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ABSTRACT

The purpose of current study was to present the specific data of semi~
tethered swimming (STS) in Japanese top level freestyle swimmers.7
male elite sprinters (8P) including 2 participants of Atlanta Olympics
(8.1. and Y.M.) and 5 male elite middle-distance swimmers (MD) were
tested for the mean power outputs (Psrs), the fatigue index (power
dropp-off during STS, IF), the mean velocity (Vsts), the stroke fre-
quency (Fsrx), and the distance per stroke (Dsti) during STS at loads
ranging from 4kg to 12kg using Power Processor for Swimming. Ps1s
(63.3W vs 54.6W, T8.4W vs 67.4W, 97.1W vs T7.1W, 100.3W vs 80.2W, and
100.6W vs 63.5W for 4kg, 6kg, 8kg, 10kg, and 12kg respectively) were sig-
nificantly higher in SP than in MD at any loads (P<0.05). Ir were
similar at any loads in SP (8565 to 94.2%), but were decreased re-
markably at loads of 10kg and upward in MD (75.8£5.4% and 71.1%
10.3% for 10kg and 1Zkg respectively). Fstk were significantly (P<{0.05)
higher in SP than in MD at 4kg (60.9 stk * min™ vs 53.1 stk « min™"), 6kg
(58.0 stk » min~’ vs 53.6 stk « min™), 8kg(60.3 stkemin™" vs 53.2 stk*min™),
and 10kg (60.3 stk » min~ vs 52.9 stk * min™). In Dstk, the significant dif-
ferences between SP (0.93+0.07m + stk™) and MD (0.65+0.04m » stk™)
were observed only at 12kg (P<(0.05). These results suggested that im-
provements in Psts, Ir, Vsrs, Fstk, and DsT contributed to one’s best
record. Focus on the individual data, the performance of Y. M., who was
a Japanese record holder for 100 m freestyle, was depended highly on
the movement-specific power outputs (66.0to 124.4W) compared to SP. In
addition, Y. M. had longer Dstk (1.13 to1.64m - stk™') and slightly
higher Ferx (58.8 to 63.8 stk » min™). On the other hand, S.1., who was
a winner of 100 m freestyle at the Atlanta Olympic trials, had longer
Derk (1.05t0 1.82m = stk™) but slower Fsrg (52.6to 56.9stk » min™) and
the normal Psts (62.6 to 104.4W). However, S.1.’s Psts improved over
last year (102.9 to 143.6%) compared to SP (102.7 to 124.2%).
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T OBET, HE S, BENOBECH MRS R CESHEETH S N B EAR
Yo B FY: ¥ 7 — (Movement-specific power) 2RI H EEH B3 HEKIIH> W THE
L, RECEHENCARAEEE52 5 & affiEfl Semi-tethered swimming (LLF STS &
T 2)123456 T8N AFIHLAKPTOLY RS VR ML —= v Z7OEBHEE LV & DR
ZEEH LA STS ORI HEL L 2AMEEC>VLTE, Vo1 vHoBh%28 T, B
ORI L VBECEENIEORR (0.5~150ke) 2RET R ILHBTE, PoFDELEXOD
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PL—=v 7 2ERTE ETHELEZ SN ERE (HEE oRBIEHTELTS. K
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1. % & %K

FEEBLTELERETH 1. COILT2E, Tra3vst) v Ew I RREEFREL

BRATY 5 =94 TORFTH-7 LITSP &45). 4, SPicid, 7hs v 54y v
By 7 fR&EEF 2% (8.1 :100mFR # & U200mFR, Y.M. : 50mFR B X T100m/ N % 7 3
1) BEENTWA BODSZ) 3, Tro3v st ) v Ey 2 RERFEES IZ200mPL b
OFSEHTOHBEE R LABEIOEV FR 620V RAAZ FL—0BFThHY, M
BOWThrL—=v70O8EBE% FR CfT-TE1LEFTH-7 LIFMD &55). X%
ZOBARNBHITO VLTI, ELIKRLEEBYTH - 12

