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1 Morse-altered Model 1841 rifles are described with other Model 1841 rifle alterations.

2 Whitney Model 1861 Rifled Muskets delivered under U.S. contract are in section 257.


PREFACE

This volume describes muzzleloading percussion shoulder arms procured by the United States and its political subdivisions for issue to the federal and state armed forces. During the twenty-five years covered by this volume, the federal and state laws requiring the individual militiaman to supply his own arms had been largely superseded by issues to the militia of state-owned arms. The states received the majority of these from the federal government pursuant to the U.S. Militia Act of 1808. However, during the first two years of the Civil War, many militia companies equipped themselves with arms they had purchased. Also, privately owned arms were used in military service by substantial numbers of the men who had been members of the Turnvereins and by sharpshooters. Some states and militia units also obtained civilian arms.

Because this volume describes arms procured by the United States and its political subdivisions, it does not include arms procured by the Confederacy after the outbreak of the Civil War. An exception to this is the brief coverage given to Confederate percussion alterations of flintlock arms, which is presented to aid the arms student in differentiating these alterations from those of the federal government and states that remained in the Union.

The phrase “procured by fabrication and by purchase” occurs repeatedly in the “Annual Reports of the Chief of Ordnance.” This refers to the acquisition of arms through fabrication at national armories and by the purchase of arms from private commercial companies. During the Civil War, the federal government and several state governments purchased arms on the “open market” (i.e., from the numerous arms manufacturers and dealers who existed to fill the need). Foreign arms also were purchased from several sources. The almost 2,000,000 European arms procured are the subject of a separate, future volume. This volume includes only those imported European arms that were either percussion altered or altered to breechloading in the United States, or were made to approximate U.S. regulation specifications.

The scope of this book includes arms procured in at least sufficient quantities for issue to troops for field trials, but with few exceptions it does not include the limited procurement of arms for experimentation or firing trials. An almost infinite variety of prototype and experimental arms were procured in small quantities for experimentation or test firing. Many are unique and defy classification. Some were fabricated in the tool rooms or machine shops of the national armories, while others were offered to the government by their inventors.

This volume includes a few of the exceptions previously noted. These arms, although subject to limited procurement, are generally considered by arms students and collectors to be American military shoulder arms. Examples of these are in this volume’s appendix and include the Lins, Peterman, and Schalk rifle muskets. The final section of the main body of text describes non-armory-pattern shoulder arms and may include arms of which only enough were produced to arm a single company, such as those of Smith and Wurfflein. The accounts of John Krider Jr., indicate that he also produced limited quantities, usually fewer than 100 of a style or pattern. Examples of the Turner rifles, sharpshooters’ rifles, and other civilian arms are also included in this volume.
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INTRODUCTION

Because they were needed in order to arm cavalry and dragoons, breechloading percussion arms were first introduced into American military service in 1833. The adoption of regulation models of muzzleloading percussion infantry arms began in 1841. These arms were supplanted by the government’s adoption of cartridge arms only 24 years later, in 1865. These few years mark an exciting period for the student of American military shoulder arms.

The American small arms industry matured during the fairly short period the percussion system of ignition was used in American military shoulder arms, from 1833 to 1865. Under the direction of Master Armorer Thomas Warner, Springfield Armory achieved mass production of arms with tolerances so close that their components were fully interchangeable, while it tooled up for production of the last regulation model of flintlock musket, the Model 1840. Largely through the efforts of John Hall, the rifle works at Harpers Ferry Armory had produced a bit fewer than 20,000 Model 1819 breechloading rifles with interchangeable components between 1824 and 1840. However, it was not until the introduction of production of the Model 1842 percussion musket at the Harpers Ferry Armory that its musket manufactory was capable of mass production of regulation muskets with interchangeable components.

During the 1840s, only a few American commercial small arms manufacturers were capable of producing significant quantities of arms having fully interchangeable components. Notable among these was Simeon North, of Middletown, Connecticut. Other makers with this capability were federal contractors of the Model 1840 musket: Leonard Pomeroy, of Pittsfield, Massachusetts, and Daniel Nippes of Mill Creek, Pennsylvania.

None of the U.S. contractors of the Model 1841 rifles produced arms with fully interchangeable components during the early years of this rifle’s production. Some hand fitting and finishing was still required in the assembly of these arms. By the early 1850s, at least one firm, Robbins & Lawrence, was producing rifles with close enough tolerances to be considered fully interchangeable.

Except for arms made under government contract, there was little incentive for most American gunmakers to undertake the rigid manufacturing tolerances required for full interchangeability. During the late 1840s and throughout the 1850s, most shoulder arms procured for the federal armed forces and procured by the federal government for allocation to state militias were fabricated at the two national armories. Only Harpers Ferry’s production of the Model 1841 rifle was augmented by federal contracts with commercial manufacturers.

As a result of the invention of the expanding minie bullet, the use of rifled arms increased from a relatively small number of riflemen to an army’s entire infantry, both in Europe and in the United States. Previously, relatively slow-loading rifles were in the hands of a few highly trained men in specialized rifle units and line infantry were equipped with smooth bored muskets. This invention enabled regular line infantry to be equipped with a shoulder arm of musket configuration that had a rifled bore. These arms were referred to as “rifle muskets.” For the first time, line infantry would be equipped with arms capable of rapid reloading and of consistently hitting a man-sized target at distances as great as 300 yards.

