New Technology

The Technology of War

The First World War was a war fought from the trenches. During the First World War the stage of development which weaponry had reached gave the advantage to the defending army.  Defensive weapons were much more effective than attacking weapons. In a battle, casualties were usually much heavier on the attacking side.  A man in a hole in the ground was much more likely to survive than one in the open.

Methods and Weapons of war
The Magazine Rifle
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Early guns could fire one bullet and then had to be reloaded. In the second half of the 19th century, rifles were developed with a small supply of bullets stored in a magazine. This greatly speeded up the reloading process. The standard British infantry rifle of the First World War, the Short Magazine Lee Enfield, had a magazine for eight bullets and, in the hands of a well – drilled soldier, could produce a rate of fire of fifteen rounds per minute.  Infinitely more deadly than the rifle was the machine gun, a hideous weapon which could fire up to 600 bullets per minute!

The Machine Gun

[image: image2.emf]This gun fired a large number of bullets in quick succession, around 500 rounds a minute. Although the machine gun had been invented before 1914, it was used to its full deadly effect in the trenches. 
In the early part of the war all sides used the Maxim machine gun. 
They were heavy, needing two or three men to operate them.  Recognising the need for mobility, the British introduced the Lewis gun, which could be carried and fired by just one man.
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The machine gun was the ideal defensive weapon and they completely dominated the actual battlefield.  Against massed ranks of infantry the gunners would turn the machine gun from one side to the other. This was a weapon which could literally cut men in two or reduce their bodies to an unrecognisable pulp. To survive machine gun fire, trenches were essential.
A German machine gunner wrote during the battle of the Somme:

“We were very surprised to see them walking, we had never seen that before……  The officers went in front.  I noticed one of them walking calmly, carrying a walking stick.  When we started firing we just had to load and reload.  They went down in their hundreds.  You didn’t have to aim, we just fired into them.”

The British themselves often simplified the Germans’ task.  To allow the troops to get into no man’s land it was necessary to cut gaps in the wire just before the attack.  As one soldier who was there remarked: “The advertisement of the attack on our front was absurd.  Paths were cut and marked….. days before……  Small wonder the machine gun fire was directed with such fatal precision”.
Effect on the War

Next to heavy artillery the machine gun accounted for most casualties. The tank was developed to help overcome the problems brought about by the machine guns rapid-fire power.

Heavy Artillery
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Artillery is using big, heavy guns which fire large projectiles (shells) designed to destroy buildings or fortifications or kill large numbers of soldiers.  By 1914 the largest guns had a range of over 30 kilometres.  Shell came in three sorts.

1) High explosive:  These were designed to explode on impact and could wreck buildings.  The blast, or explosive force, from such shells would also, of course, kill people.

2) Shrapnel: The shell was packed with round iron balls and fitted with a timer set to detonate it in the air over enemy lines.  Lumps of red hot iron would then rain down on the soldiers below, tearing some to pieces.

3) Armour piercing: The specially hardened shells were designed to penetrate toughened steel before exploding.  At the start of the war these were used mainly by the navy against warships but they were used on land against tanks.

The largest shell weighed over 1 ton.  French gunners could fire fifteen to twenty shells per minute from the famous 75 mm gun, so huge numbers of these shells had to be made.

The most common cause of battle casualties when in the trenches was enemy artillery fire. On almost every day at least some shells would fall on the trenches, killing, maiming or burying a few unfortunates.

In a light barrage one could expect about half a dozen shells to land in the immediate vicinity every ten minutes. In a big bombardment howitzers supplemented the ordinary field guns, and twenty to thirty shells would be landing in a company sector every minute. For every three to four heavy explosive howitzer shells there would be one shrapnel to make sure the troops kept their heads down. Suddenly the barrage would lift and then, five minutes later, start up again. As the evening wore on the intervals would get shorter and shorter and the almost continuous noise grew to a crescendo.

To experience this type of bombardment was a physical and mental torture. The constant noise of explosions and a fear of a dreadful death unhinged men’s minds. Shell shock is a form of nervous breakdown. A man might break after months or years at the front or after only hours of bombardment. Victims often shook uncontrollably, foamed at the mouth, wet themselves or just lay sobbing on the ground. One soldier dreaded the “horrible nightmare of bursting shells. Sometimes the terrible noise makes me nearly mad”. Men gradually lost control of themselves as the strain mounted. They began to moan to themselves and whimper like helpless animals.  In some cases, at the end of a heavy bombardment, when the enemy finally began to push forward, they would find their opponents apparently asleep in the trenches, utterly and totally exhausted by the strain.

From then on, any sudden noise might trigger their fear, causing them to take shelter or tremble and weep in terror. Early in the war, this mental illness was not recognised by the Army and men were accused of cowardice, but later the problem was understood and shell – shock victims were sent home.

