E YN CuGy/pals il

FRBE 1394 H QI5F04H)

=>4t

A EEER R BRI SR B E R BRI E 1 2 PEa

e RIGE EHEE CHER % o
VBOEMITI A EESMRHIIRAT RIS AR SR AL

R - 2015 4E 2 H ¢ i H - 20154£ 4 H

B

M =
BHHY : fTRAERERE T T B ERENG DT - BT RBI TRGE A TR Y] - TR 7Y
Rt TRER R BRI SR (B TAEAETH B T A 5215 » BRI R T B e A H
Bhastt o H SRRV E R =0t o (EEERIS AR RIS RS BRI S Ay SE R R B R AR 0
Mz 725 - Abt5E B HY Riat = 61 RIS RIS RS RE RO SRR E I A RERR A AP
SRR SRR E M S8 MR HRER 227 - J57k © SEERIE S zUEERM - 5
B G BT S ERY - DR — OB AR SRERBG(F Ry IS A BR DR — 2R AT ORI - DOERAUL
HUERTE - S0 FH2EHE FUPSIRATRC o - DABRIN T B R B ik S el R R B A T 7 A B - 2R -

FESSERI S B BAE A 2 ELl | - SRBe Jdii ,

GRS R (B TSR - fE R

FRAE M 2 Pl s S ERs  & BE Iim S PRI (B I S B Tl S8 B - &l + SRR B
BRSBTS B B A BT HIRG AR 3 - 13 TUSR BRI K 5 B im SR BRI A S A R Y S fR
TEME - fESRE DA BT R R R E ME 1R 3430 - B B R SR BRI T R AP R R L B 2R S

TRk -

BRI ¢ BN - BEER - FISRESH ~ BA2E - sshIEL

=&

PEBRAEE) - (5 HY S ERE REIIG & o EEEE
PRER TN T B AR TR - FTRRE TGS E 1Y
PR ETES - R TR A EZAIS RIS -
Bk B AT RN EF TR GRE I AR A TERE S - 40
JEE B2 B BR DAASE FE 5 B PR B R Y S AR E YRR
(FEPR{E - 2010) » SCH T8 T-BRBK S 3 BRI S ERIE Ry
FTRGENTTE - e F MR SR AL B R AR
HEBFFLELAERES - BT ERETIRIRE TR
IR Ry 25 i AR [ BAER R 2 B RS T2
ARG » BRERSS F1E R AR SOBHAE T - AN
b R ERAV L - 9 B AR LR SRR
KREfe =T =2 E#E (Collins & Comstock, 2008) -
it DAEF 25 BRI I & (o P 48 BRI R - R F T3
G o BUEPRIRER R A JIRVEHBNES A

SETRIRA B RETE S AR S R AR AT 2R R B Y

*HEE % 58  Email:chiangliul974@yahoo.com.tw
| R L i o N O e L0 ) ) s Y R E S A )

ER(BZE 3 > 1996) « SEERBE— o R MR [FIHYZURE -
— Tl Ryt NS B - I B AR BRI i
M EIEEERT - SRRV B e ny s - A&
TIDERAFER I © 55—l Ry tim U3 Bk D=8
ERIESERTE = AR Te AR B mi Bk S T tH % > m LU
AR TR R PRERBR R R OR
WE IR GR_E A3 BRI SR R iR SRR -~ Sl
TR ER PR 5 B R R R -

SEERPRHE AT AR R SRE T BV S A - (B4
e TR SR, - AMTER B S R E s
BHIREZ 4 0 SEERIREE AR — ERVERE Rk
B B RIE AR R AR E MO - TR
SRERIE R R T DUR A B Y R A S PRI AT DL
PRHt TR A i B — BV TUR RS W TEE
EEFTREE L - K ZTaR s 2R R e

39



WE T RiGHE i WRER 2098 2 ESEYDEMT 1201), 39-44

BATRENR - G REREAF LT EEHEL > &
RN L R PRI SRR R - TR E N ERNE
SEBRTERE R EREE M SO R T RE & 2 B P (e
M EfyZeett - BE HATRFHEERIE LR ERE
Bl R AR E MR AR IR D SR H S B R
HEFREN: -

AWFE H Y L = SR EREREE ki e - 5
TURBR SRR - R R R SR PRI L 1 U e
PRERSEBRIRAYSE BRI R R R e - TROLEE T i3
| SR B E BRI R BRI R 2 278 DU R (g e v
BUEE R -

= ORI
— HIEHE

AWTFEEH = 6 A RIS 2 S5k > 73R R fs
U PEER PRI (JY-E677-28, Taiwan) » SRELEEfRTRERSE
ERT% (SR3616-681-7, USA) k5 B e bR e BR T
(SY71057-DC12V, Taiwan) » gl[&—F77~ °

