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Preamble: Dreams of Victory

Early on the 8th of June 2023, the Ukrainian columns moved through the darkness, down to their assault positions. Their mission was to breach lanes in the formidable Russian defences, the so-called Surovikin Line.

There were ploughs, turretless tanks that would lift the mines out of the way. Close by, Bradley Fighting Vehicles would cover them, while carrying forward assault infantry. Most impressively, there were Leopard 2s also, 62-tonne behemoths, more advanced than anything the enemy might put in their way.

Months earlier Ukraine’s leader, Volodymyr Zelenskyy, had deployed his considerable skills of persuasion to obtain this precious armour. It was key, he believed, to breaking the Russian occupation. If his freshly trained, Nato-equipped brigades could pierce the Surovikin Line, then who knew, some of the optimists around him speculated, maybe they could push south to the Sea of Azov, slicing the enemy army in two?

That June morning they were trying to do just that. It was a set-piece attack spearheaded by armour in an area called the Orikhiv axis south-east of the Ukrainian-held city of Zaporizhzhia.

‘The key thing now is speed and volume,’ Zelenskyy had said in January 2023 when, after months of pressure, Germany had finally agreed to greenlight the Leopards. ‘We must form a tank fist, a fist of freedom whose blows will not let tyranny stand up again.’

This objective – obtaining modern tanks, particularly the Leopards – became so important to him that Ukraine accepted British Challenger 2s that it didn’t really want as a means of putting pressure on Germany to follow suit. And the United States agreed to send dozens of its own M1 Abrams in a parallel thrust to outmanoeuvre and shame the chancellor in Berlin.

The precious Leopards, as well as dozens of American-made Bradleys, had been given to a newly formed brigade, the 47th. ‘We were told that either we will go down in history, or we will be forgotten,’ Yaroslav, one of the unit’s assault group commanders, told a Ukrainian newspaper, ‘because we are here at the tip of the spear, we were to be sent into one of the toughest fights that this war could possibly offer.’

As the tanks moved down into the minefields one thing after another went wrong. The Russians started bringing artillery fire down on pre-registered points, the approach routes the Ukrainian columns were using. The blasts immobilized a couple of vehicles. While trying to move past them, another explosion: a Bradley had run over a mine outside the cleared lane, losing a track. Inside, the crews had survived but one by one their vehicles were being stopped.

Video taken after first light by a Russian drone revealed a mine plough tank, four Bradleys and a Leopard, all immobilized. Colonel General Alexander Romanchuk, commanding the Russian army in the sector, told a reporter that first his artillery had neutralized the Ukrainian long-range guns.

Once daylight showed the attackers’ predicament, ‘the crews of anti-tank missile systems, special forces, and combined arms units at the forefront, joined in the fire engagement of the enemy’, said Romanchuk. In video taken by a Ukrainian Bradley crew sent in to rescue men from the immobilized vehicles, one of the Russian anti-tank missiles strikes the frontal armour, a blast the vehicle survived.

‘The enemy was forced to stop,’ the Russian general said, ‘and having suffered losses, could not overcome the minefields.’ Day by day, segments of video emerged, giving a wider context. Not far away, another four knocked-out Bradleys were visible, elsewhere two more mine ploughs, and another Leopard apparently damaged.

For observers far away collating these accounts it was becoming clearer and clearer that the 47th Brigade’s assault, upon which months of preparation and the very best equipment Nato could muster were lavished, had fallen apart. The final straw came when a Russian Telegram social media channel posted video of their troops crawling over the knocked-out Western vehicles, looting them.

Ukraine had committed its precious armoured reserve but it had failed to fulfil its promise. In the aftermath there were recriminations over whether the Americans had pressured them into mounting a counter-offensive under circumstances where success was highly unlikely.

Zelenskyy had himself fallen into a tank trap. In that sense he was following in the footsteps of Winston Churchill no less, believing that tanks provided the solution to breaking a bloody stalemate on the battlefield, just as the British leader had in 1915 when giving his backing to some of the early experiments with armoured vehicles. Zelenskyy had bought the idea that these huge machines, in which the crews are protected from shot and shell, riding on tracks across muddy land impassable to normal vehicles, could dramatically change the battlefield calculus.

In 2025 the tank, an invention more than a century old, embodies technology dramatically different to the models first thrown into battle in 1916; from secure radio to night vision devices, enormously powerful engines able to drive them forward at ten times the speed of those early machines, to armour more than 40 times as thick. And yet there are constants.

Used correctly at the right time and place, tanks can still achieve breakthroughs. Major General Kathryn Toohey, tasked by the Australian army to examine whether these expensive monsters were still worth buying in the 2020s, concluded: ‘tanks are like dinner jackets. You don’t need them very often, but when you do, nothing else will do.’

Those preconditions for the successful use of tanks have remained remarkably similar throughout more than a century of their existence. They involve slick teamwork between all players on or over the battlefield: armour, artillery, infantry, aircraft and engineers. In that contest of rock, paper, scissors, there will be moments where the tank’s blend of firepower, mobility and protection will prevail, and there will be others when it does not.

Writing in 1933, General George S. Patton, the first man enrolled in the United States Tank Corps, had seen something that perhaps Zelenskyy could not: ‘History is replete with military implements each in its day heralded as the last word – the key to victory – yet each in its turn subsiding to its useful but inconspicuous niche.’

The Surovikin Line, protecting the logistics jugular of the Russian occupation army, represented a carefully constructed defence in which all arms played their part, which would require, equally, the effective use of every element of the Ukrainian military in harmony. Sending some modern tanks or Bradleys was never in itself going to do it.

‘The breakthrough battle imposes some pretty tough demands on the tanks. Success is probably only attainable when the entire defensive system can be brought under attack at more or less the same time.’ Those words, penned by German General Heinz Guderian in 1938, speak to what was lacking in the Orikhiv axis in June 2023 – sufficient airpower and artillery to blanket the Russians defending these obstacles with suppressive fire.