The National Armory at Harpers Ferry, Virginia, was partially destroyed and fell into Confederate hands at the outbreak of the Civil War in April 1861. It is estimated that between 16,000 and 17,000 new muskets in storage there were at least partially destroyed. Federal arsenals containing well over 100,000 muskets and rifles also were taken over by the Confederate states. These actions not only reduced the Union’s arms production capacity, but also greatly decreased the serviceable arms owned by the Union Army at the beginning of the Civil War.

The result was that the government increased production at its remaining national armory at Springfield, Massachusetts, and turned to the private sector and to Europe for arms. Section 257 of this work describes how production of regulation rifle muskets was augmented at Springfield Armory. The government also contracted for more than a million regulation rifle muskets from 17 different companies. These contracts mandated that the arms were to have fully interchangeable components. The letting of these contracts for regulation Model 1861 rifle muskets was delayed for five critical months following the war’s outbreak.

It has been suggested that arms contracts with private manufacturers were let only after General McClellan arrived in Washington in July 1861. Certainly, the Union Army’s loss at Bull Run on July 21 and the President’s call for 500,000 men over the next four days played a major role in the letting of contracts.

The Union’s private arms sector was ill prepared to meet the extremely large demand for arms. The 1860 census showed 24 arms making firms with a capitalization or product value in excess of $10,000.00. Of these, six were hand-powered shops that assembled muzzleloading percussion arms from components purchased from others. The other 18 had water- or steam-powered machinery. Of these 18, 12 were producing handguns and five were set up to produce patent breechloading arms.

Only five contracts for regulation rifle muskets were let during July and August 1861. Two of these contracts were for muskets now known as Special Contract Model 1861 muskets. Additional contracts were let later in 1861 and in 1862. Some of the commercial firms who undertook these contracts had not previously manufactured small arms: Trenton Locomotive Works; Amoskeag Manufacturing Company; Bridesburg Machine Works (Pennsylvania); Eagle Manufacturing Company (Mansfield, Connecticut); William Muir (Windsor Locks, Connecticut); and Sarson & Roberts (New York City).

The contractors faced great problems in the establishment of small arms production facilities capable of mass-producing rifle muskets with interchangeable components: They encountered problems with tooling, gauging, and inspection; and shortages of sufficient and appropriate iron, steel, and walnut (for gun stocks). They faced escalating materials costs occasioned by the increased demand. Finally, it was difficult for them to find qualified production employees when hundreds of thousands of young men were being drafted into military service.

The first deliveries of contract Model 1861 rifle muskets began to trickle into the hands of federal troops in 1862. These deliveries swelled to tens of thousands of rifle muskets each month in early 1863. The federal contractors would ultimately produce almost 450,000 Model 1861 rifle muskets, 177,000 Special Model 1861 contract rifle muskets, and approximately 46,000 Model 1863 rifle muskets. From 1861 to 1865, Springfield Armory also produced in excess of 790,000 rifle muskets of three different regulation models. It is significant that the components of each of these rifle muskets were interchangeable with those of any other musket of the same model.

Additional tens of thousands of rifle muskets with interchangeable components also were procured by individual states. During the last eight months of 1861, all of 1862, and the early months of 1863, before the production of regulation rifle muskets began to meet the demand, more than a million smooth-bored and rifled muskets, rifles, and carbines were procured by the federal government, by states, and by individual militia units from both foreign and domestic sources to satisfy the urgent need for arms. The configurations of foreign arms were determined by their governments; the configurations of the nonregulation arms procured from American arms makers were determined by the makers.

A few states, not satisfied with the arsenal-altered flintlock muskets allocated to them in the 1850s by the federal government and certain of the war’s coming outbreak, contracted to have these altered muskets realtered with improved breech and priming systems to make them more serviceable. Some were rifled and fitted with sights.

The shoulder arms procured during the 1861–1862 period from domestic sources included percussion-altered flintlock muskets, flintlock and percussion-altered muskets that had been rebuilt and restocked into percussion rifled muskets, and a wide variety of other rifles and rifle muskets not made to regulation patterns. Most of these arms were not made to the rigid tolerances of the armory-pattern regulation arms, and their components were not interchangeable. They were intended to be only serviceable weapons to fill an urgent need. As the war progressed, the proportion of nonregulation pattern muzzleloading arms in the hands of troops in most areas declined markedly as they were replaced with regulation rifle muskets. By mid-1863, many of these nonregulation pattern muskets, rifle muskets, and rifles in the hands of the infantry had been superseded by regulation rifle muskets.

The nonregulation arms had served an urgent need: they filled the gap between the war’s outbreak and the period when the American small arms industry could produce the hundreds of thousands of regulation arms required; subsequently, they gave way to those superior combat weapons.

It was during this relatively short period that the American small arms industry reached maturity; those manufacturers who survived the lean years following the war’s end had the capacity to mass-produce some of the world’s finest small arms.

REGULATION MODELS AND TYPE DESIGNATIONS

In order to achieve uniformity in the shoulder arms procured for the armed forces of the United States, arms were to be made after a pattern or model musket that had been approved by a central authority. A regulation shoulder arm is one that has been made to conform to a model or pattern that has been approved by a central authority. During the percussion period, patterns for regulation shoulder arms were usually fabricated at a national armory and were approved by the secretary of war.

