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Figure 1.  Firing the Napoleon during the experiment (author photo). 
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This work is dedicated to the men who served the guns and to those who still do. 
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Abstract 

 This paper chronicles an archaeological experiment.  Seventeen canister rounds were 

fired from an original U.S. Model 1857 Light 12-pounder Gun (Napoleon) with the barrel at 

various known elevations and over various known terrain types on a pre-determined range.  

The canister rounds were constructed to be as close as possible to the original, and 

gunpowder used conformed closely to contemporary powder in amounts and explosive force.  

It was supposed that the shot would form an irregular ellipse; however the size and shape of 

the ellipses were unknown.  The range was then surveyed and the shot recovered and 

recorded using standard archaeological techniques.  AutoCAD was used to convert the shot 

pattern data into a database of visual patterns.  This paper also includes a brief background 

into experimental archaeology, as well as historical descriptions of the weapon, ammunition 

and basic tactics in use by artillerists of the American Civil War. 
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Introduction 
 

 Frederick the Great believed, “Artillery adds dignity, to what would otherwise be an 

ugly brawl.”  The phrase “Ultima Ratio Regum” (In English: “The final argument of kings”) 

was inscribed on the cannons of King Louis XIV of France.  General William T. Sherman 

said, “A battery of field artillery is worth a thousand muskets.”  Napoleon declared, “With 

artillery, war is made” (Military-Quotes.com 2009).  With the strong advocacy of such 

military giants, the importance of artillery to warfare in the age of muskets can hardly be 

doubted.  In an era before machineguns, artillery ruled the battlefield.  It was capable of 

traditional long-range battering, as well as close-in anti-personnel work. 

 From the days of Gustavus Adolphus through the Charge of the Light Brigade, 

smoothbore guns hurled round solid shot directly at large targets their gunners could see.  

Against infantry, guns fired bags or cases of sub-calibre shot, turning the cannons into large 

shotguns.  Any indirect fire was provided by mortars and, from the 18th century on, 

howitzers. Mortars and howitzers fired shells and spherical case in parabolic arcs, but, like 

the guns of the time, never beyond their line of sight (Gibbon 1863; Mauncy 1949). 

 By the time of the American Civil War, change was afoot.  In 1860, Robert Parrott 

patented a rifled cast-iron cannon that would bear his name.  At the same time, the US Army 

Ordnance Department was developing a wrought-iron rifle, which was accepted into service 

in 1861 (Ripley 1984).  These rifles and others like them fired elongated bolts accurately over 

previously unheard of distances.  While the Model 1841 6-pounder gun had a maximum 

range of 1,523 yards, the Model 1861 3-inch Ordnance Rifle could fire 4,180 yards at 16° 

elevation, almost three times the distance (Gibbon 1863). 

 The rifles performed poorly in the anti-personnel role (Nosworthy 2003: 449-450).  

The rifling tended to create wide dispersal patterns that made typical close-range anti-

personnel ammunition ineffective.  To fill that need, inventors like Dr Richard Gatling, 
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Wilson Agar, Dr Josephus Requa and William Billinghurst designed the precursors of the 

modern machinegun (Henig and Niderost 2007: 104-108; Niepert 2001). 

 In time, rifled artillery would be relegated to the indirect fire role familiar to many 

from the First World War, firing on designated targets from beyond visual range.  

Machineguns feeding hundreds of rounds of ammunition a minute from belts or detachable 

magazines would assume the direct fire anti-personnel role. 

 But all that was in the future.  During the American Civil War, indirect fire was taking 

its first baby steps, and the early machineguns were unreliable at best.  The Civil War would 

be the last war in which traditional artillery would be used in traditional roles.  For that, the 

best weapon available was a bronze smoothbore recently developed by the French:  the 

Napoleon. 

 The Napoleon would become the workhorse of both the Federal and Confederate 

Artillery arms.  It would serve in larger numbers than any other cannon during the war, and in 

every theatre.  It was especially good at firing canister: the standard mechanically-deployed 

anti-personnel round of both the Federal and Confederate armies.  The type would receive the 

praise of the men who served them as well as the respect of the men who faced them 

(Nosworthy 2003: 464-468). 
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Part I—Experimental Archaeology 
 

Chapter 1 
Overview 

 
 The ammunition fired by cannons of the American Civil War has left behind remains 

in the form of solid shot, pieces of shell and case, or canister balls.  These have long been 

recovered by relic hunters and, more recently, by archaeologists.  A wealth of information 

can be gleaned from the artillery ammunition remains: type of ordnance in the area, the 

probable location of the target, and, roughly, the weight of fire during the engagement (Scott,  

Roeker and Carlson-Drexler 2008). 

 But what about assisting the archaeologist in finding the location of the ordnance that 

fired the rounds?  Solid shot, made of iron, would not be deformed enough by the average 

impact to begin to denote point of origin.  Given enough shell and spherical case fragments, 

fragment scatter patterns would point the direction from which the rounds were fired, but the 

burst patterns of shells and spherical case always start from the round’s location in the air.  

With a fuse which can be set over a range of five seconds, judging distance to the round’s 

point of origin is impossible for shell and spherical case.  Canister, on the other hand, has as 

its point of origin the muzzle of the ordnance from which it was fired. 

 Assuming one knows how far from the 

muzzle the shot begins striking the ground (A in 

Fig. 2), and how long and wide the shot pattern is 

(B and C in Fig. 2), it should be fairly easy to 

determine not only the direction but also the point 

of origin of the canister shot found.  From there, 

all sorts of extrapolations can be made concerning 

shell and spherical case fragment finds and even Figure 2.  Variables of canister shot spread  (author 
illustration). 
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solid shot of the same calibre found in the area (Allsop and Foard 2007). 

 The problem is that no one bothered to record these distances in any military manual 

of the time, since they weren’t relevant to combat.  The ranges that were recorded on the 

tables of fire pertained to the elevation the tube should be at in order to strike enemy at a 

certain distance.  Solid shot, ideally, would hit the ground well in front of enemy troops and 

ricochet like a stone skipped across the surface of a lake.  Shells and spherical case were 

supposed to burst in the air in front of enemy troops to rain down fragments (Gibbon 1863). 

 These ranges are provided in the table of fire, which would have been pasted on the 

inside of the limber chest for reference by the artillerist whose job it was to cut the fuses.  

Figure 3.  Table of fire for the Napoleon (Arthur and Ballard n.d.: 38). 
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Even if practice matched theory, which often times wasn’t the case, the beginning and ending 

distances for the use of shell fired from a Napoleon were separated by 1,000 yards.  For solid 

shot that window increases to 1,357 yards.  Canister, the easiest by far to judge distances for, 

was utilized over a 500 yard window starting at the muzzle of the ordnance (Gibbon 1863; 

Arthur and Ballard n.d.). 

 Still, the range at which the canister hits the target, and the range at which the canister 

hits the ground, can be very different.  If the target is hit in the chest at 200 yards, the shot 

that doesn’t find its mark would continue flying along a gentle arc until it hits the ground, 

perhaps ricocheting out to 800 yards if the ground was particularly hard (Gibbon 1863: 249).  

The shot, lying on the ground, creates a pattern which archaeologists should be able to use to 

place the location of the guns that fired the shot. 

 So how can the canister shot patterns found in the ground be used to accurately place 

the artillery on the battlefield by archaeologists?  Unfortunately, no tests were conducted 

prior to the introduction of any Civil War ordnance which would adequately delineate the 

dimensions of the shot patterns for a Napoleon or any other ordnance.  Fortunately, 

experimental archaeology can help. 

 Robert Ascher, in his 1961 article “Experimental archaeology,” defined experimental 

archaeology as “operations in which matter is shaped, or matter is shaped and used, in a 

manner simulative of the past” (793).  Archaeologists use experimental archaeology to help 

answer questions about the past which are not available through either the standard 

archaeological record or the historical record.  These questions can be about things as specific 

as the appropriate methods of using certain tools or as general as what life was like for 

people.  Conclusions can be reached from the results of the experiment themselves, as well as 

similarities and differences between those results and the archaeological record. 
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 Broadly, the concept of experimental archaeology exploits the existence of patterning 

and repetition within society and physics (Ascher 1961: 804).  It will always take a certain 

amount of pressure and force to create a flint flake regardless of whether the flake was made 

several millennia ago or yesterday.  Using basic tools made of bone or stone, there are only 

so many ways to create that pressure and force.  Of those methods, fewer still will create the 

signature piles of flakes that indicate the presence of an ancient flint-knapper.  Finally, only 

one will look like the control lithic pile found through traditional archaeology. 

 Some experiments, such as Mathieu and Meyer’s answering questions about the 

relative chopping power of iron, bronze, and steel axe heads (1997), may take only a few 

hours or days.  Other experiments might consume years, such as Sagnlandet Lejre (in 

English: Land of Legends) in Denmark, where experimental archaeology has been 

undertaken since 1964.  During that time, many different experiments have been conducted 

ranging in eras from the Stone Age to the nineteenth century (Sagnlandet Lejre 2012). 

 Controls and measurements are important parts of any experiment.  When B. N. 

Hartwell recreated a medieval Irish kiln, he first reviewed known examples of Irish kilns and 

related them to how other medieval European kilns were constructed looking for differences 

and similarities.  Then, the kiln was constructed, keeping as close to the original as was 

possible, making educated guesses when necessary.  The entire process was recorded in 

detail, including measurements.  Then pottery was introduced into the kiln and fired.  

Temperature and time were recorded during the firing.  After the firing, the pottery was 

removed and the data evaluated.  Several controls were instituted: only one clay type was 

used during construction, two fuel types were used at different times, and industrially 

manufactured control pots were fired alongside traditionally made pots.  These controls allow 

the archaeologist to more accurately judge the effects of the experiment (1993). 
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 Experimental archaeology is also profitably used by conflict archaeologists.  

Battlefields and other sites of conflict leave few material remains.  Those remains that do 

exist are often fragmentary or damaged.  Recreating that damage through experimentation 

can help fill gaps in knowledge about how war was waged in the past. 

 In his experiment to discover the defensive properties of Irish tower house doors, 

Duncan Barryman found that doors of a standard size were easily destroyed both by fire and 

battering ram.  He concluded that tower houses weren’t primarily for defence but acted as 

homes for lesser lords (2009: 10).  The implication is a reinforcement of the idea that Irish 

warfare was not nearly as endemic in the medieval period as was once believed. 

 Václav Matoušek, in recreating Swedish field fortifications from the Thirty Years 

War, was able to calculate the building time of similar fortifications near Svahy, in the Czech 

Republic (2005).  By studying engineering treatises of the time and comparing them to 

archaeological remains on the battlefield, he was able to reproduce a fortification of the 

proper size using proper techniques and extrapolated from the result the speed at which it 

could be built by larger numbers of men. 

 But experimental archaeology has so much more to provide conflict archaeology 

besides reconstructions of defensive positions.  It provides the archaeologist a means of 

reproducing combat itself.  The heart of combat is not man versus construction, but man 

versus man. 

 Experiments can prove the strength of bows, the power of blades, and the protective 

qualities of armour.  Brendan Halpin recreated a type of armour found only on effigies of 

medieval knights in Ireland.  In doing so, he first had to determine the proper method of 

construction.  Then he subjected the recreated armour to various tests to find out if the variant 

in the effigies was a viable pattern or if it was a creation of stone carvers.  He was able to 

conclusively prove that the armour was as or more effective for a dismounted knight than 
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other similar armours then in common use in Ireland, suggesting it was a real type of armour 

unknown to modern scholars (2011). 

