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Introduction

It is often said that the First World War was an artillery war and that shell-fire caused over half of the battlefield casualties; Jonathan Bailey, for example, notes that shellfire and trench mortars together caused 58.51 per cent of Britain’s casualties in the Great War. Many of the tactical innovations during the war were in direct response to the impact of artillery on the battlefield – usually inspired by the enemy’s own innovations, a process known as reciprocal development, where organisations develop and counter new technologies and organisational structures in a continuous competitive process. Yet the artillery’s direct influence on both the planning and the conduct of operations has rarely been examined. There are numerous excellent books on guns, munitions and technology, many volumes dealing with individual battles that mention artillery’s role in a specific operation, and a number of memoirs by artillerymen (which can sometimes come across as dry recitations of their most successful fire-plans). The best on artillery are those by Jonathan Bailey and Bruce Gudmundsson, but these deal with the wider evolution of artillery rather than specifically focusing on the events of the Great War. Perhaps many modern authors have been deterred from looking at the role of the artillery by the grim technical processes involved in industrialised, impersonalised killing and have therefore preferred to focus on the ‘more human’ story of the infantry caught up in the terrifying environment created by the war in the trenches.

In this volume, we aim to start filling that gap. We examine each year of the war and look at key and representative battles on various fronts to explore how the constant process of reciprocal development affected both the conduct of operations and the people actually fighting the battles. We try to draw together the changing technologies of artillery and shells, and the innovations that affected accuracy such as mapping, sound-ranging and aerial observation. We also look at how military doctrine directly affected artillery and more generally at how artillery was fitted (or was not) into the evolving combined arms doctrine. We also examine how artillery was organised and commanded, because there were important differences that influenced its effectiveness. By looking at different countries and different theatres, we try to show how different armies faced varied circum stances and came up with unique solutions. Looking at a single nation’s military progress reveals only one learning curve associated with the particular circumstances in a given theatre, and thus inevitably fails to demonstrate the complex evolutionary processes at work. It would also fail to counter the assumption by some modern historians (and much of the popular media) that commanders in the First World War were less generally able than those who faced far less challenging circumstances in other wars.

We would like to acknowledge the assistance of those who read draft sections of the book, including John Lee, Tim Ratcliffe, Howard Body, Kathryn Walls and Patrick Rose, and those who kindly allowed us to quote from their work. We particularly want to thank Paul Evans and the staff of the Library of the Royal Artillery Museum who opened up the Aladdin’s cave of archival material in the Royal Artillery’s remarkable collection, and Tim Ratcliffe who provided the superb maps and illustrations.

Given the enormity of the subject and the limited space available, faults and omissions inevitably remain and these are entirely our responsibility. We also want to thank Rupert Harding who allowed this project to go on longer than he wanted, yet helped us throughout! And to our families, who saw less of us as we worked on this, our thanks.





Prologue

The Battle of Le Cateau

After the thundershowers that covered II Corps’ retreat, Lieutenant General Sir Horace Smith-Dorrien took the calculated risk to stand and fight on 26 August 1914 instead of continuing to withdraw. With four German corps plus cavalry marching forward, a gap opening on the right flank between II Corps and Sir Douglas Haig’s I Corps, and only a weak French covering force on the left flank, II Corps faced a stiff fight as dawn broke. The encounter would go down in history as the battle of Le Cateau.

II Corps had three infantry divisions in the line, deployed along a ridge, and they would fight two different types of battle. The 5th Division, on the right, had an open flank, and Smith-Dorrien’s orders to stand and fight arrived late, so the troops had less time to select good positions and dig in. The 3rd Division (centre) and the 4th Division (left) had more time to pick their positions carefully and dug themselves in a bit with the rudimentary ‘grubbers’ the men carried. With mist covering the ridge during the night, the men of the 5th Division ended up selecting positions that were on the forward slope – when daylight came, they were able to see the enemy but their positions were visible to the enemy. This left the 5th Division in a weak position. The division’s artillery commander, Brigadier General John Headlam, compounded the problem. Following standard pre-war British practice, he decentralised his forces and attached a brigade of field guns (each brigade comprising three six-gun batteries) to each of the infantry brigades. Ordinarily, Headlam would still have the field howitzers (another three batteries) and the single heavy battery of 60-pounder long-range guns under his command, but he also split up the howitzer brigade, sending one battery to the 3rd Division and one battery forward, keeping only one battery, plus the heavy battery, as a reserve. Not only did the 5th Division’s artillery get split up, but it deployed far too far forward, in many cases amid the infantry.

In contrast, the 3rd and 4th Divisions deployed the bulk of their guns well behind the infantry and out of sight of the Germans. They would have to rely on signals (wig-wag flags, couriers or telephone messages) to know where and when to fire and they would have a harder time adjusting their fire or switching targets, but they were under cover and harder for the German artillery to hit. The trade-off was somewhat less firepower in exchange for better odds of survival, and surviving one day meant being able to provide firepower tomorrow. A few guns were deployed forward, up with the infantry, but staying silent until the advancing Germans were close enough to blast with shrapnel; some of these forward guns were disguised with corn stalks, since the crops had been cut but not gathered.

The forward guns were sited there for various reasons. Beyond the inevitable communications problems, most guns had only a modest range. Battles were expected to be fought at fairly short ranges, and the British 18-pounder field guns had been optimised accordingly: the guns were built for high-velocity but low-trajectory firing and could not elevate more than 16 degrees, which restricted their range to about 3.7 miles. That expectation and design encompassed another assumption: that shrapnel would be the key munition. (The actual weapon of artillery is the shell: guns, howitzers, mortars and rockets are simply delivery mechanisms.) Shrapnel lost effectiveness as the shell’s velocity dropped, and since the Royal Artillery believed so heavily in shrapnel the lack of long range hardly bothered them. Indeed, so strongly did they believe in shrapnel over high explosive (HE) that the 4.5-inch field howitzer had its HE shells designed to match the ballistic performance of shrapnel, although that reduced their bursting charge and thus effectiveness. II Corps had no heavy artillery (6 inches and over) at Le Cateau because the British Army was divided in its thinking about the employment of artillery in modern warfare: there were sieges and field battles, and the two did not mix. Heavy artillery was only for sieges, and the Siege Train (four batteries of 6-inch howitzers and two batteries of 9.45-inch howitzers) was still mobilising in Britain. A final expectation was that artillery should fight right up in the front line; the honorable thing was for the gunners to risk their lives alongside the infantry (and cavalry), and that was the only way to attain the recognition and glory of being in combat. This idea harked back to the Napoleonic wars, and while it had been beaten out of the Royal Artillery in the Boer War, it had crept back into the thinking.

Reports note that the 5th Division gunners whistled while they deployed their guns alongside the infantry. They would be fighting alongside their comrades, just as their predecessors had done for centuries. One of the brigade commanders told his subordinates ‘fight it out here; there will be no retirement’, but they were facing new battlefield conditions. Indirect fire would replace direct fire as the leading cause of casualties in the Great War, and why that happened can be seen on the battlefield of Le Cateau.

As the gunners prepared themselves, the Germans were moving south and west. They had found the seam between II and I Corps, and III Korps was feeling its way forward. But the Germans also saw the 5th Division troops on the ridge. The 72nd Infanterie Regiment moved into Le Cateau, catching some British rearguard piquets. The British flank was obvious to the German commanders and two more regiments moved into action to turn the flank while three more pinned down the 5th Division from the front. More troops were ordered to move deeper into the British rear, but they moved slowly through the day and did not influence the battle. Meanwhile, as the flank attack unfolded, German artillery observers did their job from the hills north of Le Cateau. From about 6am there was ruth-lessly methodical German fire moving from target to target on the ridge, preparing the way for the infantry attack. The British guns fired back, aiming at the German muzzle-flashes about 5,000 yards away, and managed to silence some of the German guns – but only some of them and only for a time. More German artillery arrived (and deployed) and German counter-battery fire began to tell. High explosive and ‘universal’ shells (a German compromise between HE and shrapnel) were bursting over the British positions, hitting command posts, cutting telephone wires, killing and wounding; soon direct hits were knocking out some guns. Nevertheless, the remaining British guns opened fire when the German infantry started advancing, although all they could do was force the Germans to spread out. A few casualties and a little delay were about all that was inflicted on the Germans, and they may have been willing to pay the price to learn more about the British defences. By 9am the Germans were feeling their way around the British flank and preparing their frontal assault, and had perhaps 200 guns deployed in an arc around the men of the 5th Division.

From 9am to noon the battle raged fiercely. A British pilot noticed more and more German guns moving forward, but there was nothing he could do about it. The Germans were shelling the British batteries and, since the guns were up close to the infantry, the infantry collected some of the near-misses. But the British gunners stayed in action, blasting away at the German infantry; one German infantry officer paid tribute to their gallantry: ‘Regardless of loss, the English artillery came forward to protect their infantrymen and in full view of our guns kept up a devastating fire.’ The Germans tended to march into action in companies and then deploy into skirmish lines, and the advancing companies made easy and juicy targets, and for a time one British battery was blasting a German platoon with every round fired. On the receiving end, the Germans complained that ‘as we went forward only dead and wounded were to be seen in our firing line’. During lulls in the infantry attack, the gunners would switch back to bombarding the German gun positions. Some batteries fired off their ammunition, and wagonloads had to be brought forward from the ammunition columns. About noon the Germans paused to regroup, while their drumfire bombardment continued. The British infantry was learning to tell the ‘whizz-bang’ 77mm field guns apart from the booming 150mm howitzers, which burst with black smoke and earned the nickname ‘Jack Johnson’ after a heavyweight boxer.

If Headlam could have surveyed his position at about 1pm he would have found his right and centre savaged; over half the guns were out of action as German shells slammed in from front and flank. An observer described the ‘throb of noise from our left flank. We all looked instinctively in the direction of Le Cateau where the Montay spur was overhung by a bank of white and yellow smoke, punctuated by angry flashes.’ The 5th Division’s left was better off, with most guns still in action and the two batteries in the rear busy firing at German artillery. On the right flank German machine guns were only 500 yards from the British infantry; a subaltern in 122 Battery, RFA described the ‘pop-pop-pop-pop of a machine gun and a perfect hail of bullets’. Another German assault might break the line. Smith-Dorrien was hastily consulted and the division was ordered to pull out; II Corps had given the Germans a bloody nose and bought time to continue the retreat. Now they had to solve the problem of getting the guns back from the forward positions under relentless German artillery and small-arms fire.

Headlam saw that the 5th Division’s position was now untenable and he ordered the horse teams forward to withdraw the guns. Men of the 1/Royal West Kents stood and cheered, waving their caps, as the horse teams trotted forward. Shells were still falling, and several teams were blown to bits on their way forward, men and horses scattered by shellfire, mangled and screaming. A few batteries had picked positions in folds in the ground and they typically escaped lightly, but several batteries were up forward in the open. As the horse teams swept over the crest of the ridge, the Germans redoubled their fire. In some cases infantry and machine guns were close enough that bullets punched through the gun-shields, and small-arms fire added to the rain of shells. Few guns could be extracted; some had taken direct hits, others had too few men left to hook them into the limbers, and sometimes – despite the most gallant efforts – the hail of fire was simply too much. Gunners fired off the last rounds from guns that could not be withdrawn, then smashed the sights and pulled the breechblocks to deny the Germans anything more than a trophy. As the German infantry finally started forward, some groups were silhouetted on the ridgeline offering the British reserve batteries easy pickings. One ‘mob’ eight deep was hit with a flurry of howitzer shells. British observers saw the group ‘disperse’ but what they would not have seen was individual soldiers being blown apart.

The net result was the loss of 27 guns, over one-third of the 5th Division’s total. At least 22 artillery officers and 180 other ranks were lost, along with 257 horses. The gunners (and of course the infantry) had fought with great gallantry, and the Germans never managed to organise an over-whelming attack. II Corps had fought to win time, to check the German advance so the retreat could resume, and they succeeded in creating a ‘stopping blow’ that forced the German 1st Army to slow its advance. The British withdrawal started at about 2pm, and the Germans resumed their advance the next morning, allowing the BEF enough of a head start that it would not be overwhelmed by superior numbers and firepower. The next morning the infantrymen showed their appreciation of the gallant gunners, and the battlefield effectiveness of the guns: ‘Exhausted as they were by the long night march, many men stepped from the ranks as they marched past to give a silent pat to the guns drawn up by the roadside.’1  But regardless of the 5th Division’s gallantry, need they have suffered such heavy losses? Was there a more effective way to fight than deploying the guns up with the infantry and literally fighting side by side?

