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The Note about the Method of Swimming Coach |

Hitoshi SANO*

Abstract

This paper aims to study the method of swimming coach for beginner.

1. About the coach of Breathing Technique. whether or not pre-expiration under
water, forcible and explosive expiration through the Mouth in Air and not under
water just before inspiration is rational breathing technique for swimming.

Especially, for beginning swimmer not pre-expiration under water is better than
expiration through the Nose or Mouth under water.

2. About the coach of Floating Technique. Tne Body density can be defined as:

DB ~ MBA
= "MBA—MBW,DW—(RV+VCD

DB =Body density

MBA =Mass of Body in Air
MBW=Mass of Body in Water
DW =Water density

RV =residual volume

VCI =Volume of intestinal canal,

if a person who has the ability to floating, his under water body weight is greater
than minass 1.5kg. and in order for body to float horizontally, it is necessary for

the center of buoyancy and the center of Gravity to be in the same point or vertic-
ally below one another.
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B 1. Aycock, Res, Quart 3—2, p202, 1932. 5 kb

P 7 |
E“‘E r I I

B 2. explosive-type

A A C D/ A

I!II||lllllljllll[lll|l[l|IlLIlIIl_J.

X 3. prolonged-type

K 4. Mixed-type

A A 4\ ]\
WOV WU B N W OO N N L N Y TN T SO T 3 1.3 ¥ NN S ST N A .

4 7 ThbH, ¥ic prolonged-type 1IR3 RALIBLDT, BREOETSER T 3
2, FTORBIIKROREERE CTHELT\W5 21 7 ThbH, Mixed-type 12 4icH b
n5 X5 RO R LGN E—5 IBHEHRE), WHEOERC explosive expi-
ration T2 x4 7 ChDH, ZOFERFRDOY X s, 2~ VIEECI-THIEY, *F
AP —28ELBRLT, A e —2E8AHINL Ty F350530UE, BIFESKHL
FELZT, ~RCEERBRERTAEANADRS & W 5, £ L THEREIZ, &
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%, BREREIIPREEM L 0 B E GO BAERENEBOR - L W5 DT h 2, WH
Aycock BIXEDTERNBRALBIML TR v, BEOBEL—BL L 5 & 12 LT\
RODTHLH, PlZEERIIEREOVS TKELZYABEECA » 25 bER3 X5
LT, i<l ? EVREFROFEL ) XavBONCTHE L3 TER LD
Thb, FREOGEE, FMCHLEREBE LT, FILdPRic LT, KpcRE+
NEh, ERTRED, EBHTHIVDn, BrbHrANLY, Fh—RIFEHET 20
PERACEHTZ00E 2, FLREFLREEIRNEA3SE0bFERSV0TH
5o

& = ATKERLKER Vital Capacity (VC) % Tidal voium (VT) g% Ris3
WP, FILBR E o TERPELDIX, F a7 F v Bie—y iizkBreshd 5
WRE» BB, GE1, 2, 3 D _

KB O 13— gasping RETZEEINICE S 2%, cureton (X4 KiLIEERR%ZE
fiad B &\ 5 Flack & Hill @& % 5|H LT, F#HILEIZ warm water T42.58,
cold water C29.58DFEX/R LT\ 3%, TOFREDO—Y I iLOH#HE (HR) A— ik
BCRBITHLBnELONE S, RRABEECMAK LiuE, Hibhiie i LifaEM
ERMOMFESERE, MREAFECE S, MR, BARHERCINL T, miE, Kink
B, RMERANILECEE, BE L Hb L oEERIGEES (2 hut Back-pressure &4 3
BoE %) wBIE L, Z/of&E<R contact time, %2\ B ME 8 45E B &
REESBIRT B L\ 5 O TH B, TRIMRRII = — e LER Shic
»4+%, Ble DL=pulmonary diffusing eapacity T v, i Dik#aES(ml/min
/mmHg), DM=membrane diffusing capacity (FhifafEsigses1), 0=7RIMERERISD
Egz= lmmHg iz 1ml OFRMERHD 1 5 ERT % 4 A D& (ml), VC=capil-
lary blood volume FHEMEMmMEB(m TH%, B HR s VC LEE1EE8%
b, €-T O, intake 2L, ILEREVERETZ LV EHTH B, %7 Harold
& B. Halls btz HR 2MET T 5008 W5 IERERETEFER 2 H = XA 3k 2 8 5
HTIWA, Loy LIROBR/ RS tenable ThH2 &\~ 57, — X cold receptor of
skin 2sbOKETH Y, Z it paul, W' Hutinger ®\+5 Dive reflex response, *>
¥ D RIBEIRME DI & 2 IEBIAT~O MW IE T B v (MRS OEHR®, =ik
capacitance vessels OFERAIC L5 Venous return oiNTtH b, Fhdt stroke
volum O#Imco/kiy, b LHAHEY—EEFE L 57575 HR 235/ T5 &
WHRBRTH D, &dhbh, —BCEHKIFERELHEMNIE, EEFHEEZEL Ly, O
WEEWY 2 ¢ic b, gasping ZH D, KEKPILEOHFE =2 b r—A2BLI TS
BADREN DB, FBLOREBKEB b5 EFERAHEHI SRS Ly 5 protective
RSB b, chocking RBhBLVIBREIMEER-TC, TTEITHR2V b —1%
L THBERSIPRINSH L, #-T Cureton B Land Drill s b, ®
E—BOE KPP CREYH- L = 58 L\ blowing babbles % bobbing up &
down %0t &EFREOIEENERTHS LB U TWHDTHS, cureton T EIL
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1
Depth of water above the head Vital capacity
0 ft. 3500 cc.
0 ’ 2300
3.5 700
4 250
4.25 0