The sight of Ukrainian armour, languishing in the fields with blown-off tracks, brings to mind other advice given by Guderian in the same passage: ‘Mines are … an enemy of an extremely dangerous order, and we must clear them at least in part before the armoured assault proper can break into the infantry combat zone.’

If the principles have remained similar, perhaps surprisingly so, across the last century, their application, as well as the development of armoured vehicles, has evolved relentlessly. At times, for example in the Second World War, the advances in gun or engine power were so rapid that a new machine might become obsolescent within a year of being fielded in battle. The advent of the tank triggered intense competition between industrial economies, a constant striving for gains that might make all the difference.

In the popular imagination, the tank became a terrifying beast of war. But its story, like that of any machine, is an amoral one. The rumbling leviathan became a potent symbol of fear or oppression as well as one of liberation and hope. It was forged as a tool for Soviet Communism as well as German Nazism, while at the same time symbolizing the ‘arsenal of democracy’.

For decades my own life has been interwoven with this narrative, starting with my enlistment in 1979 at the age of 18 in the Royal Tank Regiment. I didn’t serve for long, and it was in my subsequent career as a journalist, covering wars around the world, that I saw what machines expertly designed and crewed could achieve, contrasted with the price of failure. A youthful enthusiasm for armoured vehicles is quickly tempered by the sight, sound and smells of a knocked-out tank blazing on the battlefield, its crew having perished inside.

This is not a simple narrative either – of a linear rise or fall. Scepticism surrounded the birth of the tank, and it remains today. Predictions of its demise have punctuated its story. As we will see, the curve of armour’s battlefield utility rises and falls as technology and other factors evolve.

Such is the complexity of this equation of success or failure that a comprehensive history of the tank, taking in all the relevant factors from metallurgy to morale, would require hundreds of thousands of words, filling many volumes. So instead in this book I have picked ten salient examples, outstanding designs that mark key moments in this wider narrative.

It is the story of an unceasing arms race. And it is also about the people who made the tanks, and how the ideas on what tanks are for, how exactly they fit with the other players on the battlefield, combined with the unending search for a trump card in the quest for victory.
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Mark IV

Entered service: 1917

Number produced: 1,220

Weight: 28 tons (28.4 tonnes)

Crew: 8

Main armament: two 6-pounder (57mm) guns

Cost: £5,000 (£291,000 at 2024 prices)




Mark IV

Dawn did not bring its usual relief for the sentries on the Hindenburg Line that murky November morning. Far from it. The soldiers of Infantry Regiment 84 were about to fall victim to one of the most awful inventions of the industrial age.

‘All of a sudden the British brought down appalling drum fire on our positions, forcing us to take cover in the nearest dugout,’ Sergeant Schwarz, occupying K1, one of the forward trenches, recorded. A young British officer, preparing to cross no man’s land, looked ahead: ‘a solitary gun went and then the whole world lit up, it was Crystal Palace on the German lines.’

Crouching in their bomb shelters while British shells dropped around their positions, the German soldiers were confident. This stretch of front, near the French town of Cambrai, was so quiet that the General Staff sent units there to recover from hard fighting elsewhere. What’s more, the officers of the 84th Regiment didn’t much rate the British army and knew that around half-way between the two lines was one of the most imposing barbed wire obstacles on the entire Western Front.

Ten minutes into the bombardment the Germans had settled down, expecting a long stay in their bomb-proof shelters. But Lieutenant Norman Dillon had already covered the distance between the British start line and the enemy obstacle: ‘I’d never seen such a depth of barbed wire … so dense with wire that you could barely poke a broom handle through it.’

From a distance, it had looked like a black wall, but close up the British could see the wire was around 15 feet deep, and anything up to 9 feet high. Any idea of clearing this entanglement, secured to the ground by metal pickets, with less than a week’s artillery bombardment seemed inconceivable to the German officers.

Around 15 minutes after the shellfire had started, the British gunners began to shift the barrage deeper into the German defence, allowing the soldiers in the K1 trench to venture out of their dugouts. Sergeant Schwarz went back to the firing step of his trench. ‘The sight that greeted us was completely unexpected. About twenty to thirty tanks were bearing down on us, and they were only about fifty to sixty metres away.’

Further along the K1 line, Lieutenant Saucke saw a panicked soldier jump into their trench. There was still a good deal of smoke in the air, and Saucke was getting his bearings after the shelling. ‘A wounded man from the 7th Company approached us from the right,’ the lieutenant recorded, ‘and gasped a few heavily charged words, “the British have got tanks!” A cold shiver ran down my spine: the effect of this on the morale of my men was plain to see. They who had been pouring scorn on the British … suddenly looked disconcerted.’

Lieutenant Dillon had watched the vehicles of his battalion crushing down the formidable barbed wire obstacle in moments, and now beheld the spectacle of scores of Mark IV tanks nearing the German lines. Unlike much of the Western Front, drenched in blood and suffering during four years of fighting, the ground in the Cambrai sector had not been pulverized by months of shellfire. Dillon, who as the company reconnaissance officer was walking into action behind one of the leading tanks, recorded that progress was ‘splendid, it hadn’t been fought over much, the going was very good, and one couldn’t have asked for better conditions’.

The evening before, the commander of the tank attack, Brigadier Hugh Elles, had issued a special order to his men. The advocates of tank warfare had experienced more than a year of disappointments and much scorn from headquarters. ‘Tomorrow,’ Elles wrote, ‘the Tank Corps will have the chance for which it has been waiting for many months, to operate on good going in the van of the battle.’ Lo and behold, on the 20th of November 1917, his vision of a successful mass attack using these new machines of war had come to pass. After earlier assaults featuring a dozen or two machines here and there, nine battalions of tanks, 378 fighting vehicles and 98 others (mainly used for carrying supplies forward), had been brought together for the Cambrai offensive.

