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Glossary of Terms

Abri: (Fr.) a shelter. Used in the text to refer to concrete fortifications used to shelter troops.

Avant-cuirasse: (Fr.) the ‘fore armour’; refers to the armour forming a circular ring around a turret to prevent a shell from penetrating vulnerable sections of the turret.

Avant-Poste: (Fr.) an outpost or advanced position.

BAF or Bataillon Alpin de Forteresse: French Fortress Alpine Battalion.

Bunker: a generic term for almost any type of fortification or shelter.

CAF or Corps d’armée de Forteresse: French Fortress Army Corps.

Caponier: a casemate that projects into a ditch for providing flanking fire.

Casemate: a fortification with one or more exposed faces, usually of stronger construction than a blockhouse and with more facilities. The term also refers to chambers.

Casemate de Bourges: a casemate for two 75mm guns developed by the French at the turn of the century and used for flanking positions on forts. It was the forerunner for the Maginot flanking artillery casemate with three 75mm guns.

Caserne: (Fr.) garrison area that includes the barracks and other facilities.

Cavalier: a raised work within a fort’s enceinte that is higher than the rest of the fort.

Cloche: (Fr.) a bell-shaped armoured dome, usually large enough for one or two men in Maginot fortifications, but larger types were also used. The variety of cloche types includes those for observation and/or for weapons.

Coffre: (Fr.) a defensive position located in the counterscarp. Also referred to as a counterscarp casemate.

CORF or Commission d’Organisation des Régions Fortifiée: French military Commission for the Organisation of Fortified Regions.

Counterscarp: the outer wall of a moat or fossé.

Counterscarp gallery: A casemate or coffre in the counterscarp mounting weapons that fire down the length of a moat or fossé. Casemates with two faces, known as double-counterscarp casemates, covered two sections of the moat.

Crenel: refers to an embrasure in military architecture. In many fortifications a piece of armour was often used to reinforce the crenel in concrete casemate walls. This armoured piece was designed as an ‘anti-ricochet device’ and had a series of step-like features that reduced in size through the embrasure in order to deflect enemy rounds. Sometimes a similar armoured piece was added to fit the concrete embrasure, which the French called a trémie, a ‘hopper’, because its shape resembled a hopper or funnel, but it too maintained the ‘anti-ricochet device’ shape.

Cuisine: (Fr.) kitchen area.

DIF or Division d’infanterie de Forteresse: French Fortress Infantry Division.

EH or Entrée Hommes: (Fr.) men’s entrance.

EM or Entrée Munitions: (Fr.) munitions entrance.

entonnoir: (Fr.) a funnel-shaped device located near a gun and into which expended shells are dropped for quick removal from the gun room.

Feste (plural festen): (Ger.) a new type of late nineteenth-century fortification consisting of several fortified positions grouped together. Depending on how closely they were grouped, the French renamed each as either a ‘fort’ or a ‘fortified group’.

FM or Fusil-mitrailleur: (Fr.) light machine-gun or automatic rifle.

Fossé: (Fr.) ditch or moat associated with fortifications. The diamant (or diamond) fossé was a deep, angular-shaped concrete ditch covering exposed sections of a casemate.
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Armoured embrasures for machine-guns and 47mm guns. (Photos by Patrice Lang)



Génie: French Army Engineers or any engineers.

GFM Cloche or Guet/Fusil Mitrailleur Cloche: (Fr.) a cloche that can be used for observation and a light machine-gun. Usually only large enough for one or two men.

Glacis: A sloping cleared area in front of a fort. It begins at the counterscarp and gives troops on the covered way (firing positions on the counterscarp wall) and the fort’s walls a clear field of fire.

GO or gros ouvrage: (Fr.) large fort.

JM or Jumelage de Mitrailleuses: (Fr.) twin machine-guns.

Lance-bombe: (Fr.) weapon with characteristics that fall between a mortar and a howitzer. The Germans called it a bomb thrower (Minenwerfer).

Lance-grenade: (Fr.) grenade thrower that is a light mortar.

Luftwaffe: German Air Force.

MAC or Manufacture d’Armes de Châtellerault: French state-owned factory manufacturing weapons at Châtellerault.

Métro: a term referring to the subway, but in this text to the electric railways found in the ouvrages.

Mitrailleuse: (Fr.) machine-gun.

MOM or Main d’Oeuvre Militaire: refers to work done by French army units with plans usually from local engineer offices.

Monte-charge: (Fr.) anything to carry ammunition, such as a lift, hoist or special conveyor belt. Used only in this text to refer to a hoist or special conveyor belt that carried ammunition.

Mörser: (Ger.) heavy mortar or howitzer (over 210mm).

Ouvrage: (Fr.) a work, usually used to refer to smaller forts built before the First World War, and then used to refer to the large (gros) and small (petit) forts of the Maginot Line.

Panzer: (Ger.) armour.