% 2 TABLE SHOWING TIDAL AIR ON LAND AND IN THE WATER

Type Place Subject F. Subject H
Normal In water 500 c.c. 600 c.c.
Normal On land 450 c.c. 500 c.c.

Dyspneic (after four In water 1500 c.c. 1500 c.c.

lengths crawl)

% 3 TABLE SHOWING LOSS OF VITAL CAPACITY

Vital Capacity Vital Capacity
on land. in the Water.
Subject (standing) (standing) Loss c.c.
K 5000 c.c. 4700 c.c. 300 c.c.
L 5600 c.c. 5300 c.c. 300c.c.
He 4700 c.c. 4600 c.c. 100 c.c.
Ho 6000 c.c. 5400 c.c. 600 c.c.

Z% 4 Respiration on Land and in Water of Indifferent Temperature

o
¥ = gx 8
i [ <! o & (=i & ‘-o%
St (] ]
'8 i e 8‘ 2 GQ).‘E = 'E ‘ qas g
w & °cé B b — — % © : o~ =B
) 9 o g . S. o 8 8§ g 9 S8 =S¢
N © S g . © g 3 P ho R [ % ‘a
3 B o g a9 o 2 & < VR 8. Sa
S o ® Qe S g 8 8's o © 5 o 9
8.5 ol R 2SS =5 2.8 R 8o g bl
<E 88 68 ~w3 JE @mE mE EBE @E =%
Land -----:-et 8.02 401 258 .78 1.24
Water----.---- 8. 46 423 282 81 1.36 .12 .003 103 1.2801 8.0
Land -------- 27.0 1. 350 266 .79 1.31
Water--------- 27.4 1. 370 323 .79 1.55 .24 . 006 .343 2.5602 13.4
Land «.oeeeee 42.0 2.100 293 .71 1.37 <29 . 0061
Water:---.e-.- 46.1 2. 350 352 .73 1.66 .0061 .588 2.6029 22.6

* It was assumed that energy used in inhalation was equal to that of exhaltion, the
being equal to one-half of the total energy spent on one respiration.

1 The second method of Du Bois-Reymond was used. The amont of water displaced
was multiplied by an average depth of 25 cm., which value was given by Liljestrand and
Stenstron. The respiratory rate was 20 per minute in each test.

"z 1. P.V. Karpovich, Res. Quart. p12, 1939, 10 X »
# 4. [FP6
% 3. curetone, Res, Quart. Vol. 1. P57, 1930. 5 X b
# 3. Mk :
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A0, MERIXROREFEN L D <& —7 Total ventilation % 481232 &L DT>
%o Hl% I'the first part of the Air is exhaled in a large explosion through the
Mouth | ® &\ 5 HIETH 5, BICDHTEREICOWT VL2, BEEY, Bk
XHUTBERTH B, MILE, BHLET suck water 5o L& B L, *7 radii
of the openings 23& X Y KD 7z HWEAEL, FhIEFTALEBRAVINGL, 71 b
HERECKBOERER S ENTEZETANLIMBR T 5, BRI LRR K
ZFE 7Y, BixiX inspiratory phase 13E%EE 2,58 (13 times/min) 1cEE~<T,
forced breathing lying in the water ¢ 0.8% (30[H /min), Fast breast stroke 0.5
B (40[El/min), Fast crawl stroke (350[E]/4> =0. 4%, Fast back stroke=0.2% (75
Bl/min) L5 8EL BB, o TIIERS ~CROLRERATENE S - &
BRYVIFRERD— Lie o T BOTH B, Fh—MIC KB CRIFRINIE < 7o 528
volume 34 U, HEAAZL B EEANALREDOTH Y, Fo TR ABORA
T 2kdicd, BEL through Mouth BEF LB LWL EDTHD, +o CHER
@ﬁm¢m<&%~@ﬁ%§%km¢aﬁ,~@&ﬁ§u&k<&%@&@va&$m
ZEVHIIRIEFERTTLBDTH B, Albds—EBONMERSEYHERET 201l
Bie—IRKRE LR EROR 4 DMERRELORB EW3 LD TH S, HEED
W TFEICRG BRI, FEE—RAY « A e~z o ~y—%BT5 | WEL, 251
TEBEANDBILD—Y EE L bR, CTRARKTEBEDORE, A~ F, €uii, +.
IR E, RADHBERBIE CRBORRESRIL LD L, FOTFALEDTHREHS
NERVZINTH D, ~RICHIEKS E PO, 0BEEI1z, »38E % clxBiifm O, &1fn
ERBBAEEEY S wE WS Z Lo lit, REBEREME LSl ->Thabh s
ETAHATHBN, LI THRRIZE > TR D —FEL LD CO; % blow-off 332 & &
THBLCIZATPERTL 20 TH2™, ikl S COMEBE R0 02565 b 5 b 1w
B> TCO,» retention %P5 ¥, —FED PO, %o dDENL & IE X 23ER Thisd
I BIRNDTH S, FAFORROERFEH, BIbKPIEELT, v, v, 2 ) —
[y ] EBEFHFT—KRCER LTCRREL OnBRE T3 HEOMESBREL, o
A HDHDHHNINDTHD, & AHT cureton 3 D~ BRECEEIRE OER L E S5
LTTHRSCRVER 7 ), MEERXED L, MACABOBRENBL L5k d, +
HI—E Tk Maximum Aeration to the blood D7 DAEBHEIGEE V2 X519, L
2 LEBIRFCIL O EE IR CO; REE IR TL 50T, MKl PO, DETF, PCO,»
WINZE IcdI I I N AR OB EEEOWROMLESEND D, FoTHLEL
@rﬁﬁﬁ%ﬁbf<5@@ééoF»?m%%o@&&@&ﬂ%ﬁ%@km,&%ﬁﬁ
TR, R AL, LadKPRHTTRRL BRI TR My | EFEHTS
Fitk, Aycock DMEREEII-CL 21X explosive expiration Z¥ET 2MEEE: (FEH % 05
B, KPHBEFEHECIZERIDLMN) OAEMEXTELTVWEDTHD, FALFR
LT, FEROPBEIRO L SELDLATHE®,

