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Mechanical Analysis of Fleckerl in Viennese Waltz

OF #HaH &1
Tadashi SHIOYA™

"I UK The University of Tokyo

The Fleckerl in Viennese Waltz is a fast rotation figure in which the couple turns continuously either to right (Natural)
or to left (Reverse) in the manner of two full turns to two bars of music. Although the turn is made almost on a spot in the
Fleckerl, Man and Lady exchange the role each other from the first bar to the second bar. The movement of Fleckerl is
studied in the mechanical point of view. Each dancer’s movement is analysed in the two bars of Fleckerl with parameters.
The eccentric distance of the couple’s gravity centre from the rotation centre is focused in the analysis. The couple’s the
movement of the preceding Reverse Turn and following Natural turn are also analysed showing the path to and from the
Fleckerl spot and the outer track (LOD) in the ballroom. The energy and force during the Fleckerl motion are examined

and discussed.
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1. #

International Style @ Viennese Waltz @ Dance (235> C Natural Turn <> Reverse Turn 7% Ballroom N K& < @) L
72N HHETTT D Figure ThH D D% L, Fleckerl 11Z & A EBEIET 12 @l TR A FEl ) 5 #0072 Figure Th
5. —HEIZ Fleckerl (38 L& BTV A DT, Viennese Waltz % i 5 Dancer T Z #1%#¥#(T Natural Turn,
Reverse Turn, 3L, FILH/D-272 X Figure @ Change Step DA THID LA H V. L L, Fleckerl DJFR
1%, JAV) Ballroom 23727 72 W BB H AL TH Y, W1 Waltz @ Dance DRI T Y, F£72, International
Style LS Folk Dance 28123517 % Waltz Turn (238 W T HIEIOK Y FSHWHILTW S, Bl (HE4F,2024b) T
#r L7= & 912, International Dance (Z3531F % Viennese Waltz |, #E#EL LT 1 47 60 /NEi (60bpm) FEFEDiH
U\ Tempo CHZE X415 753, Old Time Dance & FEIEI D {5#EAY7: Sequence Dance (23 TlE, Tk W iz o
< W L7 Tempo T, &5HIZ, [EHRE G EHOFEED D H ). International Style O Viennese Waltz CIIFEHED [aliis
/3 Natural Turn 35 1 Of Reverse Turn D34 2 /NI C 1 B CTH 5 DT, Old Time Dance <° Folk Dance % L ¥ 7>
74 V) [l EE XK & VD3, International Style O Fleckerl DO35513 2 /NG C 2 [BHEDMEAETH 5 DT E HITEREED
AR L7225, ETFENCBEI L CiE, Viennese Waltz @ Natural Turn, Reverse Turn, 3 JTF, Change Step ? Rise
and Fall (35T 525 L FRHLEN D08, Fleckerl DH5513 Rise and Fall (372 <, F£72, Sway 72l e STV 5.

Viennese Waltz DZA L L CiE, HEE OIS ISTD Tl (Smith-Hampshire, 1985)DJFA (F-E X D Chart 25
BDIZb D) ZREAT L TWZA, OBIZ, Viennese Waltz D Chart D ADffHL7e AR (ISTD,2001) % L T 5.
AHUITIUNTIL, Viennese Waltz (236N The b IEX7)372 Figure Td> 5 Z D Fleckerl DT 21772 95 .

il

2. f& #r

2 -1 Reverse Fleckerl & Natural Fleckerl M &Ridt

Fleckerl ME0k &, Smith-Hampshire (1985) $& U ISTD (2001) T Foot Position, Alignment, Amount of Turn,

Footwork A Chart T:RENTULVS. Riseand Fall B & U Sway (FH L, BFORIFE (FE 1/MH) ExFDEFE
(B 2/hE0) NEVLWEILTHY, BFO%E (FBE2/8) LXFOE (FE1/ME) EEWV:-LELTH

%. Reverse Fleckerl & Natural Fleckerl Dxtix &, BIZEEEDANBEZZITTEL, BXO Hold NAEWIHEF
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NEAICTNTWEERTEZLVELD. & Step DECHRIZEI L TIE, Smith-Hampshire (1985) & ISTD (2001) T

FRBEDEEMNAOND. HIZIE Chart THET D&,

Natural Flecker] ¢ % - Foot position |3

Smith-Hampshire (1985)
1. Turning to R.,
RF forward small step between Lady's feet
2. Still turning on RF, LF to side — Half weight

3. Continue turning on RF to crossed position in front of LF.

4. Turning to R on RF, LF. forward, ending to side.
5. Still turning on LF
swing RF to cross behind LF (pressure step)

6. Continue turning on LF.

ISTD (2001)

RF forward between Lady's Feet

LF to side and slightly forward with 1/2 weight, continue to
turn on RF

Continue to turn on RF and take full weight on RF.