2. PL—ZVIAR

STS ZRFE LIz bLv—2v 7, AV P~y y 7oy 5 a (1993~19964F) v T,
B lOoBE TERSNTE . ARETE, 7rHI3v 920 v ¥y s REETFEEL %
T=néghrwrorb—=vr7or 56 (19955 9 B~1996# 3 A) B0 THEs N

K1 XUREOHEAGES L BB
HLBM B L OHKIEIRE, 1 v E— v Rtk - THH LA,

Results of Atlanta
Age Height | Weight LBM |Body Fat| Olympic Trials

(yr) {cm) (kg) (kg (%) 50mFR  100mFR
sec.) {gec.)
Y. M. 22 179.2 79.5 69.0 13.2 23,76 51.22
S. L 19 184.5 74.0 63.6 14.1 23.67 51.02

SP (MEAN=®SE) | 20.7£0.6 [178.3+1.4| 71.5£1.6 | 62.3%1.3 | 12.9%0.8 | 23.7%0.2 | 52.1+0.5
MD (MEAN£SE) | 20,0:£0.5 |179.41.6 72.9%21.3  62.2£1.0 14.6%0.5 -
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72 STS 24 & L. #0HBoBENRERARTICDVTR, BL2iICRLLEBY T
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R BEE TR E
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1.
# 2 Semi~tethered Swimming (STS) %
FELAIL—= v YORE
Description
Week #
Ist 2nd
1 — j——
2 — —
3 dkg (25m) 6kg (25m)
4 8kg (25m) —
5 8kg (25m) 6kg (26m)
6 8kg (25m) 10kg (20sec.)
7 12kg (20sec.) 8kg (25m)
8 8kg (256m) —
9 8kg (26m) 6kg (26m)
10 8kg (25m) 10kg (20sec.)
11 12kg (20sec.) 8kg (25m)
12 8kg (25m) —
13 - -
14 — —
15 — -
16 8kg (25m) —
17 8kg (Z5m) 6kg (25m)
18 8kg (%5m) 10kg (20sec.)
19 12kg (20sec.) 8kg (25m)
20 8kg (25m) —
21 10kg (20sec.) 8kg (25m)
22 8kg (25m) 6kg (25m)
23 8kg (25m) 4kg (25m)
24 — -
25 — -
26 4kg (25m) 8kg (25m)
27 - -
GOAL Atlanta Olympic Trials 1996

STS B,
PPS Ny ¥F—F v —F (H1) R&oFRAETEZ ohi, 4%, STS EHigiofto
PLr—=rSRBC-OSVTR, REBSIVMEAB cHELTBORE —&E L3 LD
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Operation
Block

[Power Source | | Indicator | | Counter || AD |

1

| Attenuator |_| Controller | | Amplifier—l [Amplifier |
Measurement /| | Eiectrical Powder ~ Roll Back | | Rotary Tension
Loading Block Brake Loading System | | Motor Encorder Meter

1
Rotary Axis Wire / Guide Pulley
Swimmer

Bl 1 Power Processor for Swimming (PPS) O#kKX

3. AEFEBSIVAEFR

STS By #IEREB &, F¥g-v7 —th)) (BUF Psts &9 5%), WHER, ¢+ 5B HERHD ¢
7—HADETER (LUFIr &9 %), FEKEE (LT Vers £975), X bo—s8E (UF
Ferk £ 93) BLU 1A bo—s sk Ot (LI Dsrk £3°3) TH -7, Psrs, Ir
BLY Vsrs i3, STS Bric PPS WO mlizihd S5l ZHI Wb v A Y OFES|EFEEZ D7 4
Y2 ENE PPSATFOo -4 )~z va—-4BLUTFo - FEALEHVT 2 msec i<
g7V sL, N=vyFarra—4% (NEC ## PCI801) CTHREMBE H 3 & c#HH
Lz (K1). PPS itk 2BIEIR, o vaA7HD7 54 FRIMM SEKBEICHITL 2K,
I HLACBRE L, 10T 7. Ir id, IFORick D EH L1,

Ir (%) =LPsts,/ FPs1s X100

7235, FPsts i3, Pors BIRERFORIFE b HENCHE I N vy —H 1%, ¥/ LPsts i Psts
HIERO®E b RICRIEIS N sy —HAZRL TV,

Fstk 8 & U Dstx 122\ THE, STS ERFFICA by 794 » FERBELTHIELA L 2 b
o — 7 FRERME Ves OB L 2.

