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Basic Mechanical Analysis of Viennese Waltz in Ballroom Dancing

O HEn #&!
Tadashi SHIOYA™!
"I HHUKY:  The University of Tokyo

Viennese Waltz Dance in international style is analysed in the mechanical point of view. The movement of dancers
is compared with that of English Waltz. Difference between Natural Turn and Reverse Turn is cleared. The exchange in
the kinetic energy between translational movement and the rotational movement is dominant in the Viennese Waltz
whereas the exchange between the potential energy and the kinetic energy is more essential in the English Waltz. Rise
and Fall and the sway are analysed. Natural Turn, Reverse Turn and Change Steps are studied showing the trajectories

of each dancer together with kinetic energies and mutual force between partners to match mechanically smooth movement.
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1. #

B Ballroom Dance DfEE (Standard) FEH DUE-DTH % Viennese Waltz 1%, Dancer D] TIE—MRITHIC
Waltz & LCaHN5 (F721%, KB LT Slow Waltz, English Waltz 72 & OFEFRD)  Slow Tempo @ Waltz & FE#Z L
T2 (FRREDHEDEHTH H41% Dance ThH. AR TILEHE O Waltz % Viennese Waltz & Xl L T English
Waltz L5892 L1295, Viennese Waltz D% E LTIE, 19 420 Johann Strauss D¥rx D4 dhicfRFE 1D 3
HADT )« U (KA VEE: Wiener Walzer, FeiE: Viennese Waltz) T 5.

Viennese Waltz OV 5 & LTI, FOFAEE HISHWIMRIZH S . (Smith-Hampshire, 1951). BIFED Viennese
Waltz C Fleckerl &FEEi5 Couple 73 Close hold CHZE #BEIE 912 3HATHIEZFT DV X, Austria &
Germany @ Alps #1770 Folk Dance (235 T Spinner K> Weller 72 & DA FROEH Y CREIZAF(EL TW e, BHED
Natural Turn (£7[5]#5) & Reverse Turn (Z£[0[#5) (% Couple 23K & < B#h L7223 S[alfinA il T 53, Fleckerl Type X
D272V H L<, Smooth (2925 Z &3 T& 5 )RV Ballroom 73 Vienna (7 4 —2>) WK L72 L7z 18 ffdikb
005 19 HERLYIDIZNT TE FShbh T\ s,

Viennese Waltz @ Rise and Fall {F3#\ Y Tempo D72 DE WO D X 5 12FE B & 41 Foot Rise (3fx/MZ & 51T
W5,

Viennese Waltz DAL L TIE, HEOZENHE ISTD Tl Standard Ofthod 4 F H @ Syllabus (ISTD, 1944) (Z
1ZE ®$, (Smith-Hampshire, 1985)DJFA (F#E X D Chart & D726 0, FBITHEART) 244 L TWER, b
IZ, Viennese Waltz @ Chart DD L2 %A (ISTD, 2001) ZHK L T\ 5.

AFHRIZEBUTIE, Viennese Waltz O F=F 7 Figure T& 5 Natural Turn & Reverse Turn (22O NC, English Waltz &
DL A Bk U CHRIfT 21772 9. & 51T Viennese Waltz @ Dance O H1C i 0 Figure & 7272 ST D
Natural Fleckerl, Reverse Fleckerl ODfEHTIZ DN TR OB T 21772 5 .

2. f& il
2.1 Viennese Waltz @) Figure
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Viennese Waltz & 721X [FIFEE O EFE D Tempo D Waltz DFE42%F L CiE, Old Time Waltz 72 & OFf 4 @ Figure %
JE< FW BTV A2, ISTD % Cld International style Dtk % T T& % Viennese Waltz @ Figure & L C
{%, Natural Turn, Reverse Turn, Forward Change, Backward Change, Natural Fleckerl, Reverse Fleckerl, Check 7% /A7
WZEREL TS, ZOMiod Figure % Demonstration <° Party 72 & CAHiL5H7A, T Z Tl, International Style ?
Figure (ZBRE L CHENT 2D 5. Natural Turn, Reverse Turn 33 & O Natural Fleckerl, Reverse Fleckerl |3 712 A LiH#5¢
L CHEUINE B, £ 50272 E D Figure & LT Forward Change, Backward Change 35 JX U8 Check 23V 5741
% . AR ORETIZ BN TIXEE Figure T % Natural Turn, Reverse Turn 35 &2 O Change Step OB & % fi#4T L, English
Waltz & OFERZH HNIT 5. BUE—MRITIA i DAL TV 2 English Waltz 7> & OFEHEN 5, Viennese Waltz |2
BNTH BITHE 2 KICTIUERZEZ W & B 25 Dancer H260 )%, Alignment <R°[A[fi5 &, Riseand Fall 72 & &9
TFENZH D2 D OEERH Y, Z 6 OIE LWEREIL Viennese Waltz % Smooth [ZHi D Z & ~D KX 728hF127
LEEZXD.