LF held behind RF

LF to side and slightly forward

RF crosses behind LF, 1/2 weight (a type of twist turn)

Untwist on RF then LF to side, small step

feet uncrossing to end slightly apart

Chart OFERITHEFD 1 HH N Z O Figure OBtA L 72> TnB 728, FD 1 AR L OTRIIEFD 4 4HA
MO OFIR & T TR > TWDA, EAMIZFERROEELZ LR L T\ D & A5, RFILARE, LRI, £
JOKE, BixBall DS THD. KT LD 456005068 1.2.3 L#iT 5 LR%EOFR E 72> TN D, 2D
&£ 912 Smith-Hampshire & ISTD ORBUITE T OENRH 5753, BARH72 Dancer OB X |2l 1CFEE 7278
NHDHDIT TR, WiE L b ROMEE FONIFER L WD, AT B IR AR 295
728, Step T D RDNALE LV b B LZFNZND Dancer DFRELOEE IZHEET 5. AFFEOEZ HFE LT
X, FEROFELOBENEETHY, BOME, HOLEE, FERELOB)EIC match 32 X 2 ICHEEITAIEE
W, EWNWHZETHD.

22 EEEREOMHT

2:2-1 fEfTETNL

PUFOENTIZHISN T, Viennese Waltz OFEHED Tempo 728 60 bpm TH 25 = En D, 1/EIORREIE X % 1sec &3
5. Fleckerl DIEBNIASIZIE, Chart D X 9 (25617 Figure 2> 5 OIEREME (k) 23572, Z 2T, £
T, EH AR R o T ARBEOIT 21T 72 9 .

(BRI EE L C—EAEE TIThi D & LT, 4% Beat BT 1/3 [Elfi5, 1/1EilL3Beat (34%) T, 2/MHiT2
[lfis, A/ NEICHLZOmMENANEDD. BRiEN S O/NEIE S 1 /N, RO TRIED D O/ %25 2 /NEi
ET5. BRI ONEE X il ECHLBELONRMEE D T HEEL LS. B (E4,2024b) DL HIT
Couple F.LE Y Da#EfA 2 FHLO, BTELO+ 7 TET. 01FHEORE TiE/e<, Couple Tl & &1
LA FESERO LOD 7B OEENCEFRT 5. Couple Tl b ORFRE (LR 2B ALELZNT

r=p, r=p, &L, ZIELBRNbDLT S, ELOEFRLY,

mp =mypy - M AM, =M, Pt py=p (1)
p P Py |_m m Py P

m,=m, 2 mL+mM=mMM+mM:mM[M+lj:M(pM+pL): —L =AM M (2)
L L L L mtmy Pytp P

FIZEID Dancer D ELMIENE, —#KEIIC

Lady X, =Xg+p, cos6 Y. =Y+ P, sind (3)
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Man Xy =X — Py €0sO Yu = Vo — Py SinO 4)

Fleckerl 1% Couple 2NEEIE T RHR AT D Z L1272 > TWDR, BnEznEi 1 S8z HcEMOES 26
FH0T TR, —SAFLICEHEL TWAHDOTHREID, AMEID H 7201 9 ICBbins 238, Chart IZH RS
HEDC1/ME T EICBLDOANBERLRHDDT, NEID, SEIVIIFETSD. BRI, BLoBELER
SHERDME R TR L 72358 DA TH U (A, 2018), ELL o7 HA B L2V EERTHY,
ZOEEEFLE O 5. 00 HENEND Dancer DHELE TOHBEL 2 /INEEHICEB 5. bbb
Couple E.LME, 1/MEiZ¢1Z, EEH.D O Z28A CRHMANCBEI T2 2 L1272 b, X 1ICHAKZRT.
Reverse Fleckerl ZiZ L AU, Countl (BFZAER) 2D 1-2—3—4—-5—6—1 & 2/NEICAEIZ 2 BliEE T 5.
Natural Fleckerl O%E1%, BFHEEND 126—5—4—3—-2—1 Of 2 [EERE 72 5. Count 1 & XETIEH+
PRI, Zo74Mil, Count4 Z & T X Tl Al B7IMUTHY, EH D Count IXEDEBXM L 705, &
BXH (ANEDYIRER) 28\ TiE, BEMIZIE, SMETD O Dancer IXif& ZRICHEID ~EBAT79 5. EE
RO DY ZHBLnE->TNT, BERE CORBHIBLEE T -ETHDHD, ATVEDY R Tha ICHERE
DHENEDL> TN Z LT s. EFEEAXE (NEY, ShElY OREE) BLOERXH (AUEH 0
2) ORFffIEILH 2FEE Dancer (272 b5, F7z, WNIEIY, FMaEID OFEE (4 Dancer F/L)» 5 [BHRHLE
TOREEDFEIUIE) H Dancer 2302V 1% Parameter TH 5.

