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Figure &.1 Typical stroke patterns for the front crawl stroke from front, side, and undemeath views.
These panterns were dravwn from data provided by Tom Jager, world-record holder for the 50 m freestyle,

Figure 4.13 A stroke pattern
for the front crawl drawn relative
to the swimmer's moving body.




EAc0BepO
Taxotnta MpowBnong

EvaAAayeC oTnv Tax0TNTa mPowdnong Tou KEVTPOU
BAapouC TOL KOAUUPBNTH KOTA TN O1OPKEIN EVOC KUKAOU
XEPIWV

(0) Mpowbnon e pia KopLEwonN
To XEPL KIVEITAL AlYOTEPO TIPOC Ta €W OTNV €W Kivnon
KOl AlYyOTEPO TIPOC TO YETO OTN JECA Kivnon

(B) MpowBnaon pe dV0 KOPLUPWOEIC
TO XEPL KIVEITOI TIEPIOCOTEPO TIPOC TO £EW OTNV EEW
Kivnon Kol TEPICOOTEPO TIPOC TA JECO OTN PECO Kivnon




EAc0BepO
[MpowBnon pe dLO KOPUPWOEIC

Downsweep Insweep Upsweep Downsweep Insweep Upsweep
right right right lesft left left

g 20
E
=
g Next
£ 40 stroke
cycle
0.0

0 20 40 60 80

I
1.00 1.20
B Center of mass

Time (sec)

Figure 4.2 A forward velocity tracing for the front crawl stroke. The subject is Francisco Sanchez,
world short course and NCAA champion in the 50 and 100 m freestyles.
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Figure 4.4 A one-peak forward velocity pattern for the front crawl stroke,




EAc0BepO

> OYKPIan JEBOOWV Uiac Kal dV0 KOPLOWOTEWV

AV0 KOPLPWOEIC (ouviaTatal oTnV EKPadnaon)
MEeYOAUTEPO PNKOC XEPIAC
MIKPOTEPN TAXUTNTA XEPIAC

e [MAEOVEKTNO
H emitayuvon Kot TIC AaoeIC JEoa Kivnong Kol Tavw
Kivnonc eivat peyaAutepn

e MelovEKTNUO
AVAUETH OTIC OV0 PACEIC UTIAPXEL ETIBpaduvan




EAc0BepO

> OYKPIan JEBOOWV Uiac Kal dV0 KOPLOWOTEWV

Mia KopOEWOT
MIKPOTEPO PNKOC XEPIAC
MEeYOAUTEPN TAXUTNTA XEPIAC

e [MAEOVEKTNO
Aev LTIAPXEL EMIBPAdLVON avapETa oTIC dV0 PATEIC.

e MelovEKTNUO

To YAKOC TNC TIPOC TO HECT KOl TNC PO Ta €W Kivnaong
gival YIKPOTEPO, PE ATIWAELD TIPOWBNONC KATA TN JIAPKELD
N¢ Kivnonc.
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5.1 Kivnan Xeplwv o€ oXeon pe otabepod onueio
5.3 Kivnon Xxepiwv o€ oXeon YE TO CWUO

1-2  Entry and stretch
-3 Qutsweaep

3 Catch

3-4 Insweep

4=5 Upsweep

56 Release and exit

®
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1-2. Eicodog Kal TEvtwua
2-3. 'E€w Kivnon
3. Maowo
3-4. Méaa Kivnon (tpdpnyua)
4-5. Mavw Kivnon (wénaon)
5-6. ATIEAELBEPWON Kal EMAVAPOPa

Front view

Underneath view

Figure 5.1 Front, side, and underneath views of Mary T Meagher's stroke pallermns for the butterfly,

Figure 5.3 An undernealh view of a stroke patlern
for the butterfly drawn relative to the swimmer's
mowing body.




