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–SAM SNEAD

"If a lot of people gripped a knife and fork the way 

they do a golf club, they'd starve to death."





NIKOLAI  BERNSTEIN 

Soviet Neurophysiologist

• Largely self taught

• In 1935, received a Doctor

of Science degree without

submitting a thesis.

• In 1948, he was awarded

the Stalin Prize in science.

• Most of his work was

hidden to Western

scientists until the 1960's



HIS F IRST SCIENTIF IC WORK 

WAS IN 1922,  WHEN HE,  

ALONG WITH OTHER 

RESEARCHERS,  WERE 

INVITED TO STUDY 

MOVEMENT DURING MANUAL 

LABOUR IN MOSCOW'S 

CENTRAL INSTITUTE OF 

LABOUR.  THE PURPOSE OF 

THE STUDY WAS TO 

OPTIMIZE PRODUCTIVITY,  

AND BERNSTEIN 'S  ANALYSIS 

FOCUSED ON CUTTING 

METAL WITH A CHISEL







F I N D I N G S

• More variation in proximal joints, than distal.

• Proximal joints couple to create consistencies for 

distal in better performers.

• The body will organize itself in accordance with the 

overall goal of the activity.

• There are multiple ways to perform a movement in 

order to achieve the same goal.





B E R N S T E I N  A L S O  C O I N E D  T H E  T E R M  B I O M E C H A N I C S ,  T H E  

S T U D Y  O F  M O V E M E N T  T H R O U G H  T H E  A P P L I C A T I O N  O F  

M E C H A N I C A L  P R I N C I P L E S .



I T ' S  I M P O R T A N T  T O  U N D E R S T A N D  H O W  

B E T T E R  P L A Y E R S  O R G A N I Z E  T H E I R  A R M S  

A N D  H A N D S



3D Wrist Angles





J U S T  T H E  S A M E  A S  I T  W A S  W I T H  T H E  B O D Y  

A N A L Y S I S . . . T H E  K I N E M A T I C S  T E L L  U S  T H E  

" E F F E C T " ,  B U T  N O T  T H E  " C A U S E "



Kinetics at the Handle of the Club

















MORE THAN ANYTHING,  TH IS  H IGHL IGHTS THE 

AMOUNT OF  VARIABIL ITY  THERE IS  IN  THE SWING 

WE NEED TO MOVE AWAY FROM ANATOMICAL  

INSTRUCTION AND TOWARDS ADAPTIVE  

INSTRUCTION



E S T A B L I S H I N G  T H E  C O R R E C T  I N T E N T  A N D  

V I S U A L I Z A T I O N  A R E  K E Y S  T O  I M P R O V I N G  T H E  

R E L A T I O N S H I P  B E T W E E N  T H E  H A N D S  A N D  T H E  H A N D L E .





P O S I T I V E  A N D  N E G A T I V E  P A S S I V E  

T O R Q U E S



C R E A T E S  A N  

I M P U L S E  T H A T  

H E L P S S Q U A R E  

T H E  C L U B F A C E

POISTIVE PASSIVE TORQUE



C R E A T E S  A N  

I M P U L S E  T H A T  

H E L P S O P E N  

T H E  C L U B F A C E

NEGATIVE PASSIVE TORQUE



P O S I T I V E N E G A T I V E

Helps square Helps open



" T H E R E ' S  A B S O L U T E L Y  N O  

R E A S O N  I N  M Y  M I N D  

S C I E N T I F I C A L L Y  W H Y  Y O U  

W A N T  T O  M O V E  T H I N G S  T H E  

S A M E  W A Y  I N  T H E  

B A C K S W I N G  A N D  

D O W N S W I N G . "

" S E R G I O  P R O B A B L Y  

R E Q U I R E S  W A Y  L E S S  T I M I N G  

&  T O R Q U E  F R O M  H I S  W R I S T  

M U S C L E S ,  B E C A U S E  H E ' S  

U S I N G  T H I S  E F F E C T  

( P A S S I V E  T O R Q U E )  T O  A  

G R E A T E R  E X T E N T . "  

" I F  Y O U  H A V E  S O M E O N E  

T H A T ' S  P E R F E C T L Y  O N  

P L A N E  T H E Y  A R E  G O I N G  T O  

N E E D  A  L O T  O F  M U S C U L A R  

E F F O R T  T O  S Q U A R E  T H E  

C L U B . "

- D R .  S A S H O  M A C K E N Z I E  
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