Watching this force in full flood across the French plain, the Germans struggled to describe it. Some said the slow onslaught of Mark IVs looked like moving buildings. One compared them to huge blackboards; another, a soldier of the 84th Regiment, reported to his officer: ‘Herr Leutnant, something four-cornered is coming!’

Facing the Mark IVs in his trench, Lieutenant Saucke of that same regiment had started to direct machine gun fire onto the approaching behemoths. ‘We saw, looming out of the swirling fog, a dreadful colossus heading straight for us … As I pulled myself up to look over the parapet, I could see a whole chain of these steel monsters advancing towards us.’ Although some of the German riflemen and machine gunners had been issued with armour-piercing bullets, nothing seemed to check their progress.

One of the British gunners in tank F23 heard the German rounds splattering on the outside, making a ‘noise like hail’. Another gunner, Private Jason Addy, later recounted the advance: ‘the bus was spattered repeatedly with left and right sweeps of machine gun fire. The whole panorama now was like a set piece, with thousands of fountains of fire spouting from the earth.’

The lead tanks had reached the K1 line. Following the earlier use of British tanks, which the Germans knew had been built to cross trenches up to 9 feet wide, many of the forward trenches, including K1, had been widened to 12 feet.

With the armour almost upon them, and all their machine gun ammunition fired off, Lieutenant Saucke and his men abandoned their section of the forward obstacle, scurrying back through gunfire to the safety of K2, the second line of defence. The tanks, he was confident, would not get past the 12-foot gap posed by K1.

Peering over the parapet the young lieutenant watched one of the tanks, gingerly edging forward, tilting into the abandoned trench. It was only then that he and others understood the purpose of the huge bundles of brushwood, called fascines by the British, that had been secured to the roofs of the Mark IVs. Steel hawsers holding it in place were released, and the fascine tumbled into the K1 trench.

Watching it pitch forward, Saucke recalled, ‘I assumed the tank had been hit or at least damaged, and could scarcely believe my eyes when it continued onwards and its outline became more clearly defined. There could be no doubt, it had crossed the trench and was pressing on towards us.’ The leading tanks had used their fascines to bridge the ‘uncrossable’ K1 gap, and were heading for the second line.

Each platoon of four tanks now followed a well-rehearsed drill. The lead vehicle, minus its fascine, stopped a short way forward of the K1 trench, training its weapons on the machine guns spitting fire at them from K2. The second and third tanks, crossing the fascine laid by the first, turned left and right, driving along the K1 trench and pouring fire down at those who had not yet fled. The fourth tank pressed forward, ready to drop its enormous stepping stone into K2.

Private Eric Potten, the machine gunner in tank F23, looked through the narrow aiming port, tilting his weapon downwards as his vehicle turned to run alongside one of the trenches: ‘a lot of the Germans got down into their dugouts. We picked them off as we went along.’

Lieutenant Mestwarb, another of the 84th Regiment subalterns, ordered his men to fire at the tanks and throw grenades, ‘unfortunately without making the slightest impression on this monster’. British aircraft flew low over the German lines, feeding the defenders’ rising panic. ‘The tanks made rapid progress, crossing the trench to our left and right and firing constantly.’ It had dawned on Mestwarb that ‘this was no longer a battle; this was a massacre.’

His comrade, Saucke, after hours of fighting, was coming to the conclusion that the K2 trench line was also untenable. They could see British tanks to their rear, heading up the gentle ridge towards Flesquières. They would try to use a communication trench that stretched towards it to get away. ‘Few words were spoken. What could we have said? It was not yet every man for himself.’ A little later, around midday, that last bond of military discipline dissolved. Saucke, and the small group of survivors with him, ran into a group of British soldiers clearing the trench. The Germans were taken prisoner.

Having crossed the German trenches, Lieutenant Dillon of B Battalion, the Tank Corps, took stock. The Mark IV crews were in exultant mood: ‘terrific, [our] tail was right up, we’d had a tremendous success. We had the sort of “we told you so!” attitude. The front had opened up like a pat of butter.’

By midday on the 20th of November, gains of 10,000 yards had been made in places. The type of advances that cost thousands of lives, and took months to achieve, had been made in a few hours. Brigadier Elles headed back to the British lines to send a victorious signal to London. The day’s bag would include 8,000 German prisoners and 100 guns.

This astounding success prompted peals of church bells back home and excesses of verbiage from Fleet Street. Following the awful losses of Passchendaele, which many blamed on the British commander-in-chief, the Daily Sketch welcomed ‘Splendid News from Haig’. The Daily Telegraph announced ‘Thousands in Pursuit – Tanks Shock to Huns’. Colonel John Fuller, more often known by the initials J. F. C. Fuller, the Tank Corps chief of staff who later became one of the world’s leading advocates of armoured warfare, declared the attack ‘a stupendous success’, defining it as ‘one of the most astonishing battles in all history’.

The gains achieved by mid-morning on the 20th of November were, however, to prove a high-water point for the Cambrai offensive. From around 10 a.m. tanks of D and E battalions had pushed forward towards the Flesquières ridge, outpacing their infantry. Captain Jake Wilson later recalled that once they began their climb onto the feature, ‘we got two direct hits in as many minutes; the first smashed the left track causing us to swing to the right to receive a broadside from the second.’ His crew bailed out, leaving just the driver, killed by the second strike, behind.

A German artillery section occupying a walled garden knocked out the Mark IVs one after another. They likely claimed more than 30 British tanks. At the very moment then of its first triumph, it was all too apparent that this new weapon was vulnerable to some of those at the defender’s disposal. The centre of the British advance had been stymied, so forces pushed on around it.

When the infantry and tanks reached the limit of their planned assault, preparing to hand over the exploitation to five divisions of cavalry husbanded for the purpose, the ‘medieval horse soldiers’, as one tank officer called them, had abandoned their advance after taking light casualties. Lieutenant Dillon, having fought through the enemy defence lines, remembered: ‘everybody was absolutely furious that the road was open and no cavalry appeared.’ Worse was to come.