2.2. Natural Turn 38 X T} Reverse Turn OBENVREEIZIN - I- BB OfENT
FOLOBENRE (LOD H1f) 12> CEEEE L v, AFHm (| ) Elb’%ﬂﬁ'e , ShIE A (Z Jim) &

DR (mE) hy, 1/NEORBES (F8) T, 1/MiTo Couple DELOBEINEEZATEL , %L,

EEIRIEH LT 5. B, BX, hy 2EKoibL,

h
©=h,", )

t
=t', &
H

?
5. t, | oFSE, oM E TS, g 3R BARVMEEE 0 & 4%, Natural Turn, Reverse Turn,

Change Step %5 (236U T 1 /1N & JE & 92 IEXEE) O Swing Z4HE 2. Swing OBRGIEL (HTO/NHiD)

Count 3 OHflREEL " CREELEI HE 5. Swing & THRERATL. " L35, t.'-t,"=1, Count DIFDREA

Zt'=0&95%L, ts'z—% (-1/6 1), tE'zgf“%é. Z @ Swing BiliE-1/6 FAH, #&17 5/6 48 B OS5

dl.’ dl.’
i3 df' (ts ')=d—§'(t 'E) I%, English Waltz @ Natural Turn (Z33V Tl Syllabus i V) THAUXIEKT H. L

dl,

L, Viennese Waltz |2 43\\Clddb S EREEDAPIF RO WIHIE Vg = do:t (t) BROHHE v, = t —&(tg) mAET

HONBERTHD. Z O 1 /HiE D Swing 122V T Natural Turn & Reverse Turn % 431 CFKrd 5854513 Natural
Turn |2 N, Reverse Tumn (Z R DR T &4, £72, TNENORTH: ERF-DOXBINMEERGE, ArECx L,
WAT 1, B LIRZAT2 22 5. #%ikoo(Man Forword) Change Step (2% L CIZIRA T C 2. 72L& %

1% Natural Turn OR[>0 Couple BENFERET Ly, , KBIOMER/2 & X FHIC L & FKidT 5. Couple LD

BV () 2, ik, o (H=t', t'=t+], t'=t+2 LT, MAEERI LT s) T

]|

—HEV () = V(1) = V(G '+ 2) & T AR LIS AREEN AV FET S simple 22 FFIBIECHRILS B,
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V(t') =V, [ 1-a, cos {27 (t'-t;")} [+ Vprsin {7 (t'- ")} @

+L L,
ZZTV _L+b o7 2SR, Vg = L14_|_ RO EDTEE T, Natural Turn TIE, V, =Vay s

Reverse Turn TiEV, =V HET 5. o 1EHHEN G OLBEIEG TH L. WA Tl

V(ts) =V, (1-ay) ®)
Ths. BERANT L2, MdEEE B2 LT

o (1) =Va (t'—ts")+ Vg [1—cos{7z(t 't ')}]_VA (‘Z"_V

T

jsin{Zﬁ(t —t,")} )

ﬁ t)=22v,a, sin{2z (t'-t. ")} + zv, cos {7 (t'-t." (5)
dt. AV S B S

L72%. a, 1% Dancer 7MERTE 5 Swing FONMBIRD EGWERITIRETH 5. English Waltz IZFW\ Tl

ay =1, v(ts")=0Ths. X 1ICAKMABEIEREE SR, R 2RI L TR Lz R

55  Movement of Co.uple Velocity of CouPle Acceleration of Couple
, (Centre of Gravity) 3 (C/gwtre of Gravity) s . (Centre of Gravity)
= 25 | fm B
<25 / i Fu
E w2 ,'J E 4"‘ \:‘\ (Y
£ 2 E i, o 2 AN \ 1
% 1.5 gt 5/’ = /’\ f\ i
E- - ,I” :-_\; I’ _ T x L) ';"
3 1 #”e— Reverse Turn aV=0.2 1 LI 3 } i / f
i
e—— Natural Turn aV=0.2 . ; - - -4 % A
0.5 ---Reverse Turn aV=0.5 ‘ 6
===-Natural Turn aV=0.5 9 8
-0.5 0 0.5 1 1.5 2 05 0 0.5 L 15 2 i
-0.5 time ¢, sec time ¢, sec time ¢, sec

Fig. 1 Displacement, velocity and acceleration of couple centre in Viennese Waltz. Tempo: 60 bpm.  Swing lengths are
Lni=1.8 m, Lnp=1.575 m in Natural Turn and Lr;=1.6 m, Lro=1.4 m in Reverse Turn.

