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[bookmark: _Toc137806434][bookmark: _Toc153537746]Abstract
The battle of Agincourt is a widely debated historical battle taking place in 15th century France as part of the wider conflict, the 100 years war, the battle was fought over the issue of the line of succession to the French throne. The outcome of the battle was an unexpected victory for the English crown and a devastating loss to the French. The reasoning behind this victory has been extensively debated throughout history with many scholars and historians accrediting the English victory to the use of the English Longbow and Bodkin arrow which was a great improvement on previous war arrows used. This report investigates the context of the battle of Agincourt to determine whether the introduction of this type of arrow and the Longbow it was used for was the decisive reason for victory for the English. To determine this the report will investigate the actions of the battle, the factors for the English victory, and the effectiveness of the longbow.
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1 [bookmark: _Toc153537747]Introduction
1.1 [bookmark: _Toc153537748]Background of the conflict.

The battle was largely fought over the line of succession over the crown of France and happened on 25th of October 1415 [1].  Leading the armies during the battle was the King of England Henery V, and the Constable of France, Charles d’Albret. Henry had claimed the French crown through the line of his great grandfather Edward III who's claim to the crown of France had started the 100 years' war. This was because of a dispute between English and French law regarding succession [2]. After the Death of the father of Henry V, he was crowned king of England and re asserted the historic claim to the French throne 87 years after his great grandfather had, re starting the hostilities between the countries of England and France. 

1.2 [bookmark: _Toc153537749]Belligerents of the battle 

The armies involved in this battle were the English led by Henery V and France led by Charles d’Albret. The compositions of these armies are heavily debated to this day however estimates can be made. For the English army estimates place the total strength of the army between 6,000 – 9,000 men [3]. This would have consisted of around 900- 1,500 men-arms, which were the heavily armoured infantry force. The English also had around 5,000 – 7,000 Longbowmen, in addition to this the army would have been accompanied by servants however these were non-combatants [4]. 
The French army on the other hand significantly outnumbered the English with estimations putting the army size between 15,000 – 25,000 men strong [3]. This consisted of around 10,000 men-at-arms acting as an infantry and a cavalry force and 4,000 - 5,000 crossbowmen and archers [4]. On top of this the French army also had up to 10,000 Gros valets which were armed servants, this has been a source for debate as some do not count them as combatants [5]. These servants would have been less well armoured and armed than their men-at-arms’ counterparts [5]. 











1.3 [bookmark: _Toc153537750]Location of the battle

At the start of the conflict the English sailed with around 12,000-16,000 men from Southampton landing at the port of Harfleur as shown in Figure 1. The English then laid Sige to the port being victorious at great cost with approximately 1,000 men dying in the attack and 2,000 dying of disease [6]. The English had been delayed longer than expected so decided to move to the port of Calais before. Durning this march they were blocked from crossing the river Somme forcing a detour into enemy territory to move around the French force as shown in Figure 1. Approximately 30 miles south of Calais English scouts informed Henry that the French army had blocked the road to Calais. The French had taken up position near the village Agincourt where the battle would take place [7]. 

[image: ]Figure 1







1.4 [bookmark: _Toc153537751]Equipment used at the Battle of Agincourt.
1.4.1 [bookmark: _Toc153537752]Armour

The men-at-Arms and the armed servants of the French and English army would have all worn similar armour with quality depending on wealth [8]. The French Gros valets armour had less protection than that of the men-at-arms. This armour would have consisted of padding, chainmail, full plate armour, and either a Armet or Bascinet helmet. At the time all met at arms were expected to have full plate armour covering the chest, legs, shoulder and arms of the soldier [8]. An example of this armour can be seen in figure 2. Longbowmen and Crossbowmen would have worn less armour consisting of chainmail and padding this light armour allowed for more movement to fire ranged weapons, they would have worn a Domed or Kettle helmet as this offered some protection while allowing better visibility [9]. An Example of the typical ranged infantry armour can be seen in figure 3.
[image: Arms and Armor—Common Misconceptions and Frequently Asked Questions | Essay  | The Metropolitan Museum of Art | Heilbrunn Timeline of Art History][image: A person wearing a helmet and armor
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Figure 2