 It is this type of ground-breaking research—archaeological, historical, and practical—

which opens new avenues of investigation into the past.  Experimental archaeology answers 

questions whose answers cannot be found in books or through excavation.  Thus it forms an 

important leg in the tripod of library research, excavation, and experimentation. 
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Chapter 2 
Other experiments using gunpowder artillery 

 
 In experimental archaeology, experiments focusing on gunpowder artillery have 

become fairly common of late.  The period covered by these experiments runs from the 

beginning of gunpowder in the fourteenth century through the nineteenth century, by the end 

of which black powder became obsolete.  Six hundred years provides a wide range of 

variation in cannon type, gunpowder type, and projectile type.  In the fifty years between 

1815 and 1865, no fewer than fifty-seven different identifiable patterns of field artillery were 

produced in the United States alone, with British, Mexican, Spanish, and French field 

artillery also captured or purchased by the United States Army adding to that number 

(Hazlett, Olmstead and Parks 2004).  That’s more than one model of gun or howitzer per 

year!  There were several dozen more types of heavy and naval artillery built, captured, or 

purchased by the United States during this same period.  This leaves much room for both 

questions and experimentation. 

 Commonly, experimental archaeology focusing on gunpowder artillery revolves 

around the firing of reproduction guns at targets to determine their effects.  Exceptions do 

exist, however, as shown by Joe Simmons’ experiments in replicating fifteenth and sixteenth 

century ships’ cannons (1992). 

 In 2002, archaeologists, historians and the Danish military reconstructed a fifteenth 

century cannon found in Sweden, called the Loshult gun.  The experiment focused on the 

question of whether cannons like the Loshult gun fired arrows, such as the examples found at 

Eltz Castle in Germany.  The experiment concluded that guns like the Loshult gun could not 

have fired arrows and then explained the changes that would have to be made to guns for the 

successful firing of arrows (Leibnitz 2002). 

 In 2006, Derek Allsop and Glenn Foard reproduced a seventeenth century English 

cannon based on artillery ammunition found on a sunken ship called the Swan.  They fired 
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case shot to determine the spread on both horizontal and vertical planes to determine 

effectiveness of the shot as well as to discern the spread pattern (2007). 

 In 2011, maritime archaeologists at the University of Haifa and Rafael Advanced 

Defence Systems built a scaled down, nineteenth century 12-pounder naval cannon and ship 

side, both based on designs available in the 1840s.  They fired solid shot at the ship sides at 

various velocities to determine both whether a 12-pounder cannon could have sunk a certain 

ship found sunk in Akko harbour, as well as what other damage a 12-pounder cannon could 

inflict.  They determined that, in fact, a 12-pounder could sink the brig the archaeologists had 

been working on and that low velocity fire created more splinters and thus did more damage 

to enemy sailors (Yahanov, et al 2012). 

 With each experiment, the archaeologist must take into account many different 

variables.  The farther back in history the period concerned, the less information is available 

on the gun, the gunpowder, the shot, and the effect.  The archaeologist also must take into 

account the scale, the range, the gun, the gunpowder, the shot, and the recording tools used. 

 These tests all had serious problems with different aspects of the experiment, but, of 

the three experiments, it was the replica fifteenth century cannon firing that did the best job 

of mitigating variables.  The test was reproduced in full scale.  It was conducted on a 

government firing range.  The gun was reproduced exactly.  The gunpowder, arguably the 

least standardized of all the variables, was manufactured by hand using materials as close to 

the original ingredients as could be found and to period recipes.  The shot was reproduced 

from surviving examples and with historically accurate methods.  Finally, the test was 

recorded using military-grade, fire-finder radar and other detection and recording equipment 

(Leibnitz 2002). 

 The seventeenth century cannon firing had several variables which were addressed 

only at the publication stage.  The testing was done with a full scale cannon, but the cannon 
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itself was a steel reproduction mounted first on a modern mount and then on a modified 

carriage made from a trailer.  The gunpowder was modern, despite the fact that seventeenth 

century gunpowder was far less powerful and of a less standardized composition.  The shot 

was well reproduced, and they marked it for recording purposes during recovery; however, 

once fired, the markings were erased by the deforming of the lead shot.  The shot was also 

slightly smaller than the calibre of the barrel, resulting in greater windage between the barrel 

and the shot than would have been present historically.  This was fixed by applying wadding.  

It is unknown how this anachronistic addition affected the experiment’s results.  Recording 

was hampered by the lack of markings on the shot and the failure to recover some shot due to 

the presence of modern unexploded ordnance on the government firing range at which the 

experiment was partly conducted (Allsop and Foard 2007). 

 That said, the seventeenth century cannon experiment strove to answer many of the 

same questions that the present experiment strives to answer.  The differences between the 

two are substantially those of hardware, not of effect.  Both lay out the patterns of the case 

shot to determine the patterns that might be found on the battlefield.  However, as well as 

correcting the errors of authenticity and procedure found in the seventeenth century cannon 

test, the present experiment also uses different artillery of a larger size, which fired different 

ammunition, with both fewer and larger sub-calibre munitions contained within each shot 

(Allsop and Foard 2007). 

 The nineteenth century cannon firing was conducted at less than half scale.  That 

meant scaling down everything from the size of the cannon and ball to the thickness of the 

wooden wall section they shot at.  This raises questions about the validity of the experiment 

overall.  Scaling down the size of the cannon and ammunition might provide accurate flight 

paths for the shot, but this experiment tested the shots’ effect on a target.  Here, the target was 

a scaled down wooden wall.  While it is possible to reduce the thickness of the wood, it is 
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impossible to scale down the wood itself.  The cellulose, hemicelluloses, lignin, and mineral 

elements of the wood remains the same, with the same bonding strength, and cannot be 

scaled along with the rest of the variables.  In an experiment whose purpose is to test the 

reaction of these various elements of wood to the impact of solid shot, scaling would seem 

like a poor choice (Yakanov, et al 2012). 

 Then too, the nineteenth century experiment fired ammunition substantially smaller 

than the barrel bore, similar to but more pronounced than in the seventeenth century test.  The 

shot in this experiment were 50.8 mm in diameter, and the barrel was 64 mm in diameter, a 

difference of more than a quarter of the diameter of the shot.  The archaeologists attempted to 

overcome this challenge with plastic sabots, which, besides being made of an anachronistic 

material, also imparted their own effect on the test (Yakanov, et al 2012). 

 Unfortunately, the fifteenth century cannon test concerned equipment of medieval 

origin and subsequently suffered from a lack of published material with clear information on 

the subject.  Otherwise, the test is perhaps to best conducted to date, with extreme attention to 

detail and well recorded effects.  The published material on the test also noted the tiniest 

inaccuracies in their preparations and execution thereof (Leibnitz 2002). 

 Both the seventeenth and nineteenth century cannon tests had problems with their 

reconstructed cannons, necessitating the application of anachronistic wadding.  They failed to 

address problems with scaling, recovery, and recording.  Other gunpowder artillery 

experiments have also been conducted, usually along the same lines as the ones described 

above, and often adversely affected by many of the same problems that were present in the 

examples used here (e.g. Mackie 2011).  Lack of space precludes their inclusion in this study. 

 The present experiment will address these concerns by using an original artillery 

piece, ammunition reproduced and employed according to manuals published and used 
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during the historic period, and by using a field free of unexploded ordnance hazards.  The 

firing, recovering, and recording will take place on a 1:1 scale, further reducing problems. 
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Chapter 3 
The need for this experiment 

 
 William B. Lees has noted a peculiar phenomenon: people of the present day, who 

travel by automobile to arrive at an historic battlefield and then disembark to enjoy a gentle 

stroll around the site, have a very different method of perceiving distance than did the 

soldiers who marched to the field to fight.  The result, as he showed through archaeological 

excavation of the battlefield at Mine Creek, Kansas, is that relying solely on descriptions in 

texts is not an accurate method for placing actions on a battlefield (2001: 149). 

 So, with historical texts as basic guidelines, archaeological survey and mapping is 

often used to find the battle lines.  This has been successfully done by the National Park 

Service at Little Big Horn, Sand Creek, Big Hole, Wilson’s Creek, and Pea Ridge.  States 

have also undertaken archaeological surveys, notably the State of Kansas with the Mine 

Creek battlefield (Lees 2001; Scott 2001; 2010; Scott, Roeker and Carlson-Drexler 2008; 

Carlson-Drexler, Scott and Roeker 2008). 

 Canister artefacts are often found on Civil War battlefields.  Unlike masses of musket 

balls or shell fragments, canister can often be hard to read.  With musket balls, dropped balls 

show where infantrymen were, and fired balls show the direction they were shooting.  Shell 

fragments are likewise found around where enemy lines were positioned.  Canister, however, 

is scattered across the battlefield seemingly without regard to friendly or enemy lines. 

 Understanding the placement of canister shot is hindered by several factors. Canister 

was used only under certain conditions, affecting placement and concentration of artefacts.  

Its shot is large enough to be easily spotted both by field walking and metal detecting, but 

small enough to be handily carried off the battlefield by collectors.  Finally, several cannons 

might fire the same calibre canister rounds over the same ground in different directions, 

creating confusion for the archaeologist. 
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the plot of the expedient canister to the results of the seventeenth century cannon test firing of 

the previous chapter, the shape, if not the scale, of the shot pattern is strikingly close.  

Compared to the other types of canister recovered by the survey, the expedient canister is the 

only type with a distinct pattern (Allsop and Foard 2007: 138; Scott, Roeker and Carlson-

Drexler 2008 139).  The question now becomes: why? 

 This expedient canister was probably fired by Guibor’s Confederate battery from their 

6-pounders (Scott, Roeker and Carlson-Drexler 2008: 44-45).  Similar expedient canister has 

been found on other battlefields (Carlson-Drexler, Scott and Roeker 2008: 78-79).  In this 

instance, we can trace the source of this shot to no more than six guns (Civil War batteries 

consisting on average of four or six guns), probably placed fourteen yards apart, as was 

prescribed by the tactics manuals of the day.  This would give a six gun battery a frontage of 

eighty-two yards, allowing two yards per gun (Hunt, Barry and French 1864: 185-186). 

 One battery firing the ammunition type in one spot helps explain the patterning, but it 

doesn’t tell the whole story.  The expedient canister is composed of iron rod stock 5 cm long 

by 2 cm on the sides (Scott, Roeker and Carlson-Drexler 2008: 44-45).  It looks like rusty 

iron bits, not like a battlefield relic (Scott, Roeker and Carlson-Drexler 2008: 129).  Perhaps 

its appearance is what saved this type of shot from the collectors.  If found, collectors would 

discard it as junk, presumably where it was found, and move on to more identifiable artefacts.  

Some of them, no doubt, were recovered by collectors, but the uniqueness of the round and 

the low level of desirability for most collectors led to the preservation of enough of the shot 

where they fell that the result is a fairly complete picture of the firing pattern. 

 On March 7, 1862, a Federal army of 12,000 under General Samuel Curtis engaged a 

Confederate army of 16,700 under General Earl van Dorn at Pea Ridge, Arkansas.  The battle 

featured more artillery, and there was a better understanding of the types present.  Sixty-five 

Confederate cannon and forty-nine Federal cannon participated, representing both 
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smoothbore and rifled varieties in four calibres: 6-pounder smoothbore guns, 6-pounder guns 

that had been rifled on the James pattern (making them 14-pounder James guns), 12-pounder 

howitzers, and 24-pounder howitzers.  Most Federal batteries (the only ones with ordnance 

listed) roughly consisted of four six-pounder guns (rifled, smoothbore, or mixed) and two 12-

pounder howitzers (Carlson-Drexler, Scott and Roeker 2008: 62). 