The term “model” in designating a particular arm not only presupposes the existence of regulation models of arms, but also indicates that the particular arm was fabricated in conformity to an officially approved or adopted pattern. With the introduction of the regulation percussion musket, the Ordnance Department began to identify regulation muskets in terms of year-model designations. The then-current model of musket was the Model of 1842, because that was the year of its adoption by the secretary of war.

It is of interest to note that none of the regulation flintlock shoulder arms produced at the national armories was officially assigned a year-model designation during the period of its manufacture. At the time of the establishment of year-model designations, in about 1841, some of the existing regulation flintlock shoulder arms were retroactively assigned year-model designations. What is described as a Model 1816 musket in this and the previous volume of this text was erroneously designated the Model of 1822 because several Harpers Ferry pattern muskets for contractors, made in 1822 and marked as “models,” were in storage at Springfield; ordnance personnel of the 1840s thought they were the approved model for that musket. The Model 1840 musket was correctly identified.

During the course of production of a particular model of arm, changes and modifications were frequently incorporated into its manufacture. Some of these modifications resulted from improving technologies, while others resulted from improvements learned from experience with the arms in the field. These changes and modifications within a model were frequently not considered to be important enough to require the formal adoption of a new model of arm, although they resulted in one or more distinguishable variations within the model. In order to identify the specific variations within a particular model of arm, arms students have divided them into types. This enables arms students to distinguish between the various configurations that may be encountered in a model for the purposes of study and communication. These arms types sometimes refer to various periods of manufacture. However, they more frequently refer to specific modifications or improvements incorporated into an arm. In this text, these modern types are enclosed in parentheses to differentiate them from the arms’ official designations that were contemporary with their use. Examples are the Model 1855 (Type I) and (Type II) rifle muskets made at both national armories, the Model 1855 (Type I) and (Type II) rifles, made only at Harpers Ferry Armory, and the Model 1858 (Type I) and (Type II) cadet rifle muskets, made only at Springfield Armory.

Other examples of type designations used in this text refer to variations in the modifications made to existing regulation shoulder arms, such as the five basic types of Harpers Ferry alteration of Model 1841 rifles to long-range configuration. Type designations are also used to identify some of the seemingly endless variety of many of the non-armory-pattern shoulder arms procured by the federal government, states, and militia units. With the exception of the Whitney Plymouth Navy rifle that was adopted by the U.S. Navy, none of these non-armory-pattern shoulder arms is identified in this text with a model designation.

NOTES REGARDING MEASUREMENTS AND PHOTOGRAPHS

In order to eliminate verbiage, the words “long” and “wide” have been deleted from the text unless absolutely necessary for comprehension.

In accord with generally accepted practice, arms are described as having the muzzle at the highest, or forward, end; the butt is in the lowest, or rearward, end. Therefore, the upper barrel band is the band nearest the muzzle, and the rear of the lock is that part nearest the butt.

In order to promote consistency, the specifications presented usually represent measurements made by the author, and only occasionally are those reported by others. On rare instances, it was impossible to locate an example of the arm to be described, and specifications were obtained from published sources.

Although the specifications of regulation models of military shoulder arms made during the percussion period were standardized, the specifications of some of the contract alterations and realterations from flintlock, and of many of the non-armory-pattern arms described in the last major section of this volume, vary from one example to another. Whenever possible, several examples of a particular model or type of arm have been measured, and the specifications given show the usual parameters encountered for most components, and less often represent a composite of the measurements of that component in several arms.

Most linear measurements presented in this volume are presented in terms of the nearest 1/16″. It is the fractional definition that was most commonly used until late in the 19th century, and is therefore most consistent through most of the several volumes of this book. It is the smallest fraction that may be feasibly measured by many collectors and students of arms with the usual instruments at their disposal. Some of the measurements of thickness and diameter are reported in terms of thousandths of an inch; these measurements are most commonly made with micrometers or dial calipers.

SPECIFICATIONS

Caliber: This is the nominal caliber of the arm. During the percussion period, this was fairly closely related to the bore diameter. Although usually denominated in terms of bore diameter, sometimes an arm’s caliber was denominated in terms of the diameter of the ball used, which was usually somewhat smaller. Because, from 1855, almost all percussion military shoulder arms were rifled, unless a bore is specified as being smooth-bored, it is rifled.

Overall Length: The length of entire arm without bayonet, as read from a measuring tape extending from the muzzle to the butt. This varies slightly from the European system of measuring overall length, which is to stand an arm on its butt next to a wall and measure the arm’s height up the wall.

Barrel Length: The distance from the muzzle to the flat breech of the barrel. This measurement does not include the barrel tang.

Bore Diameter: Whenever possible, bores were measured with an inside micrometer approximately 4″ behind the muzzle.

Butt Plate: The width measurement is at the widest point. Unless otherwise noted, butt plates are usually retained by a wood screw through the tang and another wood screw through the lower part of the rear.

Muzzle Extension: The distance the barrel’s muzzle projects beyond the stock’s forend.

Lockplate: The overall length of the plate and its width measured at the widest point. The lock’s width measurement was usually made immediately behind the nipple bolster.

Hammer: Measured from the bottom of the body to the top of the thumbpiece.