Unlike the 5th Division, the guns of the 3rd Division, in the centre of the line, were deployed in depth, Brigadier General Frederick Wing making the best use of the terrain. Instead of pushing the guns forward, all except four were deployed behind the ridge; those four were used as direct support guns, and all four were written off. The gunners’ role was to wait silently until the British outpost in the village of Caudry had been pushed back and the first major German attack developed. Then they would open up and blast away. They were expendable, but they would defeat an attack and shatter the attacking battalions.

The early German shelling did little damage in the 3rd Division zone except for knocking out telephone lines, obliging the observation posts to send messages back by galloping messengers – not much different than communications a century earlier. But in return the British guns could not find the German batteries either and both sides fired fairly blindly; at one stage a German airplane flew over and apparently dropped a message back to the German gunners, because their accuracy improved for a time. Infantry targets were another matter, and the British guns could readily hit the advancing German infantry. Their movement was slowed, but never stopped; there were simply too many Germans and if they were willing to take risks they could filter forward in skirmish lines. Not even a month into the war, the infantry’s enthusiasm was undimmed, with casualties correspondingly high. As the morning wore on, German counter-battery shelling continued, not so much aimed fire as simply searching places where the British batteries might be. The German 5.9-inch (150mm) howitzers were an unpleasant surprise, especially for infantry in villages: in stout houses they were generally immune from field guns but these heavy howitzers could literally pulverise buildings. But this level of firepower was only useful if there was a target. The infantry, grouped together in the villages, could be hit, but the British guns were scattered behind the line and were thus tougher targets; German fire thus only ‘flecked the landscape’. This searching fire was expensive in ammunition and time, and the British guns remained in action, hitting German infantry at ranges as close as 2,000–3,000 yards, but the Germans nonetheless closed in on Caudry.

By 1pm the Germans had taken Caudry and were moving past Inchy. The 8th Infantry Brigade had only a thin line, but the artillery (including a British howitzer battery that simply fired on Inchy, needing no more specific target) held the Germans. In mid-afternoon, as the 5th Division was struggling to get its guns away, a German attack was massing around Inchy but the four forward guns (camouflaged until then) now opened up. They fired off several hundred rounds of ammunition, each shell showering the Germans with 375 shrapnel balls. The Germans were blown back, suffering terrible casualties, and were sufficiently disorganised to enable the British infantry (and the gunners from the forward sections) to withdraw with minimal loss.

The 3rd Division’s withdrawal was straightforward. Artillery leapfrogged from its scattered locations to cover the retreat, and almost no guns were lost except for the forward sections. For all the damage they did to the Germans, the 3rd Division’s artillery lost only three men.





Chapter One 

1914

No country began the Great War with a fully developed appreciation of how artillery would function in a modern industrialised war. Only a few technical specialists proposed applying scientific principles to orchestrating artillery fire, usually described as fire-planning, and even fewer recognised the startling impact of a wide array of technical advances on the battlefield effectiveness of the artillery arm. Recent wars in South Africa, the Far East and the Balkans, all offering potentially useful examples illustrating the impact of both new tactics and technology, were more often used by leading theorists examining the future of warfare to ‘prove’ what they already believed than to explore the emerging character of conflict in the new century. Within a few weeks the Great War would overturn many of these assumptions, forcing both sides to innovate and counter-innovate at an increasingly bewildering speed. Historians looking at the evolution of the conduct of operations by specific armies have sometimes described this process as a learning curve but this term ignores the ways in which the opposing sides inspired and frustrated the designs of their opponents, and marginalises the cultural factors that encouraged or delayed development.

Each nation organised its armed forces to fit the strategies that it expected to use to secure its intended national objectives. Inevitably the pre-war development of artillery techniques and technology mirrored these assumptions in each of the war plans. Just as the overall strategies proved to be flawed, much of the equipment and tactical doctrine turned out to be short-sighted, and none of the belligerents appreciated the difficulties they would face in keeping the artillery synchronised with their operational plans and supplied with adequate ammunition. This chapter briefly reviews these assumptions and the immediate reaction of the artillery officers to the shattering of their pre-war illusions during the first months of the war.1 

Germany and ‘The Guns of August’ 

Given Germany’s perception of encirclement by powerful opponents and the challenge created by her formidable military objectives, the effective application of artillery firepower was central to her entire war plan. The Großer Generalstab (Great General Staff) was all too aware of the threat from Russia and France and had good reason to believe that Britain would be hostile even if Germany observed Belgian neutrality. A long war against those countries’ combined wealth, industry and population was assumed to end with Germany being ground down, so German strategy, immortalised as the Schlieffen Plan,2  became one where she knocked out one of her opponents before dealing with the others. With Russia’s territory being so vast and her army’s mobilisation slow, France became the target almost by default. In 1870 the Prussians had been able to attack France head-on because the French had few modern frontier forts, but by 1900 the French had both refortified their frontier and increased the size of their army to fill the gaps between the upgraded defences. If the Germans repeated their 1870 manoeuvres they would simply smash into the French defensive system and the offensive would stall just as the Russian steamroller gathered momentum in the east. Due to the rough terrain in southern Belgium (principally the wooded hills of the Ardennes), the Germans began examining the option of a wide outflanking manoeuvre through Belgium. Belgian neutrality was guaranteed by international agreement, but the Belgians knew that their neutrality depended more on being ready to fight back than on what the Kaiser had derisively dismissed as ‘a scrap of paper’. They upgraded the fortifications around the key border city of Liege, the main communications hub for the area, and thus a key part of the German war plan hinged on rapidly defeating the dozen forts covering this one city.

Established around 1890 under the direction of the highly regarded Dutch-born fortress engineer Henri Alexis Brialmont,3 the Liege forts were built to resist 210mm artillery, and although there had been some recent refurbishment, most of this was cosmetic and much of the core of the enceinte (defensive system) had not been upgraded with reinforced concrete. The layout of the detached forts had been designed to protect and support a strong infantry force with casemated artillery (some 400 guns), but in turn required infantry to cover the roughly 4 mile gaps between them.4  In 1914 the Belgians assigned a reinforced infantry division to this role but the Germans had also made special preparations. Several brigades of assault infantry were kept at full war strength, earmarked for operations against Liege. More importantly, they were assigned a powerful siege train of extraordinary siege mortars.

The Krupp works had designed a 420mm (16. 2-inch) mortar that fired projectiles weighing over a ton. However, the mortar itself weighed 175 tons and could only move by railway, so it was hardly the offensive siege piece the Germans needed to crack Liege. As a result, a more mobile 42. 6-ton version was designed that could move at 7km per hour on roads; these improved siege mortars could lob 800kg (1, 760lb) shells a distance of around 9km.5 Only five of these behemoths were ready in August 1914 and the Germans had to borrow four batteries of Austrian 305mm howitzers to augment the siege train. The Germans also deployed a few naval gun barrels in bespoke gun carriages, including the 380mm Schwersteflachfeuer. The need for a steady supply of heavy guns was a consequence of both the wealth of fortified objectives outlined for destruction in the overall strategic plan and the effect of barrel-wear on the largest guns: a 105mm howitzer could fire 10, 000 rounds before barrel-wear began to affect accuracy but a 42cm howitzer would wear out after firing only 100 shells. The fire-planning for these monsters was dominated by concepts developed by the coastal artillery, whose technical research into both ballistics and indirect artillery techniques was far in advance of anything developed by the field artillery. Many of these approaches had faded into obscurity before the war as increasing gun ranges made accuracy at sea problematic without complex and expensive mechanical computers, and a number of useful lessons were lost until similar challenges arose on the Western Front.

German troops crossed the Belgian border at dawn on 4 August and raced the 50km to Liege; by nightfall they were attacking Belgian pickets. The next day the Germans attempted to storm the forts with infantry, but they were mown down; General Bülow was thus forced to halt the Second Army while the cavalry and Emmich’s Army of the Meuse commenced a grand encirclement of the city designed to both secure the lines of circum-vallation and isolate the individual forts. The Belgian troops between the forts recognised the danger and retreated, and by 7 August the gaps were large enough to enable Generalmajor Erich Ludendorff to lead a brigade of infantry into the centre of the town and capture the garrison commander; however, the forts continued to resist while they could. Unfortunately for the Belgians, the fort defences proved to be inadequate owing to the use of mediocre concrete – a fact the Germans did not trumpet at the time.6 As the German mortars methodically hammered the isolated Belgian forts, a German battery commander described the effect of the heavy shells:

‘The train is coming,’ my telephone operator used to say… . Now it was time to direct the telescope upon the air just above the target; with a little practice the shell could be picked up in the air and the impact itself observed… . There was a quick flash, which we had learned at Kummersdorf [the German artillery testing range] to recognise as the impact of steel upon steel … Then an appreciable pause, during which the cupola seemed uninjured; then a great explosion … After a few minutes the smoke began to clear, and in place of the cupola we saw a black hole, from which dense smoke was pouring. Half the cupola stood upright, 50 metres away; the other half had fallen to the ground. The shell, fitted with a delayed action fuse, had exploded inside.7

The last of the Liege forts surrendered on 16 August, just as the Germans completed their mobilisation and deployment. In another ten days the Germans would be across Belgium, with the forts at Liege hardly hindering their advance. At the time the Germans crowed about their success but admitted they had not expected to penetrate the forts so quickly.8 However, the Germans’ ordinary 210mm (8. 2-inch) mortars were almost as effective; the forts at Namur and Maubeuge were likewise crushed under their concentrated artillery fire.9  These smaller shells did a fair amount of damage but they also demoralised the defenders, who must have feared to hear at any moment the roar of the terrifying Krupp mortars that had cracked Liege. By the end of the first phase of the Schlieffen Plan, the consensus was that the pre-war fort designs had performed poorly when pitted against the German onslaught.

There is no doubt that the Belgian forts were outdated; designed to withstand shellfire from black-powder artillery, they were helpless against the more modern and powerful shells. Obsolete weapons are often of little use, and obsolete forts proved more of a hazard to the defender because they were obvious targets and their outdated guns lacked the firepower to keep any attacker out of range. In the meantime the Germans had achieved what they had hoped for: the door to Belgium was open, their supply lines were clear for the Schlieffen Plan to start, and the ‘Guns of August’ had established their fearsome reputation.

Germany and France – ‘right but repulsive’ versus ‘wrong but romantic’ 

In contrast to the huge siege guns, the German field gun assigned to the infantry divisions (the 77mm FK 96 n/a) was technically less formidable than the French 75mm or the British 18-pounder but was supported at the divisional level by an effective light howitzer, the 105mm FH 98/09. German field gunners were expected to support any assault as closely as their opponents but the howitzer gunners were given basic instructions in how to conceal their positions (in defilade) and how to utilise the successful indirect fire methods that German liaison officers had witnessed in the Russo-Japanese War.

Unlike the Entente powers, the Germans intended to dedicate a proportion of their artillery to counter-battery missions, thus neutralising the enemy’s artillery before the decisive infantry attack: the so called ‘gunners’ duel’.10  Counter-battery fire had proved effective in 1870 though the prewar regulations reminded artillery officers to keep close to the infantry to maintain close support: ‘our own infantry [should] never have to do without the support of the artillery. Therefore, the artillery must not, in decisive moments, avoid even the heaviest infantry fire.’11 To enable more effective close support at divisional level, from 1876 onwards the German Field Service Instructions stipulated that batteries should be organised into larger formations on the battlefield so that a higher commander could concentrate his guns more closely and perhaps decisively. Shrapnel shells, fired from the new generation of quick-firing guns, might not destroy a gun in a defilade position but were likely to kill gunners and horses out in the open, and this meant that counter-battery fire had to start at the range at which these projectiles became effective against the infantry (in 1914, between 5, 000 and 7, 000 yards); the Germans decided that the most practical solution was to use field guns to support the infantry and longer-ranged howitzers to eliminate the defender’s batteries once enemy positions were identified.