ARARHTIC 45U\ C I Fleckerl O EHEERSOEIEALL (xo, yo) WXFEETH R TIEZ OAZFEO (0,

0) &35, (BHEHOEEDOH Y HkiE & £ 2 5.) BERHOTES (2018) DER, TROLAKOELDL
ZfE SRSV INRFRITR \C 22T D &35, [FET L (FUR) 21X E A B L HEOIIAMER 5. Couple HLr G

(X5, Vo) IEBLEOHETEREFL O W —BTIERW. GO O bOlEtx r, L35, J1aEl

S HIX, [EEEFL O & Couple iy G BA—ET B2 HNEE LB E TIEH D, WG THE LICE< I
%, FHORPMGT DR ERZE L TOMENLETHY 3BT OTLEANANEDLL DT, FEEF.LO0 &
Couple H/>» G LDV TNDLONHROEE THD. &f, FFOELNEZ Couple HLZFEHEE THIE, Zh

Zhn, ) @ THHIB/EEFLO0 (X, =0, y.=0) ZEEELTL

Lady #.0» ¢ x, =r, cosb y, =7 siné (5)

Man .0 : Xy =1y, cosf Yy =~y Siné (6)
My Ty + M 1

Couple By : 1y =—MM —LL xg =(r, —p,)cos@ vo =(r, —p.)sind (7)

my, +m;

L 78%. Fleckerl 2 V) K L Cilifge L Cilfi 2102 2 55 7 8.0 M 230 O i < THERDO XA A L4713 01
L CHEEXEZ B &35, AKX, BREIZENEN R -EOMEHTHS. A DAFEMEL & B DMK
AL O 12X 2n DS DH. (Couple DX LRI U TH LN, BOELDE/RD). Fleckerl Tl 2 /M TR UAL

&, WREBICEDOT, HEEEEEECIEAE O ICo\WT4r O THL. A—BIXE : n, 80, r ), BoAK
Mo 8N, r B THD. LUFOMMTT Couple HOLZFFET HI2H2 BFITLFEV bEWET .

H& m,>m  couple LD DMHE p >p, (8)
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Fig. 1 Tlustration of Fleckerl Model in the analysis. Lady is shown in Red and Man is shown in Blue.  The rotation centre O
is set fixed. The centre of gravity of the couple is designated as G. The numbers in the Figure represent the counts in
the dance. Reverse Fleckerl is danced as 1 =2—3—4—5—6—1 in the Figure, whereas Natural Fleckerl is danced as 1
—6—>5—4—3—2—1. The two full turns (4 7 ) are made during the two bars, i.e., from the count 1 to the next count
1. Each advance of the count means (2/3) = turn, since the constant angular velocity is assumed.

ARBOFLE O = -7 Z0 & EO#ER (0)i3n, (-7), BEEFLNZO=+7, ny(+7) ThHs.
Couple ELDHLHSOHHEr, (0)1E, 0 =— Wi Try (0) =15 (—7)=py—ty(-7)

n(—7)=py—15(—7) THD. EFEEEZCIEOT, Couple Hibr O B LI OBEIT S Z & &S 572
B, G50 ZRATEOHINIREEIT 5 & X ITIRONE, L 5. 37205 BRRIZIEWNT

io(+7) =15 (7)) =py—ru (7). n(-7)=pu—15(-7)., n(7)=pu+rs(-z) ©
A X BXEDZE HRIE) %K T Parameter & L Te, X EHT 5.
e, =15(-7)/ py- Py =15 (-7) (10)

Parameter e, DI 0<e, <1 (11)
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er0 DL Edr, (+7) =15 (-7) =0 SERICHENE, 7, e=l DL,
BENEHEERGINE & (0=—7) 1%, BFEOBEERLC 5T 2R, (-7)=0