Barrel Band Spacing: The specifications given are for the distance from the breech to the rear of the lower band, and from the rear-to-rear of succeeding bands, as measured along the top of the barrel.

Band Retainers: The length of a spring-type retainer refers to that part not concealed by the barrel band of an assembled arm.

Sling Swivels: If a measurement is given, it refers to the horizontal inside diameter of the swivel.

Swivel Ring: The diameter is measured from the center of the metal forming the ring, not its outside or inside diameters.

Stock Length: The distance between the butt and the foretip, including the butt plate and forend cap, if the arm is equipped with them.

Stock Comb: The distance from the stock’s butt, including the butt plate, to the nose. The comb height is the vertical measurement from a line projected rearward along the top of the wrist’s profile to the top of the comb’s nose. During the period covered by this volume, most military shoulder arms did not have flutes extending rearward from the noses of the combs. Unless the existence of flutes is specified, there were none.

PHOTOGRAPHS

The majority of illustrations in this work are photographs taken by the author using a 35mm camera equipped with a 50mm or 55mm lens. Some of the illustrations were more recently taken by the author with a Nikon digital camera. Unfortunately, many photographs had to be taken in less-than-ideal circumstances, with inadequate or poor lighting. Many photographs were taken in basements and attics of museums and private homes; others were taken in cramped, dark storerooms or workshops. Because of these conditions, the quality of some of the illustrations is poor. They do, however, represent the best obtainable under the circumstances.

A few of the photographs, taken by the museum’s staff, were given to the author by H. Michael Madaus, curator of arms at the Milwaukee Public Museum.

Many of the arms illustrated in this volume are equipped with slings, which may be incorrect for that particular arm or period.
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Firearms mechanical ignition systems invented and used from the 16th century depended on a spark generated by the scraping of a rock, such as flint or pyrites, against steel, to ignite a priming charge that, in turn, ignited the main charge.

The flintlock had been the primary ignition system of military shoulder arms throughout the 18th century. Although this system was vastly superior to its predecessors, it had several weaknesses apparent in its use in military arms. These weaknesses included the limited availability of high-quality flint rock, or of artisans capable of splitting and chipping it into the proper sizes and shapes for use in various arms.1 Also, the sharp front edge of the flint rapidly wore down in protracted firing, diminishing the number of sparks produced to ignite the priming charge. The wear caused the shooter either to need to replace the flint with a new one or to temporarily renew the edge by skillful tapping of the worn front edge with a hammer-like instrument, chipping off some small pieces. It has been reported that, in combat, military flintlocks commonly failed to fire about one-quarter to one-third of the time.

Another weakness of the system was the priming powder receptacle. This receptacle, or pan, had a hinged cover that kept the priming powder inside until the weapon was fired. However, it often failed to prevent the entry of moisture to the priming, which made the arm almost useless in the rain or even heavy fog. Military flintlocks usually had to be fired with the locks somewhere near the vertical position; these arms could not be fired upside down, because the priming powder fell out when the flint began its scraping action on the frizzen.

Towards the end of the flintlock period, some high-quality commercial flintlocks made in England, France, and the United States had frizzens and pans of superior “waterproof” design; these elements components were painstakingly fit together so they would not admit moisture and could be fired in almost any position. This level of craftsmanship was simply not feasible in the large-scale production of military arms at national manufactories and under government contract, however.

In the flintlock system, there is a delay between the pulling of the trigger and the ignition of the main charge. A few tenths of a second are required for the sparks to ignite the priming powder that, in turn, ignites the main charge. The duration of this delay could be extended by even a small amount of moisture in either the priming or main charge, or by residue from previous firings. The ignition of the priming charge produced a flash and puff of smoke that, in shoulder arms, was just a few inches from the shooter’s face, and immediately to the right of his line of sight along the top of the barrel. This, and the ignition delay, exacerbated the shooter’s natural tendency to flinch; the infantryman and rifleman had to be trained to hold the arm steady through this delayed ignition.

The percussion ignition system either greatly reduced or eliminated these weaknesses of the flintlock system. As the name suggests, the spark that ignites the main charge is generated by the hammer, either directly or indirectly, sharply striking a chemical compound that has the capacity of detonating when so struck. By 1800, several compounds had been discovered that were capable of violent explosion when struck. A French scientist named Claude-Louis Berthollet had experimented with compounds containing potassium chlorate, fulminate of mercury, and fulminate of silver with the goal of finding a new form of gun powder. He abandoned his research when he learned that the explosions generated by these compounds were too powerful.

Scottish clergyman Alexander John Forsyth was also an amateur chemist. He experimented with similar compounds as early as 1793. His research differed from that of others: it was not to find a substitute for gunpowder, but to find a better system of igniting the main gunpowder charge in the barrel. He invented what is commonly referred to as the “scent bottle” lock and received a patent for this ignition system in the United Kingdom on April 11, 1807. Its salient feature was a rotating scent bottle–style reservoir for a fulminate of mercury compound. When rotated 180 degrees from the firing position, it deposited a minute amount of this compound in a tiny hemispherical pan. When the reservoir assembly was rotated back to the firing position, a thin steel rod passed upwards from just above the fulminate compound and projected from the assembly’s top. Pulling the trigger released the hammer, whose head hit the projecting steel pin, driving it into the fulminate compound, detonating it. The explosion’s fire passed from the pan through a lateral vent to the main powder charge in the weapon’s bore. Forsythe locks had to be finely made to close tolerances; they also were somewhat delicate. They worked well and several hundred were used in sporting arms, but their fine, delicate nature prevented their application to military arms. Additional patents were granted on other percussion systems. Joseph Manton received a patent in 1816 on a hammer with a removable nose. Collinson Hall received a patent in 1818 on a patchlock he had invented in 1817.