1) Brkkicor, BxBE, BEonsdBrid GEEER
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(2) BHRBELIXODLLKFANERZIIL (BHEREK

(3) KEHEZDT, FOFFALIrl, FTAMLLIIELIRS, REBCAID L
YU UNRRE—FD

() BxKeort, Brb8%1IE, FrEcEdcRo bE»bEE%S (R, + v
/t;g)

(5) BEKicor, EF33R - 07 TR EHTI5LT, Ay EFEYHLT
Bu& by Banh 3 REEFBEK)

OB FAEOMEMR, BRELGTRFELKALT, BTHAIRELDY RARD

BLrERENB, FIBREROFEREZR L OFEBLHRE LT FAFO#M O bic

DELRTNWBEEEZDLRDZDTH %,

K5 o & &
% P il %
Foor z o fi F no z o
7% B In Air In Air Mouth I\N/Igsueth and
Under Water ‘
i B In Air ! Mouth Mouth or Nose |
In Air
y X A —BIT 2y &k =y 27 ) B
THEREEZS THRELKS

KK B R E ETOHEFR LR CORNEFTHHORBEROBYTH D, £
FULTERE ds 28 VRIS VT AMEOFEIE va e dt o ds (V=08 LELW &
FHINHZ LTHEFETEEN, LorLhE, PMMLORELLSZE, ZOZ LIZEDBRR
Mouth Breathing OREBRZIEROR IEZERTHL0TIR L EWH®, ELCIBRTE
23 & 3 #iE alvelolar-arterior oxgen tension difference (AaDO,) MEA D Op-
transport AR L% % b BA, FRICHbkESE DLO= 5} 02, mi/min/Hg min
(PA : fiifa%, Op HfE, Pc: BMEME O HE, VO:: —HH0 O, ERE) oE#HL
58 VO, 2R L TFRHBLEESD & LI TERV, VO, XS —ERM O.
SERE LM RECESET 52, EROBRE® @KL, HR ixnXk v b Nose
Breathig Bpiciik L, #-C Oxgen intake (ZBFEHIK LD, HRUEVE/ VO,
X VB L CRBFROFRGROR IRTOTRARVHLERTESL, LIy, —
B KpTizkE L EE S G HR (254 L', cooper HLO¥ET 5 X 5 IR EILHS
B0, =5 LcAsKER X5 Lung volume DA LB - CLEEZY D
247 (FAFLLDM) OFFIEDFRIHRICE > XETH1IH LGEETHS, L
»L, KkoHa, ZoRRETE, Mouth & Nose DEEHZHT HEEDO AL < —
AMETHZENTERCDOR, ThETRRBLCED Ths, Thix Muskrat %3
nostril AKICEET 5 & KA AILEH LS X 51, AMOBA S RRBKIC )
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B LR EAEIETHH, CHIXARROEFIERTLDOTH D, *H8ER 5 -, H
M X 58 E RS B Do o Th suck water OFERAD R SBRT VB E W2 5D
ThHH?, thFCc—icf3E iz To breath through the Mouth and QUT through
the Nose UNNDER WATER &5 HETHL bR TELE VL BE5 55, Onb
DRRE FAVFRIE ST, KKCR TR TORERCIBTH D, FoTHBTEL L
TEDOHRDOTFECIETHDOTHS, — ik UNDER WATER 7 IN AIR 7 -5
GRORBETH », —>i3J5tk s LT Mouth 2 Nose 2y, # %\ IMixps &\ 5 fAEE
THDo FAFRIIE TESFKLUSMIKE FCR TR EzBnb A%l %, 71
HERLTKALCRBELIANLER S ZEXERLT WA EES P2 Ly 52, BEH
BIELWFROR DTk [KPTHRL LD 5 < D BRI E—FIR—020KE I 2B
BLBRIIWTEZORBT—RIK S | LN, [HLED S LI EOREOBR YL X
KBTS P LONTwD, &) LeELHIEROBESDE 2 F (Kb TaPH
(X CHHIBRRIER), OAKEC TRRIR 5 55 ORI IRET 55, #4500 BIEC
I VEEETH D, KPFTRELZEDTEWT, EExIIT Rk 26 biw s
IORLT, WERBVWIKHLI®PLRAIULELFHTHA S5, D~E)DERENE L LTH
DRH|DOXF Lig2BEL, [TKP] TREFLIOALSERTHE LOEEEHR LS &
Wi =Y IR D Y X ABIRT B0, KPTRKER L - T—KICREBT &
Wicdie, MREFOSFRRE (FORME) AR LB NTEIm L W EEE
2B, AIHKPTh o< hikitE, MREZThcRE 5 R0 oREEIRET 501
PDRETHY, KEETEHCHRS 2 L EA ERTREIEL, MEDOY R a5 e hizl
Wi, MioWmBERNEECERT I, —BEREEDT Ry IS ETHD, =Vick
FTREZM Z IR X - THENEAL, BRTAIEENEL LBZNLTHDEND, &
—DRIFBHO _ERNEETANLR S BRNTE 2, BHoin R:ES (S
%) REREIAAIC X % ribs o ETRE, RO X% thoracic cavity DRBE(Lic X