2.3 Natural Turn 35 X U¥ Reverse Turn (231} 2 FNZEN.D Dancer DEBIMEES

VL EIE, Couple & LCOELDEE TH-722, 2T, BLENTNOERZMNTT 5. ELE Y OEER
A fELE, BTELO+7z TRT. O1FFEOME TiE/e<, Couple Bl & L FH LA FESHO LOD 7>
OO TERTS. bL, BFBLODIZME, KA Eh0Ti/k< (EX), LODIZHmT 2 LT
O=0%L72%. FEFED Hold Tl Dancer 75 7T Partner |3A4571K) 45°(w/4) DALE 72D T, Swing O BRAGEE

t'=15 ' 123 T Natural Turn CiE Man Facing DC C@ =0, Reverse Turn C/% Man FacingDW TO=-7/2 Tk
%. Couple E.LNO DOPRRAE (FHAER) 2 HLELENE Lr=p, r=p, &L, ZlbLRNbD LT 5. HL

DEFRLY, mp =myp, THD. LUFOMENHITiIm, =60kg, m =50k, p =0144m, p,=012m &7%.
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Viennese Waltz ¢ Natural Turn 33 &2 OY Reverse Turn O34, (@ H /O IX LOD IZR S T2 EAR E 17232 &3 T

5. Thbb, X, =, Yo =0. ZhEho Dancer DELATEIL,

Lady: X, =lg+p €086, y =p sin@, Man: X, =ls—p, 088, y,, =—p,sing. Q)

R, INRELE BRSO 2R Ty, RO, 2By Lz b D L%, [REAEER ORI L I3tk
HEER) (B LREEOREIE L A7, A
do do
o=— Bt o'=T—=Tow 6
dt dt ©
I% Reverse Turn (/£[E1V) 231E, Natural Turn ((5[E10) 2MIET® 5. 1 Swing [ OEIELF EEIE Reverse Turn |
+77, Natural Turn {3 —7 ERE > TV DO TIHEER) & 3ZE W, B, ZPEOXKFNIAHTH Y, F7- Natural
Turn & Reverse Turn DXBNIEE DL TH 5.

w'=w' (BR) &35, MEEDOYE)IEEr, (+1X Reverse Tum, — % Natural Turn)

o'(t)=4%rx [1+ a, cos {2 (t'~t )}} @)
wy' =o' =x(1+a,)7 8)
H(t')zesiﬂ[(t ) sin 2 (-t ')}} o

S E) TIIAIE, AR < R O Swing FRAY TR E < 72 2 AN EMREE) & W S) &[RRI RS
HINBOR B D73, AHRED  GEHED) HGROAARITAEREE &R & 92 D73 Smooth 72BN E L& %, I

HEES) ORI @, & MRS O AEELE R K o, O SRl LT 5. TRbh, WEESHH/NS N

L&, [PiRE# A KX <35, [RERES) Energy & 7 HEEE) Energy OFHFIZX 5 Z L3 T& %, 7235, Viennese
Waltz ZH 2B TIX UIFEERE & 725 TRE WVEESHE D i EIEENT 5] IR LT, TRESHEIC A (LS

DFLHZEICEVEMEND] LDOBEZXLHY, ZOBZXHINEATAROLEI R o, zHESTHZ L b AW

LB 5. English Waltz 1233V T i3 Natural Turn, Reverse Turn D[EIEEIZFH LT, /NI Z & 12 Commence to
turn OFCE (ISTD, 1982) 23 0, Hit:, #F0fkb) T—H, BHEZ kDD Z EDPVRESILTNDA,
Viennese Waltz [ZB W TIXZ DN RN & ZOIESMEEZ R LTS EEZLND.

Reverse Turn 7> Reverse Fleckerl 12T 255413, WHEESB) Energy % [Al4A#EE) Energy (225419~ 5 MU 7045
A Cd%. English Waltz D541, AEES) Energy (X E.00 | TNENC X 5 Potential Energy D2 L EFHFIL, &
7=, Count 3 CMFEES & [FIHSER) ¢\ Vo 72 A Pause 3725735, Viennese Waltz D355 1 3E ) Energy N CDIFIE,
[BI5D Energy 24D J5 535 2 H41 5. Natural Turn 35 J O Reverse Turn O 5722 1€ 410 OB BT O fET 51
X218 T. ZORNSD05 L 912, Natural Turn OFE X B L 04 MalE, NEHEA 1/ (1 Swing) I &
IZ1E -~ & V5303, English Waltz O35 4 [RIEETH - 72, Reverse Turn (23T, English Waltz CPAllE]#E & 41
fIEEEZD AR Y K23 L > 7273, Viennese Waltz IZFWTiE, L DIZ-o&E D ELTND I EQVRENT
W5, 3725, Reverse Tumn (ZIWTIE, A0 Swing (1 /1) DX SIZZF ORI (12 /0f) 1I2BWT, B
FNEEE, ZFAMalR, RRENOEO®BY: (12 /080 I2B8WTIE, BFoMeEliE, ZFNRERE 70D, %P0k
FRIETIZC £ 2 Swing lIZBWTIHE LR W L 725, F£72, Couple & L TIXFICEE L TV T HNAIEIERIZ
A7z Dancer (Z& > TlE, BEIZEALRL, TOHTHERT 2EELLEL I 2 LAVRENTVS.
Swing DB4G, K& THRED LOD 7D B M) Z(L) DAL N ONE, Natural Turn (23 THE, Rl Swing, BAAAIF
ML, #&TH:LM, #% Swing, BAAARF LM, #&THEML TH2 0T, BEEEHOESSMEEE, WNEFETIE-> XY
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LTWSDIZxF L, Reverse Turn (23 TIE, Swing OBftA, # TR THL (OELALE) 73 LOD HaNZiE, 1F
FREIEONTHD Z NS LEETE 5.

