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Introduction
The following article is designed to give a quick brief history of the use of Gunpowder in hand held
muzzle loading firearms. There are numerous developments which occurred off the main
introduction of each step and in numerous parts of the world. These developments, even though
coming before being introduced in the mainstream production of firearms, were generally one offs,
too expensive to produce or technology had not caught up to make them reliable. This does not
however distract from the contribution these developments made to the overall progress in
firearms. There are also regional variations of each development as well as differing terminology
used. The article, where not specifically mentioned refers to a long arm, but the principles apply
equally to pistols. Therefore, this article is not intended to be a definitive reference to the whole
history, but an introduction and starting point if you chose to venture further.

Gunpowder
A substance formed by mixing sulphur, charcoal and Saltpetre. When
this substance is tightly compacted in some kind of vessel and comes
into contact with a flame or spark the result is an explosion. The
explosion is caused by the rapidly burning particles and expansion of the
resultant gases. Gunpowder is believed to have been invented in the 9th
century by the Chinese and soon spread across Asia & Europe.

Cannons

The first use of gunpowder in a weapon was large receptacles
(cannon), which were filled with gunpowder and packed with
some sort of projectiles (stones etc.). The receptacle would
have been held in place by some means on a frame or
platform with timbers and rope. There would be a small hole
in the back of the receptacle to expose the gunpowder packed
inside where a flame from a burning torch could be touched
(touchhole) and the powder ignited. These early cannon
would have generally been used for defence as they would
have been bulky and difficult to set-up in the field.

Hand Cannons
Hand held cannons soon followed when the need for more mobility was
required. These initially would have been very crude smaller versions of the
large defence type cannons. They were generally attached to a pole which the
operator would hold or rest on a breastwork and point in the direction of the
enemy. Either the operator themselves or a second person would then apply a
flame to the touchhole to fire the cannon. It soon became apparent that a
better more manageable ignition system was needed and this resulted in the
development of the slow match, a piece of rope saturated with a nitrate
solution to keep it burning until required.
Arquebus
By the 15th century hand cannons were widely used and the need for further improvements was
required. In Europe, this took the form of adding a stock based on that of a crossbow (wooden
furniture holding the barrel) providing the operator [Arquebusier] with the means of supporting the
piece. The projectile also became more uniform by the use of lead to form a round ball. These hand
held firearms were known as Arquebuses.
Further improvements included adding a small pan beside the touch hole to hold a small amount of
powder (primer) which provided a better ignition source to the main charge inside the barrel. The
barrels were lengthened and made stronger with smaller bores,
which improved accuracy and penetrating power. The biggest
step forward was to add a serpentine (an ‘S’ shaped piece of
metal) to the side of the Arquebus which had a slot in the top to
hold the slow match. The lower section extended down and
under the stock. The serpentine was pivoted by a pin to the side
of the stock and when the lower section was pulled using the
fingers of the hand holding the rear part of the stock (neck),

Arquebus cont.
the top part of the serpentine holding the match would move forward and down into the pan
igniting the priming powder and main charge. This is the early introduction of the trigger to a
firearm. The Arquebus was still a very unwieldy and awkward firearm to operate, however this was
still a massive step forward as the Arquebusier could operate with a greater degree of mobility.
The Arquebus became more and more prevalent in warfare as it was generally cheaper to produce
than longbows or crossbows. It was also easier to train troops in its use (it could take months if not
years to become proficient in archery), it had a greater range and better penetrating power against
armour. To counter this, for a short while, armour was strengthened to protect the wearer from the
fire of the Arquebusier. This lead to larger, heavier forms of
Arquebus called Muskets, which could penetrate even the heaviest
armour worn. These Muskets were operated by Musketeers and
even though they were not around for long (armies gave up using
individual armour) the new name stuck with the term Arquebus
fading out. However, as always with the expediencies of warfare
each side was always looking for an edge over their opponents and
this has forever been the driving force for the development of
better weapons, enter the Matchlock.

Matchlock
By the mid to late 15th century, the use of a spring to apply tension to the serpentine and a sear to
allow the trigger to hold the serpentine (cock) in the full cock position until the trigger was pulled
started to appear. The Matchlock allowed the Musketeer to take more careful aim without having
to concentrate on how much force to use when operating the serpentine (too much force & speed
could stub out the match in the pan or block the touchhole before the priming powder ignited).
Further developments of the Matchlock refined the mechanism,
added a pan cover protecting the priming charge until ready to
fire and incorporating the trigger into the stock preventing it
being accidentally snagged on equipment or clothing.
The down side of the Matchlock was the need to have a
smouldering match readily available to fire the piece. This again
set in motion the need to find a better ignition system and
thoughts turned to finding a means of self-ignition for the firearm
which would do away with the need to carry a smouldering
match.