At corps and army level the German military retained far larger numbers of heavy guns than their opponents, though these were usually assigned to the infantry divisions as soon as the operational schwerpunkt (decisive point) was identified. At corps level they deployed four heavy batteries of modern 150mm howitzers, the most effective heavy gun of the early years of the Great War.12 It is important to note that howitzers fired a substantially more powerful shell than the field guns; on average a medium howitzer hurled twice the amount of high explosive a far greater distance, and with greater accuracy, for the same weight of gun carriage as the basic field gun. As described above, the Schlieffen Plan required the German army to smash through a range of enemy defences and established fortifications, and this requirement gave them a major advantage once the grabenkrieg (‘war of the ditches’) began. Yet much like the Entente powers, the Germans had no clear doctrine for dealing with a major European opponent armed with modern weapons, and their ammunition reserves were inadequate for a sustained conflict – as Bethmann-Hollweg, the German Chancellor noted, the coming war would be ‘decisive – a brief storm’. Much of the German artillery doctrine was as outdated as that of any other army mobilising in August 1914: pre-war training still focused on mobility and gunnery deployment on manoeuvres still shared many characteristics with the cavalry. Much of the field artillery was expected to support the infantry closely, firing over open sights. These limitations were outweighed by the fact that detailed pre-war planning gave Germany more effective battlefield tools, in large enough concentrations, to allow her to dominate her opponents in the initial engagements.

The Germans thus had a technical edge over the Entente powers in the first few months of the war and this priceless advantage was maintained once the front line stabilised and Falkenhayn ordered the armies in the west to go on to the defensive while the Russian threat was addressed. In the west the German army focused on improving its defensive tactics and field fortifications, while on the Eastern Front they sought to capitalise on the greater opportunities for manoeuvre (and Russian technical and organisational weaknesses), with artillery proving the weapon most capable of counter-acting Russia’s numerical advantage. German soldiers soon discovered ways of improving their survival chances against the weaker Allied barrages of the first months of the war, and the poor coordination of their opponent’s infantry and artillery usually gave them more than enough time to get from the dugouts and bunkers to their assigned positions in the defensive system.

The training of German artillery officers was more focused on tactics than on the technology available to their batteries and this made them far more open to new ways of utilising innovative ideas and to developing ways of collaborating with the infantry.13 This was a cultural advantage that was to give the Germans an edge in innovation until their opponents developed their own unique approaches to developing, collating and disseminating new ideas. Artillery officers were expected to understand the wider plan and adapt their own actions to support their overall commander’s intentions. Their commanders were also given far more latitude during an evolving engagement, enabling them to adapt far more rapidly to a changing situation than their equivalents in other armies and to assign batteries to missions as required instead of having dedicated units. When firepower needed to massed, the operating division’s artillery commander concentrated all the available batteries on the schwerpunkt; as Graf von Haslingen noted in 1910, ‘if it is established where the decisive attack is directed, the artillery must place an overpowering fire there’.14 

One deadly addition to Germany’s formidable arsenal was the minen
-
werfer (mine launcher). This weapon was created specifically to deal with heavy fortifications after an analysis of the siege of Port Arthur suggested the need for a close-quarter infantry support weapon for clearing strong-points, machine-gun posts and barbed wire. The first heavy variant, developed by the army’s Ingenieurkomitee, was a 250mm weapon developed in 1910; a total of 44 of these deadly devices were available to the armies invading Belgium in 1914. These static but radically simplified muzzle-loading monsters gave the German army additional firepower against heavy defences in a deliberate attack, laying down shells that were relatively short-ranged but needing a carriage only a tenth the size of a howitzer firing a similar-sized shell. A medium (170mm) minenwerfer was ordered in 1913 and 116 of these were assigned to engineer units in 1914. The low muzzle velocity allowed the use of more powerful explosives than conventional guns and less expensive shell cases. Faced with an evolving Stellungskrieg (‘fortress or positional war’), the Germans ordered vast numbers of minen
-
werfer from commercial suppliers but the delivery of significant quantities would take time and the engineers were often forced to jury-rig their own versions for immediate use, often working with designs that would have been familiar to medieval siege engineers.

Before the war the French army had developed a range of doctrines based upon the Gallic tradition of offensive élan on the battlefield. In theory, the predicted offensive à l’ outrance would combine the latest advances in technology with the moral superiority of the French soldier when advancing on the enemy. The grand theorists included notable lecturers from the Ecole Supérièure De Guerre, such as Grandmaison and Foch, but the artillery contribution to the concept was far more sophisticated than is often portrayed by historians. General Hippolyte Langois, writing in 1892, saw the development of light artillery weapons, using the latest advances in quick-firing, as a natural complement to, and not a replacement for, what he saw as uniquely French approaches to the modern battlefield. If his broad thesis was correct, then the advance guards, coordinating with the artillery, would identify the enemy dispositions and hinder their deployment. The artillery would then dominate the enemy batteries, deluging them with a superior rate of fire. Once the enemy artillery was reduced in number, the French artillery would wear down the enemy infantry and then support the decisive attack.

While Langois rightly saw liaison as the key to success, he assumed that communication problems would require the artillery to operate within line of sight of the enemy and, where possible, to be deployed upon nearby high ground. Broadening his analysis, he noted that ‘speed is the key quality for the attacker’ and guns would thus need to be light as well as quick-firing so that they could be rapidly manoeuvred to the decisive sector of the battle-field; heavier guns would take longer to get into position and the relative weight of shells arriving on target within a given period would be reduced because larger shells took longer to load.15 It was thus essential that the infantry had quick-firing field guns instead of relying on the relatively inaccurate (when compared to field guns firing over open sights) howitzers to get into position, thus enabling French commanders to retain the initiative in a rapidly evolving battlefield environment.16

When the famed Mademoiselle Soixante-Quinze (the 75) was introduced, it appeared to satisfy all of the operational requirements of the Langois model. It was the most advanced quick-firing field piece in the world, despite the seventeen-year lapse for imitators to catch up. With both a highly efficient ‘long recoil’ system (enabling the barrel to recoil and recuperate without disrupting the gun carriage) and an innovative breech mechanism, it could fire up to 12 rounds a minute without the gun being repositioned (it is estimated that a group of three batteries of four guns each could saturate 12 hectares with 100 shells a minute), and at rapid-fire it could fire 20 rounds per minute – so fast that it needed automatic fuse-setting gear. The 75 had poor elevation and fired a relatively light shell (weighing only 5. 5kg) but even with these disadvantages, bursts of fire (rafales) from it were assumed to be sufficient to demoralise the enemy. With the 75 providing overwhelming firepower, the artillery was now expected to prepare for the attack with covering fire and then directly support the infantry (appuyer l’infanterie) as they dashed forwards with typical Gallic panache to inevitable victory.17 This approach was summed up in a 1913 report entitled ‘The Conduct of Large Units’, which noted sagely that

of all great nations, the military history of France offers the most striking examples of the great results that are produced by a war of attack, as well as the disasters which are brought about in a war which is conducted in a waiting attitude. Developed by us almost to the point of perfection, the doctrine of the offensive has won for us the most glorious successes … The passive defence is doomed to certain defeat; it is to be absolutely precluded.18 

The French could outperform the German 77mm field gun, but as soon as heavier guns were deployed and commenced counter-battery fire, the 75 simply didn’t have the range or the shell-weight to reply effectively. This oversight is particularly unfortunate when one notes that the pre-war Regulations for Service in the Field reminded officers that artillery was more effective in enfilade, firing, at inevitably longer ranges, into the flank of the enemy’s ‘centre of resistance’.19  Even if the batteries were positioned directly behind the front line, the relatively light shell would make little impact on enemy entrenchments and none at all on the deeper bunkers.

The support for the 75 was at least as political as it was doctrinal. Reports of the increasing effectiveness of infantry firepower were ascribed to the inferior quality of the attacking troops – reports from the Russo-Japanese War even suggested that gun-shields made close support viable against rifles and machine guns – and the problems with communication were spun to show that the French doctrine was inherently more flexible than less audacious approaches to conducting operations. Where heavy guns were demonstratively superior, critics airily noted that it would be difficult to supply them with enough shells to influence the battle, commenting that the expenditure of ammunition at Port Arthur ‘exceeded all expectations’.20  In 1913 De Lamothe, who was closely involved in pre-war technical development, dismissed a new design for a 135mm howitzer: ‘heavy cannon, encumbering and weakly provisioned, which will march in the rear of the columns … will be reserved for attack on large fortified positions’.21 

When German developments appeared to undermine the central tenets of the Langois model, Joffre, while reviewing his command as Chief of Staff in 1911, presented a memorandum that suggested a light field howitzer to counter the German medium and heavy batteries.22 Joffre wanted each corps to have its own artillery reserve but the 3ème Direction of the Etat Major De l’Armee (General Staff) argued against his suggestion, citing a range of reports showing the 75 outperforming all other weapons; thus far fewer field howitzers were available in 1914 than Joffre had hoped.

In 1913 the French belatedly attempted to adapt their existing doctrine to allow for the analysis of recent conflicts and new technologies. Contrary to the assumptions of the offensive à l’outrance, the new recommendations noted that ‘the power of the present armament makes any attack in dense formation delivered in daytime over open terrain impossible’, and ‘when the enemy has been able to arrange all his means of action, on terrain which he has organised, the general conduct of the engagement must be method-ical’. The new guidance continued to focus on supporting the attack directly but noted the importance of ensuring ‘convergence of effort’ through effective liaison. The latter was assumed to include both direct coordination of the infantry and artillery and the wider dissemination of tactical and operational intelligence. The tactical notes also included sections on using terrain, the concealment of infantry and artillery positions and basic fortification. In theory, these ideas gave the French a doctrinal advantage over both their allies and their opponents – but the ideas were not widely disseminated. There were no central training schools that could evaluate and pass on the new approaches to battlefield planning, particularly to the junior officers and NCOs who would be essential to the success of the new system. Most senior officers were convinced that the pre-1913 regulations continued to have utility, a ‘community of viewpoint’ that enhanced esprit de corps but led to a focus on the already established ‘unity of doctrine’ that appeared to centre on France’s instinctive advantage over the Teutonic horde.23  Crucially the politicians were behind the 75 and the offensive à l’outrance, one breathtakingly pompous deputy remarking to his colleagues in 1908: ‘you talk to us of heavy artillery. Thank God, we have none. The strength of the French Army is in the lightness of its guns.’24

By 1914 only a few officers recognised the risk of placing far too much reliance on one weapon system.25 Henri Philippe Pétain was one of the officers convinced that the offensive à l’outrance was doomed by improvements in firepower and he gained a number of enemies when he expounded on his heretical ideas at the École de Guerre between 1901 and 1911. While watching part of the 1913 manoeuvres being conducted without artillery preparation, Pétain laconically observed that, ‘I am sure that General Le Gallet intended, the better to impress you, to present a synthesis of all of the mistakes that a modern army should not commit … Let us first crush the enemy with artillery fire, and afterwards we shall win our victory.’ Pétain’s sarcastic certainty won him few friends and did little to advance the cause of innovation in artillery tactics. His truism, le feu tue (fire kills), should have served as a counterpoint to the ideas of Grandmaison but instead identified him as an officer with few prospects. Petain’s opportunity would have to wait until the casualties proved his point but his tendency towards overconfidence in his own analysis would bear bitter fruit during the Second World War.26

Where heavier weapons were already available, they were still relegated to siege batteries to work with the specialist engineers or stored in fortresses. Fréderic-Georges Herr, an enthusiastic advocate of heavy artillery operations, ruefully noted as the war clouds gathered that ‘it is quite rare that anyone thinks to make an allusion to their method of employment and their consequences for the final success’.27  This reluctance to consider the utility of heavier guns is all the more remarkable when one considers that France’s two main competitors during the early twentieth century, Britain and Germany, had both developed a range of modern heavy guns. Germany deployed 3, 500 heavy guns in 1914 to France’s 544 mostly obsolete field pieces. These few guns were organised into only five field regiments, totalling 308 artillery pieces, and none of these units was equipped with anything more modern than the Rimailho 155mm howitzer (1904).28  The mortars were even more primitive, with some of the designs dating back to the 1870s.