PO or petit ouvrage: (Fr.) small fort.

RAP or Régiment d’Artillerie de Position: French Fortress Artillery Regiment.

RARF or Régiment d’Artillerie de Région Fortifée: French Artillery Regiment of a Fortified Region.

RF or Région Fortifiée: (Fr.) Fortified Region.

RIF or Régiment d’Infanterie de Forteresse: French Fortress Infantry Regiment.

Scarp: inside wall of a moat or fossé.

SD or Secteur Défensif: (Fr.) Defensive Sector.

SF or Secteur Fortifié: (Fr.) Fortified Sector.

STG or Section Technique du Génie: The French Army Engineer Technical Section located in Paris. It prepared most of the plans after the termination of CORF.

Usine: (Fr.) a powerhouse or engine room.

Wehrmacht: German Armed Forces.

Werkgruppen: (Ger.) term referring to forts consisting of several blocks.

 


 


Conversion formula: 
Metres x 3.2808 = feet 
Feet x 0.3048 = metres




Part I

The Maginot Line





Chapter 1

A New Fortification for the Twentieth Century

The Creation of the Maginot Line

After the end of the First World War the victors and the vanquished in Europe suffered equally from the effects of four years of continuous warfare on a scale never seen before. While the French and British licked their wounds, they did not refrain from exacting retribution from the defeated in the form of crippling demands. The Austro-Hungarian Empire was broken up into a number of new states that included, among others, Czechoslovakia and Yugoslavia, which greatly weakened the Germanic domination of Central Europe. Germany and Austria both lost territory to the newly recreated Poland, which posed a serious barrier to German eastward expansion and left Berlin within easy reach of an old antagonist. Germany was also stripped of the long-disputed regions of Alsace and Lorraine, which had been appropriated by the Second Reich in 1871 after the humiliating defeat of France in the Franco-Prussian War. In addition to being burdened with massive war reparations, Germany, like most of Central and Eastern Europe, also had to face the social turbulence caused by the Communist movement.

[image: e9781783461103_i0003.jpg]

Map of ouvrages on the Northeast Front.
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Map of ouvrages on the Southeast Front.
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A view of Verdun. (A.J. Potočnik)



The French military leaders became increasingly concerned over the situation beyond their borders. The rise of Fascism in Italy in the early 1920s increased their unease, especially after Benito Mussolini made it known that he had set his sights on Nice and Corsica. Despite a rather unstable parliamentary system that led to frequent changes in the French government during the inter-war period, security of the national borders remained, for the most part, a priority. Since France had suffered substantial losses in manpower during the war, the high command concluded in the late 1920s, as their occupation troops prepared for their departure from the German Rhineland, that a defensive posture would be the best option. Offensive operational plans devised in the 1920s in the event of another war with Germany fell by the wayside; even the length of active service for conscripts was drastically reduced to only a year in the 1930s. The French military leadership eyed with suspicion the resurgent Germany long before Hitler created his Third Reich in the early 1930s. Actually, they contemplated the possibility of an aggressive Germany right after the First World War. As a result, early in the 1920s the Ministry of War ordered the army to study the problem and find a way to protect France’s new borders along the German frontier.

New French and German Forts of 1880 – 1914

After the Franco-Prussian War of 1870 – 1871, changes in technology required the development of a new type of fort. However, by the 1880s these new designs had also become obsolete due to the introduction of the high-explosive shell. Undeterred, the French as well as the Germans continued to create or expand their fortress rings. The French fortress rings protected the part of Lorraine still under the Tricolour, the Germans having taken all of Alsace and part of Lorraine at the end of the Franco-Prussian War. The design of the French masonry forts built during the 1870s can be attributed to General Raymond Adolphe Séré de Rivières. During this period Verdun became one of the key defended sites. In mid-1885 the high-explosive shell – called a ‘torpedo shell’ by the French because of its shape – was put into production and tested on an old French fort, demonstrating that these rounds could penetrate the earth and masonry protection of even the newest forts. This led to a new round of fortress building and the reinforcement of older ones. The French strengthened their existing forts with concrete, a process which required the uncovering of some of the subterranean positions, recovering them with about a metre of sand and pouring a couple of metres of concrete over the sand layer.

In the late 1880s in Belgium General Henri Brialmont designed a new type of fort, triangular or quadrangular in shape and consisting of a concrete citadel surrounded by a moat (fossé). Although the new French forts appeared to follow a similar layout, their combat positions were more widely dispersed instead of being concentrated in a central citadel. The forts built in the 1890s required protected positions for artillery that included armoured casemate and turret positions, but the latter did not start appearing on the French forts until the beginning of the new century. In fact, both the Germans and the French had developed gun turrets earlier, but after the 1880s they focused their interest on steel rather than iron turrets.