4. F—S0E
MatBis 2, BAREORFEENM (4kg, 6kg, 8kg, 10kg B L Ul2kg) KB F B REX



6 PRAFEREFTHATLE BI5E
Mo REEER VL. £, EREEOR» kg koW T DA, STS EliM o
7 — 5 OFEFEEP S b - = v SHRICOWTRITT 3700, RERICo %, B/ REK
& B REEOME LB~ OB EITY, B ﬂf:—"&lﬁ]ﬁitéﬁé EXNRERICED L
2. THOLTOF—P k2%, “EAIRBEREY SP & MD MOZOREEIT- 1. &
B, ¥~ OSRICE-BED SNV E ZiCiE, Mann-Whitney BREZPMAELA. &5
i, SP 0BE/MREL, UTOLI BHEHEBSHZT -7, $4b5, DTt 5949 ¥
vy s REETRE B 280KECERY (UUTHEEMEET5) SREMMoMEL, 2)
BB K U Pors 0] FERERTIE CIT20€H IMPrr 8 £ O IMPrsts &3 %) H]
OEEME >\ T, Pearson OEREER VTS L 72, IMPrr 8 LU IMPrsts l8oW T, L
TFTodh SHBHL .

IMPrr (%) =RTgs, RTaorx100

IMPrsts (9) =Psrs1966, Psrsises X 100
73, RTues@50mFR 2 0E100mFR KB 2199 EFEOBCES Y 1 & (BKE) %,
RTaor @7 b7 940 v Ey REETEEZICBY BEEE OBkl %, Psrsiws 3
19954E11 H» 5199643 H & ¢ STS Bpicitéd A /e Pors OFIHE A, Porsioes (2 19954 3
Hop 5EIETH & D STS Bzt s nule Pors OFIEAR LTV 2. L EoKHLEI &
FAEBEHER, ANCBLTHERES BEREITIT- /2.

m. % 3

1. XD —{h, kEES L UEFER

Psrs 220, MAOBREEGICHEV TS SP TMD &£ bFE (p<0.05) 2@V
RENT (F2TFHD. SI ®© Psrs i, fADOAMICE TS SP L ERE/KEIZHD,
YM. o0k SP ® S.1L K 0@uKBBIRENTVE (K2 TFH). Irico0Tid, 10ke B
KU12kg BOT SP TMD L0 6 WEIRI N BB S -8, HHOFREREY S
nisdp-7r (K2 EH). SL BEUY.M. T, SP L 33RO rdRahT0R (K2
E#D. Vers iz2 0TS, filhOBEARFICBVTS Y. M., SI., SP, MD O & W A 7r
&, SP & MD oilicEEZE (p<0.05) BSEADLh (F3).

2. A +O—SHEBLUI A MO—BI-UOHEIER
A b O=28F A= ZiZo0WTR, Forx Til12kg 2R ETOABFRBVLT, -, Dsx
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4 6 8 10 12
Load (kg)
H2 STS BB hr 0BT <7 — 1] (Psts) B & UHY
() +SP Bt MD BMICHEZS Y (p<0.05)
£3 STSHOBRFEEEICHT B Vsts (m *sec’) OFH
4keg 6 kg 8kg 10kg 12kg
S.L. 1.56 1.40 1.96 - 0.90
Y.M. 1.65 1.47 1.38 1.17 1.08
SP 1.58+0.037 | 1.3840.027 | 1.25%0.04 | 1.01£0.057 = 0.88+0.07,
MD 1.35+0.06~ 1.20%0.04- 1.000.04- 0.83+0.04- 0.56+0,02-
*P<0.05. **P<(0.01.