The percussion system as used in American military shoulder arms used a disposable copper cap. The percussion cap consisted of a small, circular head and a skirt that was extruded downwards around its circumference, forming a hollow center. In the underside of the cap’s circular head was a minute quantity of fulminate compound, retained by a thin foil or paper wafer. When the cap was placed on the nipple, the skirt extended down the sides of the nipple securing it in place with the fulminate compound directly over the upper end of the nipple’s vent. As the weapon was fired, the hammer’s head pivoted forward and its nose struck the cap, detonating the fulminate compound and causing the ignition spark to pass through the nipple’s vent to the main charge.

Credit for the invention of the disposable copper percussion cap was claimed by several people during the early 19th century. The three most valid claimants appear to be Joshua Shaw of England and the United States, Joseph Egg of England, and Joseph Francois Prélat of France. Prélat received a French patent on July 29, 1818. The patent drawings of this system’s nipple, nipple bolster, and cap reveal it to be a true percussion system.

In 1814, an English artist named Joshua Shaw applied for British and U.S. patents on a steel tube that contained the fulminate compound. After firing, this tube could be refilled with additional compound for reuse. In a successful mid-1840s attempt to claim credit and payment for the U.S. government’s use of the percussion system, Shaw claimed that, in 1815, he had experimented with a pewter cap containing the fulminate compound that fit over a cone or nipple.2 A small diameter hole passed through the nipple’s length and extended to the bore. This allowed the spark from the detonating compound to reach the main powder charge in the rear of the barrel’s bore. The cap was to be discarded after firing. Shaw stated that pewter proved to be too weak, and he stated that he developed the copper cap the following year. This remained in use throughout the percussion period. Shaw emigrated to Philadelphia in October 1817. He advertised his “simple and novel mode of exploding fire arms … which renders the sportsmen perfectly independent of the weather” in Paulson’s Daily Advertiser published in Philadelphia in July 1822. His advertisement invited sportsmen to see this new system at the office of watchmaker John Dickinson.

Recent research suggests that others, perhaps Joseph Egg, actually invented the nipple and copper percussion cap. Because the patent office was destroyed by fire in December 1836, no documents survived to verify Shaw’s claim, although the federal government awarded him $18,000.00 for the use of his patents.

A musket with Joseph Egg’s percussion system was subjected to trial by a board of British officers on June 20, 1820. The written report of this trial describes the musket’s percussion system and the disposable copper caps that were used as priming. The trial resulted in a favorable recommendation to British Ordnance.

The percussion system was not waterproof but it was water resistant, and usually worked well in inclement weather. The weapon could be fired in any position, and ignition of the main charge was almost instantaneous. Also, U.S. Inspector Mordecai tested the relative efficiency of the flintlock and percussion ignition systems with the newly invented ballistic pendulum and found that the percussion system gave 14 to 24 feet per second greater velocity than similar flintlock arms with the same charge.

Similar percussion caps were used in France and England, and several English gunmakers claimed the invention as their own. One of the early forms of percussion ignition was the pill lock, which contained the fulminate compound in a disc-style capsule or wafer, sometimes enclosed in paper. In the late 1840s, Christian Sharps would use a similar percussion wafer, but the compound would be enclosed in copper. In the late 1850s, similar wafers would be used in the automatic priming system of Jesse Butterfield. In 1838, the Austrians adopted a system called the tube lock. In this system, the fulminate compound was enclosed in a small cylinder or tube of brass foil. Its end was inserted into the vent located in the side of the barrel, and the tube lay in a channel from the bore extending outward. The falling hammer’s nose crushed the projecting part of the foil tube, detonating the compound and sending the ignition spark through the vent into the main charge.

Ultimately, most major military powers would adopt the copper percussion cap as it was previously described for Joshua Shaw’s 1816 invention. In the United States and elsewhere, large-sized caps would be used for muskets as well as for military rifles and most carbines. A variety of smaller sized caps were used for handguns and sporting shoulder arms. The sizes of the various smaller caps were identified with numbers that usually ranged from “9” to “13.” The large caps were usually referred to as musket caps.
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The first known procurement of percussion shoulder arms by the U.S. government was an order given by the Office of Indian Trade to Henry Deringer on December 28, 1829. This order specified that half of the 1,000 rifles ordered were to have flint locks, and the other half were to be equipped with percussion locks. Known deliveries by Deringer indicate that he was delivering percussion Indian rifles by 1831.

In his annual report to Congress for 1830, the secretary of war stated, “6 percussion locks” and “746 percussion primers” had been procured by the U.S. Ordnance Department. It is, therefore, safe to assume that some Ordnance Department personnel knew of the percussion ignition system from that year.