In the first battles of 1914 the 75 caused devastation when it was properly employed, but the French soon discovered the effectiveness of German counter-battery fire. Under fire from howitzers, batteries of 75s were often withdrawn leaving the infantry to the less than gentle ministrations of the German 77mm field batteries.29  Mysteriously, considering the doctrine of rapid fire, French stocks of ammunition in 1914 were relatively small, roughly 3, 000 rounds per gun or 4 hours of firing at the maximum rate – an amazingly short-sighted policy decision considering the 75 was intended to be a rapid-fire weapon.30

Shellfire inflicted far higher casualties than had been predicted before the war and while the French saw hostile infantry as a primary target and recognised (before both their allies and their opponents) that local commanders needed to control key reserves, they neglected to realise the impact of German counter-battery fire, inflicted by heavy batteries directed by the officer responsible for the sector, on their own artillery. Foch, in August 1914, noted with some bitterness, ‘the intense artillery fire, including that of heavy pieces, [that was] able to select emplacements that our artillery couldn’t reach (when we ourselves attacked) … and the occasions when the progress of our attacks faltered in the face of artillery fire that our guns couldn’t silence’. As a result of the weakness in heavy guns, the French infantry were pounded far harder than their allies in the early years of the war.>31 It is notable that the first big allied victory, on the Marne, occurred after the Germans had been forced to leave behind much of their horse-drawn heavy artillery support.

In the initial encounters the Germans proved demonstrably more skilful in using aviation to support artillery and the French infantry ‘clearly had no conception of any necessity for waiting for artillery support’. A report dated 24 August, betraying an understandable level of exasperation from the Grand Quartier Général (GQG), noted that ‘every time a strong point is to be taken, the attack must be prepared by artillery’ and reminded the reader that this meant ‘serious preparation’. Pascal Lucas suggests that the French army found repugnant the idea of digging in and regarded siege warfare as a specialist activity, remarking that few officers were even aware of the Instruction on the Service of Artillery in Siege Warfare of 1913 and even fewer recognised that the methodical ideas of the sappers and foot artillery offered lessons that might apply in the field.32 

After experiencing for themselves the deadly effects of dedicated counter-battery fire, the French realised that this was a separate and dedicated mission for the artillery, and the First Artillery Programme of October 1914 saw the emergency redeployment of both existing (obsolete) heavy guns and new batteries of 105mm howitzers to this role while the Second Artillery Programme of November in the same year accelerated the production of 155s to provide a longer-ranged weapon.33 Unfortunately, heavy casualties among trained staff officers meant that there were too few qualified officers available to discuss and pass on new doctrines to existing units, a problem shared by the rapidly expanding British army. Inevitably, the evolution of counter-battery techniques proceeded at a glacial pace – far too slowly to make a contribution to the first French offensives in Arras and in Champagne. Part of the problem was that enthusiastic proponents of offensive à outrance continued to dominate GQG.34  As members of Joffre’s staff, these individuals retained their influence and thus played a leading role in operational planning despite relations between GQG and the generals becoming increasingly strained.

A major problem for the French was that the heavy guns initially sent to reinforce the corps and army reserves were slow-firing weapons that couldn’t hope to match the more modern German guns. After years of depending on destructive fire-missions by field gun batteries, the French found themselves forced to rely on an extended artillery preparation before launching an infantry assault as soon as they faced elaborate trench systems – an expedient that enabled accurate registration and what was seen as an acceptable level of destruction of pre-identified targets but also ensured that the Germans had plenty of warning of an imminent infantry attack.

The German deployment of minenwerfer impressed the French and they started evaluating equivalents of the new weapons. Joffre had personally noted their existence before the war began but had failed to convince his colleagues to authorise the necessary tests and development work which would have placed France on an equal footing with Germany. The earliest improvised versions were based upon nineteenth-century designs but the French soon started adapting their pre-war 80mm guns and introduced a spigot mortar in 1915 (the spigot meant that the explosives were above the barrel) that they called the lance mines Gatard. These basic mortars were useful but utterly outclassed and further designs were introduced and issued to the newly raised units of artillerie de tranche. 35

French and German ideas collide: the battles in Alsace and Lorraine 

A week before the British fought at Le Cateau, the French had already engaged large forces in Alsace and Lorraine, in the Battles of the Frontiers. These two provinces featured heavily in French war plans, not only because they had been lost after the Franco-Prussian War but because the French army was forbidden to breach Belgian neutrality. Wedded to attacking, and denied the opportunity to try a flank move, the French were determined to plunge straight ahead. The French army was organised and trained for conducting rapid attacks. Each division had twelve battalions (in four three-battalion regiments) and 36 guns, consisting of nine four-gun batteries in a groupe of three battalions. The two-division corps had four more battalions of 75s to reinforce wherever desired. Advance guards, coordinating with some artillery, were designed to identify the enemy dispositions and hinder their deployment. The artillery would then smother the enemy batteries, deluging them with a superior rate of fire. Once the enemy artillery was reduced, the French artillery would overwhelm the enemy infantry. This would open the way for the French infantry to charge without needing prolonged firefights to gain superiority before moving forwards. The artillery would open the door and the infantry would charge, with limited tactical nuance or training needed. Instead, the red-trousered infantry (les pantalons rouge c’est la France!), behind white-gloved officers with sabres, would fix bayonets and sweep forwards. This concept was hopelessly anachronistic but it was attempted again and again – with predictable results.36 

The Germans, in contrast, were more pragmatic in both their training and their doctrine.37 They had realistic training grounds and preached the heretical creed of tactical entrenchment. Their infantry divisions had the same organisation as the French, but one-third more field guns (because the Germans rightly assessed their 77mm gun as weaker than the French 75) and a battalion of 105mm field howitzers. The Germans had also recognised how fire and movement might work with modern weapons deployed: skirmishers would find the enemy positions; infantry reinforcements, machine guns and guns would increase the pressure on those positions; and once the defenders were beaten down the decisive advance would begin. Doctrine made clear that troops should be aggressive but not hasty. As noted above, the heavy field howitzers, initially only sixteen per two-division infantry corps, were intended for counter-battery fire at the decisive point of the attack.

The French troops had mobilised and concentrated according to Plan XVII, and now went into action. The first move was on Mulhouse, a small town on the upper Rhine. Two French divisions plus a cavalry division advanced cautiously and carelessly occupied the town before quickly retreating. Sloppy tactical reconnaissance failed to find the German infantry in the woods, an error that was symptomatic of French troops drilled for parade-ground warfare. The corps commander and the cavalry commander were duly sacked, the first of hundreds. Doctrine and training could not be changed as easily as the leaders and they would cause many more French casualties; the first month alone saw 260, 000.38 Mulhouse was only intended to secure the flank of the main French attack. First and Second Armies (totalling 21 divisions) were to drive northeast and clear the Germans from Morhange and Sarrebourg (Metz, a more strategic city, was seen as being too heavily fortified). This French move actually suited the Germans, who needed the French to be busy (and away from the intact railway lines) while the Schlieffen Plan unrolled across Belgium. While there were roughly equal German forces in the area, they were deployed back from the frontier to pull the French in.

Defensive detachments – some local reservists and landwehr – sometimes gave the French a bloody nose but were occasionally outflanked and captured. The Germans were typically entrenched and had good artillery support, the French often reporting they were outranged. However, it is more probable that the flattrajectory 75s were unable to hit German guns and howitzers positioned on reverse slopes (i. e. behind hills), but regardless, the 75s were away from the infantry they were supposed to be supporting. Reports came back that French attacks were being stopped by enemy fire: ‘Our infantry has attacked with élan, but they have been halted primarily by enemy artillery fire and by unseen enemy infantry hidden in trenches.’ The Second Army commander reported that attacks needed to be carefully prepared with infantry and artillery cooperation. This was hardly revolutionary (it was noticed on the second day of the fighting) but the pity is that it needed to be said at all. All Joffre could do was praise his infantry while saying that attacks would be even more effective (and less costly) if they were carefully prepared.

German troops were able to dodge French shellfire by pulling back into nearby woods (where French observers typically assumed that the Germans were hors de combat) or out of sight behind hills. The terrain also discouraged a rapid advance, with obstacles splitting the French columns.39  Roads followed the valleys and the French infantry, under orders to advance quickly, rarely probed the wooded hills. As they advanced the French had to spread out, First Army heading in a more easterly direction and Second Army northerly. If that were not enough, three additional divisions were pulled from Second Army and switched to positions further north – which was exactly what the Germans wanted to prevent. After a week of advancing, the French arrived at the Germans’ main defensive line around Saarebourg.

So poor was the French reconnaissance (and so blind their faith in their offensive plans) that they assumed the Germans were retreating. Fresh units of French infantry charged forwards again on 19 August. Private Frank Dolbau recalled: ‘At our first battle at Morhange on the 19th of August, unsupported by artillery, against heavily fortified positions, we had attacked. We were shot down like rabbits because you know for them we were a real target, as we had red trousers on. When we were fired at we were like sitting ducks in the field.’40 The division fed into the attack had been in reserve the day before, but this only meant that it was behind the line and had to make a night march before the planned dawn attack. Attacking at 04:00 without scouts, they overran the German picket line and pushed a mile up the Sarre valley. Then they hit the German main line, encountering entrenched infantry, machine guns, and pre-planned artillery fire to cover a long, open slope. The French were easily beaten off; they fell back and temporarily regrouped out of the artillery’s main killing zone. By mid-morning the Germans had formulated their new counter-attack plans and disseminated them; the heavier guns could still reach the French and the howitzers pummelled them before the German infantry pushed forwards. The French withdrew into Sarrebourg and the Germans, instead of bypassing the town, fought an expensive street battle but the French advance was over. They withdrew in decent order from Sarrebourg, but that was not what anyone had in mind. A little to the left, in the woods, two French regiments had taken their initial objectives, one by infiltration and one by bayonet charges, but they too came up against solid German lines (and artillery) and the third regiment could make no progress whatsoever.

Once they had consolidated their position, the Germans pressed forwards. It may have been too early (the Schlieffen Plan needed the French attacking into Lorraine) but the French were already withdrawing troops. The French had treated Sarrebourg as a local problem, and were stunned that the Germans were attacking there – judging by his journal, so was Joffre.41  The 5am German bombardment contributed to their success and two French corps were in full retreat by nightfall. They had been defeated by roughly equal numbers, although the attacks were not tidy affairs: confused infantry abounded and their befuddled artillery shelled anything that moved. The Germans also captured a number of 75s.

The Germans pressed forwards, trying to pin down (or even destroy) the French forces so that they could not redeploy against the northern armies but they gained little ground and the action only increased the casualty lists on both sides; both sides wisely pulled troops from Lorraine for the critical sector further north as the Battle of the Marne unfolded. We need not review those operations and battles, since there were no significant developments for artillerymen except that almost everyone was finally recognising how crucial the guns were in both attack and defence, and both sides were increasingly deploying their supporting batteries far behind the front line to avoid counter-battery fire.

‘Proper Soldiering’: The Royal Artillery and the British Expeditionary Force 

The Royal Artillery was organised to enable the British and Imperial army to fight across a range of battlefields and this led to an eclectic mix of weapons that left the British marginally under-equipped compared to the Germans but far more flexible than the French. The British army’s experience in the Second Boer War had an enormous influence on its artillery doctrine, both John Du Cane and William Furse arguing that the quick-firing artillery revolution meant that indirect fire was now the dominant form; artillery casualties at Colenso were often cited to illustrate the danger of operating over open sights within range of enemy rifles. Ian Hamilton’s A Staff Officer’s Scrapbook on the Russo-Japanese War supported the view that artillery was becoming increasingly important in the battlefield but this insight was not reflected in army doctrine. The most important criticism, by Douglas Haig and others, was that communication on a mobile battle-field made indirect fire support problematic. The artillery had no champion in the General Staff and the highly flexible but chaotic structure of British brigades (collections of battalions drawn from many regiments) and the regimental system undermined combined arms approaches to training.

The three brigades of 18-pounders (each of 18 guns) gave the British a highly effective weapon; it was supported by a single battery of the far larger 60-pounders (usually dedicated to counter-battery fire) and a brigade of 4. 5-inch howitzers. At GHQ level the British deployed some elderly 6-inch howitzers as the basis of a battering train but the need for heavier guns had been recognised and a formidable 9. 2-inch howitzer design was in the pre-production stage in 1914. The technical manuals were impressive but the doctrine for using them was remarkably sketchy, as demonstrated at Le Cateau, where even British artillery brigades in the same corps deployed in different ways. Unlike the Germans, who focused on the division’s schwer-punkt, and the French, who assumed they could mass their artillery at corps level as part of a grand plan, the British outlined vaguely theoretical roles for higher-level artillery commanders and assigned their divisions a mixed bag of artillery and let divisional commanders come up with solutions.