X 6
Wk HREEER
P
% B ER
PIER & 1
Xe¢ > Xe >

A 4

X

Bahler & 70, X, WHEZNE X ; Xc,
BEYHHERORE X, HoEX P, BH

Yasafl TEEOEB g & £ ORISR ] FHBE PS3L v EH

v
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HDTHAHD, —MRCiHOEMEEE L isotonic contraction TitfE (P) OB TH
D, FOBRIEANMEYRT. K6ise, MbSRIMSERKEL Xe D&
EIMADEREND D, FOBAT P IS UIEE Xe OEHBNL OIS WS ERH DL
5>Th, Dol VHRIR LI, JWMHBIE LI, RIVAFOR—R A TRERE
BT, ZoAMEERRICTHS EELbhD, Iz THEBICIIEEET] velocity
Lag W3 HRL DY, HOK#EEOER, L (BRI MBIREMUL R T
LIERITH B, T LAZDBESITHD viscous-elacticity 2 BT 5 X 0 b, WS
BgrER Qg s, ¥ EESE® T thoracic cavity @ Negative pressure &
BicE» 5 explosive expiration DEi, AWMBIRF MRS RO, o T
BRI LY, BisEiE#o intrafusal receptor 725 la spindle discharge o
FE EE Y (BomBEECHB TS, ARED first release X »C, la 3§
it a = 2 — e vEAN LU UMIRS 2SR SE, FRVRENSTE S LWV SRR,
, BOREEEOER,A LTI, L LAFHOMMEC X2 EEET 2WMETHHORE
BRIROBEHRHORPINBHLESL S, D~WDOFRIIE TKRPTH: & & SFRE L
5 kb, BIERAYMEE%R under water Tfi7c\, KM% Y] 5 BEIC explosive expira—
tion TR CEME LAz ) NEEGIV LS5 Bbhbb, TR KKEERFIZ
fEEER Bk S, JREETC diaphragm % L BV, MROEH % & ) 7xoih Breath Hold-
35 kit valsalva RBRICHI B 7 72 X 5 cBWBEAEY LY, #IRE%Z&D T venous
return 2FHE L, FEAELIXBRLIRDILDOTH D, HRLEKNT 7 VAL =0,
—RRICER A kb D E e, KFEER LiabKRKEX YV 2BEHECIEEH L, RE
KRBT B LOEEMEND, BROCYLERECHRTA2EREL LTEAZhIED
E2HbhBDTHH?®, TOEWRTIE, KPILBRETOFRELHNSE T 5 FAF XD
b, KFEELEDT, BLOLLOKFERLXIEET S FAFLUNOFERIEDRFE T
DIE5H, BREHEOK, BREEODZFRIELEBIRDZILRLLDINEALS, BZD
a2y | E—RIIEET S EDHOBMERNHECABLTOUENE I E VI K
ThHbH, BEOERIIMOBEMIIEC X 2b0TH D, ThizBBEOBELENCX
%, BEOFBIIMOBMENIMEC LSS O TH Y, ThitBEORNIELENC LS
thoracic cavity OBFEEV L% IFEHEE ] ¥ Th5H, MEIEELXSD, FE
THRET—HEAL, —&i-ty ERETIHELE, TORK EEET —RICERSL
P35 HEkE D 8B bAY, expiratory level DE T DRIED &0 T ERHECMAFE,