BT PRBEMETLNLEN L E (0=+7) 1E, BFEWIFMETLND Ry (+7)=2py

eo>1 DAL, B O & bEEEFLOFANCFT 2 Z £1272 0, Fleckerl DEMETII/ARVY, & HiaE 5.
A X[, BXEOIE, ZOBITXEOE, IR CEERRIBEEE) b Parameter Th 5. LIT, HiLfFl4 - T
E DIFNTRE R 2 T

222 EEEERED B L Dancer 33 X T Couple D E /LT

Rotation radius - angle

0.4

€
g
9 —e0=0.8 Man
Q
£ —e0=0.8 Lady
g —e0=0.3 Man
qﬂ,_’ —e0=0.3 Lady
=4 3 2 1 0 1 2 3 4
a 0, Rad/m
(a)
0.5 0.5
= =0.3 IS
€0=0.8 0.4 €4=0. 0.4
0.3
03 04 05 0.5 -0.4 -0.3 03 04,05
m
—Man S
—Lady -0.3 lady
154 —Gravity 164 —Gravity Centre
-0.5 Centre 0.5
(b) (©)

Fig.2 Case 1: [A](duration0), [A—B](duration2 ), [B](duration0), [B—A] (duration 2m)

pM=0'16m’ pL:0.2m, p:0~36m

Trajectories of Fleckerl in case of sinusoidal radius change throughout the rotation.

(a) Distance from the rotation centre. Lady and Man.
(b) In case the amplitude ratio €0=0.8. (c) In case the amplitude ration  €0=0.3.
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Casel: 9, AKX, BRXUEODIENRWEES, L TA->B—oA—B OFRE/LAEGOHM =M - 455
&, T7hbb AKX, BXEOEIZ0 CEHE—EXMARL), EXME2 AR aBITRMETS. AE

0 ORIV TEEEL & B FFOOHREMO (Xr,  Couple H.0 & BF OO MG 1% py, & LT,

rM(9)21+eOSin§, rG(e):e()Singa M:&_eosing (12)

Pwm Pwm Pwm Pwm

BARBY AT %2 X 2 1" T, p, =0.16m p, =02m p=036m &7 5. Parameter & L TiE =03 BL}

e0=0.8 DA E/RT. K 2(a)lE, SAEICKTDH0050B LELOEEE, X 2(b), (c) 1%, *iad 2B LE
DO CTH 5. 7233, Natural Fleckerl & Reverse Fleckerl D751%, K OEBID M DZETHDH. 727120, Fi
FAD Fleckerl 1233 C, Dancer I % Parameter % Z AL EAUTERIRT 5 Z L3 TE 5. 72 & 213 Reverse Fleckerl ™D
1% 9 7% Natural Fleckerl XY & X ¥ Compact IZ#fi5 Z LN TE L5 A1F e /NS SEHRLIZZ LT 5.

Rotation Radius vs. Angle

0.4

—e0=0.8 Man
£
—e0=0.8 Lady
——e0=0.3 Man
——e0=0.3 Lady
4 3 2 1 0 1 2 3 4
e/n
0.5
€0=0.8 £ EO'S
0.4 €0=0.3 0.4
0.3
-0.5 -0.4 -D.3 -Q. [ C 0.2\ 9.3 04 05 .05 -04 -03
\ / m
—Man “—Man
-0.3
—xLady
04 \ —Lady 0.4
' ’ ——Gravity Centre
-0.5 -0.5

Fig. 3 Case 2: [A](duration(4/3) = ), [A—BJ((2/3) 7 ), [BI((4/3) = ).l B—AJ((2/3) 7 )
py=0.16m, p =02m, p=036m

Trajectories of Fleckerl in case of sinusoidal radius change throughout the rotation.
(a) Distance from the rotation centre. Lady and Man.
(b) In case the amplitude ratio €, = 0.8. (c) In case the amplitude ration €, = 0.3.
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Case 2: RIZHFEHLMAFEEEHONOER BTV A, BLY, HHEVBBHIBEDEERFSTND LT H5E
flE LT, A, BREESBRENENAETAR) r, TOBITXE A—B, B=A BNZNTNRAB) LT 5