Wheellock
The Wheellock is one of those inventions that take the main development of a device off on a
tangent. Even though the Wheelock was short lived, it played a pivotal role in firearm development
as it moved the ignition system away from the smouldering match to a self-ignition system (the
missing link if you like).
It is believed the Wheellock was invented in Germany in the Early 16th Century. The Wheellock used
a piece of pyrite in contact with a spinning serrated
metal wheel to generate sparks. The sparks were
then allowed to fall into the pan holding the
priming charge and thus providing the ignition of
the firearm. The mechanism of the Wheellock is
based on the clockwork principle of using a key to
wind a coil spring connected to the wheel, which
when released unwound rapidly causing the wheel to spin. The mechanism thus, was very
complicated making it very costly to produce. Therefore its use was restricted to the well off and
elite military units.
The Wheellock was the first firearm which could be carried (even concealed) when loaded ready for
use. It also was less susceptible to weather conditions, as when loaded the entire components for
ignition were protected.
Once the principle of self-ignition was realised, the search was on for a more practical and cheaper
means of generating the sparks needed.

Flintlock
Flints had been used for millennia to generate sparks for starting fires and it did not take long to
make the connection that a flint could be used to provide the spark for igniting the priming powder.
It was also realised that the original Matchlock mechanism could
be readily adapted by addition of a clamp to hold the flint on the
cock (hammer) and a piece of hardened steel (battery) for the flint
to strike above the pan. The first Flintlock to appear in Europe was
about 1540 in south Germany and was called a Snap Lock. Once it
was introduced it was improved in various stages from the
Snaphance, Miquelet and Doglock until the True Flintlock appeared
in the early 17th Century. These various improvements included
making the battery integral with the pan cover (frizzen), moving the main working components to
the inside of the lock plate and within the stock where they were better protected from damage.
The Flintlock was to survive right through to the mid-19th century when it was finally superseded by
the Percussion Cap Lock.

Sights and Rifling
Before proceeding to the final stage of Muzzle loading firearms using Gunpowder, we need to take
a moment to discuss the influence sights and rifling has had on firearms. Early firearms were pretty
much a point and hope for the best affair. However, with
improvements in technology and production methods firearms became
more accurate. It was evident that a means of aligning the firearm onto
the target was required and soon rudimentary sights began to appear.
These initially took the form of a small bead or post fixed to the end of
the barrel to allow the firer a point to focus on while aligning the barrel
onto the target. Even though this aided the firer to ensure they were
aligned with the target, this basic sight did not help with elevation
(whether the barrel was pointing above or below the target). To overcome this problem the rear
sight was introduced. The rear sight would generally be a square piece of metal fixed to the rear
end of the barrel close to the eye which had a ‘V’ or square slot cut into it. This allowed the firer to
position the front sight (bead or post) in the centre of the rear sight slot and then aligning both with
the target. The system now ensured the barrel was level as well as on line with the target. With
short range smoothbore firearms, this was sufficient as the trajectory of the projectile would be
fairly flat out to its effective range and any variations could be adjusted by aiming off slightly.
By the late 18th century rifled barrels started to appear in main stream
firearms. Archers knew that causing their arrows to spin in flight helped
stabilise them, which increased their range and accuracy. This was achieved by
angling the feathers slightly to the shaft during fletching. I did not take long for
gunsmiths to realise, that if they could achieve the same effect, their firearms
would benefit from the same increase in range and accuracy. Rifling was the
process by which this was achieved. The barrel would have spiralling grooves
cut into its internal surface creating a very slow screw effect. The projectile (ball) would be wrapped
in a patch (made of a softer material like cloth, leather or paper). When the ball was rammed down
the barrel, the patch would bite into the rifling. When fired, the patch would impart spin from the
rifling to the ball with the resultant increase in range and accuracy. Hand held
Muzzle loading firearms became known as Rifled Muskets to distinguish them
from normal Muskets. Eventually the term musket was dropped and they
became known, as today, as just Rifles.
With rifling increasing the range and accuracy of firearms, there was now the
need for better sights which could let the firer take advantage of these
improvements. Sights now began to appear which allowed the firer to make
adjustments for elevation or range (up/down) and windage (side to side). The
expert firer now had the tools to bring the fall of their shot onto the centre of
the target at any distance up to the effective range of the weapon.