Bl GBS O intake, MERANE /L SICBEN CWCEEPNE WHIRT 5D, [RE
SHWTERB SHRRE 1 cRF2=Y 0 HECBLHITOWTTHD, WTFhiFER
SEEH 5 ACROBMEMEECARKT A, FEER—RERELTERTINEME
5EThB, BB, FAFERHEEE, BROBNS X 5ERTHRET—RER
L, Fhpb—KRICEEAT 5 HEEHOEHRECR TREZIRALTV20, X777
A < —DOFBRALEORMELEDT, ThETRE LU LORRIBED L AR
T&7\, 7270 UNDER WATER it milkarE S o BRI BE O FME TV 2
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@,%E%WE%KELT%WLhﬁbﬁ,%E%mB%K%LM@Tmtmﬁ&%za
hd, TLCCOMBERE=Z0HRS, B, KELEROMEL LBEETL0THS, £+
NIIRE TR T 5, —BCBEHIRORTEE IR,

Bouyancy(B) = MB‘I})'%VMBW —-RV

(MBA =725tk ®E, MBW=krh{s®E, DW=%#0O%E, RV=, B&XE) It 32N
FoWER, oMk L RAGROKGOE XS Lk ¥ 30 upthrust 22112 | (7
AFATFTADOFE) 2, ZhEFEH(B)E 5, 55\ T water displacement method
XX, B=water displacement volume x DW ERBLT& %, Density 12—z
ratio of the mass of the substance to its volume ThHDH, KOEEIL4COBEK
&7 DW=1, A% 1g=1ml Th%, £ LT, B>MBA, DW>DB 0§ | b,
B=MBA, DW=DB of# i, B<MBA, DW<DB oRitir, = = DB AR
HTHH, BB

_ MBA B :
PB= MBA-MBW/DW—RVIVCeD  EFEBIhE. (VCI={LERs )

TR RN L BRBATD DB 0ZLTh s, HFFIRL Whiting® 054 & 510k
BRIZiZBRA £ L DBDW 7o b, MERIIBA E DB>DW Lin, %ok b
BOBRNCRETHHBE R B LN TELDOTHS, FLTIOETH2IE, BARS
BERIRIE 0. 5kg UL EHIE, HREMSE L bFREELTRECCLD &4
TEHDTHB™, TOWFROFHL ) Aoy, REAME FAFL LB LES M, F
VPR, RESHEEL, HOTHRRECRAL, LS LA LTEN Y ER S 2Rk
TH%. MWamt DB, L EELOMBERIHR S Horizontal Floating position % & 2
RETORMBBETH D, vertical positioniik v ERETH5, FREBRERED
2 1.5kg LIF T B AR DBDW 7#b, FAELREBOMRETLALFEONE, B
DF DI EfELI S Th, ETREZAM LAESEEO LF T T, FAFRE TEL