[ — ~ s

T SRR

M S e B (A E ) B S ISR
@ (American Society for Testing and Materials, ASTM)
NMidRsE F 1887 #1E (ASTM F 1887-09,2009) 7 I
SOTEETERFEE S - AR RUE £
4% (OEHLER Model 57 infrared sensor shutter) =HI3R
EIH IR Z 3 - 55— R 25 R EO LR 2 ph
Ry 30.48 77 JAIEOERI SIS IR N BREEPERE Ry 1.5
AR BEREIRIE R 2 MR PERE R 10 AR -

&
=

il
TR TR BRI ~ SRR iRk 5%
R R SRR HE T - MR =a N ER

5
I

=
=
"

ERA% -

o> &

DOI + 10.3966/207332672015041201006

5t 2 SEBRIREEERR RS RO AR E 1 - BRI (A0 =)
AR« SeiEfT B Bl A e PR T S BRI HIRZIE -
AT AR AT BB L ~ & R B SRR — 2k
PERISBR 2 > FEHCSETRE - ARI2FI6 100 Bk
BRONER > — SR BRI R T E R -

o ME /

8.5m

o O

= - iR E

BRAEH «—

\ 4

BIRBRE
HBEREH & E R

\ 4

100ER EFRAA —

05 B

E= - EhRRiEE

g~ HIET A

Fott G IS BRI B A7 T ER RS D B P Bt
o HREREEH IR 22 £ 2°C ~ BEAE 50%
Rt g BER SR AERE AR RE
SR ZEREG B MU RIER > SRR SR 2 TR 2 00
FEIMERIERE - A 2 L Ry 96.8 £
3.3 km/hr o JHEREKIL 120 FE5y By A~ B 4H 10 fER. C
4 100 B =2 - HERFHAGATE ] A SHERBSR S BRIK
AR REN ] - AR ER M B 4HFREE - St 5
TR SR A5 14 BE AL B - R FUBSARAE G Y & RE R -
F3% 5 B SRS L - (R Ry RERERT AL Z RS > Rtk
T&REEF] C 4HEREGHETT 100 BREEBR(EFREHE 15 )

40



WE T RiGHE i WRER 2098 2 ESEYDEMT 1201), 39-44

S SE 1R ILAIAE AR - B SRR B W HOE B 2R
(kmihr) &G o ERHEREL AT > SEEEEEERT G A
ARFSE Y BRI LAY 5 BESE R 2 /K- B EE H e KB
BeaR B h FE AR & B Ry B 0 (R IE SR ~ &2
2013) > S AT EREATEBE O A RERE o BRERRENE -
HHEY 100 FEER Z BRI - FHEEEREE RS
FIRYZE - Ryl RACsRE Ry SR BT A
AEESR > EEEERC RS ERIEOR B B RE— A -

T~ St A

iR SPSS for Windows 17.0 4ratEdSiag 1T
Guat ot o AR TSR BT S R R R
A -

2 &R
— ~ FEERICERS

SEERPTERER (R PR - SRR
TSR ER R R 5 B R S PR AR R B R
USRS (p < .05) ¢ 2B Rm s BRI (5 B
SBR[ AR 72 B - 1 S BRI S BRTE TR (U ]
V) R IABE B B R B B T S SRR Y S BK0R
RLEE (B P SR BRI - ST U ERIRAY 343K
LB R T LB RN S - SRR SRR
SETRHRG he 2 B i S R S SRR R R R T LT A
fliige e -

R SRR

DOI + 10.3966/207332672015041201006

= SERERE M

= EHERA DR RS E (R ) R
TR TSR ER e 5 B M Tl S BRI B R e
(B =B iR Bk (p <.05) -

R HERREN

HH SR el st B B
JERIRTE 1.24 + 0.89* 3.15+1.66 1.48 £ 1.09*
(km/hr)

HH R E ki LR B B
FEREE(A5T) 25.12 + 13.64 11.24+5.14*  9.77+5.15*

[ 2E UNSEHE Ew 2

[P~ SRS ERE
(ZE R TR, BERCRE RAL D o Ry R BTl S R £
SUEE R A Ry B R R - B Ry R )

ik R R R

=R

FRIBHIFEAT RIS SE B iR SR
LR TSR - BEST > G B SRR B
SR R ERRE N 1T & RS R T
SRERBRAY R ) i USSRk e b > WRER
SRR A B S T - WA AR
{e S [T 1B e A HO B R BRI Y > R IBRE T
HEHEELRE) > HEERIIER > BRIEREH
B et BRI ESATAE - B —
BRI TIERER - AUG A RCRA SR R - HERE
i LT A (R SR B L - ELAE B R g A
GEARAREE BB G S S B Rl 3 BRI
B TSR BRI AE TR R i e AR A A B - (B
REBRITAZAE > PRI S hr (e B AR AT
HYIEDLT - BT AR BRI A5 STt ARAT > S5Ok
R - En g BRI ERF - a2
JERAL B % 2 HER A B 2 BEEE - L EiSRuE S EiE
o BERRENAVERIE o PN [FURED R 2 B S T
et > G ARV - SUSE R BRI
T3 T e TS BT A TRE -