Percussion Cap Lock
The next major advance in Muzzle loading firearms was the percussion
cap. At the beginning of the 19th century the discovery of formulates
were made. Formulates were found to have explosive properties when
struck by a sharp blow. Soon this effect was utilised to replace the
Flintlock in firearms. The formulate, was placed inside a small copper cap,
the flint was removed from the cock and the cock reshaped to act like a
hammer. The pan and frizzen were also removed and a drum & nipple
inserted where the touch hole was. The drum allowed the nipple to be positioned at right angles to
the touchhole and in line with the hammer (later the touchhole would be replaced by a vent hole
which exited from the top and side of the barrel allowing the nipple to
be fitted without the need of the drum). When a cap, with the
formulate inside, was placed on the nipple and struck by the hammer
the resultant explosion was directed by the nipple and drum through
the touchhole to the main powder charge.
The main advantage of the Percussion Cap Lock over the Flintlock, was
that it was less susceptible to damp and therefore, provided the main
powder charge could be kept dry, could be fired in all weathers.
The percussion cap also allowed the main stream development of revolvers. Attempts at making a
multi shot firearm had been around for centuries prior to the
percussion cap. These came in all shapes and sizes, normally consisting
of multiple barrels fired by a single ignition system. The revolver (a
cylinder of multiple receptacles holding the main charge and ball) had
also been tried, but due to unpredictable and inefficient ignition
systems they were never successful in main stream firearms. Once the
percussion cap was developed the practical revolver could be realised.
Expanding Bullet
Early rifles were hard to load, as the patch and ball combination had to be as tight as possible. They
also suffered, like all gunpowder firearms, from fouling which further hindered the loading process.
As we have seen before, military expediencies drove the need for further improvements.
Experiments were made with various ball types which eliminated the need for patching. The results
of these experiments lead to the invention of the expanding
bullet (Minie). The bullet could be made smaller than the bore
of the barrel, which aided loading, as it would expand to fill the
barrel and rifling when fired. This was achieved by the bullet
having a hollow base (early versions with plug) forming a skirt,
which was caused to deform and expand by the gases as the
gunpowder ignited. The expanding skirt would fill the grooves of the rifling and cause the bullet to
spin. Thus the speed of loading was increased without loss of accuracy or range. These Expanding
type balls were conical in shape as modern bullets. By the mid-19th century, the expanding bullet
allowed the wholesale replacement of smoothbore muskets, in most armies, with rifles.

End of the Gunpowder and Muzzle Loading firearms era
By the middle to late 19th century, mainstream firearms were starting to
appear which would finally end the era of the Muzzle Loader. These
were in the form of Breach Loaders.
As mentioned in the introduction, various developments of firearms had
been going on for centuries and were just waiting for the technology
and production methods to catch up for them to become main stream.
Whereas, as the terms suggest, Muzzle Loaders were loaded via the muzzle (barrel), Breach Loaders
were loaded from the breach (rear end of the barrel). At the same time, cartridges also started to
appear with the percussion cap incorporated in the base and fired by the hammer hitting a pin
(firing pin) in line with the cap on the cartridge.
New forms of powder (propellants) were also developed, which used
Cordite and then Nitrocellulose instead of gunpowder. These propellants
were cleaner and more powerful than gunpowder. Thus by the end of
the 19th century, gunpowder and Muzzle Loading firearms disappeared
except as curios.
Present Day
A resurgence of interest in owning & shooting Muzzle Loading firearms started in the 1930s with
the formation of the National Muzzle Loading Rifle Association (1935) of America. This was followed
by other national associations like the Muzzle Loaders Association of Great Britain (1952) and then
by the Muzzle Loaders Association International Confederation (1971).
The renewed interest in Muzzle Loading firearms also prompted the need for replica firearms and
companies like Pedersoli, Parker Hale, Euroarms, Henge, Traditions, Pietta, Uberti and Investarms
to name but a few started to supply replica firearms to satisfy this demand, on top of the pleasure
of owning and shooting a genuine antique firearm.
Today there are many shooting clubs like Basildon Rifle and Pistol Club in the UK that offer the
opportunity to shoot Muzzle Loading firearms. They run their own competitions in association with
the local branches of the MLAGB and there are also national competitions held at Wegnock, Bisley
and other ranges across the country. For those with greater aspirations, there is also the possibility
of representing your country in international competitions.
If this article has gone some way to raising your interest in Muzzle Loading firearms, then we hope
you are enticed to look further into the subject and who knows, one day we may welcome you on
the range to enjoy the satisfaction and frustration of shooting these wonderful historic firearms.
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