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Effects of Foil Downward Angle on Fling Hit ~

Chih-Lin Chang Fang-Tsan Lin
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Abstract 1

The"purpose of study at_the best an:glc or best angle range for foil '
downward angle. The main goal of the best angle is too, besides promote
fencing efficiency, reduce ulnar deviation. Eig1ht_._ 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
angle 3,6,9,12 ,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 tlze 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




-HAMETEAERAAGEZLYE

— HRE=R

R BORREH S T ELAORREF — i » S REI A M T BMRE R th
PR A/ A M T R R AT SR - LA S - BB TR
b~ BHRER - FHESESEYE  EL2MFE  HLENGRTEE
(handle ) MMM E G & AT 2R NBBENRAFHE » €8
R FEREENBE  —EEATUNER  HRAFONRERYE
GHEEARY o | ‘

BRI E » HIRRORI 162 BB BB RIS BAT05E » 6 TFIE
EEEF A 4E L REGE A o BRI BEHO RS ~ BRFSTE I - M - BEEEE 0 &
IR » GRS R LA R AIBOR o fKIEER - A% (blade ) Hyf
RS 0 A TR AR SRR RN B - B S 0
SR RS R ER B E RS REEE -

BRI EEE  RBEERAME (FIE) e AFHRE
ISR ) — T RENME  EESOEEBRT » TrEHEE
BEAA > BFERERESTF o S ENBEMNS (RBFEREIE)
HATHE ~ M E A BT o

RO BE ~ TR - EEEHEIRE Y T FEETIE  RBE2H
%8 GUETBEAMAIEE > GRIASITEERGR o B > #— " bl
B R S SRR fE o EVESRR 0 NERANEBAER 90
o HBRITE  BRERHBAFLE 0 > R RNRYEEES
82 75 160 B T o SR ORI ¥ 4 S B » S 5 S e ~ ST B
HEORE  RFY TR TROBRNFAHNE » FERE AN S E
HEDHYF  HAGEENESF - [t B FE0 0 E TR R
KR 45 HEARBIER 15° PR T B TSR ERR A% -
R 5 f4 5 S 7 Y R B OIS

FlBHAEEEES

(—) POHIE FOFE © SER A T /S BUAR AR T R 450 O M ) B P o
(=) TREMARE : TERS THEN 5T ABEHES% a0

593




™

BrEMANTERERIAN

~—

RUEE  ERSERIISER T BRI &Eﬁ%#lklﬁﬁﬁﬁﬁ?ﬁﬂ@r%ﬁh*
BN REF RN AEATELD

MR FEEBARNLESR  BERM (B )R BEENES il
E%—ﬁmtﬁT’&ﬂ%$ﬁﬁﬁﬁ&%ﬁﬁ%moﬁﬁﬁiﬁ(Y‘)
SHEFIEE o THA ) BEE T BHiHRE T ERHEN—EH
ARG %Fﬁ#%mﬁmﬁﬁﬂ’ﬁﬁmﬁﬁmwmﬁﬁﬁ » FRIANR %K
B R RZE RIS - B AR EERS ST T E R ERE Y - Bt
A EEEHNERES BB EA T B &N TEARE o

HE L BESRE - EFHETANRES o (ki Bennett %S
VIR —Y T ESEHEMAIEREEHE 19 £5° SREAEEHEES
( Emanuel, Mills & Bennett, 1980 ) » LSRR EEEBR » FiFalR=EME
R U R i AR 35 IE T o Terrell 82 Purswell (1976 ) 8 » EFhE
G By » FRENERTRS - BRIMNBFEFERIROENE
BTHRERAMSHERNRHEAE  MERRAFHNERRINEEESE
WhHE > BHSRAENEREEHFREEBRENES -

ARSI SR EAE » DUEELEDRERBERIGE » FNRE
PRI HEREY: > BREEABENN S AR  BEHABRVERER &
RANERNHIESR
— HMEEM

(—) ERERERESH SRERE  FHAMELFRER SR R
G o

(Z) BRI E AR S HERENRE -

() UEBRAARTR  WRZRBHTIAMN S ABENERREE -

=~ R EE R

AR DAS R B 5 A RE R JEHEE - $t— DA B Uhlmann 2000 £
B98Pl H A E R RERIE » LB France Lames i B HYELE R
BERAG  AHETERECER > fIRNEHZES - &

(—) ERRBELE :

594




cHAAATEAERAABEZVYE

.