LTELTVR] ZLIXTEDZDTH B, £ TRBEDOTIFH & LCIakDEEE

ST ENTEBIEAS,

L FPRILA 380 b OKPICRT 5 R A0 F B b3, BRCBRET2
Bk, REOERNC [y | E2KHBRINCERE SRS 2 128, BREO
REMEIEOMTHEZINCABIEEL bR,

2. T LTI ORI, ZORMOBEBE L\ 5 ECIIRBEETH B, B
BN IR AT O RTBREIRE R D 75\ A SERIER SR 2 BT E 2 L 5
BHRTLHEHTHA 5,

3. Lo LHILERBEORRIED £ = 2 — & LTIE, FAFOW Kk B0 01
< KFERDEDTEHE, RERMICRTEBLTROEELEFET =T
A5,
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X
i Res, Quart ¥} % KEKBF R OFRELEMER ] KEKBIAFCE, vol. 1. p7—24, 1977.
ARBRE REFLEEHRZNFBR) CIROXBERA L0 TBMS i,
Aycock, etal [An Analysis of the Respiratory Habits of trained swimmers | 3—2,
199—217, Res, Quart, 1932. 5
cureton, RfHE2 D13
EEEZE, AThE2 014
cureton, HijHEE 2 D13
Karpovich [Respiration in Swimming and Diving | 10—3, 3—14, 1939. 10
cureton, BH{EE 2 013, P5Y, fllic KRR, BIEREC b2, MEEOBHRICOWT] W
FLASEG e, 138, D226—231, S. 37, FATHNM KPS IERCRT 2 ZHE0oMR
CBETARCGE 13D | EERICE, #HENY, $7%, p27—39, 1961551,
Harold, B. Falls etal [Effect of Length of cold showers on skin Temperature and
Exercise Heart Rate | Res, Quart, 41—3, 353—360, 1970.10
W. Hutinger [ The Bradycardia reflex in competitive Swimmers| 42—3, 274—279,
Res, Quart. 1971.10.
Laurence [Bradycardia in human’divers] J. Appl, physiol. 489—491. May. 1976
cureton, FjHE2 D13, P65
MLt pe63 :
HHRR [RLBT2RE-FTEAY, Av, ~7, ~7%&HT5] HE Dp48—51,
1976. 8
IEHGZREAD [RARERIC KT 2 RESEEICRIETRHECOWT] BAREEFLH2TE
#p191
WEEER, BTHEL, pSl '
BEAM, AEEARIT D558, BIEH a 05=0.024ml0;/ml/760mmHg <& b, aCO;ix
0.521ml/ml/760mmHg .
WHER R, BiHEELL pSl
ERGERESHR [KkDOEE] N—AX—-A~Hvv, P18
RETEATL, [TRREEBIT 2 RRIEFZR0R)] BAGERA27EIE P 189
Bondi etal [closing volumes in man immersed to the neck in water | J. Appl. phsiol,
Vol. 40, No. 5, May. 1976.
EARMFME [ AR ROBER O =R —HBEICO\WT] BAKERE27EHE P 190
W. Tuttle [The response of the Heart to water of Swimming pool Temperature |
Res, Quart, 6—1, 24—26. 1935. 3, Huttinger, BijHi: 8
K.E. Cooper [Respiratory and other responses in subject immersed in cold Waters
J. Appl. physiol, 40—6, 903—910, 1976.
Bondi, gijHEE17, p738
Karpovich, gijiHE 5
cureton, RijHi#E2 ©13  P59—60
ERGERESR, AL, p107
Vagas Nerve o EWRSEMRECEHIRNMEE (58 9 BAEED 7o & ABHICRIBT 5 LR IEL
Zbnb, cureton, FjHEE 2 D13, P65
cureton, FijHE2 D13, P63
Karpovich, FijHES, P68, MEEIZ (fcureton D3 X 5 Time ¢ Mechanical
interferance% & X T UL B IEAD 5, —EEDERE BT 5 DICET SRz Mouth
X b Nose 23X i B8, Nl 3Tl w5 E5THb. EIOLE]H LKA, the first
part of the air is exhaled in a large explosion through the Month and followed by
finishing throngh the Nose &\ »5ERETHS,
FRGBERESMR, ATHEL, p108
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27) WHEFE TKKEE] KB4, D69

28) EEEZE, RiHE2 015

29) FHAEFRELRE, BHELS, P108—110

30) AREEARI—2, —fpEE2], ESEp, pI181—189
HRWEEM TR OERRE & £ 08 | AbER:, Dp257—259
Astrand %, RBFR HEBEESZ | KEH D 177—178

31) EEBEEM, piHEss, p172—201

32) BGEF ORI, KFEEEZERTAbLRVAD VB, o TOAY Y 2, 2754
EFORRE, (A1 { v/ 2—-74B008)

33) A=y v, NEE—RTABONSLE]D, <+ Y 72E p274a—,

3) FRAAE - FIRAOHEY LD ik cureton (2—13) DRTEZATHBA, DL

e THERFVPRIL, BEEOEAZEER LT, HE LOMEBDOAKL & - CiLEfTEE
ED—vDOEL v ERD,

35) KRFIE MBEH OS] B OB, 10. 5 p2ss.
R. Rork [The Floating Ability of Women | Res, Quart, 8. 4. 19—27, 1937
Whiting [Variations in Fjoating Ability with Age in the Male | Res, Quart, in the

Femele | Res, Quart, 33.4, 84—90, 1963, [[7 in the Femele | Res, Quart, 36.2, 216
—218, 1965

36) PIHET [k¥ko Floating DHBBRIBIZ] HAGEREA27EHHE P304
37 ARERHM [KECIIT 2N O] BAGESL5EIERETE

4. BLZE & 325

(B, kiFl) LVOIBREIAC I - TEBTHS 5, - OREOEESN, EEE
W IFBRO B % 7 — <~ Tlib b, B s 7 /RS PRBIEXLET, bhbhitits
RNEWS ZEERERT DI LRTEBDTH DA, Ui LR TORESLDH X ERT
T LMPARTERR G, TRIIEREOEE, FROB LHOAEM L Y, 1ok
ﬁ%ﬁﬂﬁﬁﬁkLT%%#%@EKD#%%&&VO%hm%%%%%ﬂﬁﬁf%,%
NI TORBOBNEEN—BHET 2 L\ nt, HERECEORBEOLMENS S =
EETFRTHLDTH B, TZTRULAL, 5 LKk EE Lo » = <X
ARDWTTIRTRS, [HL] CEDEFHMBAERETE - Lic L Db,

—RUC KIS B T & | (motionless floating) i3 =Y DERAE 2 bR b, —
TR FTRE, ey T e~ VREONRR R LD TOMEE (float) &= IPTEBEE & &,
R RkiE L C O X (floating) “Ta B, D.G. Thomas 12 M2 | OEEICIEKk O
Y DEFNBEET D LR/ LT B,

