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LGi Tua Caa Pat Cash & Lai Mé Pau

Introduction by Wimbledon Champion Pat Cash & Author's Preface

Pat Cash: Quyét Pinh Sang Suét Nhat Trong Su Nghiép Pinh Cao

Toi bat dau lam viéc véi Brad Langevad cach day hon 20 nam. Thanh that ma noi, dé la quyét dinh ding dan
nhat ma téi ting dua ra trong cudc ddi quan vat cia minh. Nhd Brad, t6i da thau hi€u nhitng nguyén ly véan
dong ma trudc day tdi chua tiing nghe thay & bat ky huan luyén vién nao. Ong da gilp toi sifa chita triét dé hai
diém yéu ¢ hitu I6n nhat trong 16i chai ctia minh: Ca thuan tay va cl giao béng.

Toi chi udc rang minh da dugc ti€p can nhiing kién thitc khoa hoc nay s6m haon trong su nghiép thi dadu chuyén
nghiép tai ATP Tour. Nhiing hiéu biét co sinh hoc ctia Brad khong chi gitip t6i hdi phuc than ky sau nhitng chan
thuang tudng chiing phai giai nghé, ma con gia tdng dang ké sitc manh va tinh én dinh phi thudng cho tirng
dudng bong. Piéu dé da gitp téi duy tri phong dé dinh cao dé tiép tuc tranh tai song phang tai Champions Tour
trudc nhitng déi thi ngay cang tré hon. Trong cong tac huan luyén cua chinh minh hién nay, téi luén ap dung
triét d€ cac nguyén ly ctia Brad. Hay lang nghe va hoc hdi, bdi day chinh la tuang lai ciia bé mén quan vot.

Cao Sinh Hoc Pich Thuc: Khoa Hoc Van Pong Tu Nhién

Ca sinh hoc (Biomechanics) khong phai la mét nganh khoa hoc bién con nguai thanh nhitng nguai may cling
nhac. Ca sinh hoc 1a phuong phap nghién cltu mang tinh quy luat tu nhién, khao sat cac chuyén déng co thé
trong khéng gian dé tinh chinh ching huéng tdi hiéu suat van déng cao nhat va triét tiéu nguy co chan thuang.

M6t nghich ly dau x6t trong thé gidi quan vgt hién nay la: Khong dugc huédn luyén déi khi con tét hon rat nhiéu
so Vi viéc bi huan luyén bdi mét huan luyén vién téi. Nhitng chuyén déng xuat chliing nhat cta cac nha vé dich
thé gidi thudng la nhitng chuyén déng dugc phat trién hét stic tu nhién theo ban nang ca thé, trudc khi bi bop
méo bdi nhitng gido diéu sai léch clia nhitng ngudi thay thi€u hiéu biét khoa hoc.
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Chuong 1: Cac Nguyén Ly Co Sinh Hoc Nén Tang

Chapter 1: Fundamental Biomechanical Principles & Bias of Movement

Thién Kién Chuyén Pdng (Bias of Movement) Va Rao Can Théi Quen

M&i van déng vién khi budc vao tap luyén déu mang trong minh mét "Thién kién chuyén déng" (Bias of
Movement). Day la xu huéng vé thic 1ap lai nhitng chuyén déng quen thudc cta hé than kinh cg, ngay ca khi
chuyén déng dé hoan toan phan tac dung vé mat co hoc.

Khoa hoc chan chinh doi hoi su hoai nghi lanh manh va tinh minh bach tuyét déi. Trong gigi huan luyén, chi cén
mét nhan vat cé danh tiéng phong trao truyén day mét 16i ki thut sai Iéch, hang ngan ngudi sé mu quang lam
theo. Hau qua truc ti€p la su bé tac vé phong dé va nhiing chan thuong méan tinh xuat hién & khép vai, khuyu
tay va cét séng that lung.

THE BIOMECHANICS OF TENNIS

Figure 3: Bias of Movement

Sadly. science has been discredited by pseudoscience when captured by politics
and support funding. Scepticism and honest transparent study are still the
hallmarks of good science. In the world of tennis coaching it takes only one
person with *pseudo-celebrity” status to teach an error. and all others will follow.

