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Note On Time and Measurements


Times quoted in this book will be in the 24 hour clock. Measurements used in this book will generally be those used at the time (Imperial measurements for British, Empire and Commonwealth forces until metrication in the late twentieth century, and metric measurements for continental and Asian forces).


A conversion table is below.


METRIC CONVERSION SCALE


1 yard = 36 inches; 1 metre = 39.34 inches 1 mile = 1760 yards
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Preface and Acknowledgements


‘Do unto thine enemy before thine enemy does it unto thee.1


My decision to embark upon a study of counter bombardment arose from two passions. One was my life long interest in our military history. The other was as a Gunner officer educated in the sciences and how it was applied to gunnery. This led to a focus on that branch of the Royal Regiment that in my 16 years of CMF service I had little exposure to. I resolved to study it in depth. When the first opportunity came to write about it I did but in a relatively superficial way. The more I researched my subject the more fascinated I became. Each campaign was different in many ways but underlying it all was scientific method applied by enthusiastic gunners melded with intelligence, command and control, communication and the air arm. Thus I cover the Anglo-Boer War, First and Second World Wars, Korea, Borneo and lastly Vietnam, and also the two inter-war periods, in chronological order.


The military education of Regular Gunner officers (and later Senior NCOs) underlies all the adopted practices of the above wars to a greater or lesser degree. This has been predominantly with their British brethren, the Royal Artillery, and thus we share in their illustrious name and reputation for excellence. In our service our arms have joined forces with the gunners of Canada, New Zealand and the United States, and on all most all occasions have been junior partners in larger formations. The lesson learned in these campaigns enables our gunners to provide wise counsel when Defence hierarchies consider developing army capability. The lesson is never structure an army without artillery’s offensive power. The Australian body politic accepts that our service personnel should be equipped and trained to the highest state consistent with strategic, diplomatic and economic objectives. The lessons history continues to show is that neglect of service capability comes with a very high price.


The practice of counter bombardment, or counter battery, is a very old concept going back to the invention of gunpowder and rifled ordnance. Each of the campaigns started with a ‘state of the art’ – practice and policy - which differed significantly from that which applied at the end. This was related to how our enemy of the day responded to our efforts to dominate their artillery (and/or other arms). In respect of both World Wars this means the German and Italian artillery, and associated with that, the type of shell used and its ‘killing power’. This in turn leads to changes in command and control, ratios of light to heavy and types of guns, grand strategy and industrial capacity of belligerents and other factors. All these are covered. In so far as the Australian Army’s experiences are my central theme I have given much attention to the broader view by including key British Army battles, in some which our AIF gunners were not involved.


Finding enemy guns, howitzers and mortars and destroying (or neutralizing) them is not a simple matter. It requires the practitioners to apply science, art, guile and intuition to outwit their adversaries. Moreover, CB personnel require considerable practice, as this account will show, not once or twice, but several times. It is worth keeping in mind that peace time planning for the ‘next’ war is fraught with uncertainty, and despite the best brains or science or intelligence, no major belligerent including Australia has got it 100% right. Terminology also changes, and as we will see, survey becomes locating, then surveillance. Each coincided with new technology that greatly enhanced the performance of the equipment in service and increased battlefield clout.
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Introduction


Si vic pacem, para bellum (If you want peace, prepare for war)3


CB is defined as the location, destruction and/or neutralisation of enemy artillery and mortars. Domination of the battlefield using artillery is a relatively recent development, although battles of cavalry against cavalry and infantry, and infantry against infantry, are commonplace in the history of warfare.


Although Napoleon made his name by his use of artillery at Toulon in 1792, from the Peninsular Wars through to Waterloo, artillery was less decisive than cavalry or infantry. Even after the introduction of mobile field ordnance to support cavalry and infantry in the land battle, accounts of artillery fighting artillery are uncommon. Indeed, setting cavalry and infantry against horse and field artillery protected by Wellington’s red-coated squares was Napoleon’s method of CB.


This account traces the evolution of CB, location techniques, equipments and procedures in campaigns in which the AMF has fought. Where appropriate, the techniques and actions of the RA and the US Army/Marine Corps artillery will be included to place the Australian experience in perspective.