Ti312kg RERD S, SP T MD il U THE (p<0.05) AW EATEh TV (K3).
SI TR, AhofAfcBLTS MD LEFO, £ Y. M. Ti3 SP LHFO Fex HRE
nTwi (K3 EH). WEFO Dok iKoVTHE, ANOAMICBOLTS SP &0 bFLk#E
iwh-te (WITH. 4B, K3 L, BHK Free—swimming) O Ferk & LT, 7+ 5
vEAY v Ey 2 RERFRELOSIMFR BOMEAR LW, COEESD, BRHEO Fax
DEOKIER TTEES BT S LU Scheffé OMHKEEHWTIT-H &I 5, Kitll

HFEEZEDOL A, - (K3 EED.
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Free- 4 6 1
Swimming 8 0 12
Load (kg)
K3 STSHORFo— 4% (Fstk) BXU1 R ro—7 &b O
FE#E (Dstx) *SP 8L MD BicEEES D (p<0.05)

3. BEHOIML -V THMICEIBEL

bL—= v 7 ORITICE S REBOELE R THH(EREROEE)IT>WTH B &, Psts
OfEE (LIT Sests £33) OF, ML L— =V RIDET>TORETHELS
BOLEDEREREN TV (F4). HoZEKic>V TR, Frv—=rv Itk 2 BHEFLE(bH
BHoNpotc I EERET S, 0B THEWEN RSO TV (F4). 7B, SP &
MD BloFEBZR, AINOEKOBEERICBVTHED SN L -1,

X4 Py SIREBREHOE(L
M3, BRIEMOMEEREE~ OB, 5B L hi—RERFROEEEZRL TV S

Psts IF VsTs Fstk Dstk

S.I. 2.81 —0.36 0.01 0.50 0.02

Y. M. 2.94 —1.15 0.01 —0.91 0.03
SP 3.53+1.09 0.960.74 0.02%+0.02 0.22+0.36 0.01%+0.02
MD 2.92+0.83 0.94+0.80 0.01%0.01 0.94%0.39 0.00%0.01
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4. SP LB ZRMEREKE BEY L D=

SP it B BEERE LK 7~ 4 L ORIz WT A5 &, Pers TIIED T M HEY
BORENGH (12kg) BAOLNE00, MADEMCBL T OEHMICHEE (p<0.05)
AKEEICGEL TV = (RE). Sests SOBBEEI>LTR, fhOBAMICEVTHH
BABICEL TVAHBEBRE RSB -7 (ED). F k20T, 6kg (G0m) KB
TEHEKE (p<0.00) LEOED 1fli, $£7:12kg (100m) 128 VT 5 %KD Tl
WV, EVEO T ESBEREE S olicEy o nt (B5). BEREEA Lo -2 XA =¥
MoOMBIc>WTA S &, Fsrk Tld 6kg (100m) BV TED, Dsxk Tid 4kg, 6kg B&
Ulzkg KBV TH®D, ThEFNHEKE (p<0.05) LLEOHBRKAIREN TR (E5).
B, Vers iL2WVWT}, Psrs SEBE E Oic RS W HBIRE S RER OERMRE
TWic.