[leTaAoLdq

Kivnon Xepiwv - KAEIOTH

Figure 8.2 An underneath stroke pattern of butterfly where the
hands are brought together under the body.
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Kivnon xepiwv

(0) Kivnon YE pio Kopuewaon
Otav To XEPIO TIEPVAVE AVOIKTA UTPOCTA amd To 0TNB0(
ueaa Kivnon (tpafnyua) kot €€w Kivnon (wbnan) ouveEXOUEVN

(B) Kivnon pe 600 KOPUPWOEIC

Ot1av TO XEPIO TIEPVAVE KAEIOTA UTIPOCTA OO TO OTHOO0C Kal
UTIAPXEL YETAPBOON amo TN HEST Kivnon (TPANyua) otnv €€w
Kivnon (wénaon)

H kivnon pe dV0 KOPUPWOEIC TIO OTOTEAECUATIKA OTNV
npowlnaon, EMELdN mopd TNV MIBPAdLVON TOU LTIAPXEL KATA TN
UETABaaoN, N TPowbnaon T000 01N YECO Kivnon 000 Kol 0TV €Ew
Kivnaon ival o 1oxupn
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Figure 5.4 Hand and body velocity graphs for Mary T. Meagher during one butterfly stroke cycla.
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Figure B.7 A velocity graph showing a one-peak acceleration pattern.
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Figure 8.1 Side, front, and underneath views of tha stroke pattarns lor a two-peak backstroke.
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Figure 6.2 Side, front, and undemeath stroke pattems for a three-peak backstroke.




YTITIO

A10(OPEC AVAUETT OTIC OVO TEXVIKEC

2-3. TIPWTN mavw Kivnon (tpapnyua)
N Kivnon oTtnv TEXVIKN PE TPEIC KOPUPWOEIC EIValL TIIO PIKPN) (KOVTH)

3-4: devTEPN KOTW Kivnon (mieon)
N Kivnon OTnV TEXVIKN YE TPEIC KOPUPWOEIC EIValL TIIO PEYAAN (MOKPIA)
- TO XEPI PTAVEL TIIO BOBIA KAt TIO PAKPIA OO TOV JNPO

4-5: de0TEPN TTAVW Kivnon
N Kivnarn ivat vepynTIKr) TPOC TA MOVW, TICW KOl HETO
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Figure 8.3 Forward velocity and hand velocity graphs for Theresa Andrews, 8 member of the 1984
LS. Olymplc swimming team. She uses a two-peak propulsive style,

Adapted from Luedtke 1986,
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Figure 6.4 A forward velocity graph for backstroker Martin Lopez-Zubero, former world record
holder in the 200 m backstroke.

Adapted from Coppaerl 1993,
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Figura 8.5 I|deal forward velocity and hand velocity patterns for the backstroke,
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Figure 6.8 A onc peak velocity pattern for Tori Trees, member of the 1984 U5, Olympic swimming

team.

Adapted from Lusdike 1088,
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[MpowBnon e (a) dVo # (B) TPEIC KOPUPWOEIC

(0) pEYOAUTEPN TTPOWBNON aTNV TOVW Kivnon (Tpapnyua) eneidn ivat
TIO JOKPLK

(B) peyaAutepn mpowdnon otnv deLTEPN KATW Kivnon (mieon) neidn
gival 1o pokpia

(B) emimAgov POWBNON amo dEUTEPN TTOVW Kivnan

(B) peiwan anwAglo¢ Tax0TNTaC Kata v £€000




[Mpoabio

Eninedo (a) # Kupotiato npoabio (B)

Flat stybe Wave stvie

Figura T.1 A comparison of the fiat and wave sivies of hroaststroke.
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(0) WHPOI KATW ATIO TNV ETIPAVEIN - YOPOi KOVTA OTNV ETQPAVELD -
owpa opt{ovTIo

(B) wpot mavw amo TNV EMEAVELD - YOOI TI0 Babid - cwua TIOo
opb1o
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Figure 7.2 A comparison of resistive drag produced by leg recoveries in the flat and wave styles of
breaststroke.
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Kivnon Xeplwv o€ oxEan PE 0TaBePO onNUEIo

1-2 Outsweep
2 Catch
2-3 Insweep

Retease and recovary

Front view

Side view

1-2.'EEw Kivnan
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Undermealh view

Figure 7.3 Front, side, and undermeath stroke patlerns for the breaststroke.