In Australia, embryonic colonial artilleries raised from the mid 1800s, both field and coastal defence, were in their infancy and the Anglo-Boer War was the first opportunity since the Sudan for Australian regular officers and volunteers to see active service. While a few Australian artillery officers served as special service officers (SSO) with the RA, and doubtless had some experience of Boer CB fire, the field gunners of Australia’s only artillery contingent, A Battery, did not have such experience.


Between 1915 and 1919, CB was the domain of the RA and the Royal Engineers (RE), who until 1917 provided survey and observation, and in which served a distinguished Australian scientist responsible for the perfection of sound ranging (SR) as a CB technique. References to CB, aerial support, mapping, locating techniques, external ballistics and predicted fire are undeservedly rare in official histories. For Australian artillery, the First World War was the beginning of CB, when it was directly involved with three locating techniques based on trigonometrical survey and the sciences of sound and optics. The AIF was a major beneficiary of operational CB developments by the British (and French), but ended the war without any corpus of knowledge to nurture. CB became a huge undertaking, but few Australian officers were privy to its innermost workings.


Quite by chance, the early British SR experiments were conducted adjacent to a Canadian artillery headquarters. The Canadian gunners, having been directed by their commanding general to ‘do everything in their power to help the infantry’,4 quickly appreciated CB’s utility. They were able to develop their own CB flash spotting (FS) and SR organisation, including balloon observation, and did not need to rely on the RA, except for General Headquarters (GHQ) analyses of the artillery war. The Australian (and New Zealand) artillery missed such an opportunity, and so were beholden to the British.


Australian field brigades equipped with 18 pounders and 4.5 inch howitzers were included in heavy artillery groups (HAG) from 1917 onward for CB tasks, and heavy equipments of the RAGA Siege Batteries (8 inch and 9.2 inch ordnance) were used in CB roles, augmenting the RA, other Dominion, Belgian and French artillery assets. In May 1917 General Birdwood agreed to establish the first of two Australian and New Zealand Army Corps (ANZAC) topographical sections, and these were the forerunners of what became the survey/locating branch of the AMF. German artillery methods and results are briefly discussed because of their impact on this first large scale European artillery war. Omitting the German experience would diminish the high reputation of British CB efforts while numerically outgunned.


Each later theatre of war required different procedures and new technology for CB to become more effective. During the Second World War, Australia provided a survey regiment as corps troops for the Middle East campaigns, but it seldom functioned as intended. A CB office operated in Cyrenaica, Greece, Crete, and Syria and later during the Siege of Tobruk. In subsequent western desert battles, three Australian gun regiments were supported by British Army Corps CB Staff Officers (CBSO) and their staffs, surveyors and detachments (cartographers, printers and air photo interpreters). From 1942, while fighting against the Japanese in the South West Pacific Area (SWPA), survey batteries had to devise new techniques to provide effective mapping, but had virtually no role in locating enemy guns. The official record is deficient in reporting artillery developments and results in these campaigns.


During the Korean War (1950-53), a relatively small number of RAA officers and senior non-commissioned officers (NCO) in the 1st Commonwealth Division operated in CB roles, as most of the artillery comprised RA, Canadian (Royal Canadian Artillery, RCA, and Royal Canadian Horse Artillery, RCHA) and New Zealand (Royal New Zealand Artillery, RNZA) light, field or medium regiments. These were augmented by US Army field artillery battalions and, eventually, an observation battalion.


Australian artillery officers operating in an AOP role enhanced the effectiveness of CB measures against strong enemy artillery forces. These officers occupied key positions on the staff or in the front line, and contributed to and applied CB methods and doctrine, albeit under British command. This conflict saw the further development of field radar, and while it was then of moderate value, it seemed to point to the future.


Then followed a brief flirtation with a potential land and air battle using atomic weapons. Categorised as NBC warfare (nuclear, biological and chemical), this produced a concept of a dispersed battlefield requiring quite different force structures and capabilities.