E 04 Each Dancer's Movement in Natural Turn a=0.2
3 —Lady
£ 02
Q@ e m -
] /—V—'\- - —Man
£ = =
.02 0 02 W 603 ; 7 16 18 2 1 - 3 32 34 36 "H8_._4__42 44 46
0.2
x (to LOD), m
0.4
E o4 Each Dancer's Movement in Natural Turn a=0.5
3 —Lady
€ 0.2
o —— e o
a L-=="""7""°T""°~~ —Man
o B
£ <
=02 0 02 406 x T 16 18 2 - T 3 32 34 38~-38__4__A42 44 46
0.2
x {to LOD), m
0.4
0.4 . .
£ Each Dancer's Movement in Reverse Turn a=0.2 — Lady
kN 0.2
g
€ /\ / Tl —Man
@ See
Q
2 2
=
x (to LOD), m
0.4
0.4

Each Dancer's Movement in Reverse Turn a=0.5 — Lady

I
o

o Centre), m
D
g
'
7
/
=<
[+1)
3

v
<)
S
o

©
%

x (to LOD), m
0.4

Fig. 2 Examples of trajectories of Man and Lady in Natural Turn and Reverse Turn. Tempo: 60 bpm. ~ Weight ratio:
Lady/Man=50/60. Swing lengths are L,=1.8 m, L,=1.575 m in Natural Turn and L,=1.6 m, L,=1.4 m in Reverse Turn.
Initial constant velocity is supposed to be the half of the average velocity. Also, initial constant angular velocity is
supposed to be the half of the average angular velocity. The sinusoidal modes of translational and rotational velocities
are supposed to have opposite phase each other.

2.4.1. Change Step DfEHT

Change Step 1%, Natural Turn 2> Reverse Turn ~De, F 7213F O OB OFERE 2 R Figure TH Y, RF
Forward Change Step (Natural to Reverse), LF Forward Change Step (Reverse to Natural), LF Backward Change Step
(Natural to Reverse), RF Backward Change Step (Reverse to Natural)® 4 FifE2 & 5. EREIX 1/4 (x/2) TH Y,
Foot Position & L T3 Diagonal Forward 72 & OFtil s 5723, FIROE.LOB)E & LTI, #4274 Natural
Turn, Reverse Turn DY, % Y-OEEZESL 12—1/4 (z—>n/2) EIMUTZLDOEINTE 5. Al AEE T

BHARFIHE co ' 1RO Figure DFAAHE, Change Step D630V TIEIEHRT 231272 5 O CHAHEE 0, ' =0

ThH D0, FERIZBT2AMEEIL 0 TIERW. BEEEARE L CQIANROWER L DORIEIZQ2)3) & Atk s &
ZHDNEIKRTH S, Change Step (2% Forward & Backward 3% 523, L L T4 DT, Z ZTld Forward (2
DWCHEIRT 5. Change Step (2331} D HFAEGEH IOV THEIZIEL UTIRAT C 247 (fi7f). Change Step
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X 1MEORT, KTt SUSte' tog'—to'=liidshs. WERBEICEL T, %575

Natural Turn, Reverse DOR{[H: & FEARRIZIXFE CREEE A AV, XQ)-G)ZELEL THWAS. BAMIZIE, Natural
to Reverse D, 8% 0 Natural Turn BT REEU e OME, BENFRREOE IS 20l 72 9~ <EIERSEL

Vo (1) 2025, v, (t) BLOZOR, (1) 0%k

Vin (tcs ') =0 Vi (tCE ') =Vyre ~Vars  Im (tCE I) -1, (tcs I) =0 ()
ThV, Tzl mmmEsEs LT

Uy () = (Ve — NRS){sm { " (bt ')}—sin (r(tte. ')}} 10

ERNT . B Vgs =Van (1= ), Vge =Van (1—@y)  TH 5. &3> Change Step (Natural to

Reverse) D3 E BA¥X
Ver (1) =Vay [1—0:\, cos {27 (t'~te )}] + Vg sin {7 (t'—teg ")}

N S (11)
+(Vyre —Vigs ) sm{2 (t'—tes )}—sm{n(t —tee )}
B X A fE s LT
lg (t') = Van (t'—tes )+ Vay [1—cos{7r(t '“te )}] Vi (g—;jsin {27 ('t ")}
(12)
1 : ' .
_;(VNRE NRS){ZCOS{Z (t'-tes )}—COS{E('[ —te )}—1}
F IR
%(t ) =27V SiN{ 27 (t'—teg )} + Vg cOS {7 (t'~tes ')}
(13)