7
apl, Spcocty MmO _y (13)
3 3 Pwm
7
A—B X, —lﬂS9S+lﬂ' A )=1+eosin£ (14)
3 3 Pu 2
0
BIXFEﬁ-i-lﬂ'SaS-Féﬂ' A )=l+e0 (15)
3 3 Pwm
7
B—A [XH], +§7r£9£+z7r A )=1+eosin£ (16)
3 3 Pu 2

A X[H B XH DO (RiE) 2fhe, =0 D553, ENTHD. RiESKEKe, =1D5A1F

rM(e):1+sinQ M:sing M:&—sing (17)
P 2 pu 2 pu Pu 2
L%,

2 * 3 Fleckerl ~D¥E#E

Fleckerl D#5iENI1E & LTI Reverse Turn, Natural Turn, 33 & O Contra Check 733> %. Reverse Fleckerl 44T
Figure | Reverse Turn, #4#t Figure & L C Reverse Turn 33 & U8 Contra Check, 72, Natural Fleckerl D 51T Figure
& LT Natural Turn 35 2 OF Contra Check, 4%t Figure & L Cl3 Natural Turn & 4T %  (ISTD, 2001, Smith-
Hampshire,1985). L22L, T LOMAGHOED ENER, L<HbNDDT TIXRWL, BHED Natural
Turn, Reverse Turn (XFRIZR SV AT OEFHETOEE L1FIE TRV, —RICE B OG0
1%, JAREELE O Reverse Turn 7> S [FHAHE 292 12 Y Room D H1de~ L FEHE) L T+ D T Reverse Fleckerl
ZHUINE, £ L C, Contra Check—Natural Pivot Z %A C, Natural Fleckerl B/ NEi~& D72 &, W o 72 ABIREE
Z¥ L L THh 5, Natural Turn %/ U D[RR IS X OSBRI A F T 7225 & & 8l#10E 0O 18 % ¢ Natural Turn -~
ELRAFIETHY, RRIZEBNTH ZOFEICEI L TN 5.

7, Fleckerl DFFHILIEHAFE T Couple DBEENIZE A ERNT &, THY, Fleckerl IZADT=DITIZ,
Fleckerl Z B 5 %AT £ THRA V ICBEIT 5 2 &, BEIHE 2D LEEIICBEIZELET5Z 8, BXW, Z
O CHRESEEZTEDOAEEE T RFSZ L, BAEE L5, F72, Natural Turn, Reverse Turn (2350 TC
(X, MR S AEE S & B I 2/ NEEIONNBOER S & 5 23, TEH Fleckerl (246N TIRIRIAFA HEE | ZJFHI &
L TOIMBGEIZ 2N O T, ZOBRIZONTHEA SEDH Z &R 5.

2+3+1 Reverse Turn 7>5 Reverse Fleckerl ~

— 91T Reverse Turn Z ¥ 5 & %% Ballroom PN O ELEZIEE X D @ LOD 129 - THEAT L, Fleckerl (3 Ballroom P
OHFRLTOBEERTHS Z LiZ72>T5D. ) L9 Wi & LTI Natural Turn, Reverse Turn (3 E#iH
BZRTD T v 7850 X D R EH T, BEIOR Fleckerl ZHi 2 & IO 7 ¢ —/L RIZkHIRT 5
HATHY, N7 w7 ZEBT 50 Couple DHEITORMBEIC/RBRNVE ST HERRSHH. ZD7D,
Couple (% Reverse Turn ZH V) 727235, HRICBENT 26O FDBLETH S, ZOHE) XX, Couple H.LJH
DOAEE oz LY HRE ED, Couple FLEEE 2 H YT OFRET D Fleckerl DALE ~M75>> T Curve S
B LD, BT ABEE % 2 n F2E L 94UE, Reverse Fleckerl DFEYEMRIE & 72V, Reverse Turn 7>
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% Reverse Fleckerl ~ Smooth 72 TR ATHEL 725, —J7, WHEHRE 1388 % @ Reverse Turn OIFEE /> HIE0HE L C
WEFHIEICE ST 20BN H 5. BEREGIE, 918 LOD (2K > 72 ERR T2 B A T~ & YEBICHIER 28 LT
X, Fleckerl IZADRERTHEIE & 70D, FAEHIITIT Fleckerl EHFHECT—E & 72 H DT, ZAUTAID > THHE
A EENZRA D L2 Har-o5< . AMEOHIE, WHEHE SR L CEHEOMIEDF IR L72% bk L THY
M52 L HaEETH D, WHERE DR, MAEEORINOMAG I LY Couple BRI O i =28 4 G i