When that idea’s time passed, the Australian Regular Army (ARA) started to work out what kind of military capability it needed to support the government’s foreign policy and overall defence posture. This forced the GS to produce doctrine based on jungle warfare and counter insurgency operations. The Australian force that emerged was not beholden to the US, Britain or Canada for its doctrine. It was now on its own.


During the counter insurgency campaigns of the Malayan Emergency (1948-60) and Indonesian Confrontation (1962-66), enemy artillery was of little account. Nonetheless, towards the end of the campaign in Borneo, the British mounted strenuous locating efforts in hostile terrain. They successfully located many Indonesian army field guns, mortars and anti-aircraft (AA) guns by innovating with their existing equipment.


Confrontation is discussed for two reasons. First, it was the first occasion sophisticated technical equipment and attendant techniques were deployed in jungle operations since Burma during the Second World War. Those Australian officers who had served in Korea and Borneo persuaded the army hierarchy to take the locating branch more seriously than it had. Second, it had lessons for the Australian artillery for procurement of locating and ordnance equipment for the RAA.


With the deployment of a sizeable, balanced, Australian field force in South Vietnam (1966-72), a locating battery detachment had to develop its own methods of dealing with enemy artillery, mostly mortars and RPG projectiles. This detachment played a key part in artillery operations using the latest locating equipment in a war without fronts, in inhospitable terrain peopled by an alienated populace. By a strange irony, human sight and sound detection played a big role in the CB effort.


The fundamental objectives of CB have not changed since the advent of mobile artillery, to apply fire to destroy or neutralise enemy artillery fire. Artillery exists to help cavalry and infantry achieve their objectives, by neutralising, destroying or interfering with the enemy’s tactical operations at both short and long ranges. To do this it had to apply better tactical (or strategic) measures, have adequate supplies, effective communications and command, and effective technology.


Analysis of military campaigns fought in the Crimea, the Russo-Japanese War of 1904-05, and the Balkan Wars between Bulgaria and Turkey confirmed the importance of neutralising enemy guns. This led to consideration of how best to apply firepower for CB purposes. While the importance of artillery against infantry and cavalry had been demonstrated for many years, its role in CB had not.


CB can be divided into two approaches, passive, as during the attack on Tobruk in January 1941, or active, as during the subsequent siege. The former was achieved by reconnaissance or concealing strength and resources. The latter reacted with varying degrees of vigour inviting retaliation. This spawned the phrase (beloved by journalists and others) ‘artillery duel’, or to the gunners, engineers and infantry the more evocative ‘drawing the crabs’.


How best to employ these two stratagems depended on whether one was in attack or defence. What is undeniable is that the sudden arrival of a heavy weight of shell judiciously spread between key targets restricted enemy options to move and/or disperse artillery, gather forces and counter attack, especially if command and control and communications had been disrupted.


One of the key problems was locating guns accurately enough to engage them. The earliest method was visual observation, sometimes enhanced optically. Its effectiveness depended on visibility, affected by haze, dust and smoke, mist and rain, hours of darkness and phase of the moon. Other factors mainly related to external ballistics (the behaviour of the shell after leaving the gun) and internal ballistics (what happens inside the gun). These variables affected accuracy, as did standards of training, officers’ competence, and other factors sometimes including luck.


A battery being fired on had two alternatives. One was to return the fire until it or the enemy were disabled by casualties, or the gun or its ammunition was rendered unserviceable or destroyed, so that firing ceased. The second was to move some or all of the battery to another (alternative) position. Either way, infantry lacked full support at a vital time. This was elementary active CB policy. In planned CB, alternative or roving/sniping positions would be sited and prepared beforehand.


It is instructive to give a general outline of two opposing armies in the field engaged in (modern) warfare, as distinct from guerrilla or insurgency warfare without ‘fronts’. When modern armies wage war, they consist of groups of fighting arms – infantry, artillery, cavalry/armour, engineers and signals (and, later, aviation). Supporting services provide intelligence, medical, administrative and logistic support. Most arms have specific branches, based on slightly different technologies but grouped to combine their expertise to solve operational problems.