+7 (Ve —VNRS)E cos {%(t —tes )} —c0s {7 (t"tc )}}

Velocity of Couple
Movement of Couple Acceleration of Couple

25 T
4 ; Centre of Gravit
. (Centre of Gravity) ( Y) %, 41 (Centre of Gravity)
~
o £15 =2
5 g 2/
< A
§ ) —Reverse to Natural = —Reverse to Natural 05 2
= 0.5 5 Reverse N ral
ko —Natural to Reverse ——Natural to Reverse i
L & —Natural to Reverse
05 0 05 1 15 5 <05 0 0.5 1 1.5 2 -4 .
time 1, sec time ¢, sec fime 1, sec

Fig. 3 Displacement, velocity and acceleration of couple centre in Viennese Waltz, Change Step followed by Normal Turn.
Tempo: 60 bpm. Swing lengths are Lni=1.8 m, Lno=1.575 m in Natural Turn and Lz;=1.6 m, Lzo=1.4 m in Reverse

& 7¢%. Reverse to Natural ® Change Step D41%, & ERXOIFZ TN E R EANELXT-bD L7725, BRI

fat'— =112\, HEIREGETH DA, MEEIIIREREZTFT DL 2o TWD, 2L, EiES
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(145 B THF O N O REFTA U D 2 L &R LTOT, Dancer DI, S b AKLEZ bR, K3
WL, WREE, DR Z R,
[FHRIZ DOV b BIEIRISEERL CH D03, M, KROFME, BXO, REERENEL D, Mt =t T

EI356979° 5 Natural Turn F 7213 Reverse Turn DF& RS & —3,

(s . . do' o, .
' (tes') = 0cs ' = 0y, F(tcs )=0 o' =t(l+a,)r (14)
MM U=t ORI, @ (') =0 RIEER O —O =42 (15)

2
DEETHD. ZDDER, BROFLEEDEDT20 VA RO =ZABEERATS. UTFTXFoL, F0
14513 _E7% Man LF Forward Change Step (Reverse to Natural), , I % Man RF Forward Change Step (Natural to
Reverse) Th 5.

» 2 T oL
0.(1) =02 2 (14, )sm{%(t te )}m[(t o) sin {2 (bt )}} 16
a)C'(t')=i(1+am)7zcos{%(t'—tcs')}+A[l cos{27(t-te, )| an
7272 L ERROXF O A= % E@+a)f&é.%ﬁ@ﬁEEMOT@éﬁ,ﬁmﬁﬁ
T

day' p/a

—(t-)=F(1l+a x| — 18
2 () =7 (14 a,)7( 5 as
13#%eD Natural Turn F 7213 Reverse Turn (25| ZH£D3311 5 D725 Smooth 72IEF TH 5.

2.4.2 Change Step {Z#%t< Natural Turn ¥ 72i% Reverse Turn
Change Step (Z#¢< Natural Turn & 7213 Reverse Tumn (23 C, WHEEBNXIET O (HikiD) %54 & [F UBEEIE

AT 5. NhowHliE (at t'=tg') bEFOHRGLFELTLTD.

[FIHAE) DUV T, Change Step D& V) TIXBEIHET AT/ 5 DT, #i< Figure DFIAIEEIL 0 L7 5.
WIF N L, Change Step DFEANEEZ G| EHK &35,

e(ryzqsiﬂ{ﬁiﬂsj—éism{Zﬂﬂ”¢m7{
——(t—gs) 1(I+ij{ﬁr—ﬁ;)—éism{Zﬂ(f—%;»}+(4i2—Iggj+ (19)
+i{cos{7r(t “ts )} + (% - %)COS {27 (t-tg )}}

+

A
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1 1
—(t-tg ")+ 1+= | {1-cos {27 (t*-t
1S 1S
' ( ) 2 T ( (20)
+@
1. , . 1 1
—Ssin{z(t'-tg')}-| S —= |sin {27 (t'-t")}
4 8 2x
4 orwar ange >Ste everse Lurn (—pe iy /N9 .
iR & LC, RFF d Change Step 7> 5 R Turn IZ#E< % BHLOORKZM 4 1 RT
E 04 Change Step (Natural) to Reverse Turn
[
E G R e I I S Ao N I )
e . -l .t
T02 0 02 04 D 12 14 16 18 2 22 _24 26 TN T3-~32_34 36
0.2 o—) Change Step-Lady e— Change Step-Man
o x (to LOD), m -+ Reverse Turn-Lady - - Reverse Turn-Man
0.4
£ Change Step (Reverse) to Natural Turn
< 02
E a P el e I I O Bl . Y
fs] o 4 = - P 4
2-02 T 12 14 16 18 2 22 2M=-26 28-47 32 34 136
— 0.2
B X (to LOD), m — Change Step-Lady — Change Step-Man
-0.4 = = Natural Turn-Lady = =»Natural Turn-Man

Fig. 4 Examples of trajectories of Man and Lady in Man’s RF Forward Change Step followed by Reverse Turn. Tempo: 60
bpm. The initial conditions are the same as that of the above Natural Turn. The swing length is also the same as that of
the Natural Turn, L;=1.6 m. Acceleration mode: a, =02 The terminal conditions of RF Forward Change Step are
the same as the initial conditions of the Reverse Turn except the angular velocity, which is zero. The terminal
acceleration of angular velocity 4 is succeeded by that in the start following Reverse Turn The sinusoidal modes of
translational and rotational velocities are supposed to have opposite phase each other.