FEGI A5 20 R R B F R FOO R B R % » DRI BEE R Aty
HEEKNREREEE R ARE R LR SANAE g
Al T REF o ‘
(=) Sl il i 75 B E A EE?%M%%$E*K%@§%%M¥

S5 F R BB F o
(=) EERBN{F LU BI ISR » M be BT R 5 mﬂiﬁﬁwiﬁ

T M RBRBIE - TiFE TR AR o
() FEEMAEN 3. 2 15° BAMEERRHEN0AREE 15

BRI 15° U BRI S AE BN ESERNEERE

BY BEREHEZLE-

A BRI
—  ITREENAE

Bennett fEf 19° +5° BEERIEEHFLNMWHEL > WEH—
(Emanuel, Mills & Bennett, 1980) » i V{555 % T H S EHE) 3F 0 B0 IEHA R T
B H)HE o Krohn 8% Konz (1982 ) thZsi&dh 10 ° FISEHAEREHKVER
Sl o LA (8 A B IR B » SEMARR T B B B B B B E 2 B

B— #p#e B (FHRAR  Brauer, 1990)

Schoenmarklin B8 Marras ( 1989a » 1989b ) B2 & » & FFEFEH
20° 8% 40° FURMEESER > HEMBRENHER » SRRV RFERE LH

595




p

B ESMATERERE AN

-

FEMBREANUR ((EREEBEHROTILBER » EHBESHBRE)

BrUbLASY » BERERFEEBRZ T SR ST R -~ mE IES
P B, A~ &F 38 T b e Knowlton B Gilbert ( 1983 ) LAE&%*E@%%%E’JEH
7 > IR 6 ER A EpE5 B KRR © o

= TRIEEREZE ﬂl

TEREHTEFERNEE - Eﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁﬂ% » B 40 B
EEER - BY¥AE -~ RIS - BEfktm Eﬁﬁﬁﬁ(%iﬁﬁ)% #
mﬁﬂﬁﬁWEﬂE%ﬁﬁ’¥ﬁﬁ%§%ﬁﬁﬁ&~%iﬁ&~ﬁﬁﬁ
FEAL0 ~ BB BB ~ BRI S E AR (MR - 1992 ) [REEZ ~ BE
- PR T AR ERATE G EAEFHER o itk - 81 588
EEXEEBANNTA—B MREHSE T ET TSR R MY E
R EHSEE -

FTLEEFANMBRBERG  BNERALULEMHOFES  HE—ME
A R R BN 1F o Tichauer (1976 ) 8 T {810 L A7 4 M SH 70 50 B 1 8 47
RUESH » BT &M+ E FEER TIEAR » 7+ = B3I
> MR AEBEREEN - BRIRAEMARMESERNESL  #+HFE+=
A {8 A ELAT 2 W S O 8 — R RE K A A B R BRI o 2 B AE B 438
HIETE ©

Krohn 88 Konz (1982 ) t#3R 10° HBEEBLERY » XEBHEHE
BHTTHAEREAE—BENTE Sl FSERAN % SRET
HEEEENEY » HESHLEREZELF -

Terrell 82 Purswell (1976 ) $8H » & FHfEEM 5 dhis » FH9E.
NERMBED - EHOERL WM ETE » EEHEENTEE » 08
BRAMNEANNEEI MIESELES -

= FHRERER

Knowlton #2 Gilbert ( 1983 ) 30 {E HEHRNEMES | E8 AN RE » W@
@ — 52 A T @ o Schoenmarklin & Marras ( 1989a » 1989b ) H9HFZC 3 5H »
FEEBFENRRER  ERBRSNER NE -G 6 THE EEFE
SEEH AR SEREBEORR 66/ 20° 3 40° EHEHEZRN