Artillery was initially divided into horse, field and garrison (coastal and heavy field guns); field was sub-divided into light (field), medium, heavy and super heavy branches, based on calibre of weapon and weight of shell. The entry of aircraft into the battle space gave rise to AA artillery, locating devices and searchlights; come the tank and armoured car, the anti-tank (AT) artillery branch was established.


In 1914, armies took the field in ‘formations’ designed for a specific purpose, the basis of which was a division of infantry. Infantry grouped in brigades or regiments manned trenches, advanced against enemy infantry, and defended against attacking infantry. A division’s organisation was designed for its employment for the four phases of war, advance, attack, defence and withdrawal. Other arms and services organic to the division supported the infantry. Field artillery was the biggest component. It provided most of the offensive power of the division, and was commanded by a brigadier, the Commander, Royal Artillery (CRA), from 1912.


As wars developed in scope, divisions were grouped into corps and corps into armies, and these had their corps and army troops. Artillery was still the biggest component, with additional medium and heavy calibre guns of longer range. It also was commanded a by a brigadier (Corps CRA - CCRA), or major general RA (MGRA)5 at army level), and was usually tasked with targeting enemy guns and other important centres, such as headquarters (HQ), supplies and transport. Some medium and heavy guns, being more accurate (but less mobile) than field guns, had better capabilities for destruction/neutralisation of other guns.


The most common weapon was the field gun. Usually of three to four inch (75 mm to 100 mm) calibre during the First World War, it was mobile (drawn by a team of horses) and ranged out to about 6000 yards/metres. These were quick firing (QF) weapons, and the trajectory of the shell was relatively flat. The shell (weighing eight to ten kilograms) was designated by its filling, as shrapnel, high explosive (HE), smoke or chemical.


The gun’s primary role was to support infantry (and cavalry) onto the objective, in 1914 usually by direct fire at a target visible to the gun crew. When the gun was later directed by an observer on the ground, in a balloon, or in an aircraft, to fire at a target not visible from the gun, this was called indirect fire. Guns of larger calibre or longer range, with a bigger detachment and heavy shell, engaged trenches or other targets in depth requiring destruction, using indirect fire.


The next most common type was the howitzer (from the German haubitze, a sling). Its calibre was usually bigger than for guns (although small versions were used for infantry support firing over advancing troops’ heads), and their barrels shorter. Howitzers fired a heavier shell in a parabolic trajectory, arriving at a steep angle of descent. This made them more effective for destroying trench lines and gun pits.


The following table shows how field guns and howitzers differ in their destructive effect (accuracy plus effectiveness of the shell burst) firing HE on a trench system at different ranges. It demonstrates the zone of the gun, in which variables of internal and external ballistics result in shells from a gun not falling on exactly the same spot every time. Length and width zones were calculated for minimum, in between, and maximum ranges on flat ground. Zones were smaller on rising ground and larger on falling ground.


Number of Rounds to Hit a Standard Trench6









	Range (yards)

	3.8 inch (95mm) howitzer

	3 inch (75mm) gun




	2000


	17


	50





	3000


	20


	50





	4000


	22


	50










Medium and heavy howitzers fired shells weighing up to 300 pounds (140 kilograms) that made a huge crater. On the Western Front, with its lengthy trench lines, the balance of guns to howitzers in the British forces tilted towards howitzers, from 4.5 inch to 9.2 inch in calibre.


When armies opposed each other they were separated by a distance dependent on topography and other tactical considerations. In South Africa, where this account begins, and in the early days of the First World War, direct artillery fire was the norm. Doctrine at this time held that infantry commander and artillery commander conducted their own battle, according to how they viewed the tactical picture.


During an attack across ‘no mans land’ on the Western Front from 1915, the artillery shelled enemy batteries, trenches and communications as the infantry formed up and advanced. Medium artillery fired at hostile batteries if they interfered with the infantry’s consolidation.