 Artillery was well used in the battle, 

and the archaeological record supports this.  

Two hundred thirty-eight canister balls were 

recovered in three calibres, along with three 

canister base plates, twenty-two canister top 

plates, and six expedient canister projectiles 

similar to the ones recovered at Wilson’s 

Creek (which is not surprising as many of the 

same units fought at both battles) (Carlson-

Drexler, Scott and Roeker 2008: 49-51). 

 The canister is roughly clustered in 

five distinct areas and is represented, 

generally, in the entire area swept by metal detector survey.  Most shot collected was fired 

from 6-pounder guns and 12-pounder howitzers, and is mixed, reflecting the mixed batteries 

that existed at Pea Ridge.  No firing pattern emerges, however.  This is due, in part, to the 

larger number of guns, the large number of canister rounds fired, and an incomplete survey of 

the entire battle area (Carlson-Drexler, Scott and Roeker 2008: 49-51, 88). 

 One interesting addition to the archaeological survey report on Pea Ridge was a map 

which located probable artillery locations based on archaeological evidence and historical 

accounts.  In their report, Carl G. Carlson-Drexler, Douglas D. Scott, and Harold Roeker state 

Figure 5.  A composite map of the Pea Ridge Battlefield 
including both the canister artifacts recovered during the 
survey and the battery positions hypothesized by Carlson-
Drexler, Scott and Roeker (2008: 88, 106). 
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that, “Canister was not fired beyond 400 to 500 yards as it became ineffective against troops 

beyond that range. Extrapolating back from the artillery artefact find locations to no more than 

500 yards places the [Confederate] artillery on relatively flat ground that rises above the heads of 

the ravines that dissect the western flanks of the ridge” (2008: 95). 

 Lees’ report contained a similar map placing artillery on the battlefield at Mine Creek, 

Kansas.  He drew one circle 300 yards from the canister he found and another 600 yards from 

the canister, and speculated that the guns were no further away than that (Lees 2001: 148-

149). 

 But are these assumptions correct?  The experimental archaeology conducted by 

Allsop and Foard would lead archaeologists and historians to conclude that they were.  

However, at a second glance, there are many important differences between mid-seventeenth 

century cannons and case shot and their mid-nineteenth century counterparts.  Regulation 

canister rounds from the American Civil War feature larger shot than those used during the 

English Civil War.  The guns are bigger as well, and the powder was more potent.  Terrain 

and tactics also differ, which changes both the implementation and effect of the cannons and 

the rounds. 

 While tactical doctrine of the time called for use of canister at maximum ranges 

between 300 and 450 yards (Gibbon 1863: 359; Roberts 1863: 49), how much farther does 

the farthest shot fly?  Gunners don’t aim for the base of the target, but centre mass, meaning 

most of the balls should fly past the target.  Are the shot characteristics of the larger shot of 

mid-nineteenth century canister comparable to the smaller shot of mid-seventeenth century 

case shot?  This experiment was designed to answer those questions. 
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Part II—The Hardware 
 

Chapter 4 
The Model 1857 Light 12-pounder Gun 

 
 Nicknamed the Napoleon after French Emperor Napoleon III, the Model 1857 Light 

12-pounder Gun would become the most prolific and popular smoothbore artillery piece of 

the American Civil War (Nosworthy 2003: 70-71, 464-468).  It would serve, despite its 

apparent obsolescence, from its acceptance into service in 1857 until it was phased out of 

service in the mid-1880s (Chief of Ordnance 1886, 1888).  It would continue to serve in a 

ceremonial role until the Army began to divest itself of the guns in 1900 (Chief of Ordnance 

1900: 4).  

Figure 6.  A Federal battery of Napoleons near Chancellorsville, VA (Anon 1863). 

 The field artillery service in the US Army of the twenty years prior to the American 

Civil War was based around four different pieces of ordnance: the 6-pounder and 12-pounder 

guns of Model 1841, and the 12-pounder and 24-pounder field howitzers also of Model 1841.  

These were to be divided into six-gun batteries of two types.  Light batteries consisted of four 

6-pounder guns and two 12-pounder howitzers.  Heavy batteries consisted of four 12-pounder 

guns and two 24-pounder howitzers (Hunt, Barry and French 1864: 2, 4).  Light batteries 

would support cavalry, and both heavy and light batteries would support infantry.  
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Traditionally, guns fired solid shot and canister, while howitzers fired shell and spherical case 

(Roberts 1863: 29-30).  Pairing the two together allowed batteries to fire the widest variety of 

ammunition against any target. 

 In 1853, the French Emperor Napoleon III accepted into the French service a new 

cannon called the Canon obusier de campagne de 12 cm, modèle 1853.  It was the result of an 

initiative of his to replace both the 8-pounders and 12-pounders then in French service.  This 

gun was lighter than traditional 12-pounders, making it more mobile.  The name canon 

obusier (Eng: gun-howitzer) referred to the gun’s ability to fire both gun ammunition (shot 

and canister) and howitzer ammunition (shell and spherical case) at both gun and howitzer 

angles of fire.  Physically, the weapon was a gun, lacking the howitzer’s sub-calibre 

combustion chamber in the breech.  By the end of the Crimean War Austria, Prussia, Saxony 

and Russia had all adopted the French design (Ripley 1984: 26; Hazlett, Olmstead and Parks 

2004: 88). 

 US Army observer of the Crimean War, Ordnance Major Alfred Mordecai was 

impressed by the gun and included a description of it in his report Military Commission to 

Europe in 1855 and 1856 (Nosworthy 2003: 81-83).  On December 14, 1856, the US Army 

ordered a copy of the French gun from Ames Manufacturing Company in Chicopee, 

Massachusetts.  Accepted by the Ordnance Department on March 25, 1857, the initial gun 

was deemed undesirable, but nonetheless four more guns were ordered on May 28.  

Reflecting the low priority of military development at the time, the third order for the new 

gun wasn’t placed until February 21, 1861, when four more guns were ordered (Hazlett, 

Olmstead and Parks 2004: 88, 91). 

 Some development did occur over the course of the early orders.  The second order 

lengthened the guns by three inches, fixing the preponderance issues that had made the initial 

gun unacceptable.  This increased the overall weight by forty pounds.  The first thirty-three 
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guns were cast with handles, but, by the second year of the Civil War, they were deleted on 

subsequent castings to simplify the process (Hazlett, Olmstead and Parks 2004: 88-89). 

 Improvements over existing US artillery were noticeable.  The Model 1841 12-

pounder weighed 1,750 pounds, while the Model 1857 weighed just over 1,200 pounds 

(earning it the moniker “light”) and had a maximum range just fifty yards less than the old 

model firing the same two and a half pound powder charge, despite being just over a foot 

shorter (Ripley 1984: 27; Gibbon 1863: 455-456).  Though heavier than the 12-pounder 

howitzer, which weighed in at 788 pounds (Hazlett, Olmstead and Parks 2004: 74), being 

able to fire all types of ammunition at higher elevations meant that the howitzers were 

obsolete, and, with batteries requiring only one calibre of ammunition (rather than two), 

ordnance supply and consumption was streamlined with the new model.  The howitzers were 

also limited by their relatively short range (about 550 yards less than the Model 1857) 

(Gibbon 1863: 456-457).  The Model 1857 also outweighed the 6-pounder gun, but only by 

320 pounds, and it offset that handicap by being able to throw a ball twice the size almost one 

hundred yards farther (Hazlett, Olmstead and Parks 2004: 40; Gibbon 1863: 455-456). 

 Following the start of the Civil War, production increased steadily, with 175 

additional Napoleons being delivered to the US government by the end of 1861.  Five 

separate firms were granted contracts to produce the gun:  Ames Manufacturing Company, 

who had produced the first guns, as well as Cyrus Alger and Company, Henry N. Hooper and 

Company, and Revere Copper Company all three of Boston, Massachusetts; and Miles 

Greenwood and Company of Cincinnati, Ohio.  By the end of the 1863, these five firms had 

cast 1,131 Napoleons for the US government, with the last of these being delivered on 

January 24, 1864.  As many as fifty additional Napoleons were produced for states, with 

eighteen to Massachusetts, at least six going to New Jersey, and two to Ohio (Hazlett, 

Olmstead and Parks 2004: 89, 91-92). 
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 The Napoleon quickly gained a reputation as a quality weapon that was both deadly to 

the enemy and safe and effective for the operators.  On July 4, 1864, the Chief of Ordnance, 

Brigadier General George Ramsay wrote, “No instance has occurred during the war of the 

12-pounder bronze gun (the Napoleon) having worn out or of its bursting…” (Ripley 1984: 

28).  The more modern rifles tended to recoil excessively, in some cases up to nine yards due 

to 100:1 gun to shot weight ratio.  This would break the lighter Number 1 carriages (the 

regulation carriage for 6-pounder guns and 12-pounder howitzers) on which the rifles were 

mounted.  Napoleons, on the other hand, mounted on heavier Number 2 carriages, recoiled at 

most two yards thanks to its more proper 300:1 gun to shot weight ratio.  This meant it was 

sturdier and easier to move back into position after each shot (Nosworthy 2003: 467-468). 

 The Napoleon’s reputation was such that, in late 1861, Major General George 

McClellan had ordered that the Napoleon be the only variety of smoothbore gun used by the 

Army of the Potomac, the primary Federal army in the eastern theatre, despite there being 

fewer than 100 Napoleons in the entire US inventory at the time (Hazlett, Olmstead and 

Parks: 2004: 89).  In July 1861, only four of the fifty-five guns in the Army of the Potomac 

were Napoleons.  By October 1862, that 

number had risen to 126 of the 321 guns in 

the army, almost forty per cent of the total.  

By July 1863, more than forty-three per cent 

of the Federal guns at Gettysburg were 

Napoleons, and the percentage of Napoleons 

in the Army of the Potomac would increase 

to nearly fifty per cent by 1865 (Nosworthy 

2003: 465-466). 

 The Confederacy also favoured the 
Figure 7.  A Napoleon hitched to its limber on a wharf (Anon 
1865). 
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Napoleon.  It was produced by Confederate foundries starting in late 1861 with two 

Napoleons shipped from Leeds and Company of New Orleans, Louisiana, on December 19.  

Fifty-four Napoleons had been produced by the end of 1862.  Casting was done by Leeds and 

Company, as well as Tredegar Iron Works in Richmond, Virginia; the Augusta Foundry, the 

Columbus Confederate States Arsenal and the Macon Arsenal in Georgia; the Charleston 

Arsenal in South Carolina; and Quinby and Robinson in Memphis, Tennessee.  Leeds and 

Company and Quinby and Robinson were in cities which quickly fell to Federal forces and 

have estimated outputs of twelve and eight guns respectively.  Nevertheless, by the end of the 

war, these seven foundries had cast an estimated 535 Napoleons for Confederate service or 

for service by the several states comprising the Confederacy (Hazlett, Olmstead and Parks 

2004: 100-101, 107). 

 Regulation Federal Napoleons copied 

almost exactly the French gun, with the 

exception of being three inches longer, and 

the early deletion of the handles (Ripley 

1984: 26-27).  The basic shape remained the 

same, featuring clean lines, a muzzle swell 

and a raised muzzle face.  The guns were 

cast solid, then bored out and polished to 

remove casting marks.  The final form was 

72.55 inches long and 11.5 inches in diameter on the outside.  The Napoleon’s bore was 4.62 

inches in diameter and 63.6 inches long (Hazlett, Olmstead and Parks 2004: 90).  Standard 

markings on the guns include the foundry’s serial number (also termed a rimbase number), 

the foundry’s name, the year of fabrication, the gun’s weight in pounds, the gun’s 

government serial number, the government inspector’s mark, and the initials “U.S.”  Most 

Figure 8.  Napoleons emplaced inside defensive works 
around Atlanta, GA after being captured by Federal forces 
(Barnard 1864). 
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often this information is found on the muzzle face, but information is sometimes located on 

the trunions, the rimbase, the breech, and between the trunions on the barrel (Hazlett, 

Olmstead and Parks 2004: 96-97). 