L, Fleckerl #1779 BRIOFIEAIE LY HIE T2 L2725, WiEHEE v, AHEw &35 L, BEOME ¢ 1T

p=(w-m)/v (18)

ThD.  BIRISE72 X H 1T, Reverse Turn (21E, 2 /NEiFEHAOINEGEZ S W, Z Z Tid Ripple & £HLT 5.
Ripple [T 2&RONEGE L W BOICHEET 5. £z, WHERENSROBITBELZ KT S &,
OReverse Turn : FEHNEERE—F, TFHAEE—E, Ripple HY
OBATE 1 BLE < SERNTHER DR, FEMAE N, Ripple B
OBATE 2 BLRE - W= GE, ARG, Ripple 72 L
ORATH 3 BB - W fs 1k, AEEREIERE, Ripple 72 L
©Reverse Fleckerl: NFEREEEIE, 43R —7F, Ripple 72 L
L lhs.

Reverse Turn to Reverse Fleckerl

Trajectory
3
€ —4 bars
2 rotation acc
— 8 bars
rotation acc
-2 -1 0 1 2 3 4 5
m
-1

Fig. 3 Example of Couple Centre trajectory from Reverse Turn to Reverse Fleckerl.
p=036m, Ix1=1.8m, In2=1.575m
4 bars method and 8 bars method to Reverse Fleckerl

Reverse Turn RFOD A 158 OIZEAEIL 7, Fleckerl DEEMEABHEIL 2 7 ThDH. ZOMOMAIEEHIN Pattern & LT, H
M T 157 LR 502V TFIRT. ZoRiRSEZR#oFRET5. T7hbb,

BATHIIARS t=t,=—t, —FREE £, =0 — BT t=t, =—f,, XHELT
PLAEE o, () =7 — oy (0)=157 - aoy()=27 (19)
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USRI vy () = Vs — v (0)=0 - vy (t:)=0 (20)

ETD. 2EL, PLAEEE, HULEE & Ripple Z BRI EREE, SERAEE OB TH S, HE O
B, AEEOBMBEEE LT, MimCTIEEN 0 &2 =AEERHWS. T7hbb

3 /4 T t+t
a)M(l)=57r—Ecos{5( tEEJ} (21)

1 t—tg
Y =5 Vs l+coss 7w P (22)
0 S

Parameter & LC, tg=-4 t. =4, BLD t,=-8 ¢, =8 ZHHLEGAEOELEREZX3ITRT.

F il OFE.OIERE p = 0.36m, Reverse Turn RO ERRRERT 132 En Ll =1.6m, L;2=1.4m &7

2.

2 + 3 -2 Natural Fleckerl 7>% Natural Turn ~

[Natural Fleckerl 7> % Natural Turn -~ & Ballroom O HULMFED HEEIZIN - 72 LOD ~B#EiT 5iEfe ThH 5. |k
R TReverse Turn 2> 5 Reverse Fleckerl ~] (ZWDIX N T v 7B 7 4 —/L F~DIEFETH - 72755, [Natural
Fleckerl 7>& Natural Turn ~] (ZfilZ7 4 —/V KD 8T v 7 ~RDHIBETH D, Viennese Waltz [ZF51F 5 EEID
#E)i X Natural Turn T& > T Reverse Tun THh->Th, LD N7 v 75H &R U KEEHEIY OBEITH 5
L ENTWA. Natural Turn OEHEAFE LI w=—71ThD (E@iﬁ) 75‘5@??%@ LOD (% Ballroom PN CEFRTH]
& @ﬁm (FElalgR) 72D T, HLAHENBEEL Y O LOD ICHWET 272011, A o [THEHED /N SV ME)
b= mZEDT T < L1Z72%. Natural Fleckerl DAEHERIEE L w=—2 7 TH D05, Natural Fleckerl 7>
Natural Turn ~OBATIZIE— HAREZHRD DMERHDH. §7245, [Reverse Turn 7> Reverse Fleckerl ~] 1T
BWTIX, &M %f; THAIEIMTH - 7-DIZ% L, Natural Fleckerl 7> Natural Turn ~] (ZBW T, [El#zE
&‘F (OfaHE) 12— HRE LU THhOFOIET 5 Z &1 5. 7272 L, Ballroom (2317 5 Comer X4 55

& (EENZ v 7280 MERHSS) IMEENRLETHSD.

rNatural Fleckerl 7>% Natural Turn ~~] X [Reverse Turn 7>% Reverse Fleckerl ~] DB BEED ANE X