Consequently, failure and injury set in

Over 20 years ago a coach loved my work so much that, with my direction

and permission, she started a company in Europe promoting my theories. She
then had to face her own students and tell them that she had been teaching

them incorrectly for 10 years. She could not do it, so she tanght the old clients
with the old method and the new clients with my new methods. I closed the
company

My good friend and Wimbledon Champion, Pat Cash, uses much of my study to
keep himself competitive on the Champions Tour. Anders Jarryd, the champion
Swedish player. was a *bogey man’ for Pat during their years on the ATP Tour
proper. Anders lost to Pat in a devastating fashion in the final of a London
Champions event. In the dressing room, Anders said to me that Pat was a much
better player now than when he was on tour; and Pat at his peak was regarded as

one of if not the best in the world on the ATP Tour.

Some readers may regard this study as unorthodox: however, Pat knows that

it gets results. Using my models as a guide, Pat transformed his game and

So d6 1: Thién Kién Chuyén Dong (Bias of Movement) — Phan tich sy’ xung dét gilta phan xa tu nhién cla cd thé va cac théi quen

van déng sai léch do huan luyén ca hoc ciing nhac.

Chuoi Pong Luc Hoc Lién Hoan (Kinetic Chain)

Luc danh bong trong quan vgt khéng bao gid dugc sinh ra don ddc tir co bap canh tay. Stc manh bung né Ia
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két qua cua mét Chudi Bdng Luc Hoc (Kinetic Chain) lién tuc, bat dau ti luc phan héi cia mat dat qua ban chén,
truyén lén khdp gbi, xoay quanh truc héng, van xoan than trén va vai, réi phong thich qua canh tay don va cé tay

vao mat vot.
Néu mot mat xich trong chudi lién hoan nay bi nghén (vi du chan khéng ching hodc héng bi khoa cling), van

déng vién sé budc phai dung luc ¢ bap cuc bé cua canh tay dé€ bu dap, dan dén viéc mat kiém soat quy dao

bdng va gay qua tai nghiém trong cho khdp vai va khuyu tay.
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Chuong 2: Co Sinh Hoc Ci Thuan Tay - M6 Hinh Nén Tang

Chapter 2: Forehand Biomechanics — Pat Cash and Andre Agassi Studies

So Sanh Co Hoc Ci Thuan Tay Caa Pat Cash Va Andre Agassi

Qua hang ngan gig phan tich hinh anh chuyén dong siéu cham (high-speed camera), mé hinh thuén tay cda
Andre Agassi va Pat Cash cung cap nhitng bai hoc v6 gia vé su truyén luc toi uu:

G giai doan chuén bi, Agassi duy tri mot cau trdc canh tay don vé cing én dinh véi ¢6 tay nglra tu nhién (wrist
extension), tao diéu kién cho dau vgt roi xuéng day quy dao mot cach hoan toan ty do dudi tac dong cua trong
luc.

Pha ti€p xtc bong cla ca hai huyén thoai déu dién ra khi mat phang nguc d& ma hudng vé phia muc tiéu, nhung
dau va mat van gilr c6 dinh tuyét déi tai diém cham bdng. Viéc khéng véi vang quay dau nhin theo béng la yéu
t& sinh ti gilp bao toan su thang bang cda truc cét séng.

THE BIOMECHANICS OF TENNIS

1.7 ZONE ®

This can be easily explained by a handshake, which naturally occurs at an arm
angle of approximately 135 °. This angle occurs through all actions at all body
segments in all sports; a potential number for the meaning of life. These angles
also occur through the entire animal kingdom. If the arm is outstretched, you
can feel the strain in the shoulder deltoid. If the arm is too *bent’ then the lower
arm is strained. You would also be standing neither too far to the left, nor too far
to the right, of your *handshakee’