2.5 Rise and Fall & Swing
WIZ, B TFHMOMEENZOWTHTT 2. ISTD OZR (ISTD,2001) (242 &, Viennese Waltz ¢ Natural Turn 35
X O Reverse Turn @ Rise and Fall (L FoiE®h) 1%, 1, 2, 32N 1A, 24H, 3#EBELT

Al EJ#z : Rise e/o 1, Up on 2, Up on 3, lower /o 3

PIaliz : Rise e/o 1, NFR, Body Rise between 2 and 3, Lower e/o 3
Lo TS, 2 2 THMEMERI Couple D 5 HRIEEN D Start 3% Dancer, WN[RIERIX%1EA>5 Start 3% Dancer O
fill, e/o I% end of @Hf’% NFR (% No Foot Rise DR, 724>, Heel 23 L7=F £ @ Rise TH Y, Body Rise D
HDERTH D, Rise 1T EAEFE, Up iX Rise L7 & ZRDidfe, Lower |L FFFRFETH 5. —F (English)
Waltz D&551%, FMElEE, RS §,

Commence to rise e/o 1, Continue to rise on 2 and 3, Lowere/o 3 (7272 L, WIEELIL 1 2 H NFR)
L 72> TU%. Viennese Waltz DO EXED T 2 R(L (English) Waltz D55 (28~30bpm) DF) 2 {503

(60bpm) 72T, Rise (IR HTIERL, BOTHHD, ®BIFIMAOND (B SITHED 2 Tl
#il) . Viennese Waltz DA FFA s 31X H=0.055m LR EN 5. (A, 2016).
Footwork Z Viennese Waltz ® Natural Turn 33 & U Reverse Turn D34,

SMEl#S c 1HT;2T;3TH. WEES : 1 TH; 2 T; 3 Flat.

(English) Waltz D341,
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R THT;2 T, 3TH. AEES : 1 TH; 2 T;3TH.
L7po5TW5., ZZT, HitHeel, TiXToe, HT I Heel, Toe DIATHEHDEMRTH 2. Viennese Waltz D&
Rise D EHAMEL, FFIZHIEERIE Foot Rise 7372 < 3 242 H @ Lower & Body Rise 7372 (F Z &3 7 Flat & &KBLS
naTng.
Rise and Fall DL
iR & 5 |2 English Waltz @ Natural Turn, Reverse Turn {238\ CHE, 1 E%Z 020 31 B ORT¥E T Rise, 3
1 H# T Lower T 573 Viennese Waltz ™ Natural Turn, Reverse Turn (28 ClE, 149 H % Rise, 2938 »
b 3ABATEE T Up, 3MHA%Y-T Lower THD.

2R L Tl English Waltz O%551% Swing OFI#H, #&#HE b Vg'=Ve'=0TH 223, Viennese Waltz D5

X & HICIFEAET 5. Rise and Fall @ English Waltz & O Hli %X 5 (2~

Height vs. time —English Waltz
1.2

7 z

-0.2 0 0.5 1 35 2 2.5

Viennese Waltz

. Relative Height

o
U

Fig.5 Comparison of Rise and Fall Pattern of Viennese Walz and English Waltz. Height and time are expressed in non-
dimensional form.

2.6 TERAX—LHDEE
2.6.1. TRLX—DER

English Waltz (233 Cl&, Dancer @ Rise and Lower |Z £ % 15 & @ Potential Energy (%, #®E) Energy iz KAE &
04453 K& <, Potential Energy & #E®) Energy DAL B2 I 7 (4, 2016). T72405, Rise DFERE LT
@ Count 3 DY) 72 E SIZHkHGT % Potential Energy 2155 (21, & DHID Swing CTOi#EH) Energy 721F Tl A2
THY, M, BREFEOHRADN oI EOMMPBLETHSH. ZORRE Viennese Waltz D355 CHER
L T#H%. Viennese Waltz Tl English Waltz {Z tb~ Tempo 134 2 fi5720>T, Rise and Lower OI&EIE 1/4, $ 72
% Potential Energy |d 1/4, F£7=, —J7, Swing #E L2 £, F 724> Hi#EE Energy 15 4 5 & 72 5. fib /5 Potential