Training was not helped by the batteries being dispersed in peacetime, with only 27 of the 50 artillery brigades garrisoned as a unified unit. The Field Artillery Training manual of 1914 mentioned ‘war of movement’ and ‘positional wars’ but failed to define either to the level required to actually coordinate artillery brigades. Coordination was assumed in the manual but not described and, as General Herr had noted in the French Army, artillery was seen as ‘an accessory arm’.42 To compound the problem of undefined planning, Royal Artillery commanders (CsRAs or CRAs) had minimal staffs and no clear role in the organisation of the division, often being assigned the role of training officer instead of advising the planners or co-ordinating the fire-plan. While the manual stated that ‘indirect laying … is the normal method employed in the field’, gunners were well aware that their main job was infantry support, regardless of method. Inevitably, the most detailed sections focused on the ‘spirit of close support’ and on the artillery ‘entering the ring’, noting with approval ‘the moral effect of batteries advancing boldly’.43

As with the French and Germans, coastal artillery officers led the debate on accuracy but were rapidly dispersed among the new heavy batteries and the urgent requirement for new doctrinal and technical tools vanished as industry focused on increasing the rate of production of the guns themselves. Ideas about coordination, including a paper by J. F. C. Fuller in 1913 (and a demonstration of tactical fire-planning in the same year) showed that the British were exploring the potential impact of new technology but the process was incomplete by 1914. There was no organisation designed to examine and disseminate new doctrine. Inevitably this lack of doctrinal focus on continuous fire-support meant that the infantry were left to their own devices as soon as they advanced beyond the range of the initial bombardment, and misunderstandings about the utility of artillery in a long war delayed the testing and introduction of innovations such as communication equipment, targeting processes and the development of an effective HE round for the 18-pounder.

Captain Henry Hugh Tudor, one of the Great War’s most remarkable artillery officers, bitterly criticised pre-war artillery methods. He wrote a series of articles for the Journal of the Royal Artillery advocating improvements in coordination, targeting and the use of meteorological tables to improve accuracy but most were refused publication. Frustrated, Tudor pointed out to his superiors that even the basic 18-pounder had unresolved technical issues over the untabulated performance characteristics of its two main variants of shrapnel shell, a problem made worse by poor range-tables and inadequate fuses. The increasingly choleric Ordnance Committee informed him that ‘if I got any [more] cranky ideas I had better work them out myself’, a letter to the Director of Artillery was returned unread and Tudor decided to use a public lecture at the Royal Artillery Institution to air his views but fluffed his lines and was booed. Undeterred, he wrote a paper for General Archibald Murray, then General Officer Commanding 2nd Division, on German approaches to heavy artillery doctrine, noting that mobility was often the cry in peacetime but in wartime the demand was for ‘heavy metal’. More practically, he wrote an article for the Royal United Services Institute on the performance characteristics of British guns and howitzers and also created data cards for battery commanders on each type of gun and handed them out to anyone who would take them, including the instructors at both Lydd (the School of Siege Artillery) and Woolwich. Tudor argued for manoeuvres to improve infantry–artillery coordination as the threat of war loomed but admitted in his memoirs that money was scarce and the public were understandably reluctant to support the funds needed to properly prepare Britain for war. While Tudor was remarkably prescient, it is difficult to avoid the impression that, like Pétain, his waspish personality alienated many of his colleagues.44 

Even in 1914 the Royal Artillery was capable of some remarkable feats of innovation in artillery techniques but lacked the institutional structures and equipment to absorb lessons from other forces on the Western Front or to test and disseminate new methods. When the equipment was available and the officer was resourceful, the Royal Artillery demonstrated an impressive ability to innovate under fire. Lieutenant A. G. Bates can plausibly claim to be the first forward observation officer to call in a successful predicted indirect fire mission, using just a map and compass. Unable to observe his target directly, but equipped with one of the few accurate maps of the region, he coordinated his battery’s initial fire missions on to German units crossing the bridge at Le Ferté Sous Jouarre during the Battle of the Marne.45

The British experience in 1914 was one of increasing frustration with the scale of the problem faced by the BEF. Most continental armies were no better equipped to fight a trench war than Britain’s, but the British also had to contend with managing a massive expansion of the army at the same time as her experienced cadre of non-commissioned officers and specialists was bled dry on the Western Front. This became ever more important as the front line stabilised and the initial trench system was replaced by a more complex defensive system designed to resist artillery bombardment; it was protected by line after line of barbed-wire entanglements, draped like a murderous iron cobweb between the combatants, and secured by ever more complex networks of machine-gun posts and bunkers.

Above the Common Herd: Russia’s Artillery 

Although Russia produced a workmanlike, if cumbersome, field gun (the M1902 76. 2mm Putilov) to support her infantry divisions, in contrast to the other combatants many of Russia’s most modern field guns and howitzers were imported models and included weapons from France, Germany and Britain. Trapped by the same assumptions about impregnable fortresses that constrained some of the French and Belgian theorists, the Russian general staff (STAVKA) kept 2, 813 modern heavy guns and 3, 000 obsolete weapons in their border forts while only 240 were assigned to the field armies – transferring these guns to more mobile commands in the event of war was complicated by the fact that many of them were designed for static garrison mountings (including a number of Krupp-made 280mm guns purchased from the Japanese). Just before the commencement of hostilities, as part of the Great Programme for Strengthening the Army of 1913, Russia’s heavy artillery reserve of eight pre-war field artillery brigades was reorganised into batteries of six guns. These reforms did not proceed smoothly, as the eight gun batteries of the Russo-Japanese War had provided ample opportunities for the traditional process of promotion by seniority and the smaller establishment was seen as an attempt to radically narrow the field for ambitious officers and as a way of giving positions to individuals with a lower-class background.

The Russian Artillery Committee was dubious about the role of howitzers in battle, implying in one report that such devices were a ‘coward’s weapon’. While the technical staff of the Artillery Officers’ School made impressive advances in indirect fire techniques, attempts to get the infantry’s view into the committee’s more general discussions were adroitly dealt with by drowning all discussion in technical language and ensuring the relevant statutes left the artillery independent from interference at the highest level, allowing only direct collaboration with individual batteries. Further complicating this situation, the Russian artillery did not have a happy relationship with the infantry. It would not be an exaggeration to say that the humble infantryman was usually despised by his more educated counterpart in the artillery, the latter often seeing little purpose in collaborating with mere ‘cattle’.46 As soon as the Russian army mobilised, new heavy artillery batteries were established to support the freshly created infantry corps being marched resolutely westwards.

Karl H. von Wiegand, the Berlin correspondent of the United Press during the early encounters, noticed that the Russian artillery performed poorly when preparing for an attack, even when assisted by airborne observers.47  On the Eastern Front both sides had roughly 8, 000 guns by the end of 1914, while in the West 11, 000 German guns faced 18, 000 Entente weapons.48

Fighting on the Eastern Front shared many of the characteristics seen in the Western theatre but key differences emerged in the initial fighting in East Prussia. The Russian artillery received a disproportionately large share of educated enlisted men49 and many bourgeois artillery officers considered their branch to be a technical elite.50 The Russians had little heavy artillery outside their fortresses and even fewer howitzers – although that was due to a belief that indirect fire was less brave than direct fire and thus howitzers were therefore less soldierly compared to guns. The bright spot was the provision of modern field guns. The 76mm field gun, accepted in 1902, was fully fielded by 1911; the 122mm howitzer for corps and 152mm howitzer for armies were adopted in 1910, although fielding these guns would take time and the initial deployments were on a small scale. The average corps had only a single battery of 122mm howitzers and, while they threw a heavier shell than the German divisional 105s, there were fewer of them. The Russo-Japanese War had taught painful lessons about the effectiveness of indirect fire, and the Russians could do it (sometimes surprising the Germans in 1914)51  but the infantry disliked such methods as the guns were less effective when firing indirectly and because the infantry resented the guns when they were not seen to be in a direct fire support role, creating further problems coordinating infantry and artillery.52 STAVKA had forecast a short war and thus their reserves of shells were low, at around 1, 000 per gun. The Russians had also largely ignored their reserve units, and their reserve divisions were thus sadly short of artillery, averaging only two batteries (16 guns) per sixteen battalions.

In 1914 the Russians advanced aggressively into East Prussia. For generations they had planned to defend in central Poland, partly due to a healthy regard for the quality of the German army. They had built a belt of fortifications in Poland and Lithuania, and had also deliberately left the border roads in poor condition.53  The alliance with France had changed their overall strategy, and economic developments (and increasing confidence in the quality of their own forces) led STAVKA to contemplate seizing the initiative. The 1914 plan was inevitably the product of this shift in strategy with the initial attack coming from mobilisation areas that were safely behind the border; this meant they were far away from any potentially disruptive German strike, but inevitably left supply depots far away from the potential operational area.

The Russian army was also in the midst of overhauling its logistics systems, which were mediocre to begin with. The confusion of mobilisation did not help. When the Russians advanced (First Army under Rennenkampf would advance from Lithuania on 17 August, while Second Army under Samsonov mobilised around Warsaw and crossed the border on 22 August), they would face not only basic supply problems, but also increasing distances from their rail lines, inadequate roads and even poor farmland where there was little that could be foraged. Rennenkampf’s army was quicker off the mark (it was both closer to the border and operating over better roads) and hit the Germans at Stalluponen. It was a short, sharp battle and had little result, but the Russian guns that were engaged quickly ran out of shells. (One Russian infantry regiment fired over 800, 000 rounds of small-arms ammunition, and its supporting artillery fired 10, 000 rounds – it was an impressive amount of firepower, but it would have exhausted the ammunition wagons of a whole corps.)54 Rennenkampf telegraphed back that he needed over 125, 000 shells to maintain operational momentum.55 All the pre-war planners had advocated mobility and one way to achieve this was to carry fewer shells; in theory this meant fewer wagons (and thus fewer horses) clogging the roads behind the advance. As long as the supply lines were adequate, depots in the rear could feed the guns, and despite marching for a week before contacting the Germans the Russian First Army was assumed to be close enough to the depots. In contrast, the German Eighth Army was reeling backwards, bewildered by the shock of real battle and unnerved by the threat of Samsonov advancing northwards from Poland to cut them off. When General von Prittwitz momentarily lost his nerve and planned a retreat, he unwisely shared his plans with the Great General Staff. Instant communications by telegraph were his undoing and the reply to his momentary panic was dismissal: a retired general named Hindenburg would be his replacement and an experienced officer, Erich Ludendorff, was assigned as his Chief of Staff.

The Germans still had to respond to the threat from Samsonov. A masterly redeployment of the entire army, initiated by Colonel Max Hoffmann, used the interior railways instead of roads but the Germans also took risks and stripped some troops away from fortresses. The strategy proved highly effective and enabled the Germans to break away from Rennenkampf’s struggling army. Russian units were disorganised, and when cavalry reconnaissance reported a German retreat, they wasted time bringing up a siege train to crack the fortress at Konigsberg.56 The net result was a slow and cautious advance by First Army.

Even without battle, Second Army had suffered. The long march (roughly 115 miles57  in a week) had led to straggling, and the poorly organised supply trains had exacerbated the situation by forcing troops to disperse and forage. Scouting was poor – Rennenkampf was not alone in having sub-standard cavalry scouts – and troops and officers were nervous (of course, with the Germans redeploying, they had reason to be, but all they knew was that they were heading into the unknown with open flanks.) This led to rumours and, when a flurry of shots halted a patrol, the report came back that it was German civilians rather than troops.58 Larger forces were deliberately left in the rear and reserve divisions were told to guard the flanks and supply lines; in the event so many troops were detached that Samsonov ended up with fewer guns in the front line than the Germans (he managed to scatter roughly 400 guns out of his original complement of 1, 160). Most crucially, he was at the end of a tenuous supply line.59

When the German troops finally reestablished contact with the Russians (the lines on maps are often deceptively simple, and the tired, hot, footsore infantry were marching through unknown fields and forests), they actually had more strength at the decisive point. Samsonov had spread out his forces to cover his exposed flanks and the Germans had slightly better intelligence and far better communications links (both physical, i. e. roads and railways, and electronic, i. e. telephone and telegraph lines) so they were able to coordinate their movements and concentrate. Thanks to the use of older reservists, Hindenburg’s forces outnumbered Samsonov’s (including roughly 4:3 in guns60) and he was able to outflank the Russians as well as concentrating more combat power for a series of attacks.