596




cHABATEAERRAGHEZLY -

~

i » RIGAEERBIIA - » ' P
Bl R W \-"'\
- h
‘ \ |
- i

= wEAZSFwmES (EHE - R88)

%~ BRI ik BR
— HRER

AFREZHE B AYBKERIBSAET > QIEALHIHE SRR -
H AR ERRETR RS S FAFRARTRNL - \LETF
RIBSEDEE = 4F B\ ELAE KRR A SR IE 0 5 /0 @ 26 1518 A SR LA 1
=ge |

F— ZRBBEAELREH (N=8)

T {E HreE RAH B/

i ( B ) 20®AEMA £2.01 4 RAMEA 18 RIEMEA

& (A4) 17113 +3.83 177 167
HEE () 6463 +5.34 73 56
gl ( F ) 491 +1.88 8 3
—  BEsERimE g3t .

(—) LB E—F (8B Uhlmann 3 )

597




b

RS L EES XS S TR

=

(=) M3 &) 7 #8( Bk 3 France Lames 8¢ &1 6 » H '© B (4 £ 2 B Uhlmanih
BB ) ‘ |
(=) FEF B M A #EE Uhlmann @83 54 ( Body Wire )

() ¥ FHF2&/\ A ( #B Uhlmann g )

(#) & ( B Uhlmann fgH ) N
(7N) BRI HE AR ( #EE Uhlmann R ) N
(£) #ik—2 (B Uhlmann &Y ) %

(V) RIsL R ( BITREH) '

(h) BAS—H#H

(+) TR TEEE T HE—H

= REEEE
SERBRERNERBEFAHRAMY BEEMNETR(AT ) BE
RIENTHMETREAE :
(—) M EH France lames BHI 1% M EBRA SN TRAERES 3
S N6° ~9° ~12° 15 ZEREEEBEBAE o
(E)RTHATEAEZNNAEEE > &5 03 A5 EEEKA
EEO0° o
(Z) HEBEHEZRE - 58 TEIRE. OB R SREEHH
i HE PR 13 SR AU BRF % » A5 — IR ] fic 1 PR ) T M o SSE S O 4 B EBLAE.
BIEER -~ SERENEE - TEEN  AZHELUFE.LEHE
FIFRE > MAREEE B - 2
(M) XRAFHMRBEAFERGHREERI - MR G SRR
REBRBRAETE - SKENBMAEEY  SEEGFH ~ &
T~ KEEHE - ZRERBIMZ AR » SR LIRER :H » 8RS
FFAEECHSERIE -
(H) FESIEF &5
HORRTERR - BT RIFIERE - BRI B R EE - RFEBE R
fEURER - AN E B R R AR BIEEEMER - BREHaRE -
L. SRR H TU B S 2 G RO 088 » 52 5038 i HH 5 4 1 FE R I 88 o

598




"HARSTEARNRAABEZVY -

S,

2. BB M1 ZE R 0 2R HE A BRI AR o
3. BRI — 2 hI T8 0 2R M = 4 I P R o
4. BB B B R A 0 2 EAE Y PRI B o
5. BUBRAH BOR B » SHEBRBERRITERNY -
BLESEF @S » SEBEK > LT R BRI RB (P - ﬁ%m¢
RS - |
() HE e BE B BR h
lﬂﬂ%ﬁﬁulﬁmﬁﬁﬁﬁﬂ%vw¢mh_ VA ERGEES
S FIPEREAS PN ZEREAS UAESRE =S » #lhEK
AARPSNZEREASHES—5 » HIEEREAS USRS
BES o
2. FREERTILIEROIG » RIS ZHE SR FHEE » #IL0h
- BIRISE A FERE » FIHN{% R —EES/NFS Retreat fFERE o ( Retreat £ —
BB AI%E SRS WERMFEC—ERNZEE)-
3. R RIS AR REFHE Y P RE > A REF MEUEHE o

M~ BEELSER

(—) #il 5 fa O L

(=) BBRAIATE 1-5 ERURYE » TIPSO 0R) 5 A - 2E R AT
THEMERIERN S - LR GOMO R G Al ( F
HRTEA S A /IME YR » A RBRARYE 15 BRAL A0S R BT
BIKF&ER 3 ~12° ~6° ~15° ~9° )

(2) £LTRERYERBEREEHH .