In the 1890s the Germans responded by building a new type of fort called Festen. Feste Kaiser Wilhelm II was the first of this type. Built at Mutzig in Alsace, it was more a group of defensive positions than a single fort. It was followed by additional festen in the fortress rings of Metz and Thionville in Lorraine. The French referred to them as fortified groups since they included well-dispersed positions over a much larger area than other forts of the era. The new French fortifications tended to have regular shapes surrounded by a fossé, while the festen, which covered larger areas, had irregular shapes but often retained the enclosing moat. During the 1890s and at the turn of the century both antagonists developed reinforced concrete (concrete poured over steel rods) and introduced steel turrets and armoured embrasures to their forts. Both types of fort included artillery blocks, infantry positions, casernes (barracks and troop facilities) and magazines. French artillery blocks seldom mounted more than a single gun turret and an observation cloche. The German festen, on the other hand, consisted of larger artillery blocks that mounted up to four gun turrets. However, the French as well as the Germans used standardised artillery and infantry weapons in their fortifications. The French artillery turrets usually mounted two 75mm guns and a few forts had a turret mounting one 155mm gun, although some forts with older cast-iron Mougin turrets from the 1870s mounted two 155mm guns. The Germans employed single-gun turrets that mounted either a 100mm gun or a 150mm howitzer. The French also used machine-gun turrets and their forts usually had a casemate for flanking fire with two 75mm guns, known as a Casemate de Bourges (named after the place where it was developed in the late 1890s). The Germans used 53mm and 77mm guns in some casemate positions, mainly for local defence. The French also used machine-guns and lighter calibre guns for the same purpose.

These are only a few of the similarities and differences between the German and French forts of the late nineteenth century. When the French military engineers, the Génie, studied these forts in the twentieth century, they combined what they considered the best features of both schools of fortification rather than confining themselves to their own tradition.


The military and political leaders of France quickly decided that the best way to counter any future German resurgence was to erect new defences, since the older ones had become largely outdated and, due to the return of Alsace and Lorraine, were many kilometres away from the new border. The French military establishment concluded that huge expenditure on military equipment was a poor option since the machinery of war often quickly became obsolete when a new war began. The alternative was to wait until the next war began before developing, testing and mass-producing new weapons, assuming there would be enough time to do so, as there had been in the First World War. The first step of the plan was to delay and prevent the enemy from advancing into French territory during the first few weeks of conflict while the army mobilised. The next step would be to hold the enemy for many months while the new instruments of war went into production. (Waiting to develop new equipment during the war was not practical, but this did not hinder French pre-war developments significantly. The army leaders still did not consider offensive action practical for the first year of the war.) This led to the idea of a massive commitment to fortifications that would stop a German offensive, even a surprise attack, and allow the army several weeks to mobilise.

The first committees that were to address this question were formed under the aegis of Minister of War André Lefèvre in March 1920. General Joseph Joffre was appointed to lead a special committee, but his antagonist Marshal Philippe Pétain rejected his plans out of hand. By 1922 the group had dissolved. Joffre, the victor of the First Battle of the Marne, and a strong believer in offensive tactics before 1914, had no use for defence-minded officers and little interest in the defensive operations. Despite his personal philosophy, he felt that heavily fortified positions like the older fortress rings of Verdun, built after the 1870s, served a purpose in warfare, but needed to be modified. He endorsed the idea of concentrating heavy fortifications in vital sectors, which would allow the army to hold key positions in the face of an enemy advance. This would allow any French offensive room to manoeuvre. On the other hand, Pétain, the hero of Verdun in 1916, took a dim view of such heavily fortified locales. He proposed instead a continuous line of lighter positions that could be reinforced and built up with ‘mobile parks’ during wartime. These ‘mobile parks’ would consist of stockpiles of engineering equipment and materials that could be moved quickly into threatened sectors to build or reinforce the defences.

A new commission headed by General Louis Guillaumat quickly went into operation in the spring of 1923 and laid out a proposal for a defensive scheme that represented a compromise between the ideas proposed by Joffre and Pétain. An almost continuous line, as visualised by Pétain, would protect the threatened frontiers, but the strongest fortifications would be concentrated in fortified sectors, as proposed by Joffre. Once this was done, the commission spent some time agreeing upon the trace of this new fortified line and the types of position to be built. Meanwhile, the Commission d’Organisation des Régions Fortifiées (CORF) was established at the end of September 1927. Until it was dissolved in 1935, CORF was responsible for the final design and emplacement of the fortifications. Except for some experimental work, the construction of the Maginot Line began in late 1929, after André Maginot was reinstated as Minister of War.

From the early 1920s the French military leaders frequently visited and studied the existing fortifications, especially those at Verdun. The Battle of Verdun in 1916 provided them with a number of lessons in the design and use of fortifications. When the Treaty of Versailles returned Alsace and Lorraine to the French, they also inherited the German festen begun in the 1890s around Metz and Thionville, undoubtedly the most modern forts of the era. The French engineers did not fail to examine their features.