Energy (m_ +m,, ) ghg I3 English Waltz D512 < B, AHXIIC 116 BREDFR L /25 Z L1 %, EH)
Energy |3 Dancer OMER)IC LV FHHR S 573, Couple LD HEEH) Energy K, &, Couple /LA ¥ Olalix &)

Energy K, D& LTEDT I LNTE 5. 6 1Z Viennese Waltz @ Natural Turn, Reverse Turn (233 1F 5 1EH)

Energy D%, A L ORI, }55L0Y, B2 ? Dancer BINIZ 73, Ll & LT Potential Energy & KHZ7R
9. JE®) Energy DI1F & A L3 Energy TH Y, [8l#5 Energy 13/ SN2 & 230035, Potential Energy (ZBJ L C
1%, English Waltz DIGEITHARD L0720 /NEWD, HOHRREOREXENHDHZ L H/RENTV D, Viennese
Waltz D¥A11E, Swing O H O O IER) Energy (XK E <, %420 Rise 1 LJ80H 3% 7292 Potential Energy
ELTHINT 5, LEHRTE5. X612, —HIFHE Energy 7> 5 [Al#5 Energy ~DEME B2 b b, XIZk
Wi, %72, Natural Turn & Reverse Turn OFHE, %% Dancer DFIED AL REN TV 5.

2.62. HDBE

Dancer D& U D 1EMNIIEEIC L RSN DD, Z0O Partner F1Aj547 1% Hold OFEFHICEIFRT 5. T 72b
5, Dancer OEM: /113 Floor 7255217 %5 /1 & Partner 225521 5 /1 & FEf L T\ 4.

Partner SOEMS) (WM& DHEIEETS5) 1F (Couple HLy) Wit (LOD Hm) ONLEEDIH
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d?l,
dt?
IZENENOEEZ)NTT-H D & Couple HLNEY Dzt )] DIH

€ cosé (21)

aGr =

2 2
I:Centrifugal = mLpLa) = mMpMa) (22)
DFMBID. T72bb
Lady: l:IL =M _ag — I:Centrifugal Man: I:IM =-Mya8g, — Centnfugal (23)

Fl1IEH, WiEOHEIZELNEWNIMER>TWAHDT, HFaifilc/i2soicxst L, 2 HEE O OHELF
BEERHDIERA#84 5. 4725, Dancer DKL ABMEHID 5> H, RKEBEOANEDELNZL D HD
THD. X712 Partner A OEM ) 2073 EMENITIMEGERE o OFBERRE D, bbb, IEEOE
Mg 2 D72 < FAURBHE NI NS 2D Z LAV RENTWA. 2L L CTEMDNA DI Th 2 oidim o &

LWETHD. BldD Peak DNFAN MM X 2 257 (B F—HoEE)) 1XEEERC L 5% 508
KEWZEERLTWA.

—Total Kinetic Energy  Kinetic Energy of Natural Tupr — 1otal Kinetic Energy

Energies of Natural Turn
300 e
300 ——Translational Energy —Lady's Kinetic Energy

——Rotational Energy —Man's Kinetic Energy
200

¢

- - - Potential Energy

1007
\ ,’ ------ ‘\ ’/ _______
et a
-0.5 0 05 | 1 1.5 2 -0.5 0 0.5 1 1.5 2
time ¢, sec time ¢, sec

Total Kinetic Energy ~ Kinetic Energy of Reverse Turn
—Total Kinetic Energy

Energies of Reverse Turn

300 —— Translational Energy 300
——Lady's Kinetic Energy
Rotational Energy
- 200 200 ——Man's Kinetic Energy
2 - - - Potential Energy -
=
4 100/
. o= . o
s _A
fal
-0.5 0 0.5 1 1.5 2
time ¢, sec 05 0 %Pme t, set 15 2

Fig. 6 Change of Kinetic energies with time during Natural Turn and Reverse Turn. Tempo: 60 bpm.  The total kinetic energies
are shown together with each dancer’s energies and translational and rotational energies. Swing lengths are L,=1.8 m,
L,=1.575 m in Natural Turn and L;=1.6 m, L;=1.4 m in Reverse Turn. Acceleration mode: 4, =02 Initial constant
velocity is supposed to be the half of the average velocity. Also, initial constant angular velocity is supposed to be the
half of the average angular velocity. The sinusoidal modes of translational and rotational velocities are supposed to
have opposite phase each other.

Z IO Dancer DEM: 11X B & O L Floor DR MDEEES) &, Partner & DfE P Hold 71 & TWA#9%. Hold /]
T2 /hEL LY, FNENOD Dancer 23 Independent (2 H & @ Balance % & 5 DI ixIIZITEETH 5
7%, AHH.0O Hold 1& My, KA DESy (R0 )DF ) % Balance SH2HESLHY 9 5. F7IZ, Natural
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Turn DA 1E Reverse Turn (ZHE_TZ OZhFIT K E V. (Natural Turn DA 1 Reverse Turn D54 1 Y Hold 23
FRUY.) 7272 L, Hold MR ZIEEIZHF (Leader) 124V Control X35 DT, Leader 1% Follower 73 Balance % HX
DL K 92 Hold /1% Control 32 Z &N E L. 7z & xiE, WHEEBONIEERF (Natural Turn ORI
Swing D[}:72 £) Tld Hold #2080, JBUERFIZIZIL 570 Hold T 572 ENEZ HiLd.