 Confederate Napoleons came in several varieties.  Some conformed visually to the 

Federal pattern.  Others deleted or modified the muzzle swell.  The Confederacy, lacking 

sufficient gun bronze, also fielded a cast iron variant with a banded breech.  These variations 

all conformed to the internal dimensions of the Federal Napoleon and used the same 

ammunition (Ripley 1984: 27; Hazlett. Olmstead and Parks 2004: 101-107). 

 The Model 1857 was the last 12-pounder smoothbore gun issued by the US Army.  

After the Civil War, it was slowly phased out in favour of rifled ordnance and, increasingly, 

breech-loaders.  France had rifled all their Napoleons by the time of their defeat in the 

Franco-Prussian War (Gallagher and Wise 1991: 30).  That war showed the extreme 

obsolescence of smoothbore cannon but also the increasing obsolescence of muzzle loading 

cannon. 

 Through the 1870s and 1880s, ordnance reports show the Napoleon still being issued 

(though at diminishing rates) to units of the US Army, mostly for financial reasons.  The last 

year live ammunition was issued to regular army units for the Napoleon was 1888 when 250 

shells and 250 canister rounds were issued by the Ordnance Department (Chief of Ordnance 

1888: 30, 33).  In fiscal year 1889 ammunition was still being issued to militia units.  That 

year they received 40 canister rounds for the Napoleon (Chief of Ordnance 1889: 81).  This is 

the last time that live ammunition appears for the Napoleon in any ordnance report. 

 Blank ammunition continued to be issued for the Napoleon into the 1890s, with 

19,713 blank cartridges being issued to the regular army for the Napoleon in fiscal year 1893 

(Chief of Ordnance 1893: 93).  The first time that Napoleons are mentioned as being disposed 
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of is in the Chief of Ordnance’s report for fiscal year 1900 when they are shown as being 

disbursed under an act of 1896 (4).  
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Chapter 5 
The canister round and its employment 

 
 The canister round is a type of case shot.  Case shot dates nearly to the beginning of 

cannons, being mentioned by Gibbon at the siege of Constantinople in 1453 (1863: 139).  

Simply put, case shot is comprised of a case filled with shot.  The composition of the case 

shot varies depending on the era and nation.  Over the years cases have been fabricated of 

cloth, wood, tin, iron, steel and, more recently, plastic (Allsop and Foard 2007: 112-113; 

USA Ord. Dept. 1861: 275-276).  The purpose of case shot is to defeat personnel in the open.  

It does this by spreading sub-calibre shot in a cone from the muzzle of the gun. 

 The cases have covered shot of varying sizes, styles and materials.  Stone, lead, iron, 

steel and other metals have all been used to fill the cases.  The size of the shot has varied 

widely, but generally ranges from half an inch to two and a half inches, depending on the size 

of the cannon being used and the manufacturer (Allsop and Foard 2007: 112-113; USA Ord. 

Dept. 1861: 275-276). 

 By the time of the American Civil War, the US Army had two types of case shot in 

service.  The newest was spherical case, which comprised a hollow iron ball filled with .69 

calibre lead musket balls with a small bursting charge at the centre.  A fuse could be set to 

burst the charge at the appropriate time, raining shrapnel down on enemy troops.  Spherical 

case in the US occasionally went by its name in the British service: shrapnel shot (USA Ord. 

Dept. 1861: 275; Gibbon 1863: 147-148). 

 The more traditional was the canister round.  Canister came in three varieties.  The 

first was for guns.  It featured a tin case or can tacked onto a wooden sabot with small nails.  

A thick iron baseplate was inserted into the can and twenty-seven iron balls were placed on 

top of the plate in three tiers of seven and one tier of six.  Sawdust filled the voids in the can 

to reduce shot movement inside the can.  The can was capped with a thin iron top plate, and 

the top of the can was scored and folded over the top plate, sealing the can.  The sizes of the 
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can, the balls, and the plates varied depending on the size of the gun.  6-pounder shot was 

between 1.14 and 1.17 inches in diameter and weighed 0.21 pounds apiece.  12-pounder shot 

was between 1.46 and 1.49 inches in diameter and weighed 0.43 pounds apiece (USA Ord. 

Dept. 1861: 36, 275-276, 280-281). 

 The other two varieties were for howitzers.  For the field howitzer, the cans were 

constructed in the same manner, but were filled with 48 iron balls.  Like canister for guns, the 

size of the shot varied with the size of the piece.  The sabot, rather than being generally 

straight, was tapered so that the powder bag fit into the combustion chamber.  For the 

mountain howitzer, construction was similar to that of the field howitzer, but the can was 

filled with 148 .69 calibre lead musket balls (USA Ord. Dept. 1861: 36, 275-276, 280-281). 

 For all the rounds, the powder bag was made of wool serge or merino, filled with the 

prescribed amount of powder, and affixed to the sabot by means of string, with the excess 

folded over and tied again (USA Ord. Dept. 1861: 271-272).  The Ordnance Manual specified 

two pounds of cannon grade black powder for the 12-pounder’s canister round (1861: 242-

280). 

 During the Napoleonic era, canister and its larger cousin, grape shot, were fired out to 

800 metres with effect (Nosworthy 2003: 434).  Then spherical case was developed, and 

canister had its useful range shorted considerably (Roberts 1863: 98-99).  The Napoleon 

could fire spherical case out to 1,135 yards.  The shortest fusing for the spherical case was 

one second, bursting the shot at 300 yards (Gibbon 1863: 456). 

 Regulations hadn’t been published for the use of spherical case, as it was a relatively 

recent addition to the limber chests, but instructed the firing of solid shot at enemy troops out 

to 1,000 yards until they closed to within 350 yards.  After that, regulations specified 

switching to canister (Hunt, Barry and French 1864: 29). 
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 Two leading artillery officers, Major Joseph Roberts and Captain John Gibbon each 

published treatises on artillery tactics and employment.  Roberts, in his Handbook of 

Artillery, suggested using spherical case from 1,500 yards to 650 yards, solid shot from 650 

to 350 yards and canister from 350 yards until the battery was overrun or the attack was 

driven off (1863: 51).  Gibbon authored the Artillerist’s Manual, in which he recommended 

firing solid shot against infantry and shell or spherical case against cavalry.  Gibbon 

suggested switching to canister between 300 and 400 yards.  At very close range, Gibbon 

instructs gunners to aim low, to encourage ricochet and scatter (1863: 359). 

 Gibbon also stressed placing the guns on a gradual slope.  The ideal slope was 1/100, 

and never more than 7/100, so that the shot would skip and ricochet.  Slopes higher than 

7/100 made fire inaccurate, and caused shot to plunge and bury itself in the ground rather 

than ricochet across the surface (1863: 358). 

 In practice, firing was usually controlled by the individual battery commanders.  

Often gunners would switch to canister as soon as enemy troops breached 400 yards.  

Occasionally, gunners continued firing solid shot or spherical case until the enemy had closed 

to 200 yards before switching to canister (Nosworthy 2003: 438-439). 

 When fired, the canister round would burst open from the force of the discharge of the 

piece with a slight assist from moisture in the sawdust flashing to steam and the battering of 

the shot against the walls of the can.  The shot would then spread at a steady rate. 

 Each gun would be allotted four limber chests.  Two were mounted on the caisson 

along with the spare wheel.  One was mounted on each of the two limbers, the carts to which 

gun and caisson would be hitched.  Each limber chest was allotted twelve solid shot, twelve 

spherical case, four shells and four canister rounds (Hunt, Barry and French 1864: 5, 13). 

 The Napoleon, like all Federal artillery, was supposed to be manned by a crew of 

sixteen.  The crew was led by the chief of the piece, by regulation a sergeant.  The gun was 
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manned by four men (numbered 1 through 4), who each did a separate job with regard to the 

loading and firing of the gun.  These men were overseen by the gunner, a corporal, who also 

aimed the piece.  Three more men (numbered 5 through 7) operated the limber chest on the 

gun’s limber.  They readied the ammunition for use and carried the requested ammunition 

from the limber to the gun crew.  Another corporal (numbered 8) is assigned as chief of the 

caisson.  When ammunition was being served from the caisson instead of the gun’s limber, 

crewmen 5, 6 and 7 operated at the caisson with the chief of the caisson.  The remaining six 

crewmen were drivers and rode the left side horses hitched to the limbers for the gun and 

caisson (Hunt, Barry and French 1864: 73-84). 

 Two crews comprised a section, which was led by a lieutenant.  By regulation, three 

sections comprised a battery, though some batteries contained only two.  The battery was 

commanded by a captain and was a self-contained unit, complete with mobile repair 

facilities.  Each battery was assigned a battery wagon and a travelling forge.  Napoleon 

batteries were also authorized an extra six caissons to carry extra ammunition.  These were 

kept in the artillery park during battle, and rotated with those that travelled with the guns 

when the primary caissons ran out of ammunition (Hunt, Barry and French 1864: 4-5, 15, 

136, 165, 183-186). 

 Besides the aforementioned troops, each battery was authorized a lieutenant who 

commanded the line of caissons, a first sergeant, a quartermaster sergeant, two buglers and 

six artificers.  The artificers were mechanics, farriers, wheelwrights and saddlers.  They kept 

the repair stores in the battery wagon and operated the travelling forge (Hunt, Barry and 

French 1864: 4). 

 With five officers, 150 men, and 110 horses, the artillery battery of six guns was a 

formidable formation, and the captain commanding a battery had as much combat power at 

his control as a colonel commanding an infantry regiment (Hunt, Barry and French 1864: 4).  
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Artillerymen were also supposed to be fairly bright, as pointing and laying a gun and cutting 

fuses required more intelligence than either infantry or cavalry service.  Geometry, 

trigonometry and calculus were all important to the successful employment of artillery.  

Understanding principles such as grazing fire and plunging fire, direct fire and enfilade fire 

and the ability to force a type of ammunition to do exactly what was required could turn the 

tide of a battle (Tidball 2011: 398; Gibbon 1863: 201-229). 
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Chapter 6 
The hardware used in this experiment 

 
 The Napoleon used in this experiment is owned by members of Battery I, 1st United 

States Artillery Regiment, an American Civil War reenacting unit based in Minneapolis, 

Minnesota.  Besides the Napoleon, the battery fields a 10-pounder Parrott Rifle, a 12-pounder 

Mountain Howitzer and a Gatling Gun.  Founded in 1997, they are a registered 501(c)(3) 

non-profit corporation with the goal of educating the public about the Civil War through 

living history demonstrations and battle reenactments.  Battery I participates in ten to twelve 

events each year.  The battery also regularly participates in target shoots with its cannons 

(Dalin 2012). 

 Their Napoleon is an original field 

gun.  According to a history researched and 

written by Battery I First Sergeant William 

Dalin, the gun is one of twelve ordered from 

Ames Manufacturing Company by the state 

of New Jersey in August 1863.  The guns 

were intended to arm the New Jersey 

Militia.  Originally intended to be James 

Rifles, the order was changed to Napoleons.  The guns were delivered to New Jersey in 

September 1864 (Dalin 2012; Hazlett, Olmstead and Parks 2004: 89). 