The French military authorities had many forts from the First World War era that they could study, but those of the Verdun Ring offered lessons based on wartime experiences that had a profound effect on the Maginot Line. Although Verdun was considered to be the strongest of the French fortified rings, the French high command had decided that its fortifications were obsolete shortly after the war broke out in 1914. This conclusion was reached when German heavy artillery, which ranged from 300mm guns to the huge 420mm mortars known as ‘Big Berthas’, devastated the Belgian fortress rings at Liege and Namur and the isolated French frontier fort of Manonviller on the border of Lorraine. At the Belgian forts the concrete had been poured in layers, making them weaker than the French fortifications. (Many of the Maginot fortifications required thicker layers of concrete. Since it was not possible to pour an entire slab in the few hours allotted to the task, special techniques were used to bind in the next pouring to avoid some of the problems associated with separate layers.) Fort Manonviller, on the other hand, was an older fort that had been modernised at the turn of the century, but, like several other French forts of the same generation that had been reinforced with sand and concrete, it was still too vulnerable.

After the disasters in Belgium and at Manonviller, the high command assumed that all the French forts were untenable and ordered most of the large garrisons and some of the weapons to move out and take up positions at the front. Before long, Verdun found itself located on the battlefront. Most of the 500-man garrison at Fort Douaumont, the pride of the French forts, had been removed, and only a skeleton crew remained within to man the 155mm gun turret that could be used as long-range artillery. Fort Douaumont and most of the other forts of the Verdun Ring remained virtually undefended.

At the opening of the Battle of Verdun on 21 February 1916 the German assault troops tried to break the strongest point of the Anglo-French front. Troops from the Brandenburg Korps worked their way to the glacis of the much-vaunted Fort Douaumont. The previous bombardment had created some gaps in the wire and rail-like obstacles on the glacis. A few combat engineers got into the moat and entered a coffre or counterscarp casemate. Three of them took the underground passage beneath the moat that led into the fort, and a sergeant single-handedly captured almost half of the garrison of a little over 50 men in the practically deserted fort. Meanwhile, German infantry officers led their units over the moat and climbed a damaged section of the scarp on to the fort, where they found an entrance to the subterranean sections and quickly overwhelmed the few remaining French reservists. The pride of the French forts fell nearly intact, and without offering much resistance.

The German surge was stopped at Fort Froideterre and Fort Souville. The small fort at Thiaumont, located between Froideterre and Douaumont, was virtually obliterated during the constant bombardments. In March Fort Vaux lost its 75mm gun turret to a barrage of heavy enemy artillery before the German offensive began. Nevertheless the fort put up stiff resistance as its garrison doggedly fought the German assailants in the galleries. The heroic struggle for Fort Vaux and the Allies’ bloody attempt to retake Fort Douaumont would hold valuable lessons for the next generation of French military engineers.

In the first place they learned that the forts of the Verdun Fortress Ring were much sturdier than the Belgian forts, which had been easily blasted into submission. In fact, they had withstood most of the German and French heavy artillery. Furthermore, the fighting at Fort Vaux showed that interior defences in the galleries were crucial and that forts needed to be self-supporting. The garrison of Fort Vaux had had no direct water supply and had been unable to fight on when its men were reduced to drinking their own urine. Fort Froideterre demonstrated the effectiveness of scattered positions including machine-gun and 75mm gun turrets, a flanking casemate (Casemate de Bourges) for 75mm guns, and a caserne. All these elements would become key features in the forts of the Maginot Line.

The fall of Fort Douaumont also revealed another problem associated with permanent fortifications. Its regular garrison of about 500 men had been replaced with about 60 reservists to man the turret guns. This made as much sense as the navy manning its most powerful battleships, which were much like the army’s modern forts, with elderly reservists and trainees. As a result of the Douaumont debacle, the French and other armies decided to use elite troops for this type of duty. The Germans, on the other hand, opted to make their post-war fortifications more user friendly, by adapting them for non-specialised troops, thereby requiring only a minimum of technical personnel.

The German festen in Lorraine, which were incorporated in various supporting roles in the Maginot Line, also demonstrated the importance of dispersal. Even Feste Kaiser Wilhelm II at Mutzig in Alsace, the first feste the Germans built, played a supporting role in the new French defences.

French military engineers, having drawn from their past war experiences and examined the newly acquired German festen, decided to incorporate the following features in the new generation of forts:



	Dispersal of positions above and below ground and usage of the terrain as added protection. Although most of the positions in the previous generation of French forts were dispersed, they did not extend beyond the small area outlined by a fossé. Most of the festen covered a larger area and sometimes included a section of moat or used a ditch with particular individual works. The Germans tried to take full advantage of the terrain on which the feste was sited. The plans for the first new large French forts initially called for an encircling fossé, but due to the high building costs only a little work was done before the feature was dropped from the plans altogether in the very early 1930s. Where possible, the terrain was used to aid in the dispersal and protection of the positions, which included separating the entrance blocks from the combat blocks and usually placing the former on reverse slopes.