Effect on the War

Heavy artillery caused more casualties than any other weapon in the war. The soldiers had little protection other than their helmets and being told to dig the dugouts deeper. Artillery destroyed the enemy trenches and caused huge craters in ‘no man’s land’. However, it failed to destroy the barbed wire, which was simply thrown into the air and then fell down again intact. It was obvious where an attack was going to take place because the spotter aircraft could see the artillery moving into place.

The heavy guns would be used to pound the enemy positions before an offensive began. At the Somme Britain used 1500 guns and fired 1.5 million shells in seven days. Once the enemy had been pounded the attacking troops could sweep across no mans land with little or no resistance from the enemy. At least this was the idea. Unfortunately, heavy shelling did not wipe out all resistance. The Germans would wait in their specially built concrete dugouts until the shelling was over and then return to their positions. 

Poisonous Gas

Both sides in the war feared the use of gas. There were 3 main types of gas used. Chlorine first, then in December 1915 phosgene, a more powerful derivative of chlorine which was invisible.  Finally, in July 1917, mustard gas, a liquid which looked like sherry and smelled of onions. This was a lot worse because it was invisible and caused blindness. 
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It reacted vigorously when it came in contact with body fluids. It could burn out a man’s lungs and if a little got onto a sweaty part of the body it caused horrific burns and blisters. Mustard gas could be put into shells and fired if the wind was blowing in the wrong direction for a conventional attack.  A special gas mask was needed to combat this menace.

In the late 19th century Germany was the world leader in the chemical industry.  In January 1915 the Germans used tear gas in an attack and then on 22nd April 1915 they attacked with chlorine gas near Ypres.

Chlorine gas was brought to the front in cylinders and released when there was a light wind to blow it towards the enemy line.  It formed a green cloud and, being heavier than air, would quickly fill a trench.  When breathed in it dissolved in the fluids of the lungs to form concentrated hydrochloric acid thus burning out the lungs.

However, gas never proved a decisive weapon.  It needed light winds, but light winds can also be very variable and blow the gas back to its original owners. Gas masks were quickly developed with carbon filters connected by a tube to a rubber or canvas mask with glass eye pieces.  These were hot and uncomfortable to wear but made survival possible. Because of the effectiveness of counter measures, gas proved to be an ineffective weapon.  Although its victims died horrible deaths, with some dying coughing their lungs out years after the war, it did not kill enough soldiers to give either side a breakthrough. About 90,000 soldiers, out of the 9 million who died on all sides, were accounted for by gas. Most of these were Russians as they could not afford masks.

Effect on the War

The Germans used chlorine gas for the first time at the second battle of Ypres in 1915. While it caught the British and the French by surprise, the Germans had not enough troops to capitalise on the breakthrough. The Germans used mustard gas first in 1917. The British gas masks were no protection against it. After 1917 the Germans ran out of chemicals used in the making of the gas so it was rarely used. Gas caused few deaths, however it was responsible for many soldiers losing their sight.

The Tank
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Before the war broke out American farmers had been using tractors with tracks instead of wheels.  These spread the load over a greater area, reduced ground pressure and make it possible for the vehicle to cross muddy ground.  Finally it was suggested that one of these could be covered in thick steel plates and equipped with machine guns. Winston Churchill, the First Lord of the Admiralty, or the Minister in charge of the Navy, used money from the Navy’s budget to develop the weapon until the army agreed to try it out. The prototypes had to be able to go at 6 kph (or 4 mph), cross a 2.5m (8ft) wide trench and climb a short 45 degrees slope.

Male tanks were fitted with field guns and Female tanks with machine guns. They were slow moving and better suited to dry conditions, used in large numbers, with plenty of support troops to consolidate the land gained. 
By early autumn 1916 Haig was placing high hopes on this new weapon. Jumping on the chance that tanks might be the answer to breaking out of the trenches, he introduced them on to the battlefield at the first opportunity. On 15th September 1916, forty-nine tanks rumbled toward the Somme battlefield. Seventeen broke down before reaching the front lines and only eighteen entered No Man’s Land – moving at a pace of half a mile per hour. Travelling more slowly even than walking men, they made inviting targets for the German artillery. It would be another year before there would be proper tactics – and enough tanks – for this new invention to make itself felt. Although the tanks were able to crush the barbed wire and cross the German trenches, they did not achieve a breakthrough since many of them broke down, ran out of petrol or got stuck in the mud. Once immobile they were a sitting target for German field guns (light artillery).
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At 6.20am on 20th November 1917, about 1,000 field guns suddenly started pounding the German trenches, and immediately 378 tanks, supported by 289 aircraft, started lumbering forward.  It was the first time that such large numbers of tanks had ever been used. They easily crushed the barbed wire and smashed through the German trenches. By 4 o’clock the British tanks had punched a hole 10 kilometres wide and 6 kilometres deep through the German lines.