EFTREAEITRN - SR FBR & (s 3R R &
DU 75 B A T > BEA R R Bk S s e
(LR - 2004) - B=E3E ~ REit (2010) $REERIMY
BEER S MERF A B PRERAUS T BRI - R {388k
PREC SR m SR PRI B REAT I TIERAVE (F - HARIE
AYSEERIERT - SR TR AR TR BRIRE ] - (BT
HREE R - BHTRFRIAE R © SR
RS ERIRAE SR PRI - E 2 BIROR SRR - (EF9T%
A PRI BRI ] re i A S R IR AR A - 0
FETHTRRIH AR - BT E AT
HIEILT - Ry T RERRETERIG - n]gE A B fR iR
FETT B MERF IR D - BBk~ BT HR AR EE
FRVREACGE A GRS -

41



WETT RGE AL e 2058 3 ESH YT 12(1), 39-44

So— 5 SRERTREE AT B R BRST Bal 4R
o [EEERIEER DR T RSB FRERE > ST &R
AR EIR AR ENE - #E LT BB E 2 S {L(F0F
0 2013) - ZIFEHL (2014) WIFEEMREREE FAEI TR
PSR TE - ER T - TR SRR
PR THY N RAERRENE - EEHEBR TR
RS S P AERTE L (EF SRR T e s -
PRI D T FEHE - BT 8 A0SR R (E e B ey
FTRBIE - HUEEE GEIA « STt ~ AT TR
(2005) sxati—EREEESE AR - A RS
BRI DR T B EIE R T R R 2 RAVIEID - R
I RS R BREAI A R THERAVENF - SrE s
BRI D T ROKBI B RARS > (EFTREERE LA
S PRT HE VBN -

AT ST RIS TR 2 B - K TR
W N Bl - BURHITRA L Z FRA > B ZE PR
WITATL © SR T R (2008) 43R E 4R A ]
R > (S22 R T R EREE R o B I - R
ARYAE S S A R R SR B - NS RN 12
BEFIEANED > T R AGRAT A - 5550 SREadk »
M2 B (2006) S PH AT SR
(b - GEAFFEHAZBRES - ISR THEE
7 SRR SRR I JRR 2 R - T AR Z BT
REBLARGNEREEMMI T > SALITAE  UF
BREGIA G2 ENERIT R ~ PRES R N tRe 152
s BES RS T RIS S A 4E4REK
B 25| PN R PR ISR R R T A=
GRS - (= TERE AR R T MR
FETTIH > MEBDE/FEREGHIESTHE » SRR FEEE AL
TG KR E R ERAER > MERA U EER
ZBRARHT6.3 471 » B ISR TR ERERBREY 7.3 253
WBRES < EAEZG— AT SHEEBETAI S T
SEERPSH PR O E BB ERE 2 1 > Nt > A&
BREZA/INTTAE RS BRI SR ER 2 2 8 - HF R/ ER
BRF R E B FER LA & 22 A R BOK 7 MR Ae
BHE ARG ZRERG 2 LN R 28
A& R B T T _E A AR Y OB ERBG A
% o b BREEAERY THY IR R 2 Bt 05 [ 78
TEE ERHYRE > RSN S R AR =R
Ry TR PR R AR RIS B R, - BURFEE R B
Ry 10 AR (HEAFIRHIIE T e 2 AR EERE 18.44 2
RAZVA LT © TAESERIRATEEREE L > At
FeE RS EREE Ky 120 B > ER 8 SREER A Al

DOI + 10.3966/207332672015041201006

WERCGAESHRES - BB AHZEZ IR -
PRIt - RS ZE AT — DRI SHREERES - SERBE 3
EREEREEMRCE - BTSSR S Z Bt -

h ~ &R

ABFE HAER PRa ELf = A FRER Sk =
HFR RS FORERRE M - SRS R EER B
SR T K o B TR SR PR A R R (R
TERERK ¢ MR ERE M T - HE AR S
BUE R S BRI B Y SR R S BRI - SR DL PR
At > T B R SRR B R A B R R 4
A SRR AR R SRR E N - SrErs Bk
RERREVER I - BB RS BRI B ArAYSEEK
ERE ORISR ENE © AL - EFISRECE B AT S
BB AR E VEREE - HEAS R R (EE Y & B s
IR - WU SRR 25 -

