Meeting. Santa
Monica, CA: Human Factors Society,pp.28-32.

Tucker, C.(1990). The mechanics of Sports Injuries. Boston. Blackwell
Scientific Publications.

607