Unfortunately everything now started to go wrong. There was not enough infantry to take advantage of this huge hole in the German defences, and the enemy soon began to recover and fight back. Tanks are an offensive weapon and are of little use in defending a position.  
By evening many tanks had broken down – over a hundred from lack of petrol or engine failure and another sixty-five from enemy fire. One German gun took out sixteen tanks.  
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Although tanks were initially a failure, they were much better understood by the end of the war and played a vital part in pushing the Germans back in the last few months. Generals learned that tanks should not go too far and that they should have plenty of infantry to consolidate the position before advancing again. By late 1918 they were mechanically more reliable and Renault produced small, faster, lightweight tanks for the French which were very effective against infantry. It had also been discovered that concentrated shelling followed by tanks, supported by aircraft, could break up most defensive formations. Tanks played a vital role in the allied advances throughout 1918.

Effect on the War
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Cambrai showed that used in appropriate conditions the tank might have had a bigger influence on the war. In 1918 the tank was again used in large numbers and without artillery bombardment sent the Germans into retreat.

Barbed wire 
Changes in iron and steel manufacturing in the late 19th century gave the ability to  make barbed wire which was used to strengthen trench defences by both sides.  In places, the barbed wire entanglements in front of the German lines on the Western Front were 20 metres wide.  Soldiers emerged from trenches at night to string the wire from steel pickets which screwed into the ground with a corkscrew action.  
Trench mortars
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Trench mortars were a specialised form of artillery which added greatly to the casualty lists and to the misery of the men.  Soldiers could often see incoming mortar rounds which flew more slowly than standard artillery shells and often made a distinctive noise. Germans called trench mortars “minenwerfer”, meaning mine thrower. British Tommies called their shells “moaning Minnies”.

Shelling produced the lunar landscapes associated with the First World War – demolished forests, water – filled shell holes surrounded by mud. First World War soldiers zig – zagged their trenches to limit the effects of blast and the Germans lined their dugouts with concrete.

Concrete
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Improvements in cement manufacturing had made concrete a useful building material by 1900. During the First World War it was used, especially by the Germans, to build fortified machine gun posts or pill boxes and to strengthen the underground dugouts in which the men slept. The British and the French made less use of it. They hoped their lines would be temporary and that they could drive the enemy out of France. Concrete dugouts could resist all but direct hits from heavy artillery.

The overwhelming strength of defensive technology created a static war. Thousands of men died daily but nobody was going anywhere. 
Snipers
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The Germans were the first to use snipers in a methodical way. Good marksmen and given a special oak-leaf badge. They wore camouflaged capes and usually had rifles with telescopic sights. Though these marksmen were not as terrifying as the big bombardments, they did present a constant irritation, picking off anyone who showed his head even for a split-second.

Usually the snipers did not operate in the trenches themselves, but crept out at dawn into no man’s land, and remained there all day, moving from cover to cover. Most of them wore camouflaged clothing and sometimes even more elaborate measures were adopted. The British went so far as to construct a mock steel-lined tree trunk.

When a German sniper became particularly troublesome, the British often brought their artillery to bear. Attempts would be made to draw his fire by raising a dummy torso above the parapet, exposing a cap or helmet, or even risking a quick look. If the sniper fired, a compass bearing would be taken on the direction, and if the artillery observation post could then locate the exact spot, a short barrage would be delivered on to the position.
Tasks
1) Describe the impact of the Machine gun on warfare.

2) Describe what the heavy artillery was supposed to achieve.
3) Explain two reasons why the use of heavy artillery was not always successful.
4) Which piece of new technology caused the most casualties in the War?

5) What were the advantages of using a tank?

6) Why were British tanks unsuccessful at the Somme?

7) What was the most common type of injury caused by gas attacks?

8) Do the following Sources A and B agree about the effectiveness of the pre-attack artillery bombardments – 

	Source A: W Churchill “The Great War”
	Source B: G Coppard “With a Machine Gun to Cambrai”

	“When an attack was to be made, an artillery barrage was put over, and salvoes of shells were directed at the enemy frontlines, to destroy the barbed wire defences, to open up the trenches into a series of craters and to smother the occupants of the dugouts.”
	“Quite as many died on the enemy wire as on the ground, fish caught in a net. They hung there in grotesque postures…..there were no gaps in the wire…it was so dense that daylight could barely be seen through it…How did the planners imagine that ‘Tommies’ (British Soldiers) would get through….the shell fire lifts wire up and drops it down in a worse tangle than before.” 


9)        Which of the above source agrees most with what you know of trench warfare – explain your answer.

10)   Give a detailed account of the effects of new Technology on warfare.                    8