1.4.2 [bookmark: _Toc153537753]Weapons

[image: ][image: Man-at-Arms, Wars of the Roses (credit: Graham Turner) | Century armor,  Soldier drawing, Medieval armor]Both armies would have used many of the same weapons with men-at-arms and Gros valets all carrying similar weapons, this would typically be a sword, shield, and dagger and example of the typical sword and shield can be seen in Figure 4. The quality of these weapons would vary depending on wealth, poorer solider were less likely to use swords an instead used pole arms such as halberds and pole axes. An example of what a man-at-arms would carry can be seen in Figure 5 showing a man-at-arms carrying a poleaxe and sword [9]. A variety of other weapons used would include maces and battle axes however these were less common [9].Figure 4
Figure 5


[image: A wooden crossbow and arrows

Description automatically generated]The archers used by the English and the French would have also carried similar weapons both making use of longbows, however the French mainly crossbows. This was because the longbow more training to master. These archers would have also carried small melee weapons such as swords, daggers, axes, and clubs. The French crossbowmen also carried a large shield called a pavise which was used for cover while reloading [10]. The crossbow fired a much smaller projectile then a longbow firing bolts rather than arrows an can be seen in Figure 6. The crossbow had the advantage of requiring less skill to be efficient with but had drawbacks such as long reloading times, shorter range, and poorer armour penetration. Figure 6


While the English did posses horses and had used them for transport no cavalry was used during the battle. The French on the otherhand used a significant cavalry force during the battle consiting of mounted men-at-arms. These soldiers would have been armed with swords and shields like their unmouted counterparts, however these soliders would have also used long lances and spears. Unlike lances used in jousting war lances had a sharp mental tip [11]. An example of a typical war lance can be seen in Figure 7. Figure 7

[image: Medieval Weapons: Lance. Types of Lances, Facts and History]
[bookmark: _Toc153537754]1.4.3 English Longbow

[image: Medieval Archery]The English longbow was a large weapon measuring just over 6ft in length and had a draw weight of over 140lbs and example of an archer with a longbow can be seen in figure 8. Every English archer would have been armed with a Longbow, the effectiveness of this weapon was aided by the English training from the age of 7 to fire it [12]. A typical archer carried around 24-72 arrows to the battle and could Fire an arrow every 5 seconds compared to a crossbow 1 bolt every 2 minutes [13]. This along with the longer range of the longbow meant that the English could engage the French forces before they could retaliate. The English also made use of the needle point bodkin arrow at the battle an arrow with a long metal tip with a sharp point providing better armour penetration then the bolts and arrows used by the French.Figure 8


2 [bookmark: _Toc153537755]Battle context
[bookmark: _Toc153537756]2.1 Battle layout

The English found themselves at the bottom of a hill, this hill was a field that had recently been ploughed for growing crops. After setting up camp the English placed their Men-at-Arms in the centre shoulder to shoulder 4 rows deep with Henry leading the army from the centre [4]. The English archers then took position on the flanks of the centre and hammered wooden stakes Infront of them. The baggage train containing supplies stayed behind the army at the site that the English had set up camp.
[image: Animated Maps: The Battle of Agincourt – The History of England]The French had taken up the more favourable position on top of a hill waiting for the English to arrive.  Because the field was narrow and surrounded with woods the French could not use their full number instead breaking into 3 battle groups. The French vanguard was at the front with about 4,800 men, the main battle group with around 3,000, and a cavalry force of around 1,000 split between each flank [4]. Because of the limited space the French moved remaining troops to the rearguard including the crossbowmen as they were seen as unnecessary. The army sent to the rear guard had no clear leadership as it was assumed the first two lines would be sufficient [7]. The French also sent a small force to attack the baggage train of the English from behind.  A formation layout can be seen in figure 9 for how the armies were organised.
Figure 9