When I Korps punched into the Russians, it was in a deliberate attack with a 4:1 advantage in guns overall, augmented by a substantially greater weight of metal thanks to the 105s and 150s.61  The Russian trenches at Usdau were simple straight lines and lacked any overhead protection, such as dugouts, so shells could rake along them. Having already suffered painful infantry losses earlier in the campaign, I Korps now slowed down its advance and used its guns as a battering ram to both damage and demoralise the Russians.62 Samsonov’s Second Army, a confused force with dwindling supplies (by now the horses were low on fodder, affecting their ability to haul anything, and the troops were running short of rations),63  buckled under a series of uncoordinated blows. Samsonov’s whole army had only 25 telephones and 130km of wire;64  the signal network, such as it was, only ran from front to back, with Samsonov tenuously connected to his corps commanders, who then could not telephone either their neighbours or their subordinates. The attacks continued for several days, a grim necessity given the size of the armies but the Germans had enough supporting artillery to leapfrog it forwards and maintain some momentum.65 The Germans completed their counter-offensive with the capture of around 100, 000 prisoners and 400 guns.66

The victory at Allenstein, an engagement that Hoffmann mischievously renamed Tannenberg, was not solely a question of logistics and intelligence; pushing the Russians back was not a simple matter, and with solid supply lines the Russians would have maintained their morale and had access to far more firepower. Since ammunition was the key to firepower, and railways were the key to ammunition supplies, the dictates of military geography had shifted. Armies now needed to stay close to railway lines (and in time they would build miles of light-gauge tracks) because of the ravenous appetite of the artillery. German units also benefited from having closer collaboration with their artillery and the Russians found that the German army was a far more cunning opponent than the Austro-Hungarians.

The strategic lesson learnt at Tannenberg was fairly straightforward, and few of the mistakes were repeated in the battles that followed. As Hindenburg was sending his victory telegram to the Kaiser, he was already redeploying his forces to face Rennenkampf. With Samsonov as a salutary lesson (and with better supply lines), Rennenkampf rapidly fell back under German pressure and the focus on the Eastern Front switched to the Austro-Hungarians and Russians sparring in Galicia.

Without a Coherent Strategy or the Tools to Fight: Austria-Hungary 

In the Austro-Hungarian army the artillery was considered to be the province of intelligent but essentially bourgeois officers. As a result, the technical prowess of the artillery arm was taken for granted by successive Chiefs of Staff and the Austro-Hungarians started the war with moderate numbers of obsolete guns and far less practical experience than their opponents. The technical weaknesses were further exaggerated by delays in the fundamental reform of the artillery caused by the shrill insistence of the Hungarians on their own dedicated units and the continuous process of reorganisation which all too often descended into stopgaps that further weakened the artillery arm. At the same time the popular and institutional image of the artillery was dominated by the legend of the ‘Battery of the Dead’ at Sadawa in 1866, a wilfully misunderstood example of deployment too close to effective infantry fire that made emulation of the original battery’s pointless sacrifice tragically inevitable in the brutal first encounters in 1914. The impact of this event magnified the commonly held pre-war assumption that the artillery should provide close support for the infantry and elevated what military logic suggested was irrational stub-bornness in the face of overwhelming fire into an unofficial doctrine sanctified by the blood of heroes.

The Empire’s political complexity and resulting lack of funds forced her to update and improve on existing bronze technologies instead of expanding her domestic steel production. As a result, at the start of the Great War only one facility at Skoda was capable of turning out steel barrels. Much of the development and technical review work was conducted by the remarkably efficient Technisches und Administratives Militär-Komitee (TMK). Although the TMK rarely had the funds to put new designs into production, they encouraged companies to proffer designs and reviewed many more proto-types than any of the other major powers. Unusually, detailed specifications were only issued in reaction to key innovations abroad, thus allowing original solutions to emerge while maintaining technical parity with potential opponents. The problem was that while the Austro-Hungarians had lots of advanced designs ready to put into production, the units marching into battle in 1914 were under-equipped and Austro-Hungarian manufacturers were woefully unprepared to provide the guns and ammunition that the army desperately needed.67

Internal disputes with Hungary had led to the creation of a three-part army, the Hungarian Honvéd, the Austrian Landwehr and the Kaiserlich und Königlich (Imperial and Royal or Common Army). Reducing the political impact of the new Hungarian units on the artillery arm required the byzan-tine manoeuvre of reducing the guns per division across the entire army and assigning the extra guns to the corps artillery reserve so that they could remain under the exclusive control of the Common Army. This innovation, only partially reversed in the final months before the war, reduced battle-field effectiveness without appeasing the Hungarian nationalists. A brief flash of political sanity kept training under the control of the Common Army schools and this ensured that quality was maintained. Corps artillery was organised on the same lines as the field guns of the divisions, with six-gun batteries, but these units were equipped with howitzers. Mountain artillery, a vital asset in the Balkans and during any potential conflict with Italy, was organised into independent regiments that could be allocated to divisions or corps as required. Siege units were where the Austro-Hungarians allocated the most impressive product of the TMK’s research programme, the formidable Skoda 30. 5cm M. 11 Mörser (siege howitzer). This massive weapon was originally designed to smash Italy’s mountain fortresses and its huge blast on firing required the crew to take cover in nearby trenches. As noted above, the Germans soon found other uses for these guns as soon as it became apparent that Italy was staying out of the first phase of the war.

Austria-Hungary was probably the Great Power most firmly stuck in the nineteenth century, the Royal and Imperial Army still believing that fire-power could be traded for moral qualities – leadership, discipline, morale and devotion. They were not entirely alone in this, for no army recognised how important firepower would become, but they were the most dramatic example of dislocation between national ideology and technology. The reasons for this confusion were mixed but largely the result of the Empire’s fractured internal politics.68 The military budget stagnated for years until 1912, when the outbreak of the Balkan Wars showed a need to actually do something, and an Army Bill was passed that was intended to increase the size of the army as well as funding more machine guns and more artillery (Austria had fewer guns per division than any other Great Power, and only in 1908 were the Austrian Landwehr and Hungarian Honvéd divisions actually allotted artillery).69  Until the Army Bill, the basic problems of the military were maintaining existing manpower levels and purchasing modern equipment. Unfortunately for Austria-Hungary the new legislation came too late; it was not even designed to take full effect until 1915. Parliamentary wrangling was only part of the problem; the army itself underplayed firepower and technology in general.

The final pre-war exercises emphasised speed over firepower, with the rules sidelining artillery so much that the guns were often left behind in the rush to manoeuvre.70 Annual training allotments were only about 250 rounds per field battery or 40 shells per gun – roughly 10 minutes’ firing time.71 Some units went to war without ever having fired a single live round, and even those crews who had learned how to fire their piece had observation officers who had never trained in indirect fire techniques.72 Franz Conrad von Hötzendorf, the Chief of Staff, had risen to prominence on his reputation as a tactical expert (despite never commanding troops in combat), but he too underplayed the artillery. His analysis of the Franco-Prussian War claimed that artillery was not crucial to the results of every battle, and thus his decisions about the army focused on the infantry. While he did mention combined-arms work, he stressed the problems rather than advocating solutions. The 1911 regulations that were Austria’s last pre-war opportunity to update doctrine featured the infantry advancing using their own firepower rather than effectively coordinating with the artillery. Infantry was seen as the dominant factor, with ‘cooperation’ essentially meaning the artillery doing what it was told – and taking the blame if that were not possible.

Austrian artillery equipment was a mixed bag.73 The low budgets created by the unpopularity of military spending74 interacted with sclerotic procurement cycles to delay modernisation. Austria had even bought what the authorities fondly assumed was a modern field artillery piece (based on spring-moderated carriage recoil rather than a recuperator) just before the French introduced the 75 and made all other artillery obsolete. Not only could the Austrians not afford new guns, it would have embarrassed the government to admit their mistake. Only in 1904 were quick-firing guns adopted, and even those were old-fashioned. They had bronze-steel barrels that were cheaper to manufacture but less strong and thus had a lower range; they also warped easily when hot, so the rate of fire was lower. The Austro-Hungarian field howitzers were equally obsolete, with 1899 models still in use; even the heavy field howitzers were out of date. Mountain guns were a minor bright spot; an excellent new design had been introduced, but only four of the 52 batteries had been re-equipped by 1914. Ammunition stocks were low even by comparison with rivals; field guns had about 500 rounds and howitzers 330, and most shells were shrapnel rather than high explosive. Manpower was also a problem. About 10 per cent of the army was artillery, but that included all training personnel and depots – and the artillery was about 12 per cent under-establishment, including static fortress artillery. The increased spending on Italian border fortresses raised the number of artillerymen but camouflaged the stagnant state of the mobile artillery. The army was forced to cut musicians and other non-combat personnel to bolster potential fighting strength in 1914. Even the excellent 30. 5cm siege guns had been questioned in the Imperial Parliament. Conrad had approved these guns because of his inveterate distrust of Italy but their procurement had languished until the Balkan War crisis when the war minister finally ignored his parliament’s furious attempts to delay the programme and ordered a dozen of these extremely useful pieces.

Strategically Austro-Hungary was caught between two opponents, Russia and Serbia.75 There were thus two war plans, one for a war against Serbia alone and one for a two-front war. Both relied on an aggressive strategy; Austrian morale was assumed to be better than enemy morale and this advantage could be both exploited and improved by early victories. The plans depended on the final decision by the Chief of Staff, particularly the decision as to where to send the reserve force (the Second Army). In theory, it could either smother Serbia or drive into Russian Poland but it could not do both at the same time. Unfortunately for the Austrians, Conrad botched the decision and sent the Second Army south, then realised the Russians were advancing and had to wait for it to arrive before turning most units around and heading them into Galicia north of the Carpathians (in what is now Poland and Ukraine). The two objectives were to defend the Dual Monarchy (especially the city of Lemberg, now Lviv in Ukraine) and drive into Russian Poland but here too Conrad ended up making the worst possible decision. His initial plan to concentrate against Serbia meant a defensive deployment around 100 miles behind the Russian border but when he switched the emphasis to Galicia that meant switching to the offen-sive, so that Austrian troops had to advance that distance into their new positions. The Russians had fewer problems and completed their mobilisation without interruption and without the fatigue of additional marching.

The Galician front split into two halves, one facing east and centred on Lemberg, and one facing north and focused more on enemy concentrations than locations.76 General Brudermann’s Third Army was told to keep the Russians out of Lemberg by advancing and conducting an active defence.

These orders were hardly defensive (Brudermann was known to be aggressive) and the Russians were known to have a numerical superiority. Brudermann moved out smartly, while the Russians moved more slowly as their larger numbers of troops mobilised. Brudermann wholly misread the situation and thought he was facing only a small covering force so he attempted an ambush – only to find that the ‘isolated corps’ was in fact four Russian corps, coherent units that had advanced carefully and were organised for action. Unsurprisingly, Third Army did little damage and suffered heavily. The numerically superior Russian artillery was especially lethal; it was well positioned and accurate, and not only fired on the Austrian infantry, but also successfully suppressed the Austrian artillery. Careful positioning meant that the Russians could stay organised and maintain better infantry–artillery coordination than their opponents.77 

Meanwhile, the Austrian First and Fourth Armies were heading north. They roughly matched the Russians at seven corps or about 350, 000 men. Here the blundering was reversed, with Russian units moving without reconnaissance and beating themselves to a pulp against the Austrian Fourth Army; some 6, 000 prisoners were taken along with 28 guns. In the second phase, Conrad weakened Brudermann and moved troops to outflank the northern Russians. This worked very efficiently, the Austrians rounding up 20, 000 prisoners and 100 guns and driving the Russians back in disorder – but it was not the encirclement that Conrad had sought. Even when successful, the Austrians could be reckless: some infantry regiments made multiple frontal charges and failed to wait for support. Conrad put a positive spin on such poor coordination by claiming that the infantry was so eager to attack that it did not wait for the artillery.78  Both the Russians and Conrad over-reacted. Conrad thought these opening skirmishes could be exploited and major damage inflicted on the Russians. The Russians feared exactly that, so they reinforced heavily, diverting troops who might otherwise have faced the Germans. The Austrians found themselves ‘pursuing’ what they thought was a defeated enemy, when in fact they were facing twice their own numbers.