HEPNEE TR PR R e E BB R > (2
R S BRI A SR BRI N BE S U (F T BLR AR D
(BRI A - HECRRRSE - e LER
ZIHEE - B RRERN > MRS R - HER
FEI A R AR S BRIAR T > Fr My ZE T =] LAk
#ERINGR o

BE - 2530R

TEE(E (2004) - FIEETHIRE T BB 3l SR B 247
RERBI B BRET - P EFT) 18 (4)
81-90 -

REAL ~ PRAEET ~ ZERELE (2006) o RERR IR
MABE BT - FERAAEEIFZET] - 2,
175-183 -

Ll TLEREE (2008) o MEEREEGRETTRI T ALER 2R
2 - A8 52 - 10(1) - 99-109 -

RS ~ 4CFF* (2013) - JAHEEAERES TR RS ER
SRERTERIZ 5T - PREATHT S - 33 -

FORFR (2013) o AEATT & [T/ T LA I F 7T 22
1ERHE 2~ 2R R TR RS - B REEEH
(EEEELRTHITSERT - BT ©

BREZSE ~ JR¥midt (2009) » ERERITIRFIRINR Z I
5o FHEEASEE - 12,340-347 -

HELE ~ EILAE ~ fHTIT ~ BSCE (2005) - MRS
SEERME 2 St o dLAEEE A 0 13 > 169-177 -

e s (1996) - FEECRHMCZ 15050 - BIILAG S
BRI e AT > BRERA -

42



WETT RGE AL e 2058 3 ESH YT 12(1), 39-44

BIHEEL (2014) - PREREETHT R 2 G BERETRIE 34T -
FENEB) LY EHT - 11> 11-10 »

#EfE(E (2010) - FHEENEMRBREHEREE - BRIERR
R R R RS 8 - EAEE T
PR 2 > 1-8

DOI + 10.3966/207332672015041201006

Collins, C. L. & Comstock, R. D. (2008).
Epidemiological features of high school baseball
injuries in the United States, 2005-2007. Pediatrics,
121,1181-1187.

ASTM F 1887-09. (2009). Standard Test Method for
Measuring the Coefficient of Restitution (COR) of
Baseballs and Softballs. American Society for
Testing and Materials.

43



5 NEBAEY) R
FREFE 13944 H Q0154F04 A)

> i

I Ghamns
Comparison to variation of location and speed among different
pitching machines

"Yu-Ting Cheng 'Yu-Hsuan Chang *Wei-An Chuang 2Wei-Han Chen 'Chiang Liu"
'Graduate Institute of Sports Equipment Technology, University of Taipei”

?Department of Physical Education, National Taiwan Normal University

Accepted - 2015/04

ABSTRACT

Purpose : Batting in baseball is an important skill for the scores, and the players do the batting
practice to enhance their batting ability. The pitcher and pitching machines are both two of common
practice type, and the pitcher was easily injured because of repetitive pitching. Therefore, pitching
machines become good auxiliary equipment in batting practice. In currently, swing arm type
pitching machines and double roller ball machine are two common training baseball pitching
machine, but not privy to difference in impact point placement precision and speed between
different types of pitching machines. The purpose of this study was to investigate the stability of the
pitching machine three different of impact point placement precision and speed stability. It able
provide different pitching machine of impact point placement precision and speed stability
parameters, as the future used to choice pitching machine of reference. Methods: To use swing arm
type pitching machines, American made and Taiwan made double roller pitching machine test
impact point placement precision and speed stability. The same smooth seamless ball and same rate
as for testing. The light gate would be used to measure speed and use of plastic corrugated board
marker impact point. The one-way analysis of variance was used to test impact point placement
precision and speed stability difference between each pitching machine. Results: The results
showed that impact point placement precision was significantly better in American made double
roller pitching machine and Taiwan made double roller pitching machine than that in the swing arm
type pitching machines. The light gate speed stability showed that the swing arm pitching machines
and Taiwan made double roller pitching machine was significantly better than the American made
double roller. Conclusion: In terms of impact point placement precision, American made double
roller and Taiwan made double roller pitching machine pitching location was excellent. The swing
arm pitching machines and Taiwan made double roller pitching machine have better speed stability
than American made double roller. Comprehensive above, Taiwan made double roller pitching
machine show relatively good impact point placement precision and speed performance.
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