 Rather than being polished smooth, these guns have what appear to be light brush 

strokes on the barrel.  That means these Napoleons were not final exterior finished; instead, 

they were shipped with the mould release markings still on the barrel.  These guns were also 

not drilled or tapped for either front or rear sights (Dalin 2012). 

 The guns were marked in the pre-war manner, and lack the “U.S.”, government serial 

number and inspectors stamps because they were issued to state, rather than the Federal 

Figure 9.  Battery I's Napoleon at the 150th Anniversary 
Reenactment of the Battle of Shiloh, TN (author photo). 
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government.  Instead, they are stamped “N.J.” on the muzzle.  The Battery I Napoleon weighs 

1,208 pounds according to its weight stamp on the breech below the cascabel (Dalin 2012; 

Hazlett, Olmstead and Parks 2004: 97). 

 Upon receipt, these guns were stored 

in the Trenton Arsenal, New Jersey.  By the 

time New Jersey took possession of the 

guns, the emergency was over, and the Civil 

War was nearly so, and the guns were never 

issued.  They remained stored in the Trenton 

Arsenal after the war, appearing on the 

inventory of Quartermaster returns for the 

state in 1868.  They never fired a shot in anger (Dalin 2012). 

 Mr Dalin believes the guns might have been used for practice as late as the Spanish-

American War in 1898, as several photographs exists of artillerists manning Napoleons at 

that late date.  At some point in the late nineteenth or early twentieth century, the guns were 

sold and passed into private hands (2012). 

 Nine of the twelve guns from the 1863 New Jersey order are still in existence.  At 

least some guns from New Jersey were melted down to make a statue of General Phil 

Kearney, and Mr Dalin has postulated that three of the Napoleons were used in that effort, 

leaving nine (2012). 

 The canister was purchased from Paulson Brothers Ordnance of Clear Lake, 

Wisconsin.  Paulson Brothers Ordnance was incorporated by the state of Wisconsin in 1976.  

They fabricate and sell reproduction gun carriages in wood and aluminium (for display guns 

at battlefield parks) as well as artillery implements and cannon balls of various types (Paulson 

Brothers Ordnance 2012). 

Figure 10.  The weight marking on Battery I's Napoleon at the 
150th Anniversary of the Battle of Shiloh, TN (author photo).
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 The canister rounds conform 

exactly to size and weight requirements 

from the US Army Ordnance Manual of 

1861.  They differ in three aspects.  

First, the shot is zinc, not iron.  Though 

iron balls are specified by the Ordnance 

Manual, Paulson Brothers Ordnance 

uses zinc because a supply of properly 

sized iron balls could not be obtained.  

Zinc is only slightly less dense than iron and has the advantage of being a non-ferrous metal.  

This makes it easier to detect with a metal detector which can be set to detect only non-

ferrous metals.  The size and weight of the shot remain within acceptable tolerances 

according to the Ordnance Manual.  The second variation is the baseplate is made of steel, 

not iron.  Though the presence of dimpling may be affected, the weight, dispersal and flight 

characteristics of the baseplate should not be 

affected.  Finally, the canister seam is not 

soldered (Paulson 2011). 

 The canister rounds are black, eight inches 

tall including the sabot and they contain 27 sub-

calibre balls in four tiers.  The balls are cast zinc 

and, on average, 1.475 inches in diameter and 

weigh 0.43 pounds.  The canisters are formed of 

tin sheets, six inches tall, 4.45 inches in diameter 

on the inside and .02 to .025 inches thick.  The 

two ends of the tin are joined by cutting slits and 

Figure 11.  The canister rounds ordered from Paulson Brothers 
Ordnance.  Those on the right have been modified for the 
experiment (author photo). 

Figure 12.  Canister shot number 11 partially 
reassembled after modification for the experiment 
(author photo). 
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tabs in the tin.  The formed tin cylinders are nailed to the light wood sabot with eight nails.  

The sabot has two grooves to attach the powder bag and is 4.52 inches in diameter tapering 

down to 4.15 inches in diameter, and 2.25 inches in height. 

 The steel baseplate is .25 inches thick and 4.4 inches in diameter.  It is inserted, and 

the first tier of balls placed on top with six balls lining the outside and the seventh in the 

centre.  Sawdust fills the voids.  The next tier of balls is placed atop the first tier, offset 

except for the centre ball.  Sawdust fills the voids.  The third tier of balls is placed atop the 

second tier, again offset except for the centre ball.  Sawdust fills the voids.  The top tier is 

placed atop the third, the six balls lining the outside.  There is no seventh ball on the top tier, 

as the centre balls cannot be offset as those ringing the outside of the can, leaving no room 

for a seventh ball in the final tier.  Sawdust fills the voids.  Finally, the iron top plate or lid, 

.07 inches thick and 4.4 inches in diameter, is placed atop the whole.  The top of the canister 

is slit at close intervals, .25 to .33 inches apart, to form a ring of tabs above the lid.  The tabs 

are then hammered down to secure the lid. 

 The cartridge bags were made by 

Patricia Baehr of black wool serge.  They are 

cut from a side form 14.5 inches by 10 inches 

and a circular base form 5.25 inches in 

diameter.  They are sewn with woollen thread 

12 stitches to the inch leaving a seam allowance 

of half an inch on the wall and half an inch on 

the base.  The seam overlap is basted down with the same woollen thread.  All construction is 

as specified by the Ordnance Manual of 1861 (USA Ord. Dept. 1861: 271). 

Figure 13.  Completed cartridge bags and cut blanks 
(author photo). 
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 Upon receipt of the canister rounds, the 

author disassembled them and marked each canister 

with a shot number using a Dremel rotary tool.  The 

canisters were numbered 1 through 17 with the final 

canister being marked with an X.  Numbers were 

placed on each ball, baseplate and lid.  The canisters 

were marked on the side in the middle, on the inside 

near the top and on the sabot near the middle of the bottom.  The balls for each shot were 

then divided into three groups of seven and one group of six.  They were spray painted with 

fluorescent pink, white, fluorescent orange and red.  The balls were then loaded into the 

canister with the pink balls on the bottom, followed by the white balls, the orange balls and 

the red balls on the top. 

 The cartridge bags were filled with Goex 

Powder, Inc., brand Cannon grade black powder 

from 25 pound bags.  Each cartridge bag was 

charged with two pounds of black powder and 

weighed on a scale to ensure accuracy.  Then the 

cartridge bags were affixed to the sabots using 

twine.  Shot X did not get a cartridge bag.  The bag 

was slipped over the sabot until the sabot rested on the black powder, and the twine was tied 

around the bag and sabot at the upper groove.  The bag was then folded over the twine, and 

secured with another piece of twine tied over the whole at the sabot’s lower groove.  The 

excess cloth was removed with shears.  To make the completed rounds fit through the shot 

gauge, the author had to remove the seam overlap where it showed on the outside.  This was 

done using shears and a rasp. 

Figure 14.  Balls from canister shot number 12 after 
having the numbers applied, but before being 
painted (author photo). 

Figure 15.  Canister shot being painted in red and 
fluorescent orange (author photo). 
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 Shots were marked using 2.5 inch by 

3.5 inch red stake flags purchased from 

Uline, Inc.  Plotting was done using an 

Epoch 50 survey grade global positioning 

system and a Ranger 3 running Survey Pro 

version 4.0 by Spectra Precision rented 

from Surveyors Materials, Inc., in St. Louis, 

Missouri. 

 The experiment was conducted on private property located 5.5 miles east southeast of 

Mascoutah, Illinois, and 6.3 miles south of New Baden, Illinois.  The property runs 677 

metres north and south and 411 metres east and west.  The area is 278,247 metres2.  The 

northern and eastern sides of the field are bounded by roads.  The southern and western sides 

of the field are bounded by trees.  The western border is a thick tree line.  The southern 

border is a forest. 

 The field is divided into two 

halves by a tree line running north 

and south from the southern edge of 

the field to about the midpoint of the 

field.  The western half of the field 

is about three quarters as wide as the 

eastern side and between 152 and 

192 metres shorter than the eastern 

half.  It was fallow during the shoot.  

The eastern half of the field was 

Figure 16.  A stake flag marking a gouge in a felled branch 
caused by the impact of a canister ball (author photo). 

Figure 17.  Map of the site used with distances overlaid (Mueller Farm 
2011). 

H 
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under cultivation, having been planted with soybeans using a no-till method.  The crop had 

just sprouted, due to drought conditions (Mueller 2012). 

 The ground slopes gradually from between 124.6 and 122.2 metres in elevation east to 

west along the northern edge to 120.4 metres along the southern edge.  This gives a 

theoretical slope varying from .67/100 to .19/100.  In actuality the slope is more complex.  

The western half conforms fairly closely to the theoretical slope.  The eastern half ripples for 

100 metres along the eastern edge before dropping off more steeply.  The western side of the 

eastern half conforms to the western half in topography.  The southern half of the eastern half 

is relatively flat and is broken by a 56 metre thick band of saplings and tall grass 167 to 131 

metres (east to west) from the southern end of the field. 
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Part III—The experiment 
 

Chapter 7 
Conducting the experiment 

 
 The experiment was conducted on Saturday, June 23, 2012.  Preparation was done 

over the course of the preceding three months.  Site preparation work was completed over the 

two days preceding the experiment.  The site was prepared by mowing down grass in front of 

the firing positions in the fallow field to prevent brush fires.  Two fences were constructed 

using lumber frames and cardboard.  The 

fences were placed at 91 metres (100 yards) 

and 274 metres (300 yards) from Firing 

Point 1, bracketing the optimal range for 

canister use.  Pine 2” x 2”s were placed eight 

feet apart with 1” x 2”s placed equidistant 

between them.  The ground was so hard that 

a hole first had to be made with a metal bar 

and a driving tool before the uprights were driven into the ground with a sledgehammer.  The 

cardboard was affixed to the uprights using staples and screws.  Subsequent wind damage 

caused the fences to be reinforced with one by two buttresses extending out from the two by 

twos on the rear of the fence.  Horizontal bracing was also done on some segments using 

remaining one by twos. 

 Because of the fence, Firing Point 1 was designated on the Thursday prior to the 

experiment.  Firing Point 1 was fifty yards east and ten yards south of the northeast corner of 

the field, overlooking the longest north to south segment of the ploughed field.  The 

remainder of the firing points were designated on the day of the experiment.  Firing Point 2 

was on the fallow field, forty yards west of the separation between the fallow and ploughed 

fields and ten yards south of the northern edge of the field.  Firing Point 3 was on the fallow 

Figure 18.  The 91 metre cardboard fence (author photo).
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field, twenty-four yards west of the separation between the fallow and ploughed fields and 

ten yards south of the northern edge of the field.  Firing Point 4 was on the fallow field, eight 

yards west of the separation between the fallow and ploughed fields and ten yards south of 

the northern edge of the field.  Firing Point 5 was on the ploughed field, eight yards east of 

the separation between the fallow and ploughed fields and ten yards south of the northern 

edge of the field.  Firing Point 6 was on the ploughed field, twenty-four yards east of the 

separation between the fallow and ploughed fields and ten yards south of the northern edge of 

the field.  Firing Point 7 was on the ploughed field, forty yards east of the separation between 

the fallow and ploughed fields and ten yards south of the northern edge of the field. 