Three years later, on June 24, 1833, Simeon North proposed to fabricate 1,000 Hall’s patent breechloading carbines with percussion locks. These carbines were to be issued to the newly raised Regiment of Dragoons. A contract between North and the Ordnance Department resulted, and deliveries began late that same year. During the 1830s, North delivered a total of 3,150 percussion Hall’s patent breechloading carbines; another 1,107 percussion Hall’s patent carbines were fabricated at Harpers Ferry Armory.

The decade of the 1830s also saw several European nations conduct experimentation and begin at least limited procurement of percussion arms. Foremost among these were Great Britain, France, Prussia, and Austria.

Ordnance correspondence dating from 1840 clearly indicates the imminent adoption of the percussion system by the United States. Of the three new percussion regulation shoulder arms to be adopted—the musket, the cadet musket, and the rifle—it appears that only the rifle was to be of a new configuration or pattern. The configuration of the new percussion rifle’s lock, and probably the nipple and nipple bolster, was established at Harpers Ferry Armory when the model for the Model 1841 rifle was adopted prior to mid-March 1841. This arsenal made seven pattern rifles based on this model sometime between July 1, 1841, and June 30, 1842. One of these patterns was sent to Springfield Armory “to serve as a guide in preparing models” for what would become the Model 1841 cadet musket and Model 1842 regulation musket. The Model 1842 percussion musket produced at Springfield Armory was identical to its immediate predecessor, the Model 1840 flintlock musket, with the exception of the percussion components. The United States entered the percussion period by the adoption of the Model 1841 Cadet Musket, Model 1841 rifle, and Model 1842 musket as its regulation service arms.

In an April 9, 1841, letter to Colonel Stephen Kearny of the First Dragoons, Chief of Ordnance Colonel George Bomford wrote, “the size of the cap for them (new Hall carbines) will be increased & it will therefore be better to wait for a new supply of carbines.” The final form and size of the percussion nipple to be used in U.S. military shoulder arms and pistols was not determined until the spring of 1845. The early Hall’s carbines procured by the federal government were equipped with rifle-sized nipples. The Jenks long and short carbines procured by the Navy and Ordnance Department were equipped with musket-sized nipples, but had two slots 180 degrees apart in their skirt to enable them to be removed and replaced by a special spanner tool. A board of officers that met for a little over two weeks from late February to early March 1845 recommended the specifications for the musket-sized nipple with the square lug that could be more conveniently removed in the field with a small wrench. This was adopted by the secretary of war and remained the standard for shoulder arms throughout the percussion period.

Also in 1845, the government tested two attempts to speed up a firearm’s priming process through the invention of automatic priming mechanisms. One of these was the enclosure of the priming compound between the top and bottom of a small copper disc, without side skirts. Both Sharps and Butterfield used primers of this system.

The other system was patented by a Washington dentist, Dr. Edward Maynard. He described this system as follows:

The detonating material of the “Maynard Primer” is in the form of little lozenges, each about one-sixth of an inch wide and one-thirtieth of an inch thick. These lozenges are enclosed between two narrow strips of strong papers cemented together and rendered waterproof and incombustible. The single strip thus formed is a little less than one-fourth of an inch wide, is very stiff and firm, and contains four of these lozenges (each of which is a charge) in every inch of its length; the charges forming projections of their own shape, one side, having considerable and equal spaces between them; the other side of the strip being one of flat and even surface.

One of these strips, containing fifty more or less charges, is coiled up and placed in a magazine in the lock, and is fed out by the action of the lock, one charge at each time the hammer is raised. When the hammer descends it cuts off and fires the charge fed out upon the vent (or nipple, if one is used) of the gun, thus igniting the powder of the cartridge within the barrel.

The Maynard priming system was used by the U.S. government in more than 21,000 flintlock muskets altered to percussion, a variety of carbines purchased during the 1850s, and in all the Model 1855 rifle muskets, cadet rifle muskets, and rifles produced at Springfield and Harpers Ferry Armories. Harpers Ferry Armory and the state of New York altered a variation of this to Ward’s patent system. This consisted of a short roll of 25 Maynard primers contained in the head of the percussion hammer.

Another improvement was in the method of producing lead balls. Previously, these had been cast. The new system utilized five persons to cast bars and operate the machinery that pressed and trimmed the balls. Forty thousand balls could be made in 10 hours, and they were more uniform in size, smoother, and more solid than cast balls.



1 This is called “knapping.”

2 The 19th-century term for this component of a percussion arm was “cone.” The term “nipple” is now most commonly used in the United States and will be used in this text.
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It was widely recognized that without the tens of thousands of muskets and musket components received from France, and the other military aid received from Spain, Holland, and Prussia, the American military forces would have found it far more difficult, if not impossible, to succeed in the War of Independence from Great Britain. From shortly before the War of 1812, there was a concerted effort to build up the supplies of small arms in the possession of the U.S. armed forces. This effort resulted in the production of several hundred thousand flintlock muskets and rifles.

The invention of the percussion system of ignition made the flintlock system obsolete. The percussion system was simpler and more dependable in adverse weather. It also provided faster ignition time. The increased cost of manufacturing a percussion barrel, caused by the addition of the nipple and its bolster to a previously smooth-surfaced barrel, was offset by the simple nature of the percussion lock. While the lock’s internal components remained the same, the percussion system utilized a one-piece hammer instead of the flintlock’s three-piece cock. It also did away with the pan, frizzen, frizzen spring, the machine screws to retain them, and the cost of the threaded lockplate holes for these machine screws.