[MpocBio
Kivnon xepiwv

Katw oyn

H 1poc 1o €€w Kivnon EEKIVAEL TIPIV TA XEPIO TEVTWOOUV EVIEAWC.

Ta xepta Eekovpalovtal KaBwE KIVoUVTal TIPOC TO UTPOCTA Kal €€ yid TO
TIACIUO, AAAG N Kivnon 0€ CTAPATOEL I VO UTIEPVIKNBEL N adpAvela.

MTpoaTa oWn

Kotd tnv €€w Kivnaon LTTAPXEL pia JIKPN TIPOC TO TAVW Kivnaon Yo va Yivel
TO TUACIUO OXETIKA KOVTA 0TNV ETIPAVELN, KAOBWC OO TOV KUUOTIOUO TWV
WHWV TA XEPLO TIEQTOUV EAAPPWC TIPIV TNV €€W Kivnon

MTpoaTd Kot TAGyla oyn

2 TO TIPWTO Y100 TNC PEOO Kivnong Ta XEPLO KATELBUVOVTOL TIPOC TA KATW,
yio va (o) €pBouv Ta XEPIO KATW ATIO TOUC WHOULE KOt VO dIEVKOAUVOEL N
gmova@opd, Kat (B) va avaonKwBouv To KEPAAL Kal Ol WUOL WOTE VO YIVEL N
EMOVAPOPA TWV TIOOIWV HE TN MIKPOTEPN dLVATH OVTIOTOON.
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Flgure 7.4 Propulsion during two types of breaststroke armstrokes. The graph on the left shows
the pattern of sweeping the hands out during the outsweep and back during the insweep. The graph
an the right depicts another common pattern of sweeping the hands out and back during the
outsweep and in and forward durng the insweesp.
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Kivnon xeptwv - MapaAiayeg 1 - 2

(1)  a.kivnon mpo¢ Ta £€W Kal Umpoata
B. Kivnon mpo¢ Ta PECO KOl THOW

(2) . Kivnon mPo¢ Ta £€W Kal TIOW
B. Kivnon mpog¢ Ta PECO Kal UmpooTtd

Kat aTic d00 TOPOAAAYEC LTIAPXEL Hia KopLPWaoT). QoToo0 oTnV 1
N KOPLPWON EEKIVOEL TIPOC TO TEAOC TNC €W Kivnong Kal
OUVEXIZETAL HEXPI TO TEAOC TNE MECT KivNoNc, EVw 0TN 21
KOPLPWON EEKIVOEL Aiyo VWPITEPA, AAAG KOt TEPUATICEL VPITEPQ,
TPV OAOKANPWOEL N pEoa Kivnan.

Kat o1 U0 TAPAAAQYEC UTIOPEL VO EIVOIL OTTOTEAEOUATIKEC, WOTOOO
N 1 €xel KOAUTEPN OUVAMIKN, ETELDN N KOPLPWOT CLMPBAIVEL Aiyo
apYoTEPQ (O€ OXEQN PE TN 2) KAl CUPTIEPTEL PE TNV EMOVAPOPA
TV TOdIWV (TToV Eival N @ACN PE TN MEYOAUTEPN OVTIOTAON) Kal
OUVETIWC N PEioN TNE TaxVLTNTOC Eival PIKPOTEPN.
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Kivnon modiwv.

Recovery
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Figure 7.8 Typical side, front, and underneath view patterns of motion for the breaststroke kick
These patterns were drawn relative to the water,




[MpocBio

[MpowBNON XEPIWV — TTOJIWV — CWUOTOC

=200 4+

Vielocity (misec)

1.60

1.20
0.80 -
0.40
o 0.20 0.40 0.60 0,80 1.00 1.20 1.40
Time (sec)

Flgure 7.7 Typical forward, hand, and foot velocity patterns for breaststroker Glenn 0. Mills.