() 2% B PN

(F) FIRI+ BRIBHERR 20 KB B AHA DR

(%) B EBANE RIS

(4) HEREREEER (20 K )

(\) FABIAN 4R e 52 R B B

(h) RETES » HBRER

5~ BHWSRRERE

599




L

ErESMARRERERE ALY

(—) B g & y
1. EE— ( FRAIRIRE: ) : v
Sk 1-5 BREOR - (R | SRR EE > B—IEA B\ I2RE
FEHSIEFF > B — (2B 20 RAKIFR » DB ERALE
?E%ﬁﬁtotﬁﬁﬁﬁﬁ’§~m§a%#ﬁummﬁﬂ%ﬂl
B8k o b 3
2. EER T (MERERE):
fi:E EEREE— » 5— mﬂaﬁﬂﬁammzom,ﬁﬁuﬁ%
1-5 SEA9R1 > ZRAEREMIER » LIKFERSST o
3. R E UEMEE — 0T & EH AR B » BEIEN T E
RMEHBTR o
(=) B g
LA SAS #EEHERESHEST ANOVA BEM S BB — —REBAWZ L
BRERMERY » RUBSE (Duncan) S HBETEEBREDH o

B SRR
—  AERIS AR AR RS RS

AR# & AR RRRIR RS - DL T EGRE . ERE Sk
PRIGEERE - AEAER & AE - 0 LA EEELEOEARBEE  \£
ZBETALE 20 KAR P - FEtHASRE (GFE405HEEEBR 500 2
RERITESEREEREREREE ) - KBLL SAS 6.12 i #f &t # il 17
BREOT 0 F {ER 2.88 (P=0.0116 ) ZHFE = RKE » TREITRK S M.
EHPEAMRNBEIAEHEEZR K= -

%

= TRAAMSAEHAMFBREMEEZBREI T

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 i
Corrected Total 39 384.00000000 I

600




SABATRARKRABEZIVE -

S

HE—FZ LLEIE (Duncan ) S HHIRE ST 23R » R 5 3R A ( o 5 B EY
) FEEESEBR ABE HEHEE 4% (MSAE IS )25 (&
HEEI12: ) 38 (RIBAEG6 ) ESHEENR A Bﬁﬁiﬁ’lﬁ
Bl (RIS A3 ) ESEEROTYHEBRE (ML= )e

1 BRH  TE AT ﬂ%ﬁﬁ@k%?%ﬁﬂﬂﬁﬁEﬁ%%ﬁoﬁﬂ
F B 2 B /PR RSB - R R AR 0 A5 T
A » BEIREA R IR ﬂ?%b%ﬁﬁ%ﬁﬁﬂ ) WA S5 I
m o

%EZ@%@@E%%%%E%%%#Z%%%E%

Duncan Grouping T8 N Il 85
A 15.625 8 9°
A B 15.250 8 15°
A B 14.750 8 12 °
A B 14.125 8

B 12.750 8 3°

TR SHEHRENBERERZES T

A FERR T — 4 B R TE RO R A 0 32 R T B B A R E R AR E
g DUTHEARMSAENPEMVNRERERTEHEELE  ZHEE
B& A~ [F &1 B fy BE RO & S LA 0 & 20 R » % 100 KREDH# o

Liss S8 ANOVA 347 » F (@ 12.31 (P=0.0001 ) ZEF|FEEZER »
!zui%ﬂﬂ WEBE BT 12 8 HEABBRKNRI TSR » mbk

c WRIHEEERS - EHRP 15° NHREHENEY R hEAE
@M’EﬁﬁW%Z%ﬁﬂ ‘

#N AEH B AR PRI R R e e B B R B

Source - DF Sum of Squares Mean Square FValue Pr>F
Model 11 79722500000 163.38409091  12.31 0.0001
Error 28 371.55000000 13.26964286 -
Corrected Total 39 2168.77500000