1. Buoyancy and Body density

2. Relaxation '

3. Balance and Correct Horizontal, vertical position

4. Breath coontrol .

C ORIy DBEREAZD &, BEXHOBKERIL, T DEMBENRITE % & 2 73wk

BELENDC EHBRENDOTHE, BH(B)=MBAMEW ) op sy oy

REIECARIBY TH B, DW 12 4COBRAL s, BE, BRAEOY B X, BE
DET L BBIMED L, Mo TEBENEL D, L& AHIKIL 4 °C ¥ TILIEMEI A
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T5M, 4CEBCERCETS, chi4°CoO DW 2REARELZ2EBHTHY, TR
Kieie 53 Fka B VER T b H 5, Bl 4C ekt 5H 5 AMD water displaced
volume 7% 60 cHhhif, 60IxDw(=1)=60kg T, ZDOADENIL 60kg TH5H LE

Bahd, 50 Mg%gidgw =60kg THIUE, TOADENL 60kg THD LR

B2, LonLad 600 % 35°CIRRTix 60IxDw(==0.94)=59.64kg L/bDTH%,
e - oADK Neutral #2885 OB, BRERFHEW 5&%%:51,
TR WEHE LM BV, — R AR BRI BRI

. MBA - e . T N
DB= MBA —MBW/DW —(RV+ VCD) CEBEINHZLITHIEHTLRIEB Y THh S
3, DB_%EA CE2 5N, BEOT—ATATY v IAT Y AR T

THEECIEENTH D, S THIRDOIES 60kg D ARMZKEIC Neutral it < fedic

SFRBHOW, FOEREXOBFIE, BHEENPRELLL-TATEELLITHBY,
oz DARD MBA 2 58kg ThBETHE, ZDAD DB ik 58/60==0.966 TH
D, BFREHT 2kg THHERBETESLL, MBW 11 —2kg THBL V25D TH
b, FRTIBMIZ AN <EE T {, BEB®E LU TR E2MkE LT CiBES Floating
YT ADRILEDBEDCRKENNIIETELTHAH 55, HHIEEARBRZFL. 5kg L
FEEELTWEY, &5 LF&FEH, DB RiEE L BECHET LS, ThixFE
Age, sex, Body composition & $B8E-T5DTH5, AHOMEREOEEIHE F K DOHE
DThbH, EEEHR 100 L35 &, B (620, 915), REMEMK (812, 213), K (8

*R 1 ShE & EEE (4 OB BRF
TA, =ZHEH, BE Lk XU

1.1000 --~ EHREMR
Durnin and Rahaman (1967)
. — ERE#R N=13
1.0900 y=0.0662x+1.1670 -

. ® r=-0.808 SEE=0.0066

Stk itE (g/ml)

10400 | @ FE(22.6%) N=55
x5e1(24 .5m%) N=18

1000 T 15 16 17 L8 19 z0

* 6 KBIXFE X vE&TIA
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B2 Somatotype-three basic composition

@A) Q ® A ©A
Average Physique ¢ ‘

J.G.P. Williams M.B, B. Chir [Medical Aspect of Sport and Paysical
Fitness | London. Constitution and Ferformance, “Somatotype” X hig
5|H, (sheldon)

(A) : Endomorph

(B) : Mesomorph

(C) : Ectomorph

X3 Whiting\ X hEgY

25¢ ——Male
----—Female
@ 20t xFloating
-
(41
2 01 T [T
=
w 15 [
o
Ty
80
8 I
S 10+
(3
)
oW
5 L

0
10 11 12 13 14 15 16 17 18
Age-Years

40, 236), JEls (820, 230), MK (88, 97) ETHb, WH T FEBTHY, It
W)L IRIBAB0555 > &b T B, REICE D B IS DA N0Y I ie b Lo
DHEIHEKREFA LIRS L\ 58EL 55, Behnke 5HixHEOTLIIEHERHE
RERTHILEEA LTS L5, LIRFERIEIEE» SRENCEESH, *
1B IR & BRI & MBI B LA SRTEIATHEY, (”1) &5 Licfin
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R4 Whiting X v2|H

Op |
1.08

Exhale

1.06

1.04
Mean

1.02
1.00

0.98

|
08— 1 13 15 17 1

- Age-Years

®5 HELRE AHLID5IA
%)

28

581 ans

(RO B2 PER)
571

114 7 —llﬁ
3 5118 1 7 l611
11
710
16
55
1
54
a
e 8
o £ 3 3 o383
SEe 85 S9 dg 33 gfEsdE
RO S, < 5 < Koy, <
Visgxsﬁﬁg 2? 8m5ﬁ>V§EMEEy
SE25%0340 238 i BT EelSxm
SERNEcoZpTMRf2%23R 228228
OHRACHEMPENTEEEEAdnM OACTMMA
bELDLEFEEHFVCAMEBR BBEINLDTHD, BIb somatotype TH 24, shel-

dom P78 Endomorph-type OARM (®2) 2%, FMFlcwxiX, BHHLEERZ
otk € v, Estrogen O MEBEA e EA(KS, 9P, 713/ LT Body mass
WAL, TR LA LcPiE THihic] BANEESL, IBEOSVE, HiA
Lod, BRAHE L CEMCEEEROS CHEFEPIREEH VLRSS, K
1z. Horizontal floating 1221} % Balance, Body position ORJE Y% % TH V. —i%
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X6 whiting X »E|H