#£5  SEEE & BABM OEBIRE

50mFR 100mFR
Psts dkg (n=6) -0.400 ~{).443
tkg. (n=35, 6) -0.334 -{).658
8kg (n=6) -0.678 —0.668
10kg (n=5) —0.497 ~0.498
12kg (n=5) —{.733 —-0.816
SpsTs (n=6, 5) 0.706 0.448
I kg (n=6) 0.090 0.005
6kg (n=35, & 0.980%x 0.637
8kg (n=6) 0.273 0.228
10kg (n=8) —0.126 —0.249
12kg (n=5) —0.566 -0.875
Fstk kg (n=6) 0.520 0.442
bkg (n=3§, 6 0.705 0.820%
8kg (n=6) 0.130 0.504
10kg (n=5) 0.322 0.633
12kg (n=15) ~0.089 0.226
Dstx 4kg (n=6) —0.676 —0.885%
6kg (n=5, 6) {0,786 —0.949%%
Bkg (n=6) -(1.564 ~0).7986
10kg (n=25) —0).569 -().780
12kg (n=5) —0.724 -0, 865%
*P<{0.05. =P<0.01.
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5. BIENDOD Psrs B & UBHERROE LE
SP daEWHRE LTI L 72 IMPrsts 1200, £6Micd 3 LhoRERMNICE

WTH100% % EF B @ARE N, Pors BHIEL D bFEEL TR (K4). 12,
IMPrr I22 W T H100%LL EoOMEIREN, SP2fs LToidFGomubs@s ons (M
4). EIc A5 S, S TRTNOAMCHBVTHEEICEL IMPests 2513 1, IMPrr
bEMEICRMEARLH, YM. TR SP LEIFMAELLD bEVEMRENTHE (F4).

IMPests 3 & O IMPrr Bl OMBIc > W T, 12kg HEHOHED Shtz (p<0.05, £6).

130

120

110

100

% Changes n PSTS
and Performance

1
o 4kg 6kg 8kg 10kg 12kg 50m  100m
IMP psrs IMP &7

4 #iEdL SO Pers B UBEMREOR LR (IMPrsts 8 & U IMPRD

%6 SEREBILY Pox OFESSOELERTIEE
(IMPrRT B & U IMPrsts) HloHEBIGRE

IMPRT
50mFR 100mFR
kg (n=6) ~0.094 ~0.071
6kg (n=>5, 6) 0.119 ~0.257
IMPpsrs 8kg (n=6) —0.259 ~0.150
10kg (n=5) ~0.069 ~0.329
12kg (n=5) ~0.059 0.896%

* P<0.05.
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V. # =

1. Semi-tethered swimming (STS) B /¢0 —RBIFH & RH KRR OBEEY

S, STS Bpic B X - 10 O¥E 7 — ) (Psrs) BXUEHERE (Ves) £
VT 3L, NOBREAMIBLTS, FRI0mEFO 7 o~ (FR) BH TEKEOS
BEREEBLH0FEMHI L —= v V2R L TV 2 EEEMETFR (SP) KL T, 200m
PlrofgEHcoidRmEE2BRE LT L =2 v 52T > T2 hRE#EETEH (MD)
LD HHEE (<C0.05) iwFHWEMREN TV (K2 TFTHBLURSI). Tr3vst Yy v
o 7B LA S BXU Y M o0 TH, i cREhoARIKBHTS SP LELU
KET, FLEFCHANOARIKEOTS SP L0 EOVKET Pers BLT Vers HHEFE L
T (K2 FHBLURS).

CHLOEHICBOTEDTEVERRLAZYM B, T3 vt ) vy s RERT
BERRBVWT SL KBk bo0, Bigm (19968128) TH100mFR © HARR L%
FHLTVAENETHS. STSHBITREI W3 7 -HAXBEVEFEE A7) ¥ Mk
7 o =7 ADENBREITEAD L L BESSELNLL, YM. OFVOREISEREKVT
VWBEEFCREINL Y -HABFEOI LKA SN TV IARERSTRREND. 4B, &
HRTHE, SBERE (750940 v Ey 7 BERQICHBT 550mFR &% Vi3 100mFR 8
BEos) & Pors LOMOEELSFHBEAD Sl fots (F5), THITHRERIED T
Wi st & &, MREBOSBEREGBS TRVERB TOHERLE (F1) CEE
HWe2RiEEEZ L. Lz -T, MD 289, J0EKOY v IV TONRBafEL K - T
WL, STS KB 297 2 — < v APBEER S BHRLBMERIC S 2 L 2T 2R
WREANKLEELS.