In the days that followed, the Germans, fearing a spectacular breakthrough in the Cambrai sector, reinforced it, mounting a series of counter-attacks. Having exploited into the virgin lands beyond the trench lines, British infantry lacked its own defences from which to resist these onslaughts. The tanks could only help here and there because within a couple of days the great majority had been knocked out, suffered mechanical failure or got stuck.

As British losses piled up, and the gains of the 20th of November were whittled away, the inevitable recriminations began between senior British officers. At the troop level there was cynicism and disgust – Lieutenant Dillon describing the battle as ‘typical of Haig … a fiasco’. I would rather avoid the whole ‘Haig: Hero or Villain?’ debate, but he and the other top brass stood accused of launching an attack that was too large to be considered a raid, too small to be an attempted breakthrough. Most importantly in the latter context, reserves of infantry, and indeed tanks, had not been prepared to reinforce the initial success, and to withstand the inevitable counter-attacks.

Surveying the knocked-out Mark IVs, and the charred bodies of their occupants, one German general was appalled by it all. His verdict on tanks: ‘I do not regard these things in their current form as battleworthy … however, perhaps they can be improved.’ Even as it notched up its first triumph, we must record that there never was a moment in the tank story when it was invulnerable to enemy fire, and that the doubters were there from the outset too.

These immediate impressions, however, were recorded by German commanders humiliated on the 20th of November in a spirit of unbridled relief, exuberance almost, that they had been able to regain the lost ground. They were in fact part of a conservatism and disdain for this new form of warfare that would ensure that Germany failed to respond properly to the tank challenge, initially at least.

More thoughtful members of the German hierarchy came to different conclusions about what had happened. Field Marshal Paul von Hindenburg, while reasserting the primacy of traditional methods of fighting, might have been channelling the experience of those soldiers who met the first assault in November 1917 when he wrote: ‘It was not so much that the machine gun and small calibre shellfire sprayed from these colossi was physically destructive; rather it was their relative invulnerability that was damaging to morale. Against their armoured walls, the infantryman felt himself powerless.’

So how did the British develop the Mark IV, bringing hundreds to bear at Cambrai? And who might claim the credit for it? That, after all, explains the origin story of an invention that came to symbolize warfare in the machine age.

Britain took to the tank. Its first battlefield appearance in September 1916 had yielded disappointing results, but no matter. War correspondents had waxed lyrical about ‘toads emerging from the primeval slime’ and crossing no man’s land, and at London’s Gaiety Theatre a cabaret singer, backed by chorus girls moving in formation as the Landship ‘Tanko’, sang: ‘I’ll teach the Kaiser and Co., we know how to win, when they see us dance the Tanko right into Berlin.’ Those selling war bonds found that putting a tank in the main square would soon bring townspeople flocking in their hundreds or even thousands.

In wartime Britain, the tank married national pride at the country’s innovation with desperation that there must be some better way to prevail than sending hundreds of thousands of soldiers to their deaths. For a nation traumatized by the losses of Loos or the slaughter of the Somme, the new invention literally seemed like the answer to millions of prayers.

One poster destined for a factory making them read: ‘Every Tank turned out at these works saves the lives of our British soldiers’; another: ‘The Tank is a travelling fortress that clears the way for our soldiers. It cuts through the wire under fire, it saves lives, it is our war discovery, it is a matter of pride to help to build Tanks.’

Such was the national excitement at this invention that in 1919 a Royal Commission doled out thousands of pounds to those who had brought it to life. As we will see, the evolution of the Mark IV seen at Cambrai is a distinctively British success story involving: great innovation; skilled engineering; Whitehall backbiting; and a stampede of people trying to take the credit.

Writing in the early 21st century it seems odd to see such a brutal weapon of war, spitting death from its guns and crushing any wretches who fell under its tracks, being extolled as a life-saving invention. Brigadier Elles would indeed describe it as ‘a weapon for saving the lives of infantry’. People carried these thoughts forward, reminding everyone from the enthusiastic lieutenants leading their men, to the teenage factory girls who actually did much of the work building them, what the point of these new weapons was. The tank raised everyone’s hopes of shortening the war – and no matter that its actual use on the battlefield had often achieved little, apart from educating soldiers that it could only be deployed successfully when combined skilfully with the other arms at their disposal.

On the outbreak of war in 1914 early dreams of rapid victory had, within a matter of weeks, transformed into a glum realization that to survive on a battlefield swept by shot and shell, men would have to burrow down into the soil. Dense entanglements of barbed wire soon became part of the picture – a way of preventing the enemy from racing across those tantalizing few hundred yards and surprising you at night, or, as the German defenders of the Hindenburg Line had trusted on the 20th of November 1917, stopping them from taking advantage of an artillery barrage to close the gap.

And as this stasis became, literally, more and more deeply entrenched, ideas of how to break through were tried and found wanting. Could you tunnel under no man’s land? Or fly over it? Maybe just gas all the poor bastards in the enemy trench line? All of these tactics were debated, and many tried.

But for most of the war, the armies engaged in this battle of wills focused in the main on bringing ever greater quantities of artillery to bear (in order to cut wire entanglements as well as stun the enemy or kill him). When the Ukrainians disclosed in 2023 that they had fired 2 million shells in the first year of their war against Russia, First World War historians piped up to remind us that such quantities were used in a matter of weeks at the Somme or Ypres. A one-week preparatory bombardment had become a hallmark of General Haig’s approach. And yet, still, the defensive mode of warfare almost always nullified the attack.

Colonel Fuller, the Tank Corps theorist, summed up the situation on the eve of Cambrai with his customary pith: ‘the trinity of trench, machine gun, and wire made the defence so strong that each offensive operation in turn was brought to a standstill.’ Just months into the war, British officers and inventors were, however, starting to break this problem down into its constituent parts in order to counter the trench, the wire and the machine gun. Ideas had been put forward for a machine with giant rollers to crush the wire. And a Lincolnshire firm had built a prototype trench-crossing machine even before 1914 was out.