SG d6 2: Co Sinh Hoc Thudn Tay Nén Tang — M6 hinh phan tich chuyén déng goc xoay cua khép vai, vi tri canh tay don va diém
tiép xuc béng phia trudc than nguai.
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Chuong 3: H6 So Co Sinh Hoc Ci Thuan Tay Caa Cac Nha Vo6 Pich

Chapter 3: Forehand Case Studies of Champions — Federer, Nadal, and Djokovic

Roger Federer: Canh Tay Don Thang Va Truc Dau C6 Bat Bién

Ca thuén tay cta Roger Federer dugc xem la mét trong nhiing kiét tac co sinh hoc vi dai nhat trong lich sir thé
thao. Khac vdi dai da sé tay vot hién dai st dung canh tay gap khuyu (Double-bend), Federer thi dau véi cau tric
canh tay don gan nhu thang tuyét déi (Straight-arm forehand) tai thai diém tiép xtc béng.

Cénh tay thang tao ra ban kinh don bay dai nhat c6 thé, t6i da héa van t6c goc & dau vat. Tuy nhién, diéu ky
diéu nhat trong co hoc cta Federer nam & truc dau cé: Trong khi toan bo co thé xoay véi téc dé kinh hoang, dau
clia anh van git nguyén mét goc c¢d dinh, anh mat dan chat vao diém béng cham mat day trong sudt vai phan
nghin gidy sau khi bong da rai di. Sy 6n dinh thi giac tuyét d6i nay ngan nglra hoan toan hién tugng léch truc
quan tinh cla than trén.

THE BIOMECHANICS OF TENNIS

2.3 KIM CLIJSTERS ()]

Kim Clijsters has a very good forehand. However, the left arm movement
restricts the rotation of the left side of the body, and the head gets stuck in the
sequence. From the coaching point of view, working on the left arm would work

wonders

2.4 NIKOLAY DAVYDENKO L

Position: Nikolay Davydenko’s position on the forehand is very good. You

could expect his direction to be accurate.

Balance: His balance goes down, which is good for a slice backhand, but it
will cause many of these flat/topspin forehands to hit the net or mishit long

when he overcompensates.

Homeostasis: His left foot is exposed forward

Axis: The sagittal axis is thrown out when his longitudinal rotation goes down

forward instead of back.

So d6 3: CG Thuan Tay Roger Federer — Cau trlic cdnh tay don thang hoan hao, vi tri dau cé khéa cé dinh tai diém tiép xic va su
giai phdong nang lugng mugt ma qua vai.
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Rafael Nadal: Pong Tac Quat Vgt Ngudc (Buggy Whip) Va B6 Xoay Hay Diét

Cu thuan tay cla Rafael Nadal dai dién cho mét trudng phai co sinh hoc doi nghich nhung dat hiéu suat khing
khiép. Khi bi don ép ra géc san hoac can tao ra goc danh siéu hep, Nadal khong vung vgt qua vai déi dién theo
I6i truyén théng ma giat ngudc vgt 1én trén dau (Reverse follow-through hay Buggy Whip).

Pong tac nay day t6c dé goc theo phucng thang ding 1én t&i mic cuc han, tao ra vong quay clia qua béng vugt
ma&c 3.500 dén 4.000 vong/phat (RPM). Tuy nhién, ¢ sinh hoc clia Brad Langevad canh bao rang: Ky thuat quat
vgt ngugc doi hoi siic manh phi thudng clia co lung x6 va c¢d nhj dau canh tay. Ngugi choi phong trao néu sao
chép déng tac ndy mét cach may moc ma khdéng cd nén tang thé luc tuong xing sé rat dé gap phai chan
thuang rach gan chop xoay khdép vai.

THE BIOMECHANICS OF TENNIS

2.11 ANNA IVANOVIC (]

Position: Her position is very good, except that her left foot position is

compromised, at contact and after, by the intrusion of the left knee.

