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Methodology 
 

Data was collected using four crossbows, representing a range of inch-lb configurations and different 

prod materials. Each bow was shot a total of ten times and measured on a chronograph from a distance 

of about 24 inches. Five shots were taken with a fathead-2 style bolt, five shots were taken with a 

Lushan style “marshmallow” bolt. The same two bolts were used for all tests to ensure consistency. 

Data on the bows is as follows: 

 

Bow Description Mechanism Prod Pull (lbs) 

Draw 

(inches) Inch-lbs 

1 

Combat 

bow Notch lock Fiberglass 65 9 585 

2 Hybrid bow Notch lock Aluminum 58 8 464 

3 Hybrid bow Notch lock Aluminum 57 6.75 385 

4 

Target bow 

(not SCA 

combat 

legal) Claplock Steel 90 7.75 698 

 

Two bows were included as intentionally under/over the typical SCA range to see how they compared. 

 

Data on the bolts is as follows: 

 

Bolt Style 

Weight 

(grains) 

1 Fathead-2 

                     

1,067  

2 Lushan 

                        

967  

 

The two bolts were intended to be as close in weight as practical, although the Lushan design tends to 

be lighter overall.  



Results 
 

Raw data from the chronograph is as follows: 

 

Bow Bolt Pull (inch-lbs) Weight (grains) Velocity (FPS) Force (ft-lbs) 

1 1 585 1067 97 22.3 

1 1 585 1067 96 21.84 

1 1 585 1067 96 21.84 

1 1 585 1067 96 21.84 

1 1 585 1067 96 21.84 

1 2 585 967 102 22.35 

1 2 585 967 101 21.91 

1 2 585 967 101 21.91 

1 2 585 967 101 21.91 

1 2 585 967 101 21.91 

2 1 464 1067 85 17.12 

2 1 464 1067 84 16.72 

2 1 464 1067 85 17.12 

2 1 464 1067 85 17.12 

2 1 464 1067 84 16.72 

2 2 464 967 88 16.63 

2 2 464 967 89 17.01 

2 2 464 967 88 16.63 

2 2 464 967 88 16.63 

2 2 464 967 89 17.01 

3 1 385 1067 82 15.93 

3 1 385 1067 81 15.55 

3 1 385 1067 81 15.55 

3 1 385 1067 81 15.55 

3 1 385 1067 81 15.55 

3 2 385 967 85 15.52 

3 2 385 967 85 15.52 

3 2 385 967 85 15.52 

3 2 385 967 84 15.15 

3 2 385 967 84 15.15 

4 1 698 1067 104 25.63 

4 1 698 1067 104 25.63 

4 1 698 1067 104 25.63 

4 1 698 1067 104 25.63 

4 1 698 1067 104 25.63 

4 2 698 967 107 24.59 



4 2 698 967 107 24.59 

4 2 698 967 107 24.59 

4 2 698 967 107 24.59 

4 2 698 967 107 24.59 

 

 

Averages by bow/bolt type: 

 

Bow Bolt 

Inch-

Lbs 

Avg Speed 

(FPS) 

Avg Force (ft-

lbs) ft-lb per inch-lb 

Std Dev from 

Mean (ft-lb per in-

lb) 

1 1 585 96.2 21.932 0.0375 0.02 

1 2 585 101.2 21.998 0.0376 0.04 

2 1 464 84.6 16.96 0.0366 0.52 

2 2 464 88.4 16.782 0.0362 0.74 

3 1 385 81.2 15.626 0.0406 1.71 

3 2 385 84.6 15.372 0.0399 1.32 

4 1 698 104 25.63 0.0367 0.46 

4 2 698 107 24.59 0.0352 1.3 

 

 

Averages by bow type only: 

 

Bow 

Inch-

Lbs 

Avg Speed 

(FPS) 

Avg Force (ft-

lbs) 

ft-lb per inch-

lb 

Std Dev from 

Mean (ft-lb per in-

lb) 

1 585 98.7 21.965 0.0375 0.02 

2 464 86.5 16.871 0.0364 0.63 

3 385 82.9 15.499 0.0403 1.54 

4 698 105.5 25.11 0.036 0.85 

 

 

  



Analysis 
 

A few issues present themselves based on the data collected. One is that there seems to be a roughly 

linear relationship between the inch-lbs pull of the bow and both the force and velocity of the bolts: 
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There also appears to be a roughly linear relationship between FPS and ft-lbs of energy (bear in mind 

this also includes a bow that is well above SCA combat legality and the trend still seems to hold): 

 

 
 

Based on this data, it appears that for every 100 inch-lbs added, the amount of force increases by 

approximately 4 ft-lb. Based on this calculation, it appears that the SCA legal range would include from 

roughly 16 to 24 ft-lbs of force. 