Inertia Force towards Partner in Natural Inertia Force towards Partner in Reverse

- Turn, a=0.2 —Man . Turn, a=0.2 —Llady
~ —Lad z —Man
= oA\ ~ L VAN A\

-0.5 _5/) 0.5 1.5 2 05 <0 ( 05 2
-100 -1
-15K -150
-200 -200
-250
. -250
time 7, sec time £, sec
Inertia Force towards Partner in Natural Inertia Force towards Partner in Reverse
Turn, a=0.5 —Man Turn, a=0.5 —Lady
200 200
- —Lady = —Man
o 100 5 100 /\ /.\
-0.5 -
_10;)\ 05 100 0.5 1 1.5 2
-200 -200
-300 -300
-400
. -400
time {, sec time 1, sec

Fig. 7 Change of Forces towards partner in Natural Turn and Reverse Turn.  Tempo: 60 bpm.  Swing lengths are L,=1.8 m,
L>=1.575 m in Natural Turn and L;=1.6 m, L;=1.4 m in Reverse Turn. Acceleration mode: g, =2 Initial constant
velocity is supposed to be the half of the average velocity. Also, initial constant angular velocity is supposed to be the
half of the average angular velocity. The sinusoidal modes of translational and rotational velocities are supposed to
have opposite phase each other.

Sway

Viennese Waltz @ Natural Turn 35 & OF Reverse Turn @ Sway (Z-OUVNTiE, FEARIZIL English Waltz [Z331F 5 Sway
LR THY, ISTD @ Viennese Waltz @ Syllabus (ISTD,2001) *5 & UF Ballroom Technique (ISTD, 1944) & & Chart
BB W T B IR CRtik, #121F, Natural Turn 5

1 AAH B (Straight) ,2#H £ (Right) ,3 2H 4 (Right)
Lo TD. 22, 3 H CORGEZHIIT 57200 Sway Th D & OFiH (EA, 2017) IZAEL W5,
L7>L, Smith-Hampshire ®~°V > b (Smith-Hampshire 1985) @ Chart {25 &, #]%1%, [F_E Natural Turn 51
WX 2 A T,

1 A8 72 (Left) ,243H 7 (Left) ,343H E—4BHsA ("Straight —Commence Right")
Lo TS, Fiz, AXFOFEHAE LT,
Sway in the Natural Turn is linked to body swing for the purpose of assisting in the propulsion of the body along the C.P.
(Line of Dance). This means it must incline in the direction of movement; led by the Man, but extended by the Lady as a

slight flexible arcing of her body from the waist upwards. This sway is an artistic physical response to the music.
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ELTWD. 2D & 97 Sway OFFEMERFI & EEH DOIRZRIZ K 2 Inclination Sway  (fH#} Sway) & Bending Sway

(BB Sway) OEFR (EAR, 2017) 1ZHEXIX, BOHICHEMNTE 5. 3725, Smith-Hampshire ¢ Sway [31E
& AL Bending Sway & &M L, ISTD @ Sway & Inclination Sway & Bending Sway OFLAA 2 L 5 EfifR T
5. FEiz, AR Sway ITHROBSTMOBERITH Y, At - #HIRKF ORI M OMERHI R L TEERBL L2
L2 > TNB DT, filziX English Waltz @ Natural Turn @ 1 #* H [3#(#2 ® Inclination 3% > T4, Sway 72 L &
LTW%73%, Viennese Waltz D358 ORILE « RIBD G ANIHARDME 2 AL T2 L 27R RO/ >TVDHD
T, HEORDOMRIE Sway L EH2DHRGTHHVED.

7. #& B

Viennese Waltz O J1F{fi#AT 21772 - 7=. Natural Turn 3 2 U8 Reverse Turn (Z-2VNC, English Waltz & O Lt %
L, ZOMERZW SN L. S50 Energy (ZB8 LTI, English Waltz ©35-51%, 1##) Energy & ETEHIZ LS
Potential Energy /37 > A73% 573, Viennese Waltz D545, Natural Turn, Reverse Turn {235\ Y ClFi#£5EH) Energy
NETHDHZ EERL, [FHEER) Energy I/NEWZ L&A LT, JID/RT 2 AZEBWT b WHEEE O NIHE O
BNFETHDH I &% LTz, Change Step ( 2DV Tld, Natural Turn & Reverse Turn O[AlfiRE 236 U, [Ali5 )57 % 4]
DREZTZbDE LT, EOEBHU A f#T L7,

X [N
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