Balance: Anna’s balance does not need to be as far *back’ as Pat Cash’s, since

her ball position is higher. Her balance is very good

Homeostasis: Both wrists need a *parking ticket'. You could say that her hands
are unrelated to the shape of her body and that they ‘run away’. Hence, they
are unprotected from the space that is “allocated’ for her action. The body has
amazing powers to protect its ‘system’. We can see how one hand moves in

the opposite direction to give the balance that the body requires to sustain the
total structure. Sadly, two ‘wrongs’ do make a ‘right’. You may say that this is
an ‘individual’ way to achieve *perfection’, but if you apply the hard decision,
individuality is better applied with more *pure’ technique, and delivered by

unique tactics and shot selection

Axis: All her body axes are working extremely well. Ivanovic's left knee gives
a bump into all axes. but her consistency at high levels of competition can be

related to the fact that there is so much about this forehand that is good.
Top athletes may not be perfect. I put their faulty idiosyncrasies down to faulty,

42

SG d6 4: CG Thuan Tay Rafael Nadal — Co ché quat vt ngugc qua dau (Buggy Whip), d6 xody cudn topspin cuc dai va tai trong
cd hoc Ién khdp vai.

Novak Djokovic: Tinh Pan H6i Ciia Khung Chau Va B6 Chan Mé

Novak Djokovic 1& hinh mau t&i thugng vé kha nang chuyén déi luc trong tu thé chan m& hoan toan (Open
Stance). Nhd d6 déo dai phi thudng clia cadc nhém co khép hang va khdp héng, Djokovic c6 thé trugt dai trén
mat san ciing ma van duy tri dugc goc nghiéng ly tudng cta xuang chau.

Cu thuan tay cua anh hap thu toan b déng lugng tU cd danh uy luc clia déi phuang, bién né thanh lyc dan hoi
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tich 10y & viing co 16i bung lung réi phong thich trd lai thanh mot dudng phan cong chéo san véi do chinh xac
dén ting milimet.
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Chuong 4: Co Sinh Hoc Cu Giao Bong Toc D6 Cao

Chapter 4: High-Velocity Service Biomechanics — Federer, Roddick, and Williams

Roger Federer: Sy Thanh Thoat Va Kha Nang Nguy Trang Tuyét DG6i

CG giao bong clia Roger Federer khéng phai la ci giao bédng nhanh nhat thé gidi vé mat van téc do bang may

do radar, nhung né la mot trong nhitng qué giao béng khé d& nhét lich sit. Nghién cu clia Brad Langevad chi ra

rang: Federer duy tri mét diém tung béng duy nhéat cho cé ba bién thé giao bong phang, slice va kick.

Chuyén déng clia Federer van hanh véi su tha 1dng than ky cta cg bap. Canh tay don cta anh chuyén déng nhu

m&t ngon roi mém mai: TU tu thé clp chién Igi phdm hoan hao, dau vot roi tu do xuéng sau phia sau lung roi

vUt |én cao tiép xtc bong & goc vuon thang nhat. Co ché xoay cang tay (internal shoulder rotation & pronation)

dién ra tu nhién ma khong hé cé bat ky su géng cling ca hoc nao.

THE BIOMECHANICS OF TENNIS
NICE! From a coaching perspective | would just encourage Andy Murray to
limit the turn of his left arm and right knee

2.16 RAFAEL NADAL o

Rafael Nadal’s forehand is very good. | would encourage him to limit the turn
of the left arm. He should also learn to release his head at contact and follow the
ball into the court. He is missing out on time to see what his opponent is ‘up to".

T'he head is currently blocking the rotation of the chest and abdomen

So dd 5: Ca Giao Béng Roger Federer — Phan tich su can bang trong tdm, géc nghiéng vai hoan hao va co ché nguy trang diém

roi bédng ddc nhat vé nhi.

Andy Roddick: Déng Tac Thu Gon Da Va Sirc Bung Né Co Bap

Ngugc lai véi su uyén chuyén clia Federer, Andy Roddick la bi€u tugng clia sttc manh bung né ca khi. Roddick
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loai bd hoan toan giai doan dua vot dai xuéng dudi chan bang mét dong tac thu gon da vung (Abbreviated
backswing): Vgt dugc dua thang 1én tu thé Trophy Pose ngay khi béng rdi tay tung.