While Conrad plotted ever greater successes, the pressure was taken off the Austrian eastern flank, partly due to the arrival of his Second Army to bolster the line and partly due to Russian caution. Conrad continued to interpret intelligence to suit his preconceptions and assumed that the Russians were demoralised and vulnerable. He ordered Brudermann to attack again. On 28 August Third Army again attacked bravely (too bravely) but ineffectively and achieved almost nothing. Units were disorganised by several weeks of hard campaigning, morale was shaken by the perceived mistakes of the higher command, while the higher command was genuinely confused and making increasing numbers of mistakes. The infantry knew all too well their tactical inferiority and were especially aware of their lack of artillery support.79  Operationally Third Army had not been able to coordinate attacks by its corps and divisions so the piecemeal attacks all suffered, and tactically there was almost no infantry–artillery cooperation and the infantry often charged with no preliminary bombardment or covering fire during their attacks.80 On 30 August, when the Russians went over to the attack, including preliminary bombardments and using heavy artillery to support their main assault, the Austrian infantry cracked. At the same time the northern sector was turning in the Russians’ favour. They were closer to their supply depots, had fresh troops deploying, and had a 2:1 numerical superiority. Several Austrian tactical blunders exacerbated the growing crisis (such as the 15th Infantry Division moving through a swamp and getting hit from three sides) and retreat became inevitable.

Rain helped cover the Austrian withdrawal, but by mid-September the Austrians had lost some 350–400, 000 men – around half of the forces they had deployed in Galicia; this was particularly bad news for an army that was reliant on high morale instead of adequate firepower. Some 100, 000 of those casualties were prisoners. A post-war assessment of Austrian artillery pointed to numerous failures.81  There was no counter-battery fire because it had never been considered necessary and thus gunners were inadequately trained in the appropriate techniques; while the gunners had tried their best, it often meant deploying the guns in open positions and trying to silence the Russian guns. However, there were more Russian guns, they had longer range, they could deploy in cover, they could use indirect fire and they could sustain higher rates of fire. As the Austrian batteries were gradually shelled to bits, the Russian numerical superiority grew, and the Austrian infantry felt even more let down. Moreover, there was no attempt to concentrate guns and achieve local superiority. Guns belonged to their division and were usually allotted to a brigade, regiment or battalion. Dispersing guns meant they came under the orders of relatively junior infantry officers, who probably knew even less about combined-arms work than more senior ones. Moreover, this dispersal was happening at the same time (and in the same place) that at least one Russian commander, Alexei Brusilov, was considering concentrating his artillery more and was using artillery inspectors at corps level as commanders.82 

Fritz Kreisler, the noted violinist, was a reserve infantry officer.

Wounded in the first weeks of fighting against the Russians, he recorded his impressions of being under fire and the impact on the infantry of having effective support:

The moral effect of the thundering of one’s own artillery is most extraordinary, and many of us thought that we had never heard any more welcome sound than the deep roaring and crashing that started in at our rear. It quickly helped to disperse the nervousness caused by the first entering into battle and to restore self control and confidence.

Kreisler also noted that shells made distinctive sounds according to their calibre and approach angle, and suggested to his commander that he might be able to detect the locations of enemy batteries.83

The campaign in Serbia would be more traditional but equally far from what the Austrians had expected. Austria had long denigrated the Serb army as a poorly led and poorly equipped militia. However, reform of the officer corps and the purchase of new equipment (including French 75s) had substantially improved their quality and the Serbs had fought well in the Balkan Wars. When the assassination crisis turned into war, the Austrian commander Oskar Potiorek, who been the military governor of Bosnia when Franz Ferdinand was shot, was eager to punish Serbia and redeem his reputation. It was also suggested in Vienna that a defensive deployment might encourage Italy or Romania to threaten the Habsburgs over disputed border territories. With the Fifth and Sixth Armies, as well as those elements of the Second Army that had stayed on the Serbian front, Potiorek prepared to invade Serbia. He was still in charge of Bosnia, and his responsibility to defend that province may have influenced him to not attack directly across the Sava river but to assault Serbia from the northwest, despite the rough terrain, few roads and no railway.

The Serb army had almost doubled in size since the Balkan Wars.84 However, Serbia had taken nearly 100, 000 casualties and spent almost 300 per cent of her GDP fighting her neighbours and as a result the government had to postpone military repairs and replenishment to the extent that many guns, carriages and caissons were still in storage sheds, essentially unrepaired, in 1914. War with Austria had been considered a major risk but most of the Serbian army was deployed in Macedonia, in case the Bulgarians risked a Third Balkan War. Serbia could mobilise around 350, 000 men, about half of them first-line infantry, supported by 617 guns. Only 381 of the guns were modern – French 75s – and some of the rest were black-powder pieces from the 1880s without recoil mechanisms or gun-shields. The theoretical organisation was 48 guns for each of the ten infantry divisions, but the five first-line divisions had around half that number and the five second-line divisions only a quarter. Most divisions did have a battery of good 120mm howitzers. There was some heavy artillery, roughly 40 pieces, and each of the three armies had a small artillery battalion.85  The government had spent nothing on replenishing ammunition stocks; the one arsenal in Serbia could produce 250 shells per day but only 200 fuses and even less gunpowder. Thus Serbia and her colourful ally, the Montenegrin militia, needed external support to fight and survive even an extremely short war.

On the main front Potiorek had slightly fewer men and guns, mainly because the Second Army was being chaotically redeployed to Galicia.86 The Fifth and Sixth Armies were not elite troops and many units were Landsturm, older third-line troops with little recent training and limited artillery. With the Second Army only around for a few days and the Sixth Army slow to mobilise, Potiorek nonetheless sent the Fifth Army over the broad, deep, fast-flowing Drina river into Serbia on 12 August. The Second Army would make a demonstration and the Sixth Army’s mobilisation would at least be some threat to the Serbs. The Serbs, unsure of Austrian plans, had kept their forces centrally deployed and thus able to respond either to the north or the west. After two days, when it became clear that the northern front was noise and bluster while the real advance was to the west, Field Marshal Radomir Putnik swung his Second Army (four infantry divisions) into action. The key to the sector was Mount Cer, which dominated the Jadar valley just to the south and the Macka Plain to the north. Two Serb divisions marched from before dawn until after dark, covering some 60km, and smashed into the 21st Infantry Division. One Serb infantryman recalled:

It was dark, with the torrential rain and volcanic thunder of a summer storm. The soldiers were exhausted by the day’s march, and the artillery was stuck on muddy roads. The order came from the division commander that the summit had to be taken at all costs. Our soldiers jumped into enemy trenches. It was boiling as in hell, the soldiers yelling and shooting in all directions. Both sides brought up reinforcements, and the butchery continued all night long.87 

Cer was an upland 4 miles broad and 12 long, with ridges and hills. The Austrians were scattered across the area, and fighting continued for thevarious bits of high ground. At night the Serbs’ advantage in numbers helped, and on the morning of the 16th another Serb regiment arrived, along with the artillery that had been delayed on the muddy roads. The Austrian batteries were too far away for effective signalling, and the Serb guns could fire over open sights. The 21st Division lost over a third of its infantry and was flung backwards. With his centre forced back, Potiorek tried to swing his flanks forwards but the Serbs held and the Austrians had to retreat back across the Drina. The Serbs had lost around 17, 000 men but the Austrian losses were 24, 000 (including 4, 500 taken prisoner) and 48 guns. The Austrian soldier Egon Kirsch wrote, ‘Our army has been crushed and is running away in utter disarray … Drivers whipped their horses, artillery troops jabbed their horses with spurs, officers and soldiers shoved and squeezed through between the columns of wagons, or ran in bunches through the roadside ditches …’.88 Austria had been embarrassed by a third-rate country, and the Allies trumpeted the result.

The defeat may have been humiliating but Austria had ample resources to renew the fight and reservists filled out the ranks. The Serbs had been promised munitions by both France and Russia but only if they took the offensive. Emboldened by their success, they probed into Austria while the Austrians regrouped but then had to pull back when the Austrians resumed the attack in mid-September. In the second offensive the Austrians were no more sophisticated but at least had better artillery support, with heavy guns and river monitors supporting the crossing. The Serbs used a forward defence and fought hard; the 21st Division was again in the centre of the attack and a senior Austrian artillery officer noted ‘there was no cooperation between the infantry and the artillery, and also no plan of action for the infantry’. The Austrian official history makes little mention of this failure but had to admit that a considerable degree of un-certainty in the choice of tactics was typical of all Austro-Hungarian forces during the initial battles.89 The Serbs had too little artillery to concentrate it but had great success in using harassing fire into the Austrian rear; this was disorganising and demoralising for the Austrian infantry. It did not help their morale that their own artillery, heavier and more numerous, could not manage effective counter-battery fire.

The Austrians were clumsy but stronger than the Serbs and ultimately wore them down. One of the Serb army commanders complained ‘my soldiers are dying and I have no replacements’, but Putnik was publicly more determined: ‘If we lack artillery, we have to resist with rifles alone.’90  In private, he appealed to the French and Russians for more munitions. The French agreed to send 25, 000 shells and to get the Greeks to send some as well. By October even Putnik was worried about shaky morale. This co-incided with one of the rare Austrian tactical victories: along the Paranica peninsula the 21st Division finally organised a timetabled attack with an adequate preparatory bombardment and with both the fire-plan and the infantry advancing on schedule.91 This coordinated attack helped break the Serbs, who were already stretched too thinly and were losing men to disease as well as battle. Putnik was forced to retreat. Some 8, 000 prisoners were taken, along with 42 guns, some of which had to be abandoned owing to a lack of draught animals.92 

The Serbs broke contact, falling back southeast of Belgrade. Potiorek tried to be clever and swung some of his troops to the northeast to secure Belgrade and potentially outflank Putnik. Instead, the poor weather slowed the move, costing about a week and giving the Serbs time to regroup. Putnik called up gendarmes and frontier guards to fill the ranks and formed student volunteers into battalions. Ammunition was beginning to arrive from Greece, and Putnik decided it was time to either counter-attack or admit defeat. He issued an order appealing to the Serbs to defend their homeland and then stripped his northern flank for a drive to the west. Putnik had timed his moment well: Potiorek had driven his troops too hard and supplies were low. The chance to reorganise and rearm had given the Serbs an edge. First the Austrian XV Corps retreated, then XVI Corps had to conform. The change of fortunes was too much, and the Austrian with-drawal turned into a rout, compounded by a thaw in the weather which meant that wagons and guns were caught in the mud. No fewer than 43, 000 prisoners and 142 guns were captured in December. The results were so embarrassing that even the Austrian official history admitted ‘a serious diminution in the Dual Monarchy’s prestige and self-confidence’.93

The Austrians had fought one of the last nineteenth-century campaigns. Firepower was low on both sides and thus morale was more important. In general, artillery mainly influenced morale: it encouraged the troops who had effective support and discouraged those who did not. The Serbs did not need much artillery, they only needed to let the Austrians fail to co-ordinate their own and thus throw their infantry into futile attacks. The Austrians’ own official history acknowledged ‘too little attention was paid to the cooperation of infantry and artillery’,94 and that sort of basic mistake was another nail in the Habsburg Dynasty’s coffin: why should the troops trust an army so clumsy it could not even arrange combined-arms tactics?

In the initial encounters the Austrian divisional artillery commanders awaited orders and then raced off to deploy their guns. The lack of wire meant that any changes in the plan of battle had to be conveyed by sending written orders. Inevitably, the strong corps reserve was rarely placed where it would have the greatest impact and the obsolete Austro-Hungarian guns were quickly outmatched by more experienced or more numerous opponents. The 1899 regulations had advised against a ‘meaningless advance into the effective fire of infantry’, but the ghosts of 1866 still cast their baleful shadow and artillerymen were reminded that ‘steadfast per-severance until the last moment is the duty of the artillery and ensures its honour, even if it is bought with the loss of its guns’.95

Racing towards the Sea and Stalemate 

In October and November the war of movement on the Western Front came to an end after the French, British and German armies had spent weeks struggling to exploit each other’s northern flank in a sequence of turning movements later described as the ‘Race to the Sea’.96 This jockeying for position resembled mobile warfare, with advance guards and rear-guards, cavalry forces testing each other, and artillery being used in a direct support role, but space soon ran out as both sides closed in on the strategic communications hub at Ypres. Both sides wanted the city for its own sake and because control of the sector would determine whether the Belgian forces could hold on the Yser and thus retain one corner of their beleaguered country. Both sides piled in more troops and tried to keep attacking, but the Germans had deeper reserves of men and munitions and the battle increasingly became a series of German assaults on a thin Allied line.