TR,

AEELY —Ho, L T257018, o0& (—27) 20, > (—) &b (—2n) ->o,) ORI
Fleckerl N TITHON 5 (ZOMOBENZR L), BOEREIZAAR, HAUIRRC 2Bz W 5.
— B WHEEEEIT 0, RHSEEIIEEHOXH T, (—27) 22D @y~

o, (1) = —27z+%(a)0 +zﬂ){1—cos {ﬂ(; _—t;s jH 23)

%5 2 Bt - Natural Turn BR%G U CHAMEIXREOE LOD ~ @, "6 @ =—7m ~

oy (1) = o, +%(wE —wo){l—cos {7{ ti_—t:s jH (24)

Reverse Turn 75 Fleckerl D& 13BAAR S OB OMEX (PIHENE) A LOD AX ThHo7-0T, WiEEy & [H
HRAIRE @ Z A TR TIUIERKILE E 7273, Natural Fleckerl 7> 5 J&[E] D Natural Turn ~DIHA1E,
Fe#4% 0D Natural Turn ~OBHGERG A TR DB & 23 LOD A1 X (2725 KO § 2R ERH 5.
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Bl LT ty=0, wy=-7m/2, @,=-m, Comer72L, Parameter & LT, BATHFH ¢, =4, t, =8 DL
BORKEZM 41T B OEOHEE p=0.36 m, Natural Tum FFOWHERBERT 132 h2h
L,1=18m, L, 2=1575m &7 5.

3 X
c Trajectory:
Natural Fleckerl to Natural Turn
-1 1 2 3 4 5 6 ‘ 7 8 m

-1 d

2 >

-3 —> 4 bars acc to LOD

A —> 8 bars acc to LOD

-5

Fig. 4 Example of Couple Centre trajectory from Natural Fleckerl to Natural Fleckerl to Natural Turn
p=036m, Lny1=1.8m, LN2=1.575m
4 bars method and 8 bars method to LOD (Natural Turn)

2 - 4 Energy f#tT

2+4+1 Fleckerl NV Energy &

Fleckerl (2331 % /1771 Energy 1%, FIC[EI#AIZ X % Kinetic Energy T ¥, Couple E/LOBENZ L5 313N E
<, %7z, RiseandFall 2372 < F.LE U2 L D Potential D LB 70 E SND 0, LIF, BEREELD.

Couple [Z331F 2 BLBDOININHEN HFRETE 523, EHMEENZ L2 b0 & DZFA . ShEESE, WNE
#£0D Transition D H AIZIBUNT Energy 135/ T DH. £ LT, Z4UZL, Couple H & [FHEHF.LA—E L TS
KR Ch D, JIFRNCITIZ OREE (WAERRVIREE) 26T 2 O0 R b RE LTIZREETH L0, B H N
Contact L7TIREEDE £ 1 /0Hi 3BT, EHEDREANEADLDT, RVEHTHLOT, FEEIZIT EED X
NI FE e 3D . 1EE) Energy 13 Transition DS CTl/NTH D DT, T QR CTHNIMGEOEE) Energy i
[& D Potential energy & L CHINE® 25 Z & LA EE X 5. Fleckerl IZ3\Tld, Riseand Fall (38, L X T
WA, SRS Dancer 23f D BRI Transition 37724>% Count 3 7> % Count 1 (220, DT NICHARELIVFEE B
HIEENAELDZ EHMATE S, ARV TIE, Count3 225 Count 11Z53F, 7 HMT Rise and Fall ZFF
FTLRETE. ZOHEEICETFEIT e 2D, Fleckerl (Z351) 5 Kinetic Energy K 1% ep 25T THRT &

1
K= EWL,OMC()2 (,OMeO2 +pL) L7720, e=0 OHEMEE)D & & O Kinetic Energy Ko 7> H D7 THRT &
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K-K,= %m,oMza)zeO2 (29)

Z D43 % Potential Energy (ZXf T 5 &

(eoloMa))2

26
29 (26)

%m(eo,aMa))2 =mgh, h=

L7p%. L3 Total Energy —EOEE) & T2 B40 L FEHTHS. 0=27x, g=9.80665m/s’

Py =0.16 Z AL, eolzxtL

er=1 (R :h=0.0515m, ep=0.5: h=0.013m, e=02:A=0.002 m
E7rb. e MEKRFET70bh, EMNLOSNUPRRFFHICSD ETENS 503, BF /NS WERREDL. W
FTHUCE L, K e /NS THORETENL DR LWV FE WL D.