Dé€ tao ra nhitng qua giao bong vugt méc 240 km/h, Roddick chiing sau hai dau géi tao thanh goc nén 16 xo cuc
dai tr mat dat. Khi bat nhay 1én khéng trung, lung cia anh udn cong tao thanh mot canh cung tich trir ndng
lugng khéng 16. Tuy nhién, Langevad chi ra rang: L&i giao bong nay tao ra mét ap luc nén khing khiép lén cac
dia dém cét séng that lung L4-L5, doi hoi ché do tap luyén bao vé co lung dac biét nghiém ngat.

THE BIOMECHANICS OF TENNIS

3.4 ROGER FEDERER: SERVE (]

The Federer serve is too ‘side-on’, especially the left foot. His head getting
stuck facing towards the stars restricts the power and control from his chest

region

Sd d6 6: Cu Giao Béng Andy Roddick — Phén tich géc nén clia dau géi, pha nap luc 16 xo clia cot séng va luc quat cdng tay tao

van téc ky luc.
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Chuong 5: Co Sinh Hoc Cu Trai Tay & Cu Volley

Chapter 5: Backhand and Volley Biomechanics — Gasquet, Henin, and Net Play

Richard Gasquet: Bién D6 Vung Vot Ngoan Muc Cua Ca Trai Mot Tay

Ca trai tay mét tay cua Richard Gasquet la mét ky quan vé bién d6 chuyén déng. Nha khdp vai co6 dé linh hoat
dac biét, Gasquet dua vgt ra sau lung sdu han bat ky tay vgt nao khac trén thé gidi.

Khi ti€p xdc bong, canh tay clia anh m& réng tao thanh mét don bay vi dai, két thic bang mét ci bung tay qua
vai vGi bién dé vong cung khéng 16. Qua trinh nay tao ra dé xody topspin cuc ky hiém hoc, bién mét cu danh
phong tha thanh mét don dat diém uy luc xuyén thung hang phong ngu déi phuong.

THE BIOMECHANICS OF TENNIS

2.19 DINARA SAFINA ()

Dinara Safina has a superb forehand. My only criticism is that in terms of the

sequence principle, her left arm is rotating ‘backwards’ at contact

Sa d6 7: Cu Trai Tay Richard Gasquet — Phan tich goc xoay vai cuc dai, do roi dau vgt va pha bung canh tay don tao xoay topspin
uy luc.
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Chucong 6: Mé Hinh Chuyén Péng & Phong Ngira Chan Thuong

Chapter 6: Movement Models and Preventing Biomechanical Injuries

Bao Vé Chép Xoay Khép Vai Va Cét Séng That Lung

Chan thuong trong quan vgt khdng phai 1a mét rdi ro ngau nhién ma la két qua tat yéu cla cac chuyén déng sai
léch vé mat cc hoc dugc lap di lap lai hang van lan:

Bao Vé Khdp Vai: Khdp vai la khdp cé bién d6 van déng I6n nhat nhung cling kém viing chac nhat trén co thé.
L6i ky thuat nguy hiém nhat |a viéc ¢d gang tao luc giao béng hodc thuén tay bang cach géng ciing co vai ma
khéng xoay than ngudi. D€ bao vé gan ca trén gai (Supraspinatus tendon), van dong vién phai luén khéi déng kj
chudi co xoay trong/xoay ngoai va dam bao rdng goc nang clia canh tay ludn ndm trong mat phang xuong ba
vai (Scapular plane).

Giai Toa Ap Luc Cot S6ng: Chuyén ddng xoay van than ngudi khi tiép xtic bong phai dugc bét dau tir truc xoay
cua hai khép hang chit khéng phai tir sy van xoan cuc bé clia cét séng that lung. Khi hang maé tu do, luc xoay sé
phan bé déu lén toan bé co thé, ngan nglra hién tugng thoai hda dia dém va rach bao xo that lung.

