Track and Field Equipment

Specifically; Javelin, Discus, Vaulting Poles

1. Discus

 
A.     Performance/Flight Parameters

i. Flight Distance

a. Speed of Discus at Release

b. Angle of Release

c. Height of Release

d. Lift

1. Positive angle of attack

2. Gyroscopic Effect

3. Spin Rate versus Rim Weigh

4. Stable flights require athlete to achieve adequate spin rates related to rim weight

B.      Design Parameters

ii. Reported rim weights by Manufacturers = 2kg model

iii. 1.6kg models 4% to 6 % less from high to low moment 

iv. 1kg models  6% to 8% less from high to low Moment

v. Higher rim weights equal more fragile plates

II.    Javelins

A. Performance/Flight Parameters

i. Flight Distance

a.      Speed of Javelin at Release

b.      Height of Release

c.      Angle of Release

1.   Mechanical best versus human body best

2.   Everyone is different

d.      Angle of Attack

1. Higher better up to a point

2. Higher requires more speed to maintain flight

3. Caused by Asymmetrical profile

e.       Lift

1. Surface area

2. Angle of Attack

3. Oscillations

i.      Most lift at release javelin has most speed

ii.     Changes in flight from + to – angle of  attack

iii.    High moment versus low moment

iv.    High moment easier to control

v.     Low moment spends more time in + angle of

        attack                                           

f.       Drag

1. Shape of the final 6” of the tail smaller better

2. Vibration causes drag

i. Rapid dampening best

ii. Stiffer better, but higher injury potential

g.       Point types

1. Sharp point

i. Less lift

ii. Corrects missed throws better

2. Blunt Points

i. More Lift

ii. Will not correct missed throws

3. Rubber tips

i. Most lift of any point

ii. Design Parameters

1,   Angle of Attack

a. Maximize by largest diameters in front of the grip and smallest diameters behind grip within  the rules 

i. Front of grip 30mm men, 25mm women

ii. Back of the grip no more than .25mm smaller than front

iii. Front mid point smaller than 90% of front of grip

iv. Rear mid point larger that 90% of  front of the grip

b. Moment of inertia

i. Low moment allows for quicker attainment angle of attack

ii. Low moment allows more time in best angle of attack

2. Lift

a.   Surface area

b.  Grip

c.  Vibration

i.  Aluminum versus steel versus Carbon


D.    Construction



i. “O” or soft tubing



ii. Taper machine

a. Tails

b. Fronts

iii. Heat Treat and Age

iv. Sanding

         1. Weight

         2,  Balance

         3. Diameters

v.         Paint or Anodize

vi.        Attach point

vii.        Wrap Grip

viii. Decals

ix. Final Straighten

III.  Vaulting Poles

A. Performance Parameters

i. Bending Poles to shorten Radius of Rotation

ii. Poles to Return Energy

iii. Pole Diameter For Good Grip

iv. Pole Carry Weight

B. Pole Characteristics

i. Stiffness

a. Diameter: Most important – Larger = Stiffer

b. Wall Thickness: Thicker = Stiffer = Heavier = Safer

c. Modulus of elongation

1. Weave type – Bi-directional  versus Uni-directional

2. E-glass

3. S-glass

4. Carbon

ii. Design

a. Inner Wrap – Hoop Strength

1.  Bi-Directional

2.  Spiral Wrap

3.  History

b. Body Piece

1. 2-3-4 Plys or wraps

2. E-Glass versus S-Glass versus Carbon

c. Sail Piece – Trapezoid

1. To strengthen Center of the Pole

2. Create Circular Bend

3. Height of Bend: higher is harder to rotate in but lifts vaulter higher

d. Soft Side

1. Rail Effect

2. Added Stiffness/Performance of Pole

e. Pole Flex

1. Flex Chart

2. Procedure

i.     Support Positions

ii.    Weight & its Placement

iii.   Beam Theory

iv.    Sail Piece dimensions

v.    Interpreting Chart and Relating Poles



iii.   Construction

a. Patterns

Glass Types/Pre Preg

b. Wrapping Mandrels

1.  Mandrels

2.  Machines

3.  Patterns/order

c. Cooking

1. Oven construction

2. Steam

3. Air Pressure

4. Resin cure – heat, time, pressure

5. Pole orientation

6. Pre-Bend

7. Blemishes

d. Trim

e. Bending Test

f. Flex Test

g. Finish

1. Pole plug

2. Pole cap

3. Tape

4. Decals