601




h

BrEAMATRRERE ALY

S

ﬁuﬁﬂﬁ(mncan)$ﬁ:1ﬁﬁﬁ;§? BESR 15° MRIFHEERER - EEY
15° ~9° ~6° HEEAERAR S AETRBEL A BiH > FHERR 12
B3 Tfﬁﬁﬁ}%ﬂi‘%ﬂﬁﬁﬁ“B BAH (20RHA ) -

#h TRz AESENBEREEZENSSHEE

Duncan Grouping T N i 1 3 \“‘\1 {

N A - 47000 . | 8 15° )
A 46.750 8 o
A 46.125 g 6°
B 42.375 8 12°
B 41.125 8 3°

= AEREBERSIRBREEREE ST

HR—ERRIVEFNS BERNSAERFEEEN - ZREE
WES—ETEAENARRBRE #HTIABUEEEXAASEER
ZREIBREUTAENEE @

(—) RRIKRR (RIEEF AR )

(Z) FHRFROESE (BEREREN)

(=) BN —B (MR EISERRAEE)

(0) FERFHENVEAE (TRABINEFERFRNAE)
() BREEEE

/\:E.%ﬁ%fﬁ%%ﬁﬁﬂﬂ?ﬂf’?ﬁhﬁ%ﬁﬁ)ﬁﬁﬂ%ﬁ o BN S » 2
HH 15 gISGHWMEBERE  KFER I ~6° 12° ~3° o AT » -
F &% 2.63 ( P=0.0189) hZEEIFEH REE KLE » &M%%ﬁ%%ﬁ"?ﬂﬁ
ERROEBRMENRTREEEEEZR » MR -

#AN THEAESAEERRNBERREESRIAMS 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




WA AETRAERAMAGEZVY -

Sy

BLUSEBRRBESN 15 WEARETEERE  RE— A Ml
GEE+E):9° ~6° WFEHENMPRA-B 2 ZREREHFSHWAE
BA(AREHGRAAES 15 ) BEH BRREERR - HEES
I ET o .

Fb R 5 f B AR M 0 R B 1 4 A b
.‘Duncan Grouping - |  FEHE N FRARTORE 3
A " 18125 .8 15°
A B 17.000 ‘8 __ 9
A B 15.625 8i 6°
B C 13.125 8 12°
C 10.875 8 3-

16 ~ 4E¥r iy

— ﬁgﬁ;

AR EDREREK N\ BEFRANSHET AR SFAENREER
BE- LR EANAERO (FHEAE ) TEAER3® ~6° ~9°
12° ~15° EARETEAMSHE  HRERGRAT

(—) REL28: TR SABEHPHEAzINBRE s EHREEER » Hp LU
9° MRIPEERE - HRBIS® ~12° ~6° o

() ¥R AR AEEANENEREEHFEEBEEER » Kb gl
SAEELS ~9° ~6° FHERR °

() EHmEE . /RIFAE IS5 E’Jmﬁﬁﬁlﬁ%ﬁ&ﬁ% HREBO
6° HIE o

ARG 9° IEASRESs RERERBEER T - FHEREER
BERES RENPHRERTFERRERENESRS - R 15 2%
REEHENEEREANARE  HARRETEAEK » RIBHEIER
N BHFGESRFERER - R EFREEVIIHERREE T - H
BH F i E B (55 o

603




T

BRI ERRTEREREAY

S

E%@Aﬁl%ﬁ%%ﬁ%ﬁﬁ? %Eﬁﬁ)ﬁﬁ@ﬂﬁﬁﬁﬂiﬁﬁ%ﬁ’ﬂ%’
BT 9° BIfERRENRE -

BB

xm%zﬁgﬁﬁﬁ&%EWQﬁ’ﬁwﬁﬂﬁﬁ~$§ﬁﬁ%§§
LARIB AR EMG #7 fit— 5 B4 b7.0 B » BRI 2209 75 10 |
T : - '
(—) REXR O MEFAMENTFE  FRENGHFRFERRIS
% o Rt EBHEFLEFENT R TR - KEBLUS - &
REHRNEHESERSEEE ? EEE—$ 5
C)M—BTAMS  FREEGREFBNESENRABELRE
B o HMBIMERRSIREGHEER ? (DA FHE o sialks
PR F B ORI A S UL E EMG » BUR PO SO 4 8 2 1
RIS FhA SRR A RIF R EE -
(Z) BREMNBAAERFHR R ENBENEEHEERLE