2+4-1 [Reverse Turn 2>% Reverse Fleckerl ~] (23313 5 Energy 542

Reverse Turn |23V T, #EZ(KIC L 5 Kinetic Energy DZAEN IR L ORIV TCH H Y, F72 Rise and
Fall |Z X % Potential Energy DZEE b & 5. ZALH 2 /NEEHIOZEEN I HEWICHTET 2 L 9D DR K WHIET
b2 (EA,2024b). F7=z, Fleckerl IZHWTH LB D & 51O FhOLEN 2 /MGEAMICHAET 2. 22T,
Reverse Turn 7> Reverse Fleckerl ~DiEFEIZI51 5, FHEHD 2 /NFifEOHI7: Energy DK DEAY % iR
Wri, 2{Eoiaft L L Co Energy Balance % 5§ L /=Y 720 0 F A& Mad 5.

Reverse Turn 33 &2 T" Natural Turn 7% LOD (Z{ > Tl ORERZ T TV 5 & &1L, AIEFED Fleckerl D & &
DRIH-53720DT, Rotational Kinetic Energy & L Tl Fleckerl D & Z D) 1/4 ThH 5. L72H > 7T, Total Kinetic
Energy DMt % V7 < BiDDONEWET H72 51X, Reverse Turn 35 1T Natural Turn @ & & O Translational
Kinetic Energy I3 Fleckerl D & & D 3/4 FREE & 52 DA iE T 5 (Potential Energy 13/ SV D THEEIZ AL
VY. BRI, 1NEOBBIEEEL, /NSO T (=), WEEEv=[/T, ¥, fHOTOFLER
ZE U &% LW Energy Kt, 36 X OVRHSEE)— 1R /LF —KR 1T

K —lmvz—lm i 2 K —la)zm 2—lm £co 2 27
) 2 ’ RTGVILELMY
Reverse Tum {28\ TlX, w=x/T, ReverseFleckerl IZB W TZw=27x/T THAHDOT

2 2
K, (Rev.Turn)= %m(%j ., Ky (Rev.Fleckerl) = %m(%j

K (Rev.Fleckerl) = 4K, (Rev.Turn) (28)
%t L b, Reverse Turn D & = D Total Kinetic Energy 73 Fleckerl D RFD Kinetic Energy (ZZ8HA 32 & 374U

Reverse Turn (28T, K =3K;

A

2 = (29)
p 2
L 72 %, 1 /hHIH D Reverse Turn OBENIRREDS 5 MO B LIEREDK) 2.7 &HAUIE, Reverse Turn @ Kinetic Energy
% Fleckerl ® Kinetic Energy |ZA#ATE 5 Z L1272 %. Natural Fleckerl 2> 5 Natural Turn ~D35F41%, BEHEL T
— B[ (OfixHE) 2 7 X0 FIF20ERH DD T, FHilch )% > TO Energy fIMMBALETHS.
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7. #& B

Viennese Waltz D 33T % Fleckerl @ J)FRIfiEHNT 21772 > 72. Viennese Waltz (Z331F 5 /151y = % /L ¥ —
Natural Turn 35 K O Reverse Turn O35 12 IR EE) = ¢ /L — & [ASEE) = % LXF—0D /T U A Th o723,
Fleckerl DA I EHET R /X =03 KY-Th 5. Fleckerl IZEIZRLHER) & BN HTH D0, EEIZIE 1/
BZ LB LN ANEDLLEE THDH L E2R L. L LT, DTN TIEHHD, Fleckerl IZFBWTH L TH)
ZFFTZ &Y Energy FIIZ BB CTH 5 = & 242" L7=. Fleckerl 235V )Tl Dancer 233K A[fE72 Parameter 73 &
0, FIUTHS X, EEMUSE AT L7=. ZMEESE) O Reverse Turn 7> 5 H0x T Reverse Fleckerl ~D B iEH),
%7, "0 T Natural Fleckerl 75 #1E @ Natural Turn ~OEHHEEN OV CTRET, A2 /R L7, W& ITE~
DAMBOR D 5 1004 DFETIT /2 <, INBUE D Pattern & AEYIZIH/R D Z & %7~ L7z, Energy fiffT72 5, Reverse
Turn, Natural Turn 7> Fleckerl ~~ Smooth (2454t 5 7= D@t 2p 5:th 27~ L=,

X [N
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