 Trained reenactors from Battery I, 1st United States Artillery, and Battery M, 1st 

Missouri Light Artillery, manned the Napoleon during the shoot.  Earplugs were provided, 

and authentic reproductions of Civil War uniforms were worn for safety reasons.  (Natural 

fibres in the historically correct clothing don’t melt or burn when exposed to heat, making 

them safer than modern clothes in the event of an accident.)  Gloves and other safety 

accessories were also worn by necessary personnel. 

 The shots were fired in numerical 

order.  Prior to each shot, a target was 

designated by the author, and the gun was 

aimed at the designated spot.  Elevation for 

each shot was designated and checked by 

gunner’s quadrant.  Once positioned, the 

muzzle of the gun and the back of the 

handspike were marked by GPS.  Then the 

proper round was brought forward from the ammunition box.  The round was then loaded 

according to a version of the period artillery drill modified for safety. 

Figure 19.  The position of the muzzle of the gun is recorded 
by GPS prior to shooting (author photo). 
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 Occasionally, the round didn’t fit 

into the barrel.  On those occasions, a rasp 

was used to file down the cloth of the 

cartridge bag where it doubled back over 

itself.  On all occasions when it was 

necessary, filing down the bag allowed the 

round to fit.  All rounds were fired without 

mishap. 

 Round Number 1 was fired from Firing Point 1 due south at 0° elevation.  After firing 

Round Number 1, firing was suspended, and volunteers were sent downrange to field walk.  

By field walking after round one, volunteers were familiarized with the types of debris they 

would find and in what amounts it would be present.  This also validated the concept of 

searching with field walkers rather than metal detectors.  Approximately 75% of Round 

Number 1 finds were made during that first field walk.  A further 25% of Round Number 1 

finds would be made during subsequent searches. 

 Upon completion of the first field walk, the gun was moved to Firing Point 2.  It was 

aimed twenty yards east of the south-western corner of the field and depressed to -1° 

elevation.  Round Number 2 was fired.  The gun was run back into battery and elevated to 0° 

elevation.  Round Number 3 was fired.  The gun was run back into battery and elevated to 1° 

elevation.  Round Number 4 was fired.  The gun was run back into battery, and the point of 

aim was shifted to run due south.  The gun was depressed to 0° elevation, and Round Number 

5 was fired. 

 The gun was cleared and moved to Firing Point 3.  It was aimed due south, and Round 

Number 6 was fired at 0° elevation.  The gun was cleared and moved to Firing Point 4.  It 

was aimed due south, and Round Number 7 was fired at 0° elevation. 

Figure 20.  Filing the excess wool from the cartridge bag to 
make the ammunition fit in the barrel (author photo). 
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 The gun was cleared and moved to Firing Point 5.  It was aimed due south and Round 

Number 8 was fired at 0° elevation.  The gun was run back into battery and depressed to -1° 

elevation.  It was aimed twenty yards west of the southeast corner of the field, and Round 

Number 9 was fired.  The gun was run back into battery and elevated to 0° elevation.  Round 

Number 10 was fired.  The gun was run back into battery and elevated to 1° elevation.  

Round Number 11 was fired. 

 The gun was cleared and moved to Firing Point 6.  It was aimed due south and 

depressed to 0° elevation.  Round Number 12 was fired.  The gun was cleared and moved to 

Firing Point 7.  It was aimed due south, and Round Number 13 was fired at 0° elevation. 

 The gun was cleared and moved back to Firing Point 1.  It was aimed due south and 

loaded with Round Number 14.  Round Number X was loaded on top of Round Number 14.  

This constituted the double canister round.  The gun was fired at 0° elevation.  The gun was 

run back into battery and aimed at the tree at the northern end of the centre tree line.  The gun 

was depressed to -1° elevation, and Round Number 15 was fired.  The gun was run back into 

battery and elevated to 0° elevation.  Round Number 16 was fired.  The gun was run back 

into battery and elevated to 1° elevation.  Round Number 17 was fired.  With firing 

completed the gun was cleared. 

 Field walking was begun.  Field 

walking in the fields was conducted in the 

traditional manner: all moving together at 

finger-tips apart.  When one line was 

cleared, the line shifted to the next area and 

walked back.  Areas covered by traditional 

massed field walking include the entirety of 

the ploughed field south of the sapling line, 

Figure 21.  Field walkers step off from the firing point 
following shot number 1 (author photo). 
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the southern quarter and western quarter of the fallow field and the eastern quarter of the 

ploughed field.  This was done on Saturday, June 23, and again on Sunday, June 24.  The 

ploughed field except the portion south of the sapling line, and the northern quarter of the 

fallow field were then covered in the traditional manner using only two or three field walkers 

over the course of the next week. 

 On Saturday, June 23, the area between the 274 metre cardboard fence and the sapling 

line in the ploughed field was searched by three metal detectors on a trial basis to discover if 

any shot was buried below the surface.  Metal detector survey proved that no canister balls 

were buried, as all shot recovered during the metal detector survey were located on the 

surface. 

 Metal detectorists from the Midwest Coin Shooters were brought in on Saturday, June 

30, to search the tall grass in the southern end of the fallow field.  The concern of the author 

were that many canister balls were hiding under the matted down grass.  While three canister 

balls were found under the grass, none were buried in the earth.  Again, the metal detectorists 

were adamant that the detectors weren’t really necessary.  After lunch on Saturday, only one 

of the detectorists continued using his machine.  The others had abandoned the metal 

detectors in favour of a visual search. 

 Over four days, Saturday, June 23, Sunday, June 24, Saturday, June 30, and Sunday, 

July 1, the artefacts recovered were plotted using GPS, and then removed.  In all cases the 

shot had retained its markings and enough paint to be identifiable.  In only one instance had a 

number been erased, and that was on a baseplate.  Many pieces of canister side lacked 

numbers, but the shards were small, and marking the number on each piece prior to firing 

would have been impossible. 

 It was rapidly discovered that a large portion, if not most, of the shot fired due south 

(except Rounds Number 1, 14 and X) had landed in the forest south of the field.  Random 
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path field walking was begun there on Sunday, June 24, and continued on Saturday, June 30, 

and Sunday, July 1.  Due to the thick vegetation and large amounts of Poison Ivy, traditional 

field walking techniques were impossible in the forest.  Nevertheless, 48 canister balls were 

recovered from the forest. 

 Some canister balls near the edge of the forest could be plotted by GPS.  Most were 

too deep in the forest for the GPS to achieve the proper connection with the satellites for an 

accurate plot.  To rectify the problem, a line of reference points were plotted in the field just 

north of the forest.  Tape measures were laid through the forest, and the distances to two 

reference points were determined for each canister ball.  The shot location was then 

determined through triangulation. 
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Chapter 8 
The Data 

 
 Searchers found 42% or 204 of 486 of canister balls fired.  These can be broken down 

as 48.4% or 61 of 126 pink shot, 46.8% or 59 of 126 white shot, 44.4% or 56 of 126 orange 

shot and 25.9% or 28 of 108 red shot.  Seven of eighteen Sabots were recovered whole, as 

well as one identifiable sabot half, for a total of 44.4% of sabots identified, as well as the 21 

unidentifiable sabot sections.  Searchers found 66.7% or twelve of eighteen of canister lids.  

Searchers also found 66.7% or twelve of eighteen of canister baseplates, one of which is 

unidentifiable. Twelve identifiable canister 

side sections were collected (66.7% of total 

shots have a section identified), as well as 31 

unidentifiable canister side shards and 

sections. 

Figure 22.  A selection of 27 canister balls recovered through 
field walking.  An AA battery is used for size comparison 
(author photo). 

Figure 24.  A close-up view of some canister balls showing 
some minor faceting (author photo). 

Figure 23.  Canister balls found at Glorieta Battlefield, NM 
(Scott 2011: 18). 



 
53 

 The canister balls retained their shape.  In a few cases, the balls had gouges from 

striking hard surfaces.  In many cases the balls were slightly faceted.  These facets were 

generally smaller than one centimetre in diameter and resembled in size and shape the sprue 

marks that had been on the balls since casting.  The sprue marks featured shallow grooves 

that were latent marks resulting from the 

removal of the sprues post-casting. 

 The canister lids were all bent to some 

degree or other.  Some were nearly folded in 

half.  The exterior side of the lid was always 

on the inside of the fold.  The lid of Shot 14 

was different from all the other recovered 

canister lids.  Being in contact with the sabot of Shot X during firing caused the lid to dimple 

rather than fold. 

 The baseplates had slight impressions of the balls of the base tier, usually less than one 

millimetre, just enough to show impressions.  The baseplates were also very slightly bent 

towards the top of the canister.  They were not bent enough to be noticeable with a cursory 

glance, thought when placed on a flat surface the bend was discernible. 

Figure 25.  A close-up of canister balls showing impact 
damage (author photo). 

Figure 26 and Figure 27.  Canister lids (author photos).



 

 T

Figure 2

Figure 3
experim

he sheet tin

28 and Figure 29

Figure 30 an

32.  Close up of 
ment (author pho

n of the cani

9.  A selection 

nd Figure 31.  S

f canister side re
oto). 

ister sides w

of baseplates an

Sections of cani

ecovered from t

54 

was frequent

nd a close-up o

ister side.  Note

this 

tly recovere

f a baseplate sh

e the extreme di

Figure 33.  C
Glorieta Bat

ed in large s

howing dimplin

impling (author

Canister side re
ttlefield, NM (S

sections.  In

ng (author photo

r photos). 

ecovered from 
Scott 2011: 18).

n some 

os).

. 



 
55 

cases, the tin sheets were nearly complete.  Small fragments just a few centimetres in size 

were also recovered.  The small pieces were folded and wrinkled.  The large sections were 

greatly dimpled with imprints of the shot, resembling an egg carton. 

 Sabots were recovered both whole and fragmentary.  The largest fragments contained 

50% of the sabot.  When split, the sabot generally separated vertically (splintering), not 

horizontally (chipping), though in at least one case a one centimetre thick horizontal chip 

separated from the rest of the sabot. 

 The average maximum 

distance travelled by recovered 

canister balls from shots fired over 

open field at 0° elevation (Shots 1, 10, 13 and 16) was 645.2949 metres.  The average 

maximum distance travelled by recovered canister balls from shots fired towards woods at 0° 

elevation (Shots 3, 5, 6, 7, 8 and 12) was 527.5714 metres.  The average minimum distance 

travelled by recovered canister balls fired at 0° elevation was 391.5567 metres.  The average 

maximum distance travelled by recovered debris from shots fired at 0° elevation was 

185.9064 metres.  The average minimum distance travelled by recovered debris from shots 

Figure 34.  Sabot sections recovered after the 
experiment (author photo). 

Figure 35.  (left) Whole or nearly whole sabots 
recovered after the experiment (author photo). 
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fired at 0° elevation was 68.8623 metres.  The average maximum width of the pattern from 

shots fired over open field at 0° elevation was 146.0121 metres.  The average maximum 

width of the pattern from shots fired towards woods at 0° elevation was 138.749 metres.  The 

farthest distance travelled by a recovered canister ball was 661.5607 metres, fired on Shot 10.  

The shortest distance travelled by a recovered canister ball was 113.3736 metres fired on 

Shot 17.  The farthest distance travelled by recovered debris was 292.2758 metres fired on 

Shot 17.  The shortest distance travelled by recovered debris was 31.1868 metres fired on 

Shot 10.  The widest spread of shot recovered was 176.3279 metres fired on Shot 3.  The 

farthest penetration into the forest by recovered shot was 144.2263 metres beyond the wood 

line fired on Shot 7.  The distance recovered shot spread across battery front on the combined 

Shots 5, 6, 7, 8, 12 and 13 was 203.1813 metres. 
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Figure 36. 
(previous page) 

Spread pattern recorded from Shot 1 (modified from Mueller Farm 2011). 
 