	Access to combat positions through deep underground galleries, and combat blocks to be limited in size and scope. The subterranean passages of earlier forts were relatively close to the surface and seldom prepared for defence should the enemy be able to breach them. In the new forts the galleries and subterranean facilities were up to 30 metres (98 feet) deep wherever possible. However, where the composition of the bedrock did not allow it, the underground facilities did not lie as deep. In addition, the underground galleries included defensive features to prevent an enemy from penetrating them. The construction of the galleries in most of the new forts required excavation methods used for creating tunnels. As in the case of the previous generation of forts, the features close to the surface were completely excavated and later covered again when they were completed.

	Casernes and other support facilities in deep subterranean positions, where possible, capable of making the fort self-supporting. In the French forts of the earlier generation these facilities had also been underground, but rather close to the surface. In the German festen most of these facilities had been located in large caserne blocks. Both normally had an exposed façade facing the rear, but the new designs had no part exposed to the surface. At Fort Vaux the garrison had no water supply, which had led to their eventual surrender. The new forts would include their own well, powerhouse, food and munitions stocks to allow self-sufficiency for a month or more.

	Concrete walls and ceilings, in areas exposed to enemy artillery, strong enough to resist the heaviest shells of the period. This was a trend that had started in the 1870s as the range and size of artillery steadily increased, along with the development of high-explosive shells. The 420mm Big Bertha mortar and other 300 – 400mm weapons in use during the First World War set new standards for protection. Nothing larger than these weapons was envisioned. Nonetheless, during the Second World War the Germans developed 600mm ‘Karl’ mortars and 800mm ‘Dora’ rail guns for fortress busting, although neither weapon was ready in the summer of 1940.

	Entrances and other rearward-facing structures with a minimum of protection to allow the recapture of a position. This was a key lesson learned from the Battle of Verdun and the fall of Fort Douaumont. It had taken months for the French to recapture the fort, which had been subjected to bombardment by their heaviest weapons. Even though the fort had been heavily damaged, it still required a great effort to force the enemy to abandon it. (Despite the heavy damage, the French restored and rearmed Fort Douaumont so that it was ready for limited use in the Second World War.)

	The use of small angular concrete ditches referred to as diamond fossés that would serve as obstacles in front of firing embrasures and collect falling debris from the protective overhang that might break off during a bombardment. This was to prevent any rubble from blocking the embrasures. The ditch would also keep an enemy from reaching the embrasures. In addition, the defenders would be able to drop grenades into the ditch by means of a special grenade launcher should the enemy enter it.

	The use of artillery turrets as in earlier French forts. The number of turrets would not exceed one per block in order to reduce the size of the position. The German model of large artillery blocks with several turrets was rejected. The idea of using heavier and longer-range artillery such as 100mm and 155mm guns was later discarded because the new forts were not intended for long-range artillery duels.
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Grenade launcher. The photo on the left shows where and in what direction the grenade is inserted.




	The use of improved flanking artillery casemates, which replaced the Casemates de Bourges, a feature of some of the older forts at the turn of the century.


The question of the tactical and strategic deployment of the new forts was practically settled in the early 1920s with the decision to form an almost continuous line except in the Alpine sectors, where the forts were to block passes and potential invasion routes. The planning of the Alpine fortifications was left for a later date. However, the general who commanded the region ordered the Génie to begin construction of the first fortifications in 1928 without waiting for CORF to prepare the plans. It was not until about 1930 that Marshal Pétain, after inspecting the region, advised a more modern and unified system for the Alpine regions. In the 1920s the committees and CORF focused mostly on the Franco-German frontier. In order to achieve a more or less continuous defensive line, interval positions in the form of casemates, blockhouses and abris were to be built between and behind new forts. These types of position had appeared at the end of the previous century to strengthen the defensive rings.
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A comparison between two-gun, First World War era Casemates de Bourges and three-gun artillery casemates on the Maginot Line.



Actual construction on the sectors extending from the North Sea to the Swiss border, which became known as the Northeast Front, was carried out in two major phases. The first phase became known as the ‘Old Fronts’ and the second as the ‘New Fronts’. The Old Fronts, which included the construction of a new type of fort, known as ouvrages, began in 1929 and ended in 1934. Most of the work was concentrated in two fortified regions facing Germany, labelled as the Région Fortifiée (RF) of Metz and the RF of Lauter. Between these two regions lay the Sarre Gap, a traditional invasion route where the ground did not favour the construction of deep subterranean fortifications. The French planned to use this sector to launch their own offensive against Germany and intended to rely heavily on a series of ponds and reservoirs to flood the area in case of attack.