The Belgians were so hard-pressed that they opened the sluice-gates and flooded the fields, partly because they were low on shells and partly because their elderly guns were already wearing out – but mostly because there were too few infantry to hold the line. French troops arrived in growing numbers and they usually had enough ammunition as Joffre cut back on operations elsewhere to focus on Ypres. Britain did not have the same level of forces elsewhere (overseas garrisons had been recalled, formed into divisions and sent to the continent) and ran desperately short of men and munitions as the battle unfolded. The Germans, like the French, pulled guns and shells from along the front. Like the British they were also mobilising new units (also without full allotments of artillery) but these were largely enthusiastic volunteers rather than regulars returning from overseas.

The battlefield was not ideal for artillery. Villages and copses were largely intact and the damp weather often produced ground fog or morning mist as autumn turned into winter. With the topography offering only low hills, church steeples were prime observation posts until the frenzied shelling knocked them down. The Germans deployed an observation balloon and both sides used observation aircraft as best they could in the mediocre weather. From the observation posts (OPs) telephones were used but the wires were easily broken by shellfire (or simply by horses’ hooves when the wires were on the ground) and several times German troops used patriotic songs to let observers know their locations.

The details of the battle are not the focus here: the Germans had greater numbers but the Allies (especially the remaining British regulars) were of better quality. However, the battle should be seen as the tipping-point from mobile warfare to trench warfare, as numbers became even less important and firepower began to dominate the struggle. Even primitive trenches provided enough protection for a small number of men to survive a fierce bombardment; armed with magazine rifles and machine guns those few men could cut down most attacks. Obstacles, most notably barbed wire, gave them even more time to shoot so fewer men could decimate the attackers. The British had some trouble adapting to trench warfare as they sited their trenches on forward slopes. There were advantages to this (longer fields of fire and protection against shrapnel shells) but also serious disadvantages: they were within sight of the German observers and risked being buried by near-misses from high explosive (HE) shells. (Douglas Haig and his staff confusingly gave mixed advice on the placement of forward trenches.) British troops tried pulling back during German bombardments and reoccupying the trenches before the German infantry could arrive, but the Germans dealt with this by shelling the reserve positions – a first step in the back-and-forth exchange of tactics. Even the Germans had trouble coordinating infantry and artillery; typically the artillery bombarded the line and then lifted prematurely, leaving the infantry charging without covering fire. If the infantry were not motivated they might choose to send out patrols, ostensibly to report on the enemy positions but often winning a postponement of the assault, but if the infantry were motivated and the artillery ineffective then the battle could turn into a slaughter.

Trench warfare meant that the attacker needed more shells to have the same effect, and thus a battle could pull in guns and shells from along the front. The Germans had plenty of guns (including the 420mm monsters from Liege and Antwerp) and enough shells for the initial battles. In contrast, the British sent guns out of battle because there were not enough shells and there was no point in putting the gunners at risk if they could not fire back. Ammunition stocks were controlled by Field Marshal Sir John French himself, and guns were rationed to 50, 40 or even 20 rounds per day.97 At one point the British planned a deliberate counterattack with special artillery support, but even that meant using less than 1, 000 rounds.98 Sometimes the sheer volume of German fire demoralised British troops not yet accustomed to prolonged bombardment, as when four battalions of the 7th Division pulled back from a salient at Kruiseecke after 36 hours of shelling, though it is worth noting that they fought off several infantry attacks before withdrawing. One gunner in the RFA described the experience as his battery retreated from Gheluvelt: ‘We pass through a perfect hail of shells up the Menin Road. Awful time! How we got out is a mystery! Shells are bursting all over the place. My horse is wounded and nearly drops down with exhaustion …’.99

The battle ended when the Germans ran out of reserves before they could break the tattered remnants of the BEF, although the French were beginning to transfer enough troops to relieve the British and thicken the line. The battle showed not only that artillery was vital for attacks in trench warfare (and would become vital in defence as well), but also how hard it would be to develop tactics to make those attacks effective. In 1915 the starting point would be trying to produce more shells from more guns. However, guns were slow to make and factories had huge quality problems with accelerating shell production leading to a general ‘shell shortage’. Eventually it became clear that even quantity would not solve the increasingly complex tactical problems posed by trench warfare.

Browbeaten and Weary of War: The Ottoman Empire 

In August 1914 the Ottoman army was still in the midst of a complete reorganisation after the Balkan Wars with her German advisers alternating between good advice and outright intrigue in their efforts to embroil the Turks in a war that the wiser officers saw as a potential disaster for the Empire. Only half of her population were deemed (and proved) reliable, most of her guns and ammunition had to be imported (a route blocked by Serbia until 1915), her rail system did not link together all of her potential fronts (a situation made worse by the choke-points in southeast Anatolia), her pre-war planning and deployments were still based on a resumption of the Balkan Wars and only one of her corps (IX) had its allotted howitzer battalion. Once the Ottoman government decided to join the Central Powers, the ill-equipped and poorly supplied Turkish army lurched into its assigned defensive positions before being sent on a series of inadequately manned misadventures along the frontier. Most of the corps were weak in artillery (the Third Army fielding 218 guns instead of the paper strength of 252, even after being reinforced with additional batteries) and many of the guns were a museum catalogue of obsolete weapons, many consisting of variants of the ubiquitous 75mm field gun.

The initial operations were not a success for the army or the Ottoman artillery. The Mesopotamian garrison proved inadequate even against an Anglo-Indian expeditionary force that was almost as weak in artillery, the assault on the Sinai collapsed during the attempt to cross the Suez Canal and the winter campaign in the Caucasus foundered after the Russians proved more capable and stubborn than expected and the terrain proved impossible for the field guns to make an impact.100

The Shell Shortage 

By October and November the war in the West was slowing down, and on 1 October Joffre cabled the War Ministry that a shortage of shells restricted attacks. There was fierce fighting at Ypres but less elsewhere on the Western Front because neither side had the resources for more battles and it was becoming increasingly difficult to get those resources where they were needed most.101  The French continued to attack throughout the winter, fully aware that having more guns and more shells would have meant they lost fewer infantry but grim political necessity required that some attempt should be made to recapture the provinces occupied by the Germans.102 Overall, casualties had sapped units, especially the junior leaders needed to lead attacks. The troops knew they needed artillery support, and that there were not enough shells – the Germans had time to start digging in because the French lacked shells to attack in more places. By mid-November the Germans lacked shells too and they broke off the attack at Ypres not least because they were down to only four days’ worth of shells.103 The pre-war expectations had been of a short war and for a short war a sprint was not only sensible but necessary lest the enemy run faster and win. But sprinting made no sense for the long haul and all the combatants had to adjust. The shell shortage would affect strategy and policy for months and years.

The term ‘shell shortage’ was actually a convenient shorthand for a number of bottlenecks in the process of turning enthusiasm and raw recruits into well trained and properly equipped troops. Soldiers needed basic equipment, uniforms and rifles. They needed training and heavy weapons. Industry needed raw materials, reasonably skilled labour and proper equipment. Everyone planning for war had relied on stockpiles of weapons and ammunition, with the intention of stepping up the production of ammunition once war broke out, but nobody had planned adequate quantities of guns and shells and some short-term decisions made increases in production difficult. Putting skilled workers into uniform (either as conscripts or volunteers) reduced industrial output. The pre-war plans were fulfilled but they were utterly inadequate. Each government’s first response was to order more production from state-run arsenals and issue contracts to private industry but that was only the first step. Sometimes industry was reluctant to respond; many industrialists knew that conversion would be expensive and they feared that if the war was over quickly they might not recover their costs. (Governments could advance money for conversion, but that required an extra decision and thus created a further delay.104) In Russia there were even political battles over using private industry, and for two years the War Minister issued contracts abroad – despite the shipping bottlenecks they faced – rather than offer contracts to private industry.105 

Producing and operating artillery was actually far more complex than most ministers understood. A gun had moving parts with tight tolerances; it could not be manufactured overnight, and hasty construction led to malfunctions and accidents. For instance, in 1915 British factories made recoil springs from inadequately tempered steel, and by mid-1916 up to 20 per cent of 18-pounders were out of action due to broken recoil springs (this also reflected the problem of inadequate training because more experienced troops were better at maintenance). Shells were also complex to manufacture; even the apparently straightforward outer case could cause problems. Make the case too thin and the shell might burst prematurely, potentially as it was being fired; make it from cheap steel and it could be too brittle – with equally fatal results. The French deliberately chose quantity over quality and paid that price: in 1915 one 75 blew up for every 5, 000 shells fired. The Germans temporarily used cast iron instead of steel; the weaker metal meant shell walls had to be thicker, thus reducing the payload. Once the shells were manufactured there were shortages of explosives; once the explosives were available companies had to learn how to fill shells. Once there were filled shells there had to be fuses. These complex devices had the smallest parts of all and had to be both robust enough to withstand the huge acceleration of being fired and delicate enough to function effectively. Into 1916 some 35 per cent of British shells might be ‘duds’, partly because industrial mobilisation varied wildly; even cuckoo-clock makers were mobilised, making clockwork fuses.106

There were few alternatives. In theory, better tactics might use fewer shells but there had to be some shells with which to experiment and develop those tactics. Foreign orders might substitute for one’s own inadequate production – the Turks remained dependent on foreign imports until the end of the war – but there were still problems getting the right quality and prompt delivery. American companies, with no stake in the war other than profits, might ship shells filled with sawdust rather than explosives. Foreign orders could also raise some very different issues, for example involving foreign exchange and gold reserves, something with which generals typically had little patience or experience. Captured weapons were sometimes pressed into use, especially by the Central Powers. These were generally adequate for quiet sectors but posed problems of ammunition supply since captured supplies would be finite and making more meant making less of something else. Older guns were also pressed into service, sometimes even coastal guns or naval guns, occasionally fortress guns, sometimes including elderly black-powder weapons. The British converted coastal guns into howitzers while the Germans turned coastal and naval guns into railway artillery.107 The French pulled coastal guns (and coastal gunners) and fortress guns into the battle-line as emergency fire-power and heavy support for the beleaguered field batteries. They also dredged up hundreds of 1880s-vintage black-powder guns, of limited range and accuracy but with ample ammunition supplies, to tide them over until the production of modern weapons became adequate. Repairs also supplemented production, although not solving the problem of expanding armies. The Austrians, for instance, essentially stopped field-gun production in the second half of 1915 in favour of repairing existing guns. This was complicated by the Austro-Hungarians having forty-five types of gun demanding 200, 000 shells a week, although shell production barely reached 116, 000 in December 1914.108

A few new weapons were introduced, mainly mortars. Mortars offered several advantages over artillery pieces: they used fewer raw materials, had wider manufacturing tolerances, and could use new plant (and thus not disrupt existing contracts), while a low-velocity mortar bomb could carry proportionately more payload than an artillery shell. The disadvantage was substantially shorter range. Another new weapon, used partly to get around production bottlenecks, was poison gas.

There was generally no substitute for expanding the industrial base; this took time as complex production issues had to be resolved, from the production of machine tools to obtaining raw materials to retraining workers and shipping products. Thus Russian armies howled about shell shortages when there were hundreds of railway wagons, filled with shells, that the War Ministry had decided to hoard. It also involved governments in issues far from any general’s pre-war thinking. Britain instituted licensing hours on public houses so munitions workers would not get drunk; social conservatives complained about females working in industry; and both generals and recruitment officials had to weigh up whether a skilled workman was more valuable in uniform or on the shop floor. Munitions shortages would affect the rate at which armies could be expanded: it was all very well to raise infantry battalions but those battalions would be no offensive threat until there was artillery to prepare the attack and support them. Another problem for armies and industry was the ever-increasing need for heavy artillery. As defences grew denser and deeper, attackers needed more and more heavy artillery, in some cases rising to 50 per cent of the guns assigned to an attack.

Operationally the ‘shell shortage’ would reduce the tempo of operations; there were attacks but these were either inadequately supported (and produced higher casualties) or there were pauses between attacks to build up ammunition stocks. The French (and especially British) shortages in 1915 allowed the Germans breathing space to drive the Russians out of Poland and Lithuania; the increased production of 1916 meant the French could fight at Verdun while the British could launch the Somme offensive and the bland phrase ‘attrition warfare’ would take on a new and terrifying meaning.
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