 

Shot 1 

 The shot was fired at Firing Point 1 over soft ground at 0 degrees elevation.  Searchers 

collected 59.3% of the shot, including five of seven pink, three of seven white, five of seven 

orange and three of six red.  The canister lid was also collected.  The maximum distance 

travelled by shot was 617.991 metres.  The minimum distance travelled by shot was 445.7042 

metres.  The distance travelled by the debris 84.9643 metres.  The maximum width of the 

shot spread was 149.5468 metres. 
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Figure 37.  
(previous page) 

Spread pattern recorded from Shot 2 (modified from Mueller Farm 2011). 
 

 

Shot 2 

 The shot was fired at Firing Point 2 over hard ground at -1 degree elevation.  Searchers 

collected 33.3% of the shot, including three of seven pink, two of seven white, two of seven 

orange and two of six red.  The canister baseplate was also collected.  The maximum distance 

travelled by shot was 514.2272 metres.  The minimum distance travelled by shot was 

322.1512 metres.  The distance travelled by the debris was 204.4554 metres.  The maximum 

width of the shot spread was 127.2483 metres. 
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Figure 38.  
(previous page) 

Spread pattern recorded from Shot 3 (modified from Mueller Farm 2011). 
 

 

Shot 3 

 The shot was fired at Firing Point 2 over hard ground at 0 degrees elevation.  Searchers 

collected 37% of the shot, including four of seven pink, three of seven white, three of seven 

orange and none of six red.  The sabot and canister side were also collected.  The maximum 

distance travelled by shot was 553.1861 metres.  The minimum distance travelled by shot was 

362.7511 metres.  The maximum distance travelled by debris was 215.6479 metres.  The 

minimum distance travelled by debris was 63.1451 metres.  The maximum width of the shot 

spread was 176.3279 metres. 
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Figure 39.  
(previous page) 

Spread pattern recorded from Shot 4 (modified from Mueller Farm 2011). 
 

 

Shot 4 

 The shot was fired at Firing Point 2 over hard ground at 1 degree elevation.  Searchers 

collected 11.1% of the shot, including none of seven pink, one of seven white, two of seven 

orange and none of six red.  This was the smallest amount of shot collected for a single shot 

during the course of the experiment.  The sabot, canister side and canister baseplate were also 

collected.  The maximum distance travelled by shot was 550.9705 metres.  The minimum 

distance travelled by shot was 480.0498 metres.  The maximum distance travelled by debris 

was 231.3697 metres.  The minimum distance travelled by debris was 73.5004 metres.  The 

maximum width of the shot spread was 150.8772 metres. 

  





 
66 

 

 

 

Figure 40.  
(previous page) 

Spread pattern recorded from Shot 5 (modified from Mueller Farm 2011). 
 

 

Shot 5 

 The shot was fired at Firing Point 2 over hard ground at 0 degrees elevation.  Searchers 

collected 51.9% of the shot, including four of seven pink, six of seven white, three of seven 

orange and one of six red.  The sabot, canister lid and canister side were also collected.  The 

maximum distance travelled by shot was 523.9384 metres.  The minimum distance travelled 

by shot was 348.0831 metres.  The maximum distance travelled by debris was 196.3576 

metres.  The minimum distance travelled by debris was 45.7202 metres.  The maximum 

width of the shot spread was 139.0836 metres. 
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Figure 41.  
(previous page) 

Spread pattern recorded from Shot 6 (modified from Mueller Farm 2011). 
 

 

Shot 6 

 The shot was fired at Firing Point 3 over hard ground at 0 degrees elevation.  Searchers 

collected 40.7% of the shot, including three of seven pink, five of seven white, two of seven 

orange and one of six red.  The sabot and canister baseplate were also collected.  The 

maximum distance travelled by shot was 527.9857 metres.  The minimum distance travelled 

by shot was 412.8202 metres.  The maximum distance travelled by debris was 191.3368 

metres.  The minimum distance travelled by debris was 185.2693 metres.  The maximum 

width of the shot spread was 136.7426 metres. 
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Figure 42.  
(previous page) 

Spread pattern recorded from Shot 7 (modified from Mueller Farm 2011). 
 

 

Shot 7 

 The shot was fired at Firing Point 4 over hard ground at 0 degrees elevation.  Searchers 

collected 51.9% of the shot, including three of seven pink, five of seven white, three of seven 

orange and three of six red.  A sabot section, the canister lid, canister side and canister 

baseplate were also collected.  The maximum distance travelled by shot was 561.4994 

metres.  The minimum distance travelled by shot was 482.7729 metres.  The maximum 

distance travelled by debris was 261.4782 metres.  The minimum distance travelled by debris 

was 31.6647 metres.  The maximum width of the shot spread was 127.6360 metres. 
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Figure 43.  
(previous page) 

Spread pattern recorded from Shot 8 (modified from Mueller Farm 2011). 
 

 

Shot 8 

 The shot was fired at Firing Point 5 over soft ground at 0 degrees elevation.  Searchers 

collected 40.7% of the shot, including two of seven pink, three of seven white, four of seven 

orange and two of six red.  The sabot, canister lid, canister side and canister baseplate were 

also collected.  The maximum distance travelled by shot was 517.7704 metres.  The 

minimum distance travelled by shot was 320.3108 metres.  The maximum distance travelled 

by debris was 222.6411 metres.  The minimum distance travelled by debris was 84.1157 

metres.  The maximum width of the shot spread was 123.4213 metres. 
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Figure 44.  
(previous page) 

Spread pattern recorded from Shot 9 (modified from Mueller Farm 2011). 
 

 

Shot 9 

 The shot was fired at Firing Point 5 over soft ground at -1 degree elevation.  Searchers 

collected 48.1% of the shot, including five of seven pink, five of seven white, two of seven 

orange, one of six red.  The canister lid, canister side and canister baseplate were also 

collected.  The maximum distance travelled by shot was 639.8212 metres.  The minimum 

distance travelled by shot was 214.6403 metres.  The maximum distance travelled by debris 

was 226.7902 metres.  The minimum distance travelled by debris was 51.7404 metres.  The 

maximum width of the shot spread was 139.4613 metres. 
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Figure 45.  
(previous page) 

Spread pattern recorded from Shot 10 (modified from Mueller Farm 2011). 
 

 

Shot 10 

 The shot was fired at Firing Point 5 over soft ground at 0 degrees elevation.  Searchers 

collected 18.5% of the shot, including one of seven pink, three of seven white, one of seven 

orange and none of six red.  The canister side and canister baseplate were also collected.  The 

maximum distance travelled by shot was 661.5607 metres.  The minimum distance travelled 

by shot was 377.3641 metres.  The maximum distance travelled by debris was 166.2435 

metres.  The minimum distance travelled by debris was 31.1868 metres.  The maximum 

width of the shot spread was 149.9241 metres. 
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Figure 46.  
(previous page) 

Spread pattern recorded from Shot 11 (modified from Mueller Farm 2011). 
 

 

Shot 11 

 The shot was fired at Firing Point 5 over soft ground at 1 degree elevation.  Searchers 

collected 44.4% of the shot, including five of seven pink, three of seven white, two of seven 

orange and two of six red.  The sabot, canister side and canister baseplate were also collected.  

The maximum distance travelled by shot was 644.8208 metres.  The minimum distance 

travelled by shot was 373.4637 metres.  The maximum distance travelled by debris was 

183.2987 metres.  The minimum distance travelled by debris was 102.7147 metres.  The 

maximum width of the shot spread was 163.9917 metres. 
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Figure 47.  
(previous page) 

Spread pattern recorded from Shot 12 (modified from Mueller Farm 2011). 
 

 

Shot 12 

 The shot was fired at Firing Point 6 over soft ground at 0 degrees elevation.  Searchers 

collected 37% of the shot, including three of seven pink, two of seven white, three of seven 

orange and two of six red.  The canister lid and canister side were also collected.  The 

maximum distance travelled by shot was 481.0485 metres.  The minimum distance travelled 

by shot was 381.8427 metres.  The maximum distance travelled by debris was 182.9109 

metres.  The minimum distance travelled by debris was 71.0868 metres.  The maximum 

width of the shot spread was 129.2827 metres. 

  





 
82 

 

 

 

Figure 48.  
(previous page) 

Spread pattern recorded from Shot 13 (modified from Mueller Farm 2011). 
 

 

Shot 13 

 The shot was fired at Firing Point 7 over soft ground at 0 degrees elevation.  Searchers 

collected 40.7% of the shot, including three of seven pink, one of seven white, six of seven 

orange and one of six red.  The canister lid and canister side were also collected.  The 

maximum distance travelled by shot was 649.0929 metres.  The minimum distance travelled 

by shot was 388.0323 metres.  The maximum distance travelled by debris was 148.5117 

metres.  The minimum distance travelled by debris was 33.4638 metres.  The maximum 

width of the shot spread was 150.2054 metres. 
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Figure 49.  
(previous page) 

Spread pattern recorded from Shot 14 and Shot X fired simultaneously (modified from Mueller Farm 2011). 
 

 

Double Canister 

 This shot was a combination of Shot 14 and Shot X fired at Firing Point 1 over soft 

ground at 0 degrees elevation.  Searchers collected 51.9% of the shot, including six of 

fourteen pink, nine of fourteen white, nine of fourteen orange and four of twelve red.  Two 

canister lids, a canister side and a canister baseplate were also collected.  The maximum 

distance travelled by shot was 579.2822 metres.  The minimum distance travelled by shot was 

289.4162 metres.  The maximum distance travelled by debris was 115.1201 metres.  The 

minimum distance travelled by debris was 50.4489 metres.  The maximum width of the shot 

spread was 127.1725 metres. 

Shot 14 

 The shot was fired at Firing Point 1 over soft ground at 0 degrees elevation as the base 

shot of the double canister shot.  Searchers collected 51.9% of the shot, including three of 

seven pink, five of seven white, five of seven orange and one of six red.  The canister lid, 

canister side and canister baseplate were also collected. 

Shot X 

 The shot was fired at Firing Point 1 over soft ground at 0 degrees elevation as the top 

shot of the double canister shot.  Searchers collected 51.9% of the shot, including three of 

seven pink, four of seven white, four of seven orange and three of six red.  The canister lid 

was also collected. 
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Figure 50.  
(previous page) 

Spread pattern recorded from Shot 15 (modified from Mueller Farm 2011). 
 

 

Shot 15 

 The shot was fired at Firing Point 1 over soft ground transitioning to hard ground at -1 

degrees elevation.  Searchers collected 63% of the shot, including six of seven pink, four of 

seven white, three of seven orange and four of six red.  This is the largest amount of shot 

collected for a single shot during the experiment.  The canister lid, canister side and canister 

baseplate were also collected.  The maximum distance travelled by shot was 539.0199 

metres.  The minimum distance travelled by shot was 218.7984 metres.  The maximum 

distance travelled by debris was 137.2440 metres.  The minimum distance travelled by debris 

was 48.8730 metres.  The maximum width of the shot spread was 129.3790 metres. 
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Figure 51.  
(previous page) 

Spread pattern recorded from Shot 16 (modified from Mueller Farm 2011). 
 

 

Shot 16 

 The shot was fired at Firing Point 1 over soft ground transitioning to hard ground at 0 

degrees elevation.  Searchers collected 29.7% of the shot, including four of seven pink, one 

of seven white, three of seven orange and none of six red.  The canister lid and canister 

baseplate were also collected.  The maximum distance travelled by shot was 652.5353 

metres.  The minimum distance travelled by shot was 382.2997 metres.  The maximum 

distance travelled by debris was 238.6173 metres.  The minimum distance travelled by debris 

was 80.6163 metres.  The maximum width of the shot spread was 134.3723 metres. 
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Figure 52.  
(previous page) 

Spread pattern recorded from Shot 17 (modified from Mueller Farm 2011). 
 