[MpocBio
2 UYXPOVIOPOC XEPIWV - TIOOIWV

(0) ouvexnc

N Kivnon Twv XEPIWV EEKIVAEL HOAIC TA TTOJI0 KAEIOOLV - UTIOPXEL
UIKPO YAIOTPNUO 0T TEAEVTAIO PAOT TNC KIvNOoNg TwV TTOJIWV
OTAV QUTO KAEIVOLV

(B) we yAioTnua
UETA TO KAEIOIYO TwV TTOAIWV Kal TIPIV TNV EvVapén Tn¢ Kivnong tTwv
XEPIWV LTIAPXEL YAIOTAMO

(V) HE emKOALYN
N Kivnon Twv XEPIWV EEKIVAEL TIPIV OAOKANPWOEL TO KAEITIUO TWV

TTOOIWV - EV UTIAPXEL KABOAOL YAIOTpNO




[MpocBio
2 UYXPOVIOHUOC XEPIWV - TIOOIWV

O OUVEXNC GLYXPOVIOUOC I 0 CUYXPOVIOUOC UE YAIOTPNUO €IV OUTOC
IOV KUPIWC O1OAOKETAL, WOTOOO0 0 CUYXPOVIOUOC PE ETUKAALYN Eival
TIBOVOTATA O TIIO ATIOTEAECUATIKOC.

H mpowbnTiKr) @aon Twv Tod1wV OLCIOCTIKA OTAPATAEL TIPIV TO TTOdIO
KAEIOOLV.

2 TO GLYXPOVIOUO PE YAIoTPNUa N emiBpaduvon cupPaivel amo tn
OTIYMN TIOU N TIPOWBNTIKI) G0N TwV TIOJIWV OTAMATAEL PEXPL TTOU
TEAEIWVEL TO YAIOTPNUO.

2 TO GUVEXI OLUYXPOVIOUO N EMIBPaduvan cupPaivel amo TN OTIyun Tou
N TPOWBNTIKA PACN TwV TOdIWV OTOUATOEL (TIPIV KAEICOULV) PEXPL TN
OTIYMH TIOU TO TOdIA KAEIVOUV (LTIAPXEL KOl O€ QUTH TNV TEPITITWOT
VYALOTPNUO, OAAG IKPOTEPNC JIAPKELDC).

2 TO OUYXPOVIOUO ME EMIKOALYN N @aoN TN EMIBpaduvaonc EXEl
UIKPOTEPN OIOPKELN
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2 UYXPOVIOPOC XEPIWV - TTOOIWV
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Figure 7.17 A forward velocity chart for a swimmer who is using glide timing.
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Figure 7.18 An example of overlap timing.




[MpocBio
2 UYXPOVIOPOC XEPIWV - TIOOIWV

2 TO GUYXPOVIOUO PE ETIKAALYN N KIVNON TV XEPIWV OE Ba TIPETEL
VOl EEKIVAEL TIPIV OAOKANPWOEL N TPowBNTIKA PACN TwV TTOdIWV
(WEXPL TIEPITIOV TN OTIYMI) TTOU TO TIOSIA TTIEPVAVE PETT OO TO LPOC
TWV WPWVY), YIOTI ETAL XAVETAL TOXLTNTA.

O ouyXPOVIOPOC PE ETIIKOALYPN EiVaL TIIO OTTOTEAECUOTIKOC VIO
KOALUBNTEC YE OXETIKA AdUVOUO KAWTONUO.

O ouYXPOVIOPOC PE ETIIKAALYPN EXEL LYNAOTEPO EVEPYEIOKO
KOOTOC, TO OTI0I0 WOTOOO0 UTOPEL VO GLUBIBOCTEL AV TO APXIKO
OTAdI0 TNC €W KIVNONC TWV XEPIWV YIVETAL UE XOAAPOTNTA.