—7%, 8L T, fIhoBfics\WTd SP OFEEE BERIKRTH Y, poHH L, Y. M.
K0 HEW Pors BLU Vers dURENTV: (H2TF#HBLUHI). BE S, 81 oFV
BREO, kkigic s N T —HALA ORI OKkRE, FA7, RS 23X
AONTWDTHAH. COT&id, S.L 2350mB L UL00mD A A2 EHM &4 2 — RS EEE
BERTF TN, 200m (T 592 v Ey 7RERTFRELER) $400m (1995F HA
5 v 7 1I8AEY) KBV TLEVHREREETT, MEBYNORTTH L Lo bERTE
L5 Fh, SL O Pss B YM DEhibbHLhEL > HERO—2E LT, S.L O
STS EMRED 1 ERBTH - EPEZONE. CORHVTHE, FIFE (19954) » 50
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Psts @] R (IMPests) 2% 2 0iE (K4), S WEHEICHRD TEW Psrs 2RETE 5
IR SRETFPREASL. S5, TOTEE, SLOT I vyt vEy 7 REETFR
EoERdh= s bL—= v 7ol 3 alEH 5 Pos O LEORE (Ses) HPBEETHE
Bhotc b WHEE (F4) 2EsNE, SLEO ML —= Y VHRIOBEBRED OB ICE
WLARLTOSTS b b—= v FEEBETETOAA AR SN S, TOL3EER, 7
vy vy IREBTFIEESNZ LD BBP TEVWKEDIBEM I TP TR
kDTHAHS. IhoDdl e, SL @, SO V—=Y ik Y M. EEKEDEV
Psts R4 2L TELLIANE, BEAEESEVWKEFE TLEF 5T &0
15, BEENORVETFTHEEELD.

5B, Pes BLUBREBOHESL SORLER, ¥74b 5 IMPrrs & IMPrr HOHB >
Wi, —HoRM (12ke) KEBLTEDOSRALO0, AN IIHESIEEENEY 51
BOE I BERSREATOR (F6). K4 TRT LI, SL TRAE»SD Psrs BLU
o ERIcREBEESIEAT 2B E O, IO 5K 2V TR, &YV Pes 2R
T 51 DI BERREN DA OBRAYE S kR, SBOE EASERE NI B 2 H
BTHAS. 120, IBOBEEETS O, B E Pas MOMBISRER, 5%
DF—~ I EEPBETHEEELS,

iz, EHEE, $74b0 5 STS HER (0BHD o/v7 —HACETE ) KoL TR
A, EEHCA D L, SP TREANOAFICE VT REKED Ir RSN DKL,
MD Tid10kg Y EOEHEFIC BV THFIEWVESREN 2 EHAPERD s s (2 1),
TrIVsA Y)Yy P HEERAZLAZ2ZBIEOVTR, 12kg KBV TSP LOEHO Ir 8
AEshTOR ([@2E). chbol &, FR OWEEEEH 8O OFEE Lif s 7onic
i, 10kg 28A 2 @AM TO STS BRIC, BEEE L/ Y7 — AR TE 2N BEVER
ERBIEETETELOTHS. K, SP it 5100mFR OB S 12kg BEHD Ir
Lo, 5 BKEIHRS GEVEOHBRMARE TV (R5). HEL P MD %
EnTiibhTuhid, LBV IliAREhkEELORS. UB, 6ke KBV THBEEE
&I EORICER (p<L0.05) IKEWIEOHBRBARENIL T LIEOVWTERELMA B &
i, BIRTRNETH 2. +hbE, DI L b 8ke UTORAMD Ir BWEFIC L 2HEBEZ
i waRESE G (K2 L8 &, 4kg, 8kg BELU10kg KB AEHIREE Ir &
OEBEHSED SN (EE) TEEEINE, kg itV T b T n L EBEOED
HONTHRBHETRIV. COZELBELTS, 4k, vV 7oz BB TR E N
ABTEET B,
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2. STSEDR bO—D/85 24— LREAME DRIER