In June 1915, less than one year after the conflict had started, Colonel Ernest Swinton, sent out to France as a military observer, and having witnessed several costly disasters, petitioned the commander-in-chief, urging the building of ‘armoured machine gun destroyers’. These vehicles would harness the power of the internal combustion engine to take forward soldiers under armoured protection, closing that tantalizing gap with the enemy, then neutralizing the weapons that so often cut down the British infantry.

Later that month Brigadier Lord Cavan, commanding the 4th Guards Brigade on the Western Front, wrote to Swinton urging him to press on with his ideas: ‘I welcome any suggestion in this extraordinary war that will help to take an enemy’s trench without a cost of fifty per cent of the leading company, and seventy-five per cent of that company’s officers.’ If the advancing machine could breach the barbed wire too, so much the better. ‘This is a certain saving of hundreds of lives and a fat legacy to morale,’ wrote the brigadier.

Colonel Swinton, then, was one of the first to see the importance of combining engines, armour and weapons to make a breakthrough machine. So it is unsurprising that in 1919 he petitioned the Royal Commission, making his case as the inventor of the tank. But four years earlier the colonel had been hamstrung, not least by his lack of engineering know-how and the fact that the army brass was distinctly lukewarm about the whole idea.

Instead, and at the time of his 1915 memo entirely unknown to Swinton, it was the Royal Navy that provided the vision and seed money that created Britain’s first ‘landships’, as the new weapons were initially called. It might seem like the proverbial Whitehall farce that teams of different people were working away on the same problem in ignorance of one another. But evidently such work was very secret, and in 1915 the type of vehicle that would result from this research was still quite unclear.

Armoured cars, wheeled vehicles mounting machine guns, had been born well before the war, and during its early months the Royal Navy had embraced them as a way of defending its naval bases. But the kind of weapon that some people had in mind to break the Western Front stalemate was quite different to that. What was needed, some influential voices in the Senior Service had concluded, was something like a warship, only on land.

So it was that Winston Churchill, as First Lord of the Admiralty, struck by the fantastic possibilities of such a machine, and in great secrecy, formed the Landships Committee. The type of thing they initially had in mind was described by Albert Stern, a banker who had volunteered for the Royal Navy’s armoured cars and later became a key member of that committee, as a vessel ‘designed to transport a trench-taking storming party of fifty men with machine guns and ammunition’. The weight of such a behemoth, once clad with armour plate, might easily reach hundreds of tons.

If this sounds like a steampunk fantasy, a mission to create some destroyer bristling with gun turrets, disgorging dozens of storm troops, then it should come as no surprise that science fiction writer H. G. Wells was another of those who later tried to claim the mantle of inventor of the tank. In a pre-war story he had prophesied ‘land ironclads’ of exactly that kind.

As if to underline the Edwardian eccentricity of this, the committee was headed by a man who rejoiced in the name Eustace Tennyson d’Eyncourt, who was director of naval construction. He became yet another of those who would claim to the Royal Commission four years later to have had a pivotal role in it all, though he was in effective charge for a matter of months.

But the idea of a breakthrough machine, an actual landship, soon hit the buffers. The questions had multiplied: How would it be powered? Wouldn’t such a thing weigh hundreds or even thousands of tons? And even if it could be built, how would you stop it sinking into the Flanders mud?

There was a testbed machine created in 1915. It built on an idea already adopted for heavy artillery pieces, that of mounting swivelling pads on its wheels to help distribute the weight on soft ground. This type of belt-linked system of rotating ‘feet’ was dubbed a pedrail. A prototype 40 feet long and 18 feet wide was constructed, harnessing a pair of engines powering pedrails.

Even bereft of armour or weapons that would have added many tons to its weight, this vehicle proved so unwieldy that the Landships Committee soon realized it was pointless to go on. So what next? While the navy had been taking the land ironclad idea a little too literally, army engineers studying the problem had realized that machines created before the war for agricultural use might provide some answers.

An American vehicle, the Holt tractor, was one of the best engineered. The War Office bought some of them and in early 1915 staged trials to investigate its cross-country and gap-crossing abilities. The Holt used caterpillar tracks of linked metal plates in order to increase the size of its footprint greatly compared to wheeled vehicles, and thus spread its weight, reducing ground pressure to the point that it could go many places where an armoured car or lorry would quickly sink up to its axles. Having been designed to tow ploughs and other agricultural impedimenta, this American machine had caught the eye of soldiers who wanted to haul artillery pieces or other equipment to places away from paved roads.

There were other examples too. Two engineering firms in Lincoln had built traction engines to slightly different designs. One made by a company called Fosters used another design originally intended for American farmers. This type of tractor replaced the big rear wheels normally seen on these vehicles with tracks, keeping a pair at the front for steering. While the army tried out its Holt machines, the navy examined some of these others.

Fosters had already been in receipt of a good deal of Royal Navy money. It had worked on a prototype of a giant, wheeled, battlefield armoured vehicle that would have weighed in at 300 tons. The firm had also built a huge tractor to tow 15-inch naval howitzers. The Landships Committee knew that Fosters had the engineering expertise to get things done quickly. That was important, because the study of these different options for a breakthrough vehicle took months rather than years. There was a sense of urgency. No wonder, given the dreadful ticker tape of death and maiming of friends or relatives mown down by machine guns in Flanders. There was also a sense that others were working on the same problem, a competition that became a matter of national pride as well as an ingredient of victory.

Just as the Admiralty and War Office had initially been carrying out trials secretly from one another, so other nations, including France and Austria, independently started looking at the American Holt tractor. Could its engine, wheels and tracks form the basis for an armoured war machine?

Fosters had in the summer of 1915 built what it called the No. 1 Lincoln Machine, which set an armoured box on top of an American-designed tractor arrangement called a Bullock. After giant wheels, pedrails and trench-crossers, the No. 1 Lincoln was the first British prototype that looked recognisably like a tank. An armoured box was built over the engine and tracks. The Bullock arrangement was turned back to front, with the wheels used to steer the vehicle projecting from the rear. A machine gun port was set facing forward in the hull, and there was a plan to mount a bigger gun in a rotating turret on top of the hull.