Nguy Hai Cia Viéc Bé Co Tay Pt Ngot

Nhiéu huan luyén vién phong trao thudng day hoc vién "quat manh cé tay" khi danh béng thuan tay dé tao
xody. Day la moét quan niém sai Iam chét ngudi vé mat giai phau hoc.

Cé tay clia con ngudi khéng dudc thiét ké dé chiu tai trong va dap 16n & tu thé gap dudi tu do. Trong cac cu
danh cla Federer hay Agassi, c6 tay dugdc gilt & trang thai nglra vitng chai (Wrist extension) va chuyén déng quét
bong thuc chat 13 két qua cua su xoay cang tay quanh truc quay sap (Pronation) két hgp véi quan tinh tu nhién
clia dau vot. Viéc ¢d tinh gap cd tay chi dong sé nhanh chéng dan dén viém bao gan va rach sun chém cé tay
(TFCC tear).
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Tuyén Ngoén Co Sinh Hoc & Giai Pap Thac Mac

Brad Langevad's Manifesto on Tennis Coaching & Frequently Asked Questions

Tuyén Ngon: Hiay Cham Dt Théi Huan Luyén Sao Chép Anh Tinh

Sai lam nghiém trong nhat clia nén huan luyén truyén thong la nhin vao mét blc anh chup tinh cia mét nha vo
dich roi yéu cau hoc vién bat chudc tu thé do.

Mét cu danh quan vat la mét dong chay dong hoc lién tuc (Dynamic Flow), trong d6 mdi khodnh khac déu la hé
qua clia khoanh khac trudc dé va la nguyén nhan cta khoanh khac ti€p theo. Khi ban ¢8 gang gugng ép co thé
vao mét tu thé tinh dinh s&n, ban dang lam gy vun dong chay nang lugng tu nhién cla co thé. Hay tap trung
vao viéc tao ra mot chuyén déng tron tru, tha 1ong va dé cg thé tu tim thay diém tiép xdc t8i uu theo quy luat
vat ly.

Giai Pap Cac Cau Hoi Cao Sinh Hoc Trong Yéu

Hoi: Lam thé nao dé biét mét ci danh c6 didng co sinh hoc hay khéng?
Dap: M6t cu danh chudn xac vé mat co sinh hoc luén mang lai cdm gidc nhe nhang, khéng tén suc, tao ra 4m
thanh va cham thanh thoat va hoan toan khéng dé lai bat ky sy dau nhitc nao & cac khdp xuong sau budi tap.

Hoi: C6 nén thay déi toan bo kj thuat clia mét tay vot trudng thanh?

Dap: Khong bao gid dap bd toan bo 16i danh von c6. Mot nha cd sinh hoc gidi sé tim ra mat xich gay tac nghén
luc I8n nhat hodc diém gdy nguy co chan thuong cao nhat dé can thiép tinh chinh, gitp van déng vién giai
phéng toan bé tiém nang san cé clia minh.
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Vé Tac Gia Brad Langevad & Pat Cash

About the Author: Brad Langevad & Pat Cash

Brad Langevad: Nha Khoa Hoc Tién Phong Cua Quan Vgt Hién Pai

Brad Langevad la chuyén gia cd sinh hoc thé thao hang dau nudc Uc, ngudi da danh han ba thap ky nghién ciu
chuyén sau vé phan tich chuyén déng con ngudi va t8i uu hda hiéu suat thé thao dinh cao. Hé théng phan tich
hinh anh t6c d6 cao va cac mo hinh toan hoc ctia 6ng da trg thanh kim chi nam gitp hang loat nha vo dich thé
gidi — tiéu biéu 1a nha vé dich Wimbledon Pat Cash — vugt qua khing hoang chdn thuong va nang tam phong
dé thi dau.

Tac pham "The Biomechanics of Tennis: Body Movement Studies with Case Histories" la céng trinh dic két déc

nhat vé nhi, mang dén cho doc gia cai nhin chan thuc, khoa hoc va khéng khoan nhugng vé nhitng bi mat van
déng co hoc dang sau nhitng cl danh vi dai nhat cta lang quén vot thé gidi.
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