[bookmark: _Toc153537757]2.2 Battle overview

At the start of the battle Henry ordered his army forward and stopped when the longbowmen were in range. This caught the French off guard as they had not expected the English to advance with the French battle lines being unorganised at the time. As the Longbows were now in range the English archers began firing at the French who could not retaliate due to the positioning of the archers and crossbowmen at the rear. The French then attempted to charge the English longbowmen with cavalry, however they were blocked by the wooden stakes that the English had planted in the ground [14]. The English longbows were not effective against plate armour of the mounted soldiers however the horses were easily killed. This resulted in a failure of the charge with many riders being crushed or thrown from their horses with the English archers not being reached. Many horses came running back to the French lines causing chaos breaking up formations an artistic representation of the English archers behind the wooden stakes can be seen in figure 10. 
The French vanguard force then began advancing however the freshly ploughed clay field quickly turned into deep mud due to heavy rain from the previous 2 weeks. As the French forced advanced they quickly became tired all the time being pelted by thousands of English arrows. The French vanguard consisted of men-at-arms wearing heavy armour and became exhausted by the time they reached the English lines, they were then engaged by the English Men-at-arms. In the opening minute of the battle, it was estimated the English fired 60,000 arrows. The French plate armour offered great protection against arrows but there were weak points. The French Men-at-Arms were forced to pull the visors of their helmets down to protect their face making visibility poor. Because of this there is reports that many French suffocated in the mud after failing and being unable to get up [14]. 
[image: Henry V: The Battle of Agincourt and Blackheath]The main battle group of the French army then moved forward to join the fight however the narrow field meant all they could do was group behind the vanguard causing a crush [14]. During this entire time the English archers were constantly firing arrows. As the archers were arranged in crescent manor, they were able to fire at the French from the side exploiting weak points in their armour from a very close range.  After the English archers had exhausted their supply of arrows, they then joined in the fight with melee weapons. Because the archers wore much lighter armour, they were able to easily manoeuvre through the mud and attack the French from up close, the French men-at-arms with heavy armour could not move as quick and were unable to effectively fight back [14]. Figure 10

[bookmark: _Toc153537758]3 Result of the battle 

3.1 [bookmark: _Toc153537759]Aftermath 

French soldiers were executed during the battle as Henry feared surrendering soldiers would rejoin the fight. As the French retreated Henry ordered the executions of prisoner stop with most estimates being around 200 prisoners executed [3]. The French had suffered a major defeat with around 6,000 men lying dead on the field. To add to this major loss the commander of the French army and around 100 great lords had been killed. In comparison it is estimated that the English army had only suffered 400 deaths [3]. This allowed Henry to continue his march to and then return London. 
3.2 [bookmark: _Toc153537760]Factors for victory

One of the main factors for English victory was that the terrain prevented the French from using their greater numbers a to encircle the English. The woods surrounding the battlefield also allowed the English to conceal some of their archers who attacked from the sides. The muddy field also weakened the heavily armoured French who were exhausted from moving to the English. The French chose a poor battlefield waiting for the English at an undesirable location. The freshly ploughed field after 2 weeks of rain should have been avoided due to the risk of deep mud. 
The English longbows were also a key factor with the superior range allowing them to force the French to attack. The faster firing time of the longbow allowed for the French to be overwhelmed. The Longbow with the bodkin arrows also allowed for weak points in plate armour and any chainmail to be defeated. The training that English archers were given from a young age made the longbow an incredibly effective weapon as they could fire much faster and with better accuracy then the French.
Another key factor was French overconfidence. The French were already celebrating victory before the battle had started as they assumed it would be easy. Many French troops including the archers and crossbowmen were left in the rearguard unable to fight as they were deemed unnecessary. Many of the French nobles also sought glory and pushed to the front of the vanguard disrupting formations. This resulted in the army being unorganised when the English archers began attacking the French lines, this had the effect of not all the cavalry charging when the order was given. The rearguard troops also had no leadership structure and could not effectively join the battle. With most of the nobles at the front there was nobody to lead the army when they were killed in battle. 