Direction of Rotation \
U

-~
o

77777 T 7777
B
W
M7 BLE
Hige—2 v MIWThoHTh
Ly > LD,
Lg+ W=Lh.W,
Lg >| Le= Lh-W,
g=—g—
CG
rL P h) JS Lg: E'DE
v Lh: BB COMERE
W @) W BEBTOhE

W, Wi : EHaRORIEE

K8 ¥ . page5 X bh5lH

f
A7 T
ﬁz\*? > 2 U
cG | CO
I v o ” [ V7L 77N
v
w
L
e
X
j(qz‘ﬁz&)(: fe Lg:XU e X= f'ULg
el Gl — . - f‘Lg
AT W=U+1 S X=oe

U : upthrust 3%75)
1 AAFOH BRI
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AR TEDL (C.G), ML [FHEEMOBEOKRIL, 5 XHEEZLMOBLOA
BE | B F0LEBIc R TRSA, FhILE 7 Somato type T L » THARCRTRZDT
Bro AX—VEE Lz, BULOMETHS, BIbAR— v 2 \MEE %2 RIR$ 25 D
FOAR—-V L >TEXDEEREOMEKRRNEND DY, 2 ICHEE LBV, —ikic
FE—, Hyh—, "AFry b, TELEFBRLNMECEINRTEY, i KkiIgw
2, FhAFC I, FORAE—Y R IBHIBADBERS N v —= v IR LT
T bhbldThAdELTWE, B2EFTCRAHOAELHEN TS (N5)¥, —fFic
By or, BOLEENOARS, BO (CB) 2AERECH I, ABRIELELTCE
WTCWB T ENTEBD, ThIHER L WX, —FT %% T, rotate 3 3,
(F6)? = = Horizontal floating o&E.L» (C.G) (L (C.B) nRlEHEoho—
v ®ET. (X7, )

& #:, Horizontal position ofE, C.B & C.G i#EMR Lcizzv, C.G X muscle
volume DK 7B TR T, C.BREED/NBHDOFRANEFEZ IR TNBEDTH
b, FOCTTFERMTAY, EEX#Fy, EEEEELLY LT, C.G, CB »BH
X4, unstable equilibriun =% % Body position #ZEI®HDTHbB, ZZITFEE
FoEHRo—yRibb, BEM, IMIEFOMEEcLS CG, CB oBBHEH LR
1, 20RRIHFEFLT 5,

#1 WFOMBORZXZBLEED #F2 BRCRI2HFOMERILEBL—
DR EHEEEE HOES
BEERE | R - EOEE
2 L | E O S~ B Y IR K|FE B
X5 T
B ¥ 4. 74cm 5.31lcm W P & il | 0.464cm 1.557cm| 1. 126cm
& - 3.04 4.25 BE L {4 10.196 | 1.313 | 0.788
EA [FEHO= Yk m—A] D6 L5 FHEBMTFEE [ 0.007 |0.978 [0.521

XC, TOATINETOEELLTALLS,
(1) BABRKFRFE 1.5kg LIk
(2) relaxation 2T
(3) BLELBELXHERECBEH I, HOoKPEREN LI,
LaL, ZhTH FRFEFCULERSHESRFELE LIV WIEAH 5, B,
correct Horizontal position, BT LR8N ELOTH D, FLHRFASLTE
BRFRER SR VDTH S, PMREFEIE THEOS LL R\ 0004 82\ Bfic X
DEFEINRTBYITELRYV I 7€~ 3 VIRRIDOIT, @ b A2 2MERT 5, 65T
FThaz ThRILT, M5 EHTHI 57 by T, 2BAGOH I & LTRE LI?
correct position # & ZNENH B LDOXT B, =D relaxation & LEFHDOFHD
BB BN O— Y BEETHEVLEDTHD, BT aEs, Fhiiitisuw
BE 2 B b AR —Y KIS A~ OB ER 02 (£ oy, kL
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EOBITHD) THY, VB REREERSBEOBL, FRIIKEDER & »C
BB h B bEh o Bz, KET 20cm Tl R&GH & b 0.02kg/cm? #21 Kk7e 5 %K

ExZ3%C L2 kT, BETHRAEOSIE - MiAR 2L L, DB= 1i1(2)0au~59ﬁ

§ _MBA < e e

NHTHD, Fhe—EBIREETa3 0088, EE LRSI Vi=2x "‘Cp” X j X—\S’—,
BIDV =WHEEEE, oi=Htk DIBEE, p=iﬁﬁﬁs@%}§, C=iE#iR, g=ENEE, V=4
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