It cannot be said though that the No. 1 Lincoln impressed anyone during its trials in September 1915. At one event, staged in Burton Park not far from the works, a VIP delegation came up from London hoping to see something inspiring. Colonel Swinton, d’Eyncourt and Stern were among the committee members who watched the vehicle’s tracks jump off its wheels every time it tried to negotiate a trench. It was also unable to mount a 5-foot-high vertical obstacle, a requirement set out by the committee.

Evidently the No. 1 Machine would soon flounder if sent against German trench lines. The vehicle was not long enough for that, and assuming that it tipped forward into a shell hole or obstacle, the arrangement of its tracks meant it would have trouble climbing out.

Despite all these difficulties, those running matters in Whitehall had seen enough to appreciate that Fosters represented their best hope of getting a breakthrough weapon through to the front quickly. The firm in any case was soon at work on its next prototype, which became known as Little Willie.

In July, the navy Landships Committee and its army equivalent had discovered one another’s existence and agreed to pool their knowledge, forming a joint body. Fosters’ records noted the first order for a prototype landship on the 15th of August 1915. Its engineers were already hard at work tackling the myriad obstacles that stood between that idea and reality.

The birthplace of the world’s first tank was an agricultural machinery business on the outskirts of Lincoln. At the outbreak of war, Fosters employed 350 people; by its end this had swollen to 2,000. Its reputation as a maker of traction engines, pumps and other agricultural plant was well established, and the Landships Committee had already seen the product of thousands of pounds’ worth of Royal Navy orders.

Central to its success were William Tritton, the general manager, and Walter Wilson, chief engineer. And these two names would join all the others claiming the inventors’ prize money in 1919. But as we shall see, Tritton and Wilson had more of a right to it than many others because of what they achieved, and the staggeringly quick way they did it. Indeed, it’s hard to think of a greater contrast with the Ministry of Defence’s more recent procurement debacles than what was done at Fosters in the six months after that initial order was given in August 1915.

Wilson provided the ingenuity and Tritton the driving force. Their challenge came in three stages: working out the right design; overcoming the obstacles – human as well as technical – of building it; and getting their customer to accept it.

Their partnership resulted from the war. Wilson, a Cambridge-trained mechanical engineer, had initially served in Royal Navy armoured cars, before being seconded to Fosters in 1915. Tritton had been running the firm since 1905. One of the Fosters fitters remembered that Tritton ‘demanded absolute perfection’. As he prowled the works, ‘you could imagine that his mind was working away all the time.’ Indeed, so focused was Tritton that he had told his fiancée that they would not marry until he had delivered the first tanks.

Little did she know it, but her passage to the altar was hastened by the inspiration of Walter Wilson at about the same time as the initial landship order was received. The engineer knew that the military requirement to conquer a 5-foot step was proving impossible for the No. 1 Machine. As for the 9-foot trench requirement formulated by the War Office, it was out of the question. It was a matter of physics: the length of the track and the height of the front wheel it curved around meant it was a non-starter.

Wilson proposed a radical design departure. If you built a bigger hull, rhomboid in profile, and wrapped the track all the way around it, the caterpillars would be much longer. And by curving that track up and over the top of the hull, you would allow the tank to climb an obstacle or step of more than 6 feet, twice the height the No. 1 Machine was capable of.

A few days later this proposed innovation was signed off by Eustace d’Eyncourt at a meeting with Tritton in Whitehall. Whether or not Wilson realized it at the time, his rhomboid design had prompted one of the engineering compromises that would become characteristic of armoured vehicle development thereafter, where solving one problem created others. Not least, ideas of putting a gun turret on top of this new vehicle were abandoned by Fosters – it would have been too high off the ground, and unable to cover targets very close to the vehicle.

Wilson’s inspiration prompted other questions too. Given the difficulties they had been having with the tracks themselves, making much longer ones for the new design seemed to be asking for trouble. Time after time, the caterpillars fitted to the No. 1 Machine had broken or jumped off the vehicle’s wheels. It weighed 16 tons, much more than the Bullock tractor for which they were originally intended, and the pressures generated by mud building up against them proved too much. The Fosters team decided to develop their own tracks, a key step given how important those devices are to defining the difference between an armoured car and what the engineers would soon be calling a tank.

It was while they were working on the new design that leading members of the joint committee came to Lincoln’s Burton Park for the uninspiring No. 1 Machine demonstration of the 19th of September. But something else had happened that day.

Once the No. 1 Machine had all too publicly failed its test, Tritton took Colonel Swinton (who had formulated the need for ‘machine gun destroyers’ three months earlier) into a large nearby shed to show him something. When the covers were pulled off, a full-scale wooden mock-up of what would become ‘Mother’ or the Mark I tank was revealed. The design was radically different to anything he had seen before, incorporating Wilson’s wrap-around track. Swinton was stunned, writing later that it was a ‘stupendous achievement … dinner on the train on the return journey to London was a joyous occasion.’

Just days later, on the 22nd of September, Tritton had more good news to report: a successful trial of their new caterpillar design. To understand it, we need to visualize the track as a series of metal plates, each joined to its neighbours by a steel pin, and when connected one to the other forming an entire chain of links rather like a giant bracelet.

A track made of smooth plates wouldn’t work, because it would just keep slipping off the tank’s wheels. It was similar to the problem of keeping a railway wagon from jumping the rails. So Fosters developed what they called a ‘shoe’, welding one onto each link in the caterpillar. This shoe was a bracket that embraced the wheels as it travelled over them, keeping the track in place. These brackets meant the new Fosters caterpillars were far less likely to jump off those wheels (as had happened repeatedly with the Bullock track fitted to the No. 1 Machine). The shoe also fitted naturally into the cogged wheel, or sprocket, that transferred power from the engine into the tracks. A modified prototype had been fitted with the new Tritton tracks, emerging with full marks from its early trials.