[bookmark: _Toc153537761]4 Effect of the Longbow
[bookmark: _Toc153537762]4.1 Quantity calculations

English archers carried arrows in in a quiver that held 24 arrows, most estimates agree that the archers were issued up to 3 quivers in battle and could fire them at a rate of 1 every five seconds because of this the following calculations can be made [15]:
Higher Estimate of archers of 7,000 carrying the full amount of 72 arrows meant 504,000 arrows could have been fired during the battle for a duration of 6 minutes of firing. For a lower estimation of the English only having 5,000 archers having 24 arrows meant 120,000 arrows fired for only 2 minutes of firing. 
However, it is unlikely that the archers would be able to keep up the pace of firing every 5 seconds for the full duration because of this it is likely that the archers were firing French for around 10 minutes. During this time 120,000- 500,000 arrows were fired before engaging in the melee. This means that even with full plate armour the shear quantity of arrows fired would mean some would find weak points or at least injure the men-at-arms from the repeated impacts. 
4.2 [bookmark: _Toc153537763]Energy calculations

Using the table shown in figure 12 the following calculations can be made to determine the energy of the arrows used [16]. To calculate the volume the bodkin V = πr²h can be used. Using the figures from the table the calculation of π x (5.55) ² x 115 can be used giving a volume of 11,213.71mm³.
This can then convert into centimetres cubed giving a volume of 11.2137 cm³ using m = Density x V the total mass can then be worked out as 70.09g. Because the arrow shaft is stated of having a mass of 116g this gives a total mass of the projectile as 186.09g. 
Using the equation Kinetic Energy = ½ x mass x velocity² the calculation of ½ x 0.18609 x (53.35) ² can be done giving kinetic energy value of the arrow as 265.925 Joules. This means that the arrows would have hit the enemy with over 1.5x the kinetic energy of a small modern bullet such as a 22 LR [17]. An example of a bodkin arrow can be seen in figure 11.
[image: ]Figure 11
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5 [bookmark: _Toc153537764]Discussion

[bookmark: _Toc153537765]5.1 Performance of the longbow 

The longbow was instrumental in the English victory, this was because it forced the French to advance before they were ready and could do so from a range that the French could not reach. The longbows also allowed for the French cavalry charge to be defeated with many of the horses being easily killed. While many sources agree the longbow could not easily kill a well armoured man-at-arms the sheer number of arrows fired as shown in the calculations mean some weak points would be exploited. Even when the armour of the French stopped the arrows this was the equivalent of being hit by a small bullet, and with potentially half a million arrows being fired this would have significantly weakened the soldiers. Any of the French crossbowmen, archers and Gros valets only wearing chainmail armour would have also been easily killed by the longbow. The much faster fire rate of the longbow also allowed for the English archers to quickly use up all the arrows. This is important as they were able to deal as much damage as they could with the longbows before the archers then joined the fight with melee weapons turning the tide of the battle. 


6 [bookmark: _Toc153537766]Conclusion 

The longbow proved to be a very significant factor for the English victory, especially as it was the most used weapon by the English. However, the overconfidence of the French, poor choice of battlefield, and most French nobles fighting at the front were also significant to the English victory. Because of this it is the conclusion of this report that it was the English archers themselves that were the most important factor for victory. The lightly armoured attack after the initial charge was crucial to victory. This and the archers’ actions of using wooden stakes stopped the cavalry charge from potentially changing the outcome of the battle. The fact that the bodkin arrow could not effectively penetrate the plate armour lessens its effect however it was still a large factor in the battle. 
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image13.png
Type of Ordnance

Bodkin Arrow

Delivery System Longbow
Length of ordnance (w/o 583.5mm
bodkin)
Length of Bodkin 115mm
Diameter of arrow shaft 11.11mm (assume same diameter for bodkin)
Mass of Arrow Arrow 0.116kg (1800 grains)
Density of Penetrator Bodkin 6.25gcm-
Yew Wood 0.67 gem3

Density of Plate Armour

2.85gem™ (rank and file) - 5.75gem (knight)

Thickness of Plate Armour

2.5mm — 4mm

Angle of obliquity of impact

30° to the normal and greater

Yield Stress of Armour

350-600 MPa (variation between foot soldier
armour and that of a king)!

Velocity of system at impact
(100m)

Arrow 53.34ms"!
Knight on horseback (8.95ms")
Foot soldier (0.9ms™)
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