The next phase, called the New Fronts, lasted from 1934 to 1939. It included a new section – called the ‘Maginot Extension’ by some authors – that would cover part of Southern Belgium, leaving, however, a gap between it and the RF of Metz. In addition, the army extended the fortifications of the RF of Lauter into part of the Sarre Gap. The ouvrages of the New Fronts included various modifications, including new designs for entrances. The object was to economise since there were cost over-runs during the construction of the Old Fronts, which had coincided with the worst years of the Great Depression. The Rhine Defences, often marked on maps as part of the Maginot Line, included no ouvrages, consisting instead of numerous casemates especially designed for the new fortifications. The ouvrages of the ‘Little Maginot Line’ in the Alps were quite different from those of the Maginot Line facing Germany. In addition, a few Maginot-type forts were built on older forts at Maubeuge and near Lille. However, no continuous line was planned for this section of the frontier because the French government was reluctant to offend the Belgians by erecting a barrier between the two countries. Furthermore, most of the terrain in the area was unsuitable for large subterranean forts.


The Gros Ouvrages and Petits Ouvrages

The new forts were called ouvrages, a term generally used to refer to small forts in the fortress rings of the First World War.1 There were five categories of these new works, based on their size and the number of men in the garrison. Categories 1 and 2 include the large artillery forts, or gros ouvrages, while Categories 3, 4 and 5 comprise the smaller infantry forts, or petits ouvrages. (To further add to the confusion, some sources mention an intermediate type that might be considered a Category 2 fortification.)
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A comparison between the turrets of the First World War era and those of the Maginot Line.



The largest fort of this period, the gros ouvrage, captured the imagination of the media, which published fanciful and greatly exaggerated plans and cross-sections of the structures. Nonetheless, these fortifications, among the strongest ever built, were tough nuts to crack. Most gros ouvrages had many features in common, but their individual layouts and final designs varied according to the terrain and their tactical needs, which determined the number and type of artillery weapons employed. CORF selected three main weapons for the ouvrages: the cannon (either an actual gun or a combination gun/howitzer), the lance-bombe (a combination howitzer and mortar that the Germans classified as a Mörser), and a special breech-loaded version of the Brandt mortar. Lighter weapons for close defence included 37mm and 47mm anti-tank guns, a newly developed machine-gun, and 50mm breech-loaded mortars. Later a 25mm anti-tank gun was added. The gun and machine-gun turrets were modernised and better armoured versions of those used in the last war. The army also designed new types of non-rotating steel domes, called cloches because of their bell-like shape, for infantry weapons. (On the older forts from the First World War cloches were generally observation positions.)

Except in the Alps, the standard ouvrage entrance was up to a kilometre distant from the combat blocks, which occupied positions from which they could engage advancing enemy forces in close combat. Normally a block consisted of two levels and was connected to the ouvrage by an access gallery that could be as much as 30 metres below the surface, or even deeper. However, the number of levels in a block and the depth at which the galleries were built were not always standard, especially in the Alps. The access gallery was reached by a stairway, and artillery blocks included a lift for hauling ammunition from the magazine below. The term monte-charge was applied not only to these ammunition lifts but also to ammunition elevators elsewhere in the ouvrage and even to small equipment that carried single rounds directly to the guns. The main ammunition supply for an artillery block and its artillery command centre were located in the access gallery below.
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Examples of cloches for ouvrages and field positions.



[image: e9781783461103_i0010.jpg]

Sections through a turret and turret block (from a German wartime drawing).



The firing positions of the casemate blocks were generally situated on the upper level. The lower level comprised a rest area for the troops and other facilities that sometimes included an exit into the diamond fossé below the firing chambers. The artillery blocks included a magazine, known as an M-3, with a small supply of ammunition for the guns. The combat blocks also included a room for filters and ventilators to protect against poison gas, small private chambers for the block’s commander, a command post, toilet facilities, and a radio room in casemate blocks that were equipped with antennae. Where water-cooled weapons were used, a small water reservoir was also available. These weapons were air-cooled under normal firing conditions, but during rapid firing their barrels overheated. A system of hoses protruding from the reservoir was used to spray the barrels. In some cases, as in the turrets, a water can was used instead.

The combat blocks could be either a turret block or a casemate, or a combination of both. The only exposed part of a turret block was its thick reinforced concrete roof, whereas in a casemate block all the casemate positions were visible. Combat blocks were designed as artillery, infantry or observation blocks, and occasionally as a combination artillery/infantry block. A turret block included a single turret and usually one to three cloches. A casemate block consisted of a single casemate face, except in the Alps where it often had two, as well as one or two cloches. An observation block often mounted only a few cloches linked to the ouvrage command post by telephone. As a rule, the infantry and artillery blocks also included one or more cloches for observation, which were similarly connected to the command centre.
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Communications equipment.