If the attack was successful, field artillery moved forward to take up positions from which it could engage enemy guns interfering with consolidation, and defeat an enemy counter attack. All artillery registered targets likely to support a counter attack, and engaged targets of opportunity during any counter attack. If an attack did not go according to plan it was usually for one or all of the following reasons:


supporting artillery could not be brought forward quickly enough to help repel counter-attacks or engage hostile batteries (HBs);


enemy artillery was still effective, especially if it was sited to a flank, and untouched by preparatory fire; or
 

the assaulting infantry’s strength on arriving on the objective was insufficient to form an effective defence, enemy artillery engaged, and then the enemy counter attacked and regained their ground.


During CB in the defence, most emphasis was given to locating enemy gun positions, both main and alternative, that could bear on the forward troops or rear areas. However, in nearly every battle there was no single officer in authority at every level of command who knew exactly what the tactical situation was. Also, until the advent of wireless communication, the runner and telephone were the means of transferring information and conveying orders. Telephone was usually unreliable forward of brigade headquarters.


Before the AIF formations arrived in France there were several occasions when coordination and cooperation between British artillery and infantry was found wanting, despite resolute heroism by both. The action Le Cateau on the Somme on 26 August 1914 was a seminal moment for the British Army. No army could afford the separateness and independence between arms that existed at that time. Le Cateau forced doctrine to change so that at the planning stage, the artillery commander advised his corps, division, brigade or battalion commander on how best to use the artillery assets at his disposal. It took some time for this to become accepted.
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1


Survey Mapping and Its Technical Development On The Western Front, 1915-1918


You damned surveyors with your co-ordinates and angles and all the rest, are taking all the fun out of war; in my day we galloped into action and got the first round off in thirty seconds.1


You use maps to get lost with.2


Survey mapping was of greater importance to the results achieved on the Western Front than any other technique or innovation, although aerial photography and wireless communications would be runners up. The British Army introduced it in 1887 with the formation of RE survey sections, and by 1906 there were four sections (each of two officers and twelve other ranks -ORs) ready for field work. The War Office at that time considered that France was adequately mapped for military purposes. Once hostilities commenced the inadequacy of (some) French and Belgian maps led to initiatives that would have seemed extravagant and unnecessary before the war.


Australian colonial field artillery batteries used what maps were available to move to a location. These might be a survey map compiled by registered surveyors or a cadastral map showing land holdings. Gun range was short, and control by the battery commander was from the gun position. Range was determined by range finder. The guns were oriented to the target by eye, so maps were little used when firing.


While all arms and services were beneficiaries of good maps, the intelligence sections of two major users were major beneficiaries of survey mapping, and greatly indebted to the RE for them. Artillery (especially for CB) and infantry (and later tanks) were dependent on maps for their results. Patient ‘operations research’ by dedicated RA and RE personnel overcame many obstacles, both technical and human. This chapter traces the development and application of survey mapping techniques to gunnery problems during the First World War, with a strong bias towards CB. It covers a range of techniques from plane-table survey to photogrammetric and other methods of map production, and their printing, distribution and use.
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The chapter draws on the experience of the survey sections and companies supporting each of the five British armies, including the ANZAC Corps Topographic Sections. It also discusses survey techniques and their methodological derivatives used at observation posts (OP) and gun positions, and by the FS and SR organisations, the CB Staff Office (CBSO), and supporting Royal Flying Corps (RFC - RAF from 1 April 1918) squadrons. For completeness, it also touches briefly on French, Belgian and German survey and mapping techniques. It concludes with a summary of key factors embracing the techniques and their application.


When German forces swept through Belgium into France, there was little thought that stalemate would occur across the front line. When it did, it prompted a prescient quote, that it ‘was naively supposed by the British and French and Germans that the old 1:80,000 map of France would be sufficient for most purposes. A month of warfare was to shatter that illusion’.3 This naivety manifested itself in the lack of survey support for the guns, especially heavy artillery, and the RE survey sections immediately became vital. Fortunately they were staffed by intelligent, practical and enthusiastic officers and ORs.


