Spine

· Refers to the degree of stiffness

· Resistance to being bent

Every arrow bends and flexes as it leaves the bow – archers paradox

(More significant in longbows than center-shot bows where the arrow is fired around side of bow).

· The string moves directly to center of bow

· Arrow has move around bow

· Continues to oscillate from side to side in flight – fishtailing

Wavering arrow flight smoothes out as arrow travels.  It is therefore to get the arrow spine right so that the oscillation is kept to a minimum.

Too high an arrow spine and the arrow cannot flex correctly: 

· Less able to correct during travel.  

· Tail to close to riser on release contacts with bow.

Too low spine:

· Arrow less able to dampen the flex – flex continues too long

· Tail too far away from bow – accentuated movement

Three main factors of arrow spine:

· Stiffness of shaft

· Length of shaft

· Weight of point

The first is measured without shooting the arrow – known as the static spine.  This measurement affected by diameter of shaft, x-section and type of material.

Spine jig is required to measure amount of deflection based on 26” with a 2lb weight. (26/amount in inches = spine).  Do need to know your actual draw weight rather than the bow draw weight.

Jig can only measure force-applied while at rest – not the same as forces on arrow in flight.  This is the dynamic spine.

Arrow shaft bends as it is being pushed inwards from both ends – compression. [visual aid long and short stick]  Lengthening the arrow causes weaker (or higher) spine.  Shortening the arrow has opposite effect.

Compression results from string push and tip weight – Newton’s law of Motion: an object at rest tends to stay at rest unless acted on by a force.  In this case the object at rest is the tip of the arrow and the force is the string.

Heavier tip:

· Requires a greater force to set into motion.  

· Greater compression and flexing of arrow.

· Lowers arrow spine

Lighter tip:

· Less compression when shot

· Higher spine

Other factors to consider

· Recurves are close to center shot.  Longbows – arrow has to travel around the bow.  With a longbow require lower spine.

· String material.  Dacron has give, Fast flight doesn’t.  With Fast flight raise spine of arrow.

· String thickness.  If nock arrow too tight then extra energy required to move arrow off string.  Stiffens spine.

· Length of fletch – not sure about this one but have heard that it will contribute to spine – stiffer shaft.

Bare shaft test

· 15 yards

· Unfletched arrows to the right – spine too weak.  

· Lower bow weight, 

· Up arrow point weight, 

· Lower number of strands of string, 

· Up brace height

· Left impact – spine too stiff.

· Up bow weight

· Lower arrow point weight

· Up number strands of string

· Lower brace height

This is reversed for left-handed archers

If bare shafts do not group – check clearance and limb alignment.

