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Attention: The following information is based on nothing but my physics knowledge. The values are only of theoretical interest, as important facts like air drag or the power conversion to heat inside the bands are ignored. The teorethical values fit with the real data known to me surprisingly well, though.

Pre-thoughts:
When the shooter releases the bands of a a slingshot, the stored energy is used to accelerate bands, pouch and projectile. The way of acceleration is the shooter’s pull length minus the length of the bands.  During the forward motion, the stored energy and therefore the pull gets less until it is zero. In average, half of the pull accelerates the projectile.
Shooting the slingshot without a projectile accelerates the band assembly to a maximum speed. The slingshot will never be able to shoot any projectile faster than this maximum velocity.

The weight of projectile and pouch slows down the shot. The pouch end of the bands gets accelerated over the whole length, while the end at the frame doesn’t move at all. In average, half of the bands weight is accelerated
Using normal bands, doubling the pull force of the bands is only possible by doubling the weight of the bands, too. Tapered bands have more of their mass on the prong side, so less than half of their mass is accelerated. That’s why they shoot faster.

Formulas
F            = pull Force in Newton

v
  =velocity
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  = complete mass to be accelerated

a            = acceleration

E            = Energy

It is 
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The pull force of the bands decreases until it is zero when the pouch has traveled the full pull length. In average, half of the force accelerates the projectile. Note that this is only an approximation, rubber does not follow Hooke’s law like a spring does. We get
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Let’s assume that projectile and pouch weight are or close to zero. This means
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Previously, we said that doubled Power (F) means doubled bands mass (mbands). With that in mind, the upper formula proves that a is always the same, no matter how strong the power bands are.

The acceleration – and therefore speed – of a very lightweight projectile is the same with strong and weak bands. In other words, using light projectiles is a waste of energy with powerful slingshots

Let’s continue. The velocity is 
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, so 
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The energy of the projectile is 
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Now, we have three relevant formulas.

1) 
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2) 
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3) 
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With these, it is easy to calculate the theoretical speed of a any setup.

Examples:
Let’s take a setup with 70 cm, 10 grams band weight, a pouch weight of 2 grams and 20 pound pull. These values represent a slightly over-average sized shooter using common heavy pull bands.
F=20 pounds = 100 N

m= 10g + 2* 2g + 2*Projectile mass
s = 0.7 m

The weight of a steel sphere with diameter d is 
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Lets shoot a 1/4”, a 5/16”, a 3/8” and a 1/2”steel ball :

	Diameter
	Weight
	Velocity

 in m/s
	Velocity in fps
	Energy in Joule
	Energy in fpe

	1/4”
	1 g
	93.5
	309
	4.37
	3,2

	5/16”
	1,96 g
	88,4
	292
	7,66
	5,7

	3/8”
	3.39 g
	82,1
	271
	11,42
	8.4

	1/2”
	8.04 g
	68,2
	225
	18,71
	12,8


It is clearly visible that a lightweight projectile has much less energy than a heavier one.
Some other stuff:

-a lightweight pouch considerably increases speed with light bands & projectile, but loses of importance with very heavy bands.

- the only way to increase the speed of light projectiles is to increase the pull length, by means of fork extension, pulley system or bands that stretch better
-tapered bands really work, and increase the speed of lighter projectiles

-heavy bands need heavy ammo

The following graphs are based on the formulas. 
Warning: This is THEORY! The wonderful field where people can produce a lot smart-looking graphs which don’t really represent reality. Just some real facts: An ordinary slingshot propels a ½” steel ball at about 130-170 fps. A very powerful hunting slingshot with extended forks and flat bands get a 290 grain ball on 220 fps. The graphs are there to show you trends (I.e, to show you that you should be shooting heavy ammo with low-powered light bands at a high draw length to achieve good results)
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