‘New arrivals by Tritton out of pressed plate,’ he telegraphed the committee in London, using suitably roundabout language for a matter of great secrecy, ‘light in weight but very strong.’ He signed off, ‘proud parents’. For Bertie Stern, the banker on the committee, Tritton’s language was just right. Solving the track problem was so important that Stern believed this moment ‘was the birth of the tank’.

Dull or obtuse as all the ironmongery – that business of shoes, flanges and pads – might sound, Stern was undoubtedly right that the development of Fosters’ new track was a key moment, arguably the eureka moment in the development of this revolutionary new weapon. After all, almost every other part, from the combustion engine to armour plating and armament, had already been combined in the armoured car. It was tracks that gave cross-country mobility, opening up the ability to traverse shell-cratered no man’s land, crush barbed wire, cross trenches and neutralize machine guns.

An order soon followed for Fosters’ rhomboid design. The first one moved out of the workshops under its own power on the 7th of January 1916: it had taken less than four months after Swinton had gasped at the wooden mock-up, and just nine weeks after the design had been ordered. The twin inventions of the new vehicle shape and the caterpillar design had produced a model that was capable of meeting the army’s needs. How did they manage to manufacture it in a matter of months?

Tritton and his engineers were nothing if not practical. The Daimler engine and gearbox used in the huge Lincoln tractor they had made for the Admiralty to haul its howitzers would do. Its six cylinders and 13-litre capacity produced 105 horsepower, which they reckoned sufficient to move a vehicle of 28 tons. The Daimler may have had the advantages of being familiar to Fosters. Fuller later wrote that it was ‘a known quantity around which the rest of the detail was designed’. But its performance was adequate rather than superlative. With this power-to-weight ratio the vehicle had a top speed little faster than a brisk walk – 3.7mph. It couldn’t go very far either, since the onboard fuel got used up in around 30 miles.

Of course, it was a machine designed to break through trench lines where just a few thousand yards might separate the start line from the rear of the German position. They were hardly expected to drive hundreds of miles. As the crews who would man it would soon discover, steering the machine required a flawless dance by four different crewmen.

When it came to armament, another off-the-shelf solution was chosen. The Royal Navy came up with a stock of quick-firing 6-pounder (57mm) naval guns. Each vehicle would have a pair, mounted in armoured boxes, or sponsons, on the sides of the vehicle.

These tanks, later dubbed ‘males’, had an arc of fire from straight ahead around 100 degrees to the flanks. Firing an explosive shell, it was reckoned the 6-pounders could make short work of enemy machine gun teams or small bunkers. The Mark I would also be fitted with machine guns, one pointing straight ahead and another in each sponson. A different version of the tank, armed with five machine guns and called a ‘female’, was later ordered too.

Driving and fighting in this machine required a crew of eight. Armoured vehicle designers learned over time that the larger the volume, each man inside occupying around one and a half cubic metres, the heavier the vehicle for any given thickness of armour. In the case of the Mark I, that steel plate did not exceed 0.47 inches (12mm) in thickness, which was just about adequate to keep out enemy rifle or machine gun fire – unless they used armour-piercing bullets. And yet, because of the vehicle’s large volume, it still ended up weighing 28 tons.

Making something that heavy inevitably prompted questions about how to stop it sinking into soft ground. Tritton’s track design featured plates 1 foot 8 inches (508mm) wide. It was hoped that making them this big would help the vehicle to keep going and avoid getting ‘bogged’.

As with the choice of engine or the mounting of the armament, this was a compromise. Making the tracks much wider would have added yet more weight to the tank and created its own mechanical challenges. Like any armoured vehicle, its crews would come to discover what kind of ground could or couldn’t take its weight by a process of trial and error.

Late in 1915 the question emerged of what the landship should be called. Colonel Swinton was very hot on secrecy, believing that the factor of surprise would be key to its use, so that preventing the Germans learning what was in store for them was a matter of life and death. Tritton was far more laissez-faire, believing it was impossible to stop his staff from learning what they were building. These views collided at some of the trials in Lincoln, which committee members up from London were sometimes horrified to see had become a spectator sport for Fosters workers and some of their family members.

On Christmas Eve 1915 the committee found itself discussing a cover name for the vehicle, given that the circle of knowledge would inevitably expand as the effort to deploy it geared up. Anticipating that Mark Is, big metal boxes travelling under tarpaulins on the railways, would attract curiosity, they kicked around ideas like ‘container’, ‘receptacle’ and ‘reservoir’. Why not call it a water tank? In the end, Swinton wrote, ‘the monosyllable “tank” appealed to us as the most likely to catch on and be remembered.’ If the 22nd of September and the successful trial of the new Tritton track marked the birth of a viable armoured fighting vehicle, so the 24th of December 1915 was the moment at which the new weapon got its name.

By early 1916 the prototype Mark I tank was being readied for its trials. If the political and military elite were to be convinced of the value of this hitherto secret work, things would have to go flawlessly, and it would have to be done with some flair and showmanship. It was decided to bring the Mark I prototype to Hatfield Park, where the Earl of Salisbury had kindly offered the use of his private golf course. Specially constructed trenches and obstacles were laid out for the tank to cross, bunkers upon bunkers, as it were. And given that it was much closer to London, Stern was able to ferry some of the dignitaries up in his own Rolls-Royce, giving another opportunity for the sales pitch.

On the 2nd of February key ministers and generals watched the demonstration, including the Chancellor of the Exchequer, Secretary of War, First Lord of the Admiralty, Chief of the Imperial General Staff and Master General of the Ordnance. Critically also, representatives from General Haig’s General Headquarters had travelled over from France, including his deputy chief of staff and two corps commanders.

The signal was given and the ‘gigantic steel cubist slug’, in Swinton’s words, started chugging forward, negotiating craters, crossing a 9-foot trench and knocking down trees. Tank advocates beamed with delight as the event passed off without breakdowns or lost tracks.