SPHELU MD BOEEZIL>WTAHSE, A bo— 2488 (Fsx) TiR12ke 2BR<{L2T
DAFICENT, £/, 1 A bo—2 &b OHHEER (Derx) KoV T 12kg BEFKFCH
WTOH, SPTMD D OHEE p<0.05) KEWESRARTVWE (K3). 2o &,
STS B¢® Fsrx Ol kA Psrs o)k, W Tk FR OEHESEEH It 8T s B m Eic k&
BHBARET LRI LI6DOTHS. oL, BERBEEA L o—2/5 2 -4 LD
BHELSOTRH UEE, Ferx DL LA Dok & ORIICE GHBER RSN 5 A
BEREEhke (&DH).

TR E, STS B Ferx BMANOAMICE VT HBEM CORKE N, T4bB
BEE (TrIavsAd) vy s REEFRER) KB 550mFR B & BRETEIKETS - 72
(K3 EH) CEE2FEILNE, Forx i, STSHTRESDLABANTORTY Y PRV -
=V /HBIHBEINIREERTH AEMENFV. $4bb, k&0 ) X4k, STS & b
B3P EHETERMSNABARI TOR T Y MR —= v JHHICER « &, £h
MSTSERINBIAN TV, D EEZ L. ThoDT &b o, FEAMEAEFRICEB W STS
PL—=y ZIBOTERTNEX bo— 7R, Dex DERTHIAREM S EZ SN 5.

wic, 8L BEXUYM. OF - 250 TRIEMZ THL, liHOD Dex 13, fAh OB
KBV TSH SP L DEKETH 7. L LENS, Fex 20T, YM. TSP &FEUH»
FhE D bEVWKED, 4, SI TMD & BERREVKEDEMNFRENL TV (H3). Cﬁl’o
OILiF, YM TREENOEVA bo— 7 2 EHEOKETERTESC L, SL TRE
1A bo—7BBD TRVEENERETE S LCRERL THRORE L VOB
PEBTEXLORERERBTL60THS. JOLHIBR bo~sBMELoBEAE—~EED
5 EToBBEICOVTEANE, S THSTSEAD L~ = v 7 BWT Dok DE{L%
HbEv Ferx OEERBDIAENSAH. i, YM. Tid, STS D Farx BL U Dsix
BEBICEWKELS - e (M), STSHOKREFOYXLPRA P ~7 A h =y R
K2V TKRERHBEEBZVESIKEL S, ZHICHBLST, YM. 73540 vy
IRERFEELUBOTHEEEET LN TELL - LARSVTR, EOLEDL - R
BE, §8bbL—-ABOR-IAFEPRA v -/ HEOBKICB VW THENSKD, 2015
12 STS T - @ v 7 — i (Movement-specific power) 27E» L &1 ¢, HESESH
ﬁ’&%ﬁi“@%fmm;‘:&%gbfha IhooRdEIhAE, Mo BEBFLBVTH,
HARSLREEHT A LUk TH 5L £ 5.
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V. & ¥

EHETE, TrI A Y vEy o HBER L7 o-LOKHEEF2E L BX
U Y M) 280EEHOBRD CEVERERKE (SP) 8L UEEOERS TH VR
#£ (MD) %#3%ic, dkg, 6kg, 8kg, 10kg & Fl2kg OEARRE TEML 12 0BDEE D
Semi-tethered swimming (STS) B 7 — ) (Pers), BHEYH (MEH® Pss ©
KFE, I, PEKEE (Vsrs), R to— 28 Fex) BLUO 1R bo~2dblth ol
R (Dsx) 2O TRA LA BohzBRico0Tl, PUTRRLEEEDTH - .