Once the Ordnance Department decided to adopt the percussion system, the question arose of modifying the hundreds of thousands of then-obsolete flintlock arms to this system. The decision was made to alter the existing arms and raised the questions of “Which arms to alter?” and “How to alter them?” Senior ordnance officers believed that the best quality arms were those that had been most recently produced; they decided to base the suitability for alteration on when a particular musket was made. All of the armed forces muskets were examined and categorized as to their suitability for alteration. The upper two categories were subject to immediate alteration. Arms in the third category were to be held in reserve subject to alteration at a later date, and arms in the fourth category were condemned and were to be sold. An ordnance board of officers was established to examine various forms of alteration and recommend the best of those forms. “Methods” is probably a better word than “forms.”

The Ordnance Department’s original alterations of flintlock arms to the percussion ignition system in the 1850s usually involved changes to only two major components: the lock and the barrel.

The locks’ external flintlock components were superfluous to the percussion system and were usually removed. However, in one form of alteration, the original flint cock was converted into a percussion hammer. In most forms of alteration, the part of the pan that projected more than 1/8″ from the lockplate’s surface was removed. The pan’s remaining upper surface may or may not have been reconfigured to support a nipple bolster. The nipple bolsters of some alterations are so massive as to also require a substantial reconfiguration of the lockplate’s upper profile in the area of the pan.

Although the concept of ignition system alteration is simple, many different alteration methods were used by the federal government, individual states, federal and state contractors, and private entrepreneurs.

The Ordnance Department’s original alteration of the flintlock barrel to percussion prior to the Civil War usually, but not always, involved the plugging of the original vent in the right side of the barrel’s breech, and of providing a new vent and internally threaded hole for the percussion nipple in the upper-right quadrant of the barrel’s breech.

Existing flintlock muskets were also altered, under U.S. contract, to Maynard primer percussion locks by Daniel Nippes in the late 1840s. These are described in section 185.43. The success of these arms led to the federal government’s adoption of the Maynard tape primer system in 1855. This system combined the priming function with the hammer’s movement and thereby sped up the reloading process. New rifle muskets and rifles with Maynard primer locks were made at both national armories from 1855 to 1861. In addition, more than 20,000 flintlock muskets were altered to Maynard primer percussion locks by the government at Frankford Arsenal in the late 1850s. The Maynard locks and breech pieces used in these alterations were procured from Remington Arms Company. These locks and the breech pieces are described in section 185.45.

Another form of alteration that automated the priming function with the hammer’s movement was invented by Jesse S. Butterfield. It is likely that Butterfield created his automatic priming system as a result of experience with the early Sharps firearms made by Albert S. Nippes. His father, Benjamin Butterfield, was a partner with Nippes at that time. Butterfield’s system was tested by Major William H. Bell at the Washington Arsenal on March 17 and 18, 1858, and in comparison tests to the Maynard priming system on April 1, 1858. The Butterfield priming system was found to be superior to the Maynard system. On January 21, 1859, the federal government paid Butterfield $3,000.00 for the right to alter 5,000 arms to his system. There is no evidence, however, that the federal government altered muskets to this system. In 1861, the state of Pennsylvania did contract to have muskets altered to the Butterfield priming system.



1 Unfortunately, both of these terms—“conversion” and “alteration”—are used to describe flint-lock arms that have been modified to the percussion ignition system, whereas only the term “alteration” is correct. To “convert” something means to change or transform it from one form or use to another (such as swords into plowshares). To “alter” something is to make it different in details, but not in substance—to modify it. Only the arms’ ignition systems were changed; the arms themselves remained in their original configurations as muskets or rifles.



	FEDERAL ALTERATIONS TO PERCUSSION [image: Image]

	185.




At the time of the adoption of the Model 1842 percussion musket in the early spring of 1842, there were slightly fewer than 1 million flintlock muskets in federal repositories, in the hands of the armed forces, and in the possession of the individual states. A December 1841 inventory of arms belonging to the United States indicated there were 658,000 flintlock muskets of all dates on hand. An additional 4,520 muskets were located at other military posts, and an additional 9,780 were in the hands of troops. Another 1841 inventory showed another 282,000 muskets in the possession of states. The muskets in the possession of six states were not included in this inventory, because they had failed to report them to the Ordnance Department. From known issues of arms to these six states, it is estimated they totaled in excess of 24,000 muskets.

In addition, Harpers Ferry Armory’s fabrications of the Model 1816 musket and Springfield Armory’s fabrications of the Model 1840 flintlock musket would continue until 1844. These armories would produce in excess of 25,000 more flintlock muskets. Deliveries of 11,700 additional Model 1840 flintlock muskets by U.S. contractors Lemuel Pomeroy continued until 1846, and deliveries by Daniel Nippes continued until 1848.

There were 17,000 Hall’s patent breechloading flintlock rifles in federal repositories in 1844. In addition, there were also 7,000 flintlock common rifles. A mid-1847 inventory stated that 498 of these were made at the national armories, indicating they were Model 1803 Harpers Ferry rifles. This inventory included 3,664 rifles procured under contract. The majority of these were probably Model 1817 rifles. It is unlikely that significant quantities of Model 1814 rifles remained in federal repositories. The 1841 inventory of arms in the possession of states included more than 41,000 flintlock rifles; it is estimated that an additional 7,500 flintlock rifles were in possession of the six states that had not filed returns. More Model 1817 rifles would be delivered under U.S. contract by Simeon North until 1845, and by Henry Deringer until 1846.