The artillery turret block mounted a single turret with a pair of 75mm guns, 135mm lance-bombes or breech-loaded 81 mm mortars. Only the 75mm gun turret had an embrasure for a gun-sight for direct observation. The ammunition was brought up by a monte-charge, in this case a special type of lift similar to a conveyor belt, that ran from the control level in the upper level of the block up to the turret. (According to many French sources, the turret itself is the upper level, whereas the control level is an intermediate level.) These blocks often had one to three cloches for observation, infantry weapons and/or a special mortar. An armoured collar known as the avant-cuirasse (or ‘forward armour’) surrounded the turret to prevent enemy artillery rounds from penetrating the ground adjacent to the turret and reaching the wall of the turret well. This collar consisted of several curved steel plates. The steel cloche did not need this type of protection since about two-thirds of its body was below ground. Except for the type for the 81mm mortar, which did not use a cased charge, the turrets had an entonnoir or funnel through which the shells were dropped to the level below, where they were fed into another chute called a toboggan. This allowed the rapid removal of the expended shell, still emanating fumes, while the turret’s ventilation system extracted any fumes or smoke still lingering in the turret. The shells slid down the toboggan to a room in the gallery below. A ready supply of ammunition and the M-3 magazine were at the control level. Communication between the blocks and the fort’s command post (usually at the level of the main gallery) was by telephone and order transmitter, similar to those found on ships. Order transmitters allowed the communication of firing orders between the turret and the control level. The soldiers manning the cloches normally kept in contact with the control level through speaker tubes. A counterweight in a room below the control level of the block raised and retracted the turret.

Although very similar to the artillery turret block, the infantry machine-gun turret block had no M-3 magazine nor a toboggan for expended shells. The machine-gun turret was an improved design of those on the older forts, with thicker armour and a lower profile when raised. There were plans to include a 25mm anti-tank gun in this type of turret, but only a few of these weapons were actually installed before time ran out. Some turret blocks from the period of the New Fronts actually received a new type of turret with machine-guns and 25mm guns, and were known as ‘mixed arms’.
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Examples of types of entrance.



Except for those in the Alpine sectors, the turret blocks were the only artillery positions that could fire to the front. With a few exceptions, the turrets achieved a 360° field of fire. Except on the Southeast Front with Italy, the casemate blocks faced the flank and rear. The fields of fire of the cloches mounting infantry weapons faced towards the front, rear or flanks. Most blocks included one or more cloches.

Artillery casemate blocks often included a couple of cloches, which varied according to the type of artillery weapon employed. Normally, an artillery casemate mounted three 75mm guns, a pair of 81 mm mortars or a single 135mm lance-bombe. One of the exceptions to this rule was the largest block on the Northeast Front which mounted three 75mm guns and a single 135mm lance-bombe. Blocks with three 75mm guns were elongated and their exposed façades faced the rear. The gun embrasures were angled with a field of fire of about 45°, allowing the guns to fire to one flank and presenting a minimal target to the enemy in its field of fire on that flank. Casemate positions mounting 81mm mortars generally faced a flank, except for one at Métrich, because these weapons could not be angled like those of the 75mm and 135mm weapons. Thus, the façades of these positions had to face the flanks, rather than the rear. (The field of fire of the mortar block at Métrich actually covered the entrance blocks to the rear of the ouvrage.) The exposed section of the block was small owing to the type of weapon it mounted.
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Firing chamber in the EM at Schoenenbourg, showing the JM in the firing position and a 47mm gun mounted on a monorail behind it. (Photo by Patrice Lang)



Infantry casemates also faced to a flank or the rear and, like artillery casemates, were usually found on a reverse slope, except in the Alps. These casemates were designed to mount weapons ranging from machine-guns to anti-tank guns and a 50mm mortar. Some special cloches also mounted a set of machine-guns with a 25mm gun, whereas many of the standard GFM cloches (observation and light machine-gun cloches) mounted not only an automatic rifle but also a 50mm breech-loaded mortar.

The combination casemate and turret blocks followed the same principles, but these blocks could be infantry or artillery types. Observation blocks often mounted only special observation and/or periscope cloches. Many ouvrages needed no observation blocks because the required cloches, including the GFM type, were installed on regular combat blocks.

Entrance blocks provided the main means of access to a fort. In the majority of gros ouvrages there were two. The petits ouvrages had either one entrance block or a combat block that also served as the entrance. Except in the Alps and in the petits ouvrages, the entrance blocks tended to be located up to a kilometre away from the combat blocks and faced to the rear. They included casemate positions for infantry weapons, including anti-tank guns, and cloches for all-round protection.
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An EM’s rolling bridge slid back inside the block to reveal a trap.