 

Shot 17 

 The shot was fired at Firing Point 1 over soft ground transitioning to hard ground at 1 

degree elevation.  Searchers collected 44.4% of the shot, including four of seven pink, three 

of seven white, three of seven orange and two of six red.  The sabot and canister lid were also 

collected.  The maximum distance travelled by shot was 647.0897 metres.  The minimum 

distance travelled by shot was 113.3144 metres.  The maximum distance travelled by debris 

was 292.3758 metres.  The minimum distance travelled by debris was 210.6305 metres.  The 

maximum width of the shot spread was 128.3736 metres. 
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Figure 53.  
(previous page) 

Spread pattern recorded from Shots 5, 6, 7, 8, 12 and 13 simulating a battery firing canister (modified from Mueller Farm 
2011). 

 

 

Unnumbered Artefacts 

 Thirty-one unnumbered shards of canister side and 21 unnumbered sections of sabot 

were scattered among the seven firing points.  One canister baseplate was located in a 

position indicating it belonged to either Shot 3 or Shot 5. 

Targets 

 The fence at 100 yards (91.44 metres) was hit by 34 canister balls and six pieces of 

debris.  They were spread out over 10.57 metres.  Seven canister balls and two pieces of 

debris hit the fence on Shot 1.  The remaining 27 canister balls and four pieces of debris were 

part of the double canister round.  One debris hole from the double canister round was 

obviously from a baseplate flying sideways. 

 The fence at 300 yards (274.32 metres) was hit by 42 canister balls.  They were spread 

out over 23.63 metres.  Nine canister balls hit the fence on Shot 1.  The remaining 33 canister 

balls were part of the double canister round. 
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Figure 54.  The centre of the 91 metre fence showing the impact results of shots 1, 14 and X (author photo). 
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Chapter 9 
Conclusions 

 
 The results of this experiment were different than had been expected.  Shot spread 

wider and went farther than the available data had led the author to expect.  This leads to 

several possible conclusions which might be confirmed through more testing. 

 The present understanding of American Civil War artillery artefacts found in an 

archaeological setting needs to be modified.  Simply because canister was used against 

targets between 0 and 320 metres (350 yards) doesn’t mean that the artefacts will be located 

in that window.  In fact, shot probably will not, though canister fragments might. 

 The fact that spherical case and shell fragments were found in the same locations as 

canister shot in many instances fits with the findings of this experiment.  The shot in this 

experiment continued out to 548 metres (600 yards) and beyond: ranges at which spherical 

case, canister and solid shot would be used against troops.  It can be extrapolated then, that all 

types of fragments and shot might be found together and still be fired from the same gun or 

battery of guns. 

 No clear patterns emerged with regard to where the canister balls spread within the 

pattern.  Shot of all four colours were intermixed, and all colours were present in all parts of 

the pattern.  Shot could be frequently found in clusters of the same colour, however. 

 Several variables could not be 

controlled.  During firing, the breech of the 

gun would raise off the elevating screw.  In 

some instances, this was extreme, up to 25 

centimetres on some shots.  The gun would 

also recoil.  The recoil was generally slightly 

over one metre, though the double canister Figure 55.  The breech lifting off the elevating screw during 
firing (author photo). 
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round caused the gun to recoil about two metres.  This recoil caused the point of aim for the 

gun to shift during firing.  While arresting the recoil and breach rise would make the results 

repeatable and identical, it would also void the value of the results with regard to the ability 

to compare the results to real-world discoveries, because in practice the guns would recoil, 

and the breech would rise. 

 This experiment did have two 

problems that limited the scope of the 

findings.  First, the total number of canister 

balls recovered was below 50%.  This was 

due to time and manpower constraints.  The 

majority of unrecovered shot is probably 

located in the sapling line in the ploughed 

field and the forest south of the fallow field.  

The forest presented problems because thick undergrowth and dense patches of chest-high 

poison ivy made searching in a regular fashion impossible.  The forest also disoriented 

searchers, and made it nearly impossible to judge distances with the naked eye.  A lack of 

time, coupled with the difficulty of searching the forest, limited the search for shot to within 

60 metres of the tree line.  The sapling line was not searched for shot at all, because growth 

was so thick as to make locating shot impossible. 

 Due to the probable location of the undiscovered shot, the shot maps are incomplete.  

Under normal conditions, if some shot was missed, it would merely flesh out existing 

patterns, but in this case, it is probable that the southern portions of the patterns are 

incomplete.  While this outcome is regrettable, it was also unavoidable, as a larger field was 

not available at the time of the experiment. 

Figure 56.  The forest at the south end of the field (author 
photo). 
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 Second, the ground was extremely hard.  Both the ploughed and fallow fields were 

affected by the drought and extreme heat.  This means that all the shot and debris ricocheted 

more than might otherwise be the case.  While dry, hard ground was ideal for artillery, battles 

were fought in all weather conditions.  Ideally, this experiment would be recreated on the 

same terrain when the ground was wet and soft.  It might also be useful to recreate the 

experiment on ground with snow cover to create a comparison to the battle of Pea Ridge, 

where snow was present.  This is not to say that in softer ground the shot would necessarily 

have conformed to the results of the case shot firings by Allsop and Foard (2007). 

 Other potential aspects of study in the experiment were prohibited by cost.  No study 

of velocity of shot could be undertaken as radar was not available.  It was likewise impossible 

to study the effects of the canister on ballistic gel, animal carcasses or other body substitute 

for penetrative analysis.  It is therefore impossible to say where shot might be found after 

passing through lines of troops. 

 Despite these problems, the results of the experiment are impressive and should 

further the interpretation of the locations of found canister artefacts.  But the knowledge 

gained from the experiment isn’t limited to the academic.  Comments from the participants 

stressed how actually taking part 

changed their understanding of both 

firing cannons live as well as canister 

use.  Reenactors use tin foil to fire 

blanks, usually with reduced charges.  

Firing wool gives a completely 

different smell than simply firing black powder.  While black powder has a heavy sulphur 

smell, the burning wool puts off a smell like burning hair.  Firing a full charge and a shot 

causes recoil and barrel rise.  The barrel rings like a bell.  The canister leaving the barrel 

Figure 57.  The cannoneers firing the gun (author photo). 
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makes a scraping noise.  The shot flying 

downrange makes a zipping or buzzing 

noise that is subject to the Doppler effect.  

Dust is kicked up at impact points.  

Branches are broken and trees are gouged by 

flying shot.  It gives a glimpse into what it 

must have been like to crew and face these 

weapons in battle. 

  

Figure 58.  An impact mark on a tree separating the two 
fields.  Red paint deposited on the wood is visible (author 
photo). 
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Appendix A—Glossary 
 
Breech:  the back of the gun. 

Bronze: traditionally, gun bronze was an alloy comprised of 90% copper and 10% tin. 

Canister: a tin can filled with either iron or lead shot and packed with sawdust, used against 

personnel up to 400 yards in American service.  A type of case shot. 

Cannon: a large calibre, crew-served, direct-fire weapon firing on a flat trajectory. 

Case Shot: any ammunition whose primary purpose is to destroy large numbers of enemy 

personnel and accomplishes that by having a container (or case) such as a bag, a 

can, a cylindrical wooden box, or a spherical ball; that is filled with sub-calibre 

munitions.  They may be mechanically or chemically burst. 

Gun: singularly refers to a cannon only.  Used in the plural may indicate either only cannons 

or a mixed group of artillery pieces. 

Gunner’s Quadrant: a square measure with a plumb bob on a string, used by gunners to 

measure elevation when breach sights are unavailable. 

Handspike: a wooden handle placed through pointing rings at the end of the carriage trail, 

used for moving the trail during aiming. 

Howitzer: a large calibre, crew-served, direct-fire weapon firing on an arced trajectory with a 

sub-calibre powder chamber in the breach. 

Muzzle: the front of the gun. 

Shell: a hollow iron ball (in rifles a hollow iron bolt) with a bursting charge and fuse, used 

against personnel and fortifications. 

Solid Shot: a solid iron ball (in rifles a solid iron bolt) used against personnel and 

fortifications. 
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Spherical Case: a shell with a smaller bursting charge filled with musket balls, primarily used 

against personnel beyond the range of canister.  Also called shrapnel.  A type of 

case shot. 

 

Figure 59.  A cutaway diagram of a Napoleon (modified from Thomas 1996). 

A—Knob:  The round part of the cascabel. 

B—Neck:  Connects the knob to the gun. 

C—Cascabel:  a handle at the back of the gun that can be used to lift the breech of the gun. 

D—Chamber:  the part of the bore that receives the powder charge and where primary 

combustion occurs. 

E—Vent:  the hole in the breech used to ignite the powder charge. 

F—Trunion:  cylindrical projections on the sides of the tube that rest on the carriage. 

G—Rimbase:  extra metal around the base of the trunion that reinforces the connection of the 

trunion to the tube. 

H—Bore:  the hollow part of the tube. 

I—Muzzle Flare:  the widening of the outside of the tube at the muzzle. 

J—Muzzle Face:  the flat front of the tube. 
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Appendix B—Common Civil War Field Ordnance 
(Hazlett, Olmstead and Parks 2004; Ripley 1987; USA Ord. Dept. 1861) 
 
M1841 6-pounder Gun (6-pounder): 65.6 inch long, 880 lbs. bronze smoothbore with a 3.67 

inch bore, mounted on a Number 1 carriage.  Fired a 6 lb. solid shot. 

M1841 12-pounder Howitzer (12-pounder Howitzer): 58.6 inch long, 785 lbs. bronze 

howitzer with a 4.62 inch bore, mounted on a Number 1 carriage.  Fired a 12 lb. solid shot. 

M1857 Light 12-pounder Gun (Napoleon): 72.55 inch, 1,200 lbs. bronze smoothbore with a 

4.62 inch bore, mounted on a Number 2 carriage.  Fired a 12 lb. solid shot. 

M1861 10-pounder Rifle (10-pounder Parrott): 78 inch long, 895 lbs. cast iron rifle with a 

2.9 inch bore, mounted on a Number 1 carriage.  Fired a 10 lb. solid shot. 

M1861 3 inch Ordnance Rifle (Ordnance Rifle): 72.7 inch long, 815 lbs. wrought iron rifle 

with a 3 inch bore, mounted on a Number 1 carriage.  Fired 3 inch diameter solid shot of 

various weights. 

M1861 14-pounder Rifle (James Rifle): 74 inch long, 920 lbs. bronze rifle with a 3.8 inch 

bore, mounted on a Number 1 carriage.  Fired a 14 lb. solid shot. 

M1861 and M1863 20-pounder Rifles (20-pounder Parrott):  89.5 inch long, 1,750 lb. cast 

iron rifle with a 3.67 inch bore, mounted on a Number 2 carriage.  Fired a 20 lb. solid shot. 

M1861 and M1862 30-pounder Rifles (30-pounder Parrott): 133.5 inch long,4,200 lb. cast 

iron rifle with a 4.2 inch bore, mounted on a Number 2 carriage.  Fired a 30 lb. solid shot. 

M1863 10-pounder Rifle (10-pounder Parrott): 78 inch long , 895 lbs. cast iron rifle with a 3 

inch bore, mounted on a Number 1 carriage.  Fired a 10 lb. solid shot. 
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