These inventories of federal arms included only arms in the possession of the Army and Ordnance Department; they did not include more than 6,000 flintlock arms owned by the U.S. Navy.


	FEDERAL INSPECTION AND CLASSIFICATION
OF FLINTLOCK MUSKETS

	185.1




Almost 1,000,000 flintlock muskets and rifles in the federal government’s and individual states’ possession were rendered obsolete by the advent of the percussion ignition system. In order to return as many of the muskets as possible to current, serviceable condition, the secretary of war authorized an inspection of the muskets owned by the federal government in order to classify them in terms of their suitability for alteration to percussion.

[image: Image]

185.1–1 The cartouche to the left is this flintlock musket’s original acceptance cartouche. The “A” over “3” cartouche indicates that this musket was classified as a third-class arm for alteration to percussion.

[image: Image]

185.1–2 The cartouche to the left is this musket’s original acceptance cartouche. The “EB” over “3” cartouche indicates this musket was classified as a third-class arm for alteration to percussion.

On June 4, 1842, Ordnance Lieutenant Peter V. Hagner was assigned as senior ordnance officer in charge of the inspection and classification of muskets in federal repositories. One inspector from each national armory was temporarily detailed to this inspection and classification duty. The first two civilian inspectors who inspected and classified arms under Lieutenant Hagner’s direction were Elizur Bates and Phillip Hoffman, both appointed on July 2, 1842. A letter written by Chief of Ordnance Lieutenant Colonel George Talcott on June 23 to Major James W. Ripley at Springfield Arsenal fully explained the classification of existing muskets and their disposition until such time as they were altered:

The Secretary of War has directed a critical Inspection of all the Muskets manufactured prior to 1832, in deposit at the several Arsenals and Depots throughout the country. This duty will be performed by two Inspectors from the National Armories, under the supervision of an ordnance Officer, to whom every necessary assistance will be afforded by the several Commanding Officers and such measures adopted as will facilitate the labour:

The Classification will be made as follows:

1st Class—to include all good and serviceable arms made since 1831. These arms are not required to be examined. They will be kept in Store and not issued except on special orders.

2nd Class—to include all good and serviceable arms made from 1821 to 1831 inclusive. These are to be issued for all ordinary purposes and held as suitable to be altered to percussion.

3rd Class—to include all arms made from 1812 to 1820 inclusive. These are considered not suitable for ordinary issue nor for alteration to percussion, but still may be used in cases of emergency.

4th Class—to include all arms made prior to 1812, also the unserviceable made at later periods and all damaged arms not worthy of repair. They will be collected at Deposits for sale under future orders.

The Ordnance Officer having charge of the inspection, on completing it at any Arsenal, shall give the Commanding Officer thereof, a certified copy of the same, setting forth in detail the number of muskets to each of the classes except the first.

The quarterly return of property made from any Arsenal or Depot after the said inspection is completed will embrace the Muskets classified as herein directed under the several heads heretofore used in the return, Viz: National Armory Brown, National Armory Bright, Contract Brown, Contract Bright; specifying the number in each class.

Note that unissued arms made after 1831 were not inspected unless they had been previously issued. Because of the progressive improvements in the manufacture of arms in the United States, they were considered to be first-class arms and were the most suitable for alteration to percussion by virtue of their recent manufacture. Arms made prior to 1812 were automatically condemned and sold due to their age.

Although no inspection of the 293,734 new, unissued muskets made since 1831 was required, the inspection and classification of the remaining 413,277 muskets in federal repositories required almost three years. It is noted that some muskets fabricated after 1831 were inspected and stamped with a “3” classification stamp at Frankford Arsenal. It is speculated that these muskets may have been previously issued, then returned to the arsenal prior to the inspection.

The visual inspection of a particular musket determined its date of manufacture and whether or not it had been previously issued. If the musket had been fabricated between 1812 and 1831, it was checked to ascertain it was functioning correctly. Unissued, serviceable muskets made between 1821 and 1831 were usually classified as second-class arms.

The inspectors also gauged the bores of muskets made between 1812 and 1831. One gauge was a tapered plug gauge, capable of reading the bore’s actual diameter only at the muzzle. The second and third plug gauges were .690″ and .705″ diameters, respectively. If the bore of a particular musket was larger than .690″ but smaller than .705″, the musket was placed in the third class. If the bore’s diameter was larger than .705″, the musket was condemned to the fourth class.

Only unissued muskets made between 1812 and 1831 and muskets made thereafter that had been previously issued were stamped with classification markings by the inspectors. The classification mark was usually stamped into the upper rear part of the stock’s left breech flat, above the musket’s original acceptance cartouche. Unissued muskets made subsequent to 1831 were considered to be first-class arms and do not carry this mark. Muskets made prior to 1812, as well as other muskets that had been found to be unfit and condemned to the fourth class, also were not stamped.

Most classification cartouches had oval borders and contained script inspectors’ initials and the classification numeral “2” or “3.” Some classification cartouches have parallel upper
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