Before and at the beginning of the war, the belligerents all used different map styles. The British had a strategic sheet series at 1:100,000 scale and 26 tactical sheets at 1:80,000. These covered the area north of the line Le Havre to Luxembourg, and were printed in four colours. They were issued on mobilisation to the British Expeditionary Force (BEF) on a generous scale, even down to ORs. When the BEF landed in France in 1914, it had just one officer and one clerk concerned with survey.4 It had no survey support to originate topographic survey, fix targets and pivot guns on a trigonometrical framework, or reconcile the data on projections, coordinates and levels of different national systems. RE surveyors prepared maps at different scales for different users. The problems of transliteration of place names had also to be addressed, and the British formulated rules to avoid confusion.5


Before 1914, the French had the advantage of triangulation begun in 1845 from their very accurate 1:10,000 cadastral maps. A branch of the GS was formed specifically for survey and mapping in 1887. It was the equivalent of the British Ordnance Survey, and it evolved in fits and starts until 1911, when it was organised into geodesy, topography and cartography sections. The French also used their Carte de l’Etat Major series, a smaller scale map. At this time a 1:50,000 map, a replacement for the nation-wide 1:80,000 map, was triangulated and the army also requested a 1:20,000 series, but that did not proceed.6 Much of north eastern France had been mapped at 1:10,000 with 5 metre contours in the French plans directeurs, in recognition of German intentions. Areas around forts had been mapped at scales greater than 1:10,000, and French artillery doctrine integrated survey and gunnery to a greater extent than the British.7


Primary triangulation performed between 1851 and 1873 set the standard for Belgian survey mapping. A national 1:20,000 series was completed by 1871, drawn to 1:10,000 and 1:40,000. At these latter scales maps were difficult to read because of the excessive detail. Unlike the French, Belgian survey was not of cadastral accuracy. In view of the importance of the Allied left flank, where the BEF was deployed, the chief of the British Topographic and Geodesy Section of the GS, Sir Charles Close, completed a five colour 1:100,000 map of Belgium by February 1915.8


The Germans used un-contoured 1:100,000 staff maps and 1:250,000 maps with 40 metre contours. Like the French, after 1871 they used cadastral surveys for their 1:25,000 maps. By 1906 the GS Cartographic Section had nine subsections covering photographic, printing, war maps, plane-table (1:25,000) work and 1:100,000 and 1:200,000 black and coloured maps. The British considered the German 1:25,000 to be a good, clear, map.


Areas outside Germany were covered by French 1:80,000 reprints, and old Belgian 1:60,000 and the newer 1:40,000 and 1:20,000 maps. Maps of areas near French forts were produced from plans directeurs the Germans had somehow obtained. For various reasons these led the German artillery into errors.9


The British Official History of the Russo-Japanese War noted that the Japanese used ‘squared maps’ and ‘telephones’ to direct fire. Prior to this, ‘pinpointing’ was accepted as a means of designating a target, but there was no method of pinpointing within the square. The British experimented with maps showing 2000 yard squares divided into twenty five 400 yard squares designated 1 to 25, but there was still no method of pinpointing within the square.


Later, one inch to one mile (1:63,360) maps were divided into 8000 yard squares, each divided into four 4000 yard squares numbered 1 to 4, and subdivided into 2000 yard squares identified by lower case letters ‘a’ to ‘d’. This system was adequate for air cooperation, then still evolving and driven by enthusiastic officer (private) pilots, cumbersome though it might seem today. As the role of the aeroplane and observer on the battlefield became accepted, maps covering aerial targets were also necessary to augment artillery maps used for line of sight and indirectly engaged targets. Long range interdiction by 60 pounder guns and howitzers (and later by larger calibre siege ordnance and railway guns) extended the depth of the battlefield considerably, requiring both large and small scale maps for CB purposes.10


The ideal artillery map was settled at 1:25,000 scale, largely because this scale best suited plotting, range finding and directing coastal guns, and demonstrated the problems of applying accurate artillery fire to moving targets. The use of comparatively sophisticated instruments by the garrison branch of the RA also led to consideration of other factors such as weather (meteor), gun wear and its effect on accuracy, and other internal and external ballistic factors. In France, former garrison artillerymen manned hurriedly raised and equipped siege batteries. Their officers have been rightly credited with making field gunners adopt scientific methods.11