1) Psrs BXRU Vs o0 T i}, AINDREARMICIEBVTS SP (63.6~100.6W & L T1.58
~0.88m * sec™’) T MD (54.6~80.2W BL 51.35~0.56m » sec™') LU bEE (p<0.05)
EWESREN T W, 48, S (62.6~104.4W B L U11.56~0.90m * sec™!) Tt SP
EERED, Y. M., (6.0~124.4W B L 51.65~1.08m +sec™’) TlkEFh & D LEKED Psrs
BLU Vsis BSRENTV .

2) Psrs LEREERRAR L ORfIciE, BEIHBGAKIIREI WS -7 (r=-0.334~—0.816).

3) STS EHifd (6 ¥ ARD @ Pss DE{Lic>WTH 2 &, ANOREFE, fh oI
BUWTHEO FRERSES SR, T & LGS O IESREMBRIED
ShiEh -t (1 =0.448~0.706).

4) Psts OFE» SO ERIzOWTH S E, S (102.9~143.6%) T SP (102.7~124.2%)
BLU Y. M (99.6~1108%) L0 bHFRR EERED L LB TEIHERMRESATL
1z,

5) Iri>W\WTid, SP (85.5~94.2%), S.1. (90.4~95.2%) B LU Y.M. (88.9~93.9%) T
RARMETRIZIEROMSRENIA, MD Tid10kg (75.815.4%) & LU 12kg (T1.1+
10.3%) V- EARCBVTET T 2HESS SN

8) Fstk oW Tid, 12kg (58.211.2 vs. 53.721.4 stk » min™') 2B LSTOAEMIIBVLT
SP (58.0~60.9 stk » min~') T MD (52.9~53.6 stk *min™') &b bEE (p<0.05) =&
WEATRE R TV, BB, S (52.6~56.9 stk » min~') Tid MD LE/KED, Y.M.
(58.8~63.8 stk » min™') Ti2 SP E[E/KELEFN LD EPLPHKED Forx HRENT W
1.

7) Dstk iIZ2WTid, 10kg LITORAFHREH ¢ SP (1.62~1.04m » stk™') 8L MD (1.
57~0.97m «stk™!) MITHEZIAD SN, 12kg BEHDH SP (0.9310.07m » stk™)
T MD (0.65+0.04m * stk™') kb bFHE (p<0.05) KHEWEARESL TV, B8, SL
(1.05~1.82m *+ stk™') HLT Y.M. (1.13~1.64m *stk ') Tid, SP & v bFLAkH#ET
Dstx ¥R L TV,

8) BHEERA LD —7 35 24— 5 EOBERIIOVWTA S E, Ferx (1 =—0.089~0.820)
LD L LA Dok (1 =-0.564~~—0.949) & ORUCEWVHBIRRI REN T W,
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BREE—R

FR: 79—k

STS : Semi-tethered swimming

PPS : Semi-tethered swimming SHORAMBEB LT 7 —~HERE (Power Processor for
Swimming)

SP: AHROMREDS b, BEMREEGIMS 2 ViZ10m)2EHME 457 o~ VEFOH

MD : AR OHEZEDO > b, hEHFMEEH (200m, 400m-5 2 :121,500m) $HMHEd 3/ o—-nd
BUEA S FL—-BFOR

Psts : Semi-tethered swimming BRic BB X h o vy —Hh (W)

Ir : Semi-tethered swimming BROEHER (%)

Vsts : Semi-tethered swimming BOFEHE (m * sec™”)

Ferk : 2 bu— 78K (stk * min™')

Dstk: 1 A b —2&70 OHEREE (m - stk™)

Srsts : Pers OREEBEH A~ OB B ON—KRERROBE, Pss Ot L —=Y itk bk
OEEERLTV S,

IMPrr: 7392y /E» 7RERFEERIONMBP 2V 10m 7 o - Vi B i 2HkEED,
9B EEORBEICEY 2HORSICREREE Lt som R (%)

IMPprsts : 19965EDBFk & —~ X VICRIRE & 172 Psrs OHEED, 2OF v — XV ICIEE hiz Psts @
Ve REE L L3 0RER (%)
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