Field Marshal Lord Kitchener, the formidable War Minister, who was an engineer by trade and a scientific soldier by repute, declined to be impressed. He remarked that it was ‘a pretty mechanical toy, but without serious military value’, noted that such a large, slow-moving object would be quickly targeted by artillery, and left early.

Some of his staff would later claim that Kitchener’s behaviour was part of a deception plan, that he didn’t want to appear too keen. Hindsight is that proverbially wonderful thing, and in one respect he was right. Tanks would indeed prove vulnerable to well-handled artillery. Critically, though, Haig’s men at the demonstration were impressed, one general asking Stern, ‘How soon can we have them?’

King George V was also swept along by the possibilities of the new machine. When he attended a demonstration several days later, he took the chance to peer through one of the small sponson hatches to get a look inside. Writing to Churchill (who had moved on from the Admiralty), d’Eyncourt exulted: ‘the King came and saw it and was greatly struck by its performance, as was everyone else.’

Before the month of February was out, the army had ordered 100 tanks, 24 to be made by Fosters, and the rest in the larger Metropolitan factory in Birmingham. Such was the urgency of the commission that Fosters had to hand over the drawings and assist Metropolitan, a heavy engineering plant used to making railway and tram carriages, to set up production.

For Fosters, even building 24 created a fresh set of problems to be overcome, not least in finding the workers to do it. Money helped: with the big production order Fosters’ sales soared from £187,000 in 1915 to £400,000 in 1916. But finding the right people remained a challenge. The volunteer spirit of the early war months had given way in January 1916 to the Military Service Act. Tritton, who had previously had to defend valued craftsmen against accusations of cowardice for not joining up, now sought guarantees from the joint committee that they would not be conscripted.

As for the many additional workers needed to build tanks, young women were recruited. ‘It was all girls, no men except the charge hands,’ Dorothy Hare, recruited at the age of 15, would later recall. Her job involved making the shoes that were at the core of the caterpillar track. Their shifts ran from six in the morning to six at night, when another took over, and ‘the machines were never switched off.’ A six-day week paid her 15 shillings.

It was noisy, dangerous work. The shoes ‘were rough cast steel, you could cut yourself on them’, Dorothy remembered. One time she had forgotten there was a stacked pile of those components behind, which collapsed on top of her when she backed into it. Factory girls were required to wear bonnets because the belts driving drills and lathes ran overhead in the workshops and might catch their hair.

Another female teenage assembly-line worker recalled: ‘the Fosters men who didn’t go off to war had a little enamel badge so that people would know they weren’t cowards.’ Those who eventually returned were given their jobs back and the young women, ‘munitionettes’ as they were sometimes called, all lost their jobs.

By the early summer of 1916 the last of those challenges facing Tritton and Wilson, gaining customer acceptance, appeared to have been met. The orders had come in all right, but whether the army really knew what it wanted tanks for, how it would use them, was another question entirely.

During the early summer of 1916, production of Mark I tanks got underway in earnest. There were bottlenecks, though, that meant suppliers struggled to meet the schedule for early deliveries. The supply of engines was one – even in November 1916, Daimler could only deliver 20 per month. Steel would prove a scarce commodity, given the vast scale of war production from shells to warships and tanks. And, as we’ve seen, Fosters and the other firms making tanks struggled to get skilled workers.

It was in early June that the soldiers training to fight in them received their first production vehicle. The schedule was that 25 tanks be shipped to France by the end of July.

Many of those concerned with their early development felt strongly that the element of surprise would form an important part of their power. In February, Colonel Swinton had circulated ‘Notes on the Employment of Tanks’, the first proper attempt to put forward what modern armies call doctrine. The point of the new weapon, he asserted, was ‘assisting attacking infantry by crossing the defences, breaking through the obstacles and of disposing of the machine guns’. There was no point trying this with ‘driblets’ of armour; Swinton argued that a mass of 90 tanks should be considered the starting point.

So began the first of several doctrinal disputes about how best to use the new weapon. Haig, planning a great summer offensive, told Swinton in April that the planned deployment of tanks to France ‘was too late – 50 were urgently required for 1st June’. Swinton was dead against this, but a colonel battling a











































PENGUIN BOOKS

UK | USA | Canada | Ireland | Australia
New Zealand | India | South Africa

Penguin Books is part of the Penguin Random House group of companies whose addresses can be found at global.penguinrandomhouse.com.

www.penguin.co.uk

[image: Penguin Random House UK]
First published by Viking in 2025

Copyright © Mark Urban, 2025

The moral right of the author has been asserted

Cover photograph © The Tank Museum

ISBN: 978-1-405-97547-6

Penguin Random House values and supports copyright. Copyright fuels creativity, encourages diverse voices, promotes freedom of expression and supports a vibrant culture. Thank you for purchasing an authorized edition of this book and for respecting intellectual property laws by not reproducing, scanning or distributing any part of it by any means without permission. You are supporting authors and enabling Penguin Random House to continue to publish books for everyone. No part of this book may be used or reproduced in any manner for the purpose of training artificial intelligence technologies or systems. In accordance with Article 4(3) of the DSM Directive 2019/790, Penguin Random House expressly reserves this work from the text and data mining exception.

The authorized representative in the EEA is Penguin Random House Ireland, Morrison Chambers, 32 Nassau Street, Dublin D02 YH68

A CIP catalogue record for this book is available from the British Library


All correspondence to:

Penguin Books

Penguin Random House

One Embassy Gardens, 8 Viaduct Gardens, London SW11 7BW



EPUB/xhtml/prh_core_assets/images/prh_uk_logo.jpg
Penguin
Random Houge
UK





EPUB/images/p007.jpg





EPUB/xhtml/prh_core_assets/fonts/avantgarde-regular.otf


EPUB/images/cover.jpg





EPUB/xhtml/prh_core_assets/images/title_page_logo.png





EPUB/xhtml/prh_core_assets/fonts/avantgarde-bold.otf