Using a 1:25,000 artillery map highlighted many of the disadvantages of crude survey methods. The accurate fixing of battery (pivot gun), aiming point (AP) and target was essential to minimise ranging shots. The gun had to be laid accurately for line, which was much more important than range because of the gun’s fall of shot zone. Zone lengths were about four times greater than their width, so range errors were more acceptable than line errors. Various terrestrial and astronomical methods were tried to solve the problem, which also involved command and control, organisation and doctrine. While accurate survey was available, its application to gunnery relied on rapid communications by telephone, to exploit available data on hostile batteries.
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The gun position of an 18 pounder field battery of 13th Army Brigade, AFA near Vaux in March 1917. The battery commander has map spotted his position and plotted it on a gridded artillery board. He then plots the position of his observer and the target. This enables him to give a direction and range to his guns. AWM E00430


The gun, more importantly its aiming and alignment to the target, was a key element in the success of indirect fire. To achieve this, the gun position officer (GPO) still had to plot his position by map spotting so that corrections to the fall of shot could be marked on an artillery board. The development and use of artillery boards at the gun position is discussed separately.


At Neuve Chapelle in March 1915, the staff provided specialised maps showing artillery preparations graphically. Written and typed orders and instructions became voluminous and complex. Notwithstanding consultation between artillery and infantry commanders at XIII Corps, the plan issued had one map for the infantry showing divisional and brigade boundaries and their assembly areas. A separate artillery map showed lifts and barrage lines for heavy artillery and boundaries for CB work.


Barrage maps were produced by corps and divisional artillery staffs. Barrage lines were often given as lists of square coordinates rather than graphically. By 1916 the principle was firmly established that field artillery worked from 1:10,000 maps and heavy artillery groups (HAG) from 1:20,000. With the increasing use of creeping barrages for both field and heavy artillery, map printers initially used six colours showing successive lifts, as distinct from the 100 yard format used for later barrage maps.12


In 1915 the British Second Army thought it had pioneered the creation of special target maps (actually, the French were first) and the 3rd Field Survey Company began to produce them in May 1916. These maps showed HBs that were listed as AHB (active HB), including their arcs of fire and their positions by deduction from all sources, including FS and SR.


In the Fourth Army, the target map by July 1916 had a green dot for each known gun pit. Target maps could be also used for harassing fire (HF). These developments were all interconnected, and at each (army) level the compilation centre was responsible for collating all sources of data, including interpreting air photos. Summaries produced included map coordinates, source and accuracy of data, time, date, calibre, date shelled and reference numbers for the most recent air photos.13


The first Corps CBSO appointed was to X Corps, but he (Major J. Haig) pointed out that the length of the HB list created problems in plotting each position from the FS company’s map coordinates. The plots were of ‘batteries seen in action’ and ‘positions or suspected positions seen on air photos’. Individual developments within each army were communicated through regular conferences of MGRAs. In respect of both barrage and CB maps, Artillery Notes No.4 – Artillery in Offensive Operations of March 1917 stipulated principles for uniform artillery plans for armies, corps and divisions. These covered lifts, timings, boundaries, zones, and battery lanes for field and heavy artillery. Depending on its complexity, three to five hours was seen as necessary for preparation.14


In 1916, a development of CB work was known as the ‘zone call’ system for engaging targets from the air. Known as an ‘area call’ or ‘area shoot’, this was intended for opportunity targets. The battle area was divided into 4000 yard lettered zones (A to D), each being a quarter of the 8000 yard lettered areas on the map. Each zone thus had a two letter designation, the map square letter and the zone letter. Batteries were assigned to answer calls from a specific zone. The aerial observer with his overprinted map with zone and grid letters could call corps artillery fire on targets, with coordinates if necessary. Chasseaud noted that:


enemy batteries were numbered on the 1:20,000 map by their zone and battery number, eg., PA 17., so that when a ‘Now Firing’ (NF) call was received from the air, the batteries assigned to cover that particular zone could respond to neutralise the battery.


This enabled the speedier engagement of HBs, and could lead to the enemy redeploying his guns, and consequent disruption to his preparations.


The graphical solