Gill Athletics

Pole testing and Development
- Engineering the Pole -



Discussion Topics

/Why change anything

/What are we try to accomplish
/ How does it relate to real world
/ Structural testing

/ Dynamic testing

/ End loads

/ Basics on Pole Materials

7/ Engineering Aspects

v Questions and discussion



Why?

/Improve Production Methods
/New materials
/Vaulters Needs

/Increase our understanding and
knowledge

/Help improve performance



Drifierent Poles!!

/ Different people
/ Different technique

/Ask Mr. Tim Lobinger who has
vaulted on most types — and over
6m on various poles — currently
using Pacer FX and has series of
Carbon FX which he used with good

exposure to win a big IAAF Season
Finale.
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What are we try to accomplish?

/It would be arrogant to think we
could design one pole that would be
the perfect pole for everyone

/Design Poles that can aid vaulters at
all levels achieve their potential

/Design and test the F1 pole of pole
vaulting — lighter carry weights —
tuned responsiveness

/Continued improvement



Structural Testing
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Structural bend test to 65%




Every Pole Built

/ Embedded Bar
coding — since Fall
of 2003

/ Bend tested to
65% Chord Length

" / Flex measurement
7/ Data Recorded
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Dynamic Testing

v Look for weaknesses in designs

v Comparison of various poles

v Analyze Performance components
v Another piece of the puzzle



POLE TESTER

Accelerometer Load Cell




Accelerometer ; Electromagnet

POLETESTER

Cable Deflector

Software
Bottom Pole Holder

Bumper

Plate Bottom Carriage




WiNview Plus from Superlogics.com : Settings Menu F:[T f {
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End Load vs Chord Length
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Vaulter Feedback

From: Steve Rippon [steverippon@hotmail.com]
Sent: Wednesday, June 16, 2004 8:24 AM

To: Jeff Watry

Cc: David Hodge

Subject: mens test poles

Jeff/David

Today we got a chance to jump on the test poles.

Tim Thomas jumped from 14 steps indoors, so conditions where very constant.
He did about 20 jumps in total.

He really liked the yellow/white (15.8) and blue/white poles (16.4). They did
however appear to be about 0.3 softer than the same Fx pole.

If you take Fx as the base line here is how the poles compare-
+0.3 Red/White/Blue (first batch of test poles)

0.0 Carbon FX

-0.3 Blue/White

-0.5 Red/White

-0.7 Green/White

so Green/white was 0.7 softer than the carbon fx of the same flex.

Tim really like the Blue/White-Yellow/white model.



Engineering Aspects

/Moment of Inertia of Pole

/Elongation of Material versus usable
bend

/End Loads

/Engineering Formula’s and how they
relate
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http://www.gillathletics.com/

Shorten the Chord Length

/Bending the pole

/How it bends
v Elongation

v Compression
v Oval

/Usable Shortening of the Chord
/Localized Over bend
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70 % chord length arc

N

65 % chord length arc\/

Example path of pole end

Take off angle
and initial travel

The above depicts a vaulter using a 5 meter long pole:

As long as the distance between the pole end path and the
unshortened length arc is increasing, the pole is continuing to
bend or shorten. At the point that the distance to the "straight
pole" arc starts to decrease, the pole is unbending.

Take off
grip height -
approximate
fora 6'
(2.83m) tall
vaulter






Materials

Carbon Fiber
Fiber






846073W at 51%




Load Cell Readout
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Pole Carry Weight




All levels of vaulters as test pilots