These entrances provided the main access to the interior of the fort. Three types of entrance block were designed. In ouvrages with two, one was classified as the Entrée des Munitions (Munitions Entrance) or EM and the other as the Entrée des Hommes (Men’s Entrance) or EH. The latter was reserved for the troops. The single entrance block, classified as Entrée Mixte (Mixed Entrance), was designed for both troops and supplies. Like most casemate blocks, the entrance block had a diamond fossé (moat) crossed by a concrete bridge. On the other side a heavy grille gate blocked the entrance corridor, at the end of which was an armoured door. In the floor of the entrance corridor, between the gate and the armoured door, there was a rolling bridge that slid into the wall. In the Alpine sectors, where even the gros ouvrages had mixed entrances, the layout was similar but a drawbridge replaced the rolling bridge, blocking the access when it was pulled up.
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The St Roch drawbridge being lowered. This was the standard type of entrance in the Alps.
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A footbridge shown in both opened and withdrawn positions.
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CORF Casemate Saint Antoine – bridge deployed (above)

CORF Abri Bilmette – bridge withdrawn into fossé (left)
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The usine at GO Schoenenbourg. (Photo by Patrice Lang)
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The detention area in Fermont consisted of two cells. Each cell was approximately 1.2 metres (4 feet) wide by 2.9 metres (9.7 feet) long. Simserhof’s detention area had three cells.



The gallery system of the fort, which linked all the blocks to the subterranean caserne and the underground magazines, began below the entrance. It was accessed from the entrance level through either an inclined access gallery or an elevator shaft when a level entry directly to the gallery was not possible. Supplies and ammunition delivered by truck or military railway were transferred on to small, narrow-gauge rail wagons for transportation to the underground magazines. (Some EMs were designed for truck access (Type B) and others for railway wagon access (Type A).) Where the gradient was steep, specially designed wagons with beds angled so that they were level on the slopes were used for the descent. In the ouvrages where the main gallery was accessed by means of one or two lifts, small supply and munitions wagons were lowered one at a time. These lifts were reserved for the wagons and visiting VIPs.

The preferred type of access gallery for the EM was a level one, while for the EH types the well was favoured (the EH did not use an inclined access gallery). Usually the underground caserne and the usine (or power station) were located near the EH.2 The usine included diesel engines, fuel storage, converters and transformers to provide power for the fort. The number and size of the engines depended on the size of the ouvrage. Whenever possible, power cables from the national grid passed through a special military transformer site before they entered the forts. The overhead transmission lines were usually buried underground before they reached the forts. When the exterior power source could no longer be used, the mechanical engineers assigned to the fort cranked up the diesels, the noise of which was muffled by the thick walls of the generator room.

The caserne offered all the amenities needed by the garrison: sleeping quarters, a kitchen, a wine cellar and a pantry, even a small detention area. Sometimes one of the larger chambers might be converted into a cinema for the garrison: the chamber itself was filled with seats, while a screen was hung on the wall and a film projector was installed in the back. The washing facilities and toilets, located near the troops’ quarters, drained into a septic tank that could be accessed for cleaning. The infirmary was also in this area. Its size depended on the size of the ouvrage. The larger ouvrages also included an operating room and dental facilities.

The main magazine – M-1 – was usually located not far from the caserne, often near the EM. A heavy armoured door nearby in the main gallery protected the caserne from a possible explosion in the magazine. When activated by a sentinel, it slammed shut. Fuses and other sensitive items were stored in other locations away from the M-1. Only the artillery forts had an M-1, and a few of them had a special larger M-2 instead, sometimes known as an M-1/M-2.

A small train powered by an overhead electric cable carried the ammunition from the M-1 to the combat blocks along the main gallery. At the end of the line the rail cars were detached and pushed through the access galleries to the subterranean magazines of the combat blocks. In forts where the entrance blocks were near the combat blocks, like the petits ouvrages, there was no electric train. Instead, the soldiers pushed the wagons through the gallery. (In case of power failure, fluorescent markers were found in galleries and corridors.)

All the power and communications cables were strung along the main gallery. A small demolition niche that could be filled with explosives was strategically placed in the same gallery. The access galleries could be sealed off with airtight doors. Generally, a command post and other offices were also located somewhere along the main gallery. Access galleries led to points below the combat blocks. Artillery blocks normally had a large magazine – the M-2 – or a combination M-1 /M-2 in ouvrages where there was no M-1. A stairway and a lift led to the combat block. Infantry blocks, on the other hand, usually had no lift. It must be pointed out that the galleries in many Alpine forts did not follow this model.

Petits ouvrages consisted of one to four blocks and sometimes more. Single-block ouvrages were large structures with a machine-gun turret, several cloches and casemate positions. Some of the multi-block petits ouvrages had initially been designed as gros ouvrages. Although most had a machine-gun turret, a few had only cloches and casemate positions for infantry weapons. In the Alps they had no machine-gun turrets.

The Maginot ouvrages on the Southeastern Front were laid out very differently because they were mostly situated in mountainous terrain where even normal access was not easy.
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