SESSION IV

Throwing Mechanics
EMoigtn ojnjcfet HYenietmyl

A

Ho

S =9I thrower?] =AH

1) Velocity
2) Accuracy
3) Spin production

4) Endurance
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1) Throwing®2} point2} phase

© Tullos & King'? : 3 Phases
(1) Cocking
(2) Acceleration
(3) Follow through

© Pettrone §°
(1) Windup
(2) Cocking
(3) Acceleration
(4) Deceleration
(5) Follow through
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Wind-Up Arm Cocking Am Arm Follow-
Acceleration Deceleration Through
GH joint Neutral 90° Abduction ~ 90° Abduction ~ 90° Abduction Horizontal
position Maximum Moving to IROT Flexion
EROT IROT IROT
Decreasing
abduction
GH joint Low joint Anterior joint Anterior joint Posterior joint Posterior
Stresses stresses capsule capsule capsule joint capsule
Inferior joint Distraction of Distrction of
capsule GH joint GH joint
Elbow Some degrees Approximately 90° of flexion 20-30° flexion Extension
position of flexion 90° of flexion moving into moving into
extension extension
Concentric Muscular External Internal rotators Internal Internal
Contraction  forces are rotators Serratus rotators rotators
mostly anterior Triceps
generated Upper trapezius brachii
by lower Trunk & lower
extremity extremity
Eccentric Internal External External External
Contraction rotators rotators rotators rotators
Rhomboids Biceps brachii
Trapezius Brachialis
Centerof  Elevated over Over pivot foot ~ Between pivot ~ Over plant foot Forward of
Gravity pivot foot & plant foot plant foot
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(1) Wind up phase
* Quiet individual
« o] Z#HA w2z UJe¥ wind up phases Edt}.
» Shoulder girdle® 2A18] EMG activitye 2< ‘3=

(2) “Cocking” phase
@ Early cocking phase

FIL A A, Good pxchanies. The bam! s enr tops of the allas i comes outef the ghove and stiys v jop until B ond of eusly cocking, This position
albows e Tmens to stay ieformally rotaed with the bowersd head safe within e glomid. B, Pabobogie michanios, The busd Is wader the ball is
eurly covking. Thix pasition cases the humerus te exteratly sokase and Jevirs fhu burogrh head snterionly e the gloasid, which can losd W insiability.

» Dominant glenohuemral joint
— 90° abd. hyperextension, and ext. rotation with ant. capsule tout and

biceps and triceps muscles tense

-117 -



HI144 oty g el p A X0 ope] of&rfy

— deltoid$} supraspinatusel] 2lsf ¢4 Al

— EQ9 o] Go] gom o] phaser B4t}
* Elbow

* Brachioradialis muscleo] 98} 2=

® Late cocking phase

FIL S A Buseball pilching mechanics with the hunarss meving
from the scapake plane te the earonal plane, B and €, Owetbead view
of the humeras moving fron thie scapular plane (norma! mechanios)
the vorengl plane (poor mechanios), {Reprinted with permission from
Mok MM, Perry 1 Bismechanios, by Jobe FW, &, Openaive Terd-
aigues o Upper Extrenizy Sposs hgaries. 8t Lowis, MO Mosby.
Year, J906:116.3 )

* Trunk$9] rapid forward motion®] 24
* Dominant shoulder+ A4 A

* Shoulder ¢} elbow®l large torquet &4
— Static stabilizer €1 anterior inferior glenohumeral ligament7} 3HEAS

HoJ8t3 pectoralis major®} latissimus dorsiz} o] Q& B}
— Scapulothoracic muscle©] 283} protract, upward rotationsld
humeral head7} glenoidell EollAl Fic}h,
* Elbowelli= valgus forceZ} 718154 medial stabilizerdl] strain°] 7HAl€c},

(3) “Acceleration” phase 7+57|
*» Shoulder and elbow
— Brought forward, leaving wrist and hand behind.
— FAlol humerus is whipped from extreme ext. rotation to int. rotation
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with ball being released at about head level

— A/ E AT WS AN 3 A R W= o] LAF L ball release
o} Aol Edrt,

— 860 Nm®] compressive force7} 7}t

—> Pectoralis major, lattismus dorsi, subscapularis m.°] concentric 3t
3l 49 g4

* olw} humeral internal rotational torque 14,000 inch/lb°]il angular
velocity¥ 6,100 degree/seco]t}*®.

(4) “Follow—through” or decceleration phase. 57| 4,5
*» After ball relese
* Turnk$} dominant lower extremitys ZW3]A
* Shoulder+ adduction & 30% internal rotation
* v Elbows 50% flexion, forearm+ forcefully pronated

Summary

Throwing motion® &7 kick®] 4ujd] @3le 2% o14=](27,000 inch/lb)7t 274
o|# % GAY torque Mol &49 s EolXE Rolth,
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