 

Secondly, looking at the breakdown of averages by bolt type - while it is true that the lighter Lushan 

style bolts do fly faster than the fathead design (Lushans averaged 95.3 FPS while Fathead-2’s averaged 

91.5 FPS), the increased velocity is insufficient to provide enough increased force to make up for the 

difference in weight (19.69 average ft-lbs for Lushans versus 20.04 average ft-lbs for the Fathead-2’s). 

 

To try to quantify the difference presented by increasing poundage, I presented the ft-lb of force per 

inch-lb of pull. Generally speaking, these fell around 0.04 ft-lb per inch-lb. Most of the bows clustered 

around this number, with the under-weight bow coming in furthest from the mean with an unusually 

high ft-lb per inch-lb. I think this may be due to the high brace and short draw stacking the poundage of 

the bow differently than the more conventional draw/brace ratio on the other bows, but this is purely 

speculation. 

 

The other major deviation was firing Lushan bolts off a 90# target crossbow that came in almost 100 

inch-lbs over the maximum limit for light crossbows. 
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Limitations 
 

The data set here is extremely limited and does not control for all variables. Ideally a data set would 

include fiberglass prods rated at different inch-lb ratings to compare to aluminum prods at various inch-

lb ratings. Ideally these would match each other as closely as possible to evaluate the difference 

between material types. 

 

Terminal ballistics are not addressed at all - it is clear to anyone who has experienced it that the 

additional “give” of the padded Lushan bolt style results in an impact that feels less forceful than the 

less forgiving fathead blunts, regardless of impact force. While I can conceive of ways to quantify this 

type of measurement, it is well beyond the scope of my current research. 

 

There is also no attempt here to quantify what constitutes an acceptable maximum amount of force in 

inch-lbs. Although this data (and more extensive data) could be used to model the approximate FPS/ft-lb 

range likely to be encountered with SCA-legal light combat archery weaponry, this doesn’t speak to the 

actual effect of this force or lack thereof. In order to make evaluations regarding force, information 

would have to be gathered separately for that purpose 

 

Additionally, nothing in here can account for human error - mistakes in calculations when inspecting 

equipment, incorrectly calibrated or worn-out bow scales, etc. 

 

  



Conclusion 
 

Although it is difficult to draw many conclusions from such limited data, I believe that the evidence 

suggests a linear rather than exponential relationship between bow pull energy, velocity, and energy. 

While it is true that velocity generally affects force exponentially more than mass, the limited scale of 

velocities involved seems to blunt some of the effect that this might have. The additional mass of the 

Fathead style bolts also appears to offset the increased speed of the Lushans. I theorize that this has to 

do with the less aerodynamic shape of the Lushan bolts combined with an increase in velocity that 

averages to only be about 4% greater whereas the mass of the fathead is at least 10% greater than the 

Lushan design. 

 

I also do not see any evidence in my sample that suggests that fiberglass, steel, and aluminum prods 

perform radically differently under standard operating conditions within the SCA. None of the materials 

broke the basic mostly-linear relationship observed in this sample. 

 

As a general rule, my data suggests that inch-lb calculations are a reasonable proxy for both FPS and 

energy calculations over the range of crossbows which might be encountered in the SCA combat archery 

environment. 

 

 

  



Next Steps 
 

If further data is collected, it would help to shore up the limited data set provided here. Particularly in 

terms of gathering data from additional samples of bows using differing prod materials. That would 

inform any future decision-making as to whether or not the inch-lb rating system is sufficient to analyze 

crossbows for the purposes of SCA combat archery legality. 

 

The issues of handbow analysis is a completely separate one due to differing mechanical and physical 

elements, and one which I do not currently feel qualified to speak to. 