* W gk
LR

(—) &I 5 A < RIS AR > Sh7R F8 R IR SRR 10 T Ak 1 452 0 80 T 8 0 7
EeERERFTEREANNMEAE  TRAETUSESRBAEAE . A
A1 A3 FE ] AR 2 e 1Y) £ B o

() TRHAE . FERRTHRHFRAFEBEMESRE RSO -
HRE > HSERIF AR T AR L R ARER T BRI L B RAHIBE) - -
AN BEFEHAMNAEBREL -

(Z) RIAE D ERR T I SR ) % 1 8 (e 9 fa BT > 78 H gk
BH—AK  TAREELERNNAEE -

(TH) F& - KEE RS - B b+ ERFRIFR HBRAAR 84
PERER B HI R AR BT » HAFEER R AR A > AR » 58D
BT o T H] A [ B T o

604




SRR A TEARKNARGEILY -

-

(F) RIFFIHE : FHWSOEMTE B2 FmETE0ED - 2m
TBTEABUR 90 * £ o A8 UL LIRS0 0 B B 1 1 s » 44 B
SRR B — AR » —WIH R o M FRIM RS BT
FE () RIBEIRAET » RIRESRES 4 T8 o iy VLR R 390 7 s
o R EUNICER F R  @RRFREREREL  LRRR
BRI AE R R o A LMBHEEN LR 0 SVARIE S A E B
R RTINS AEBRRERR -

(R) =~ M~ A~ EA IR | &/ HHCRHES - TERGRFH
SAEDIBAIBUR 5SS o &5 BA9815 » LUDH<FE &89 1 8 5
RN EUTEFHOBARES (W FHRE) -

R LEESEFRAET > JHRTRE -

N i 2. EESHHHA o FITERAIERA
A RHY A °

3R L BEES AN » B T

;h§\m//t m~A~t-~A\EH06 \A~Z5

I BERER— LR HERA
RSFHETRTE -

& 25 U
AR (R 84) MR » TR LB ERBBRAF o
MAFEE (1999 ) fERIfL<FREFIEE 0 HARBHKRERAF o
R (R83) et = RER -

MR ~ FEEE (R 88 )0 SAS 123 » BHEERRAF o

GoxhE( B 81 )c ML 1 BIEHZE, j“ﬁimﬁﬁkﬁﬁﬁ'ﬁﬁﬁ °
slig F AR M (1989 )0 HEIAREE » b » AIREEZE GIUTREIR o
B (1992)0 hEARE, JtHBEERREABER > ppl26~127
B2 (1996 )0 hEKRE, LHEBERRBEAMEL o
BRFHM (1991 ) hEKEE, tRBERREABEL > -~
Alaux, M. ( 1975 ) . Modern Fencing. New York, Scribner’s Sons.

605




2

BT ESHMAEREREALY

=

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. 7’7 86)
Baltimore : University Park.

Bower, M. ( 1985 ) Foil Fencing. Dubuque, Win. C. Brown Publishers. \1

Cavanagh; P. and Lafortune, M. ( 1980 ) . Ground Reaction Forces In Distance |
Running. Journal of Biomechanics, | 3,397-406.

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 & Erest 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




RATEAESAABEZLE -

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: 1. Wrist motion and hammering pefformance.
Human Factors, 31(4), 397-411.

Schoenmarklin, R., and Marras, W. (1989b) Effect of handle angle and Woﬂk
orientation on hammermg. II. Muscle fatigue and subjective ratings of
body discomfort. Human Factors, 31(4j‘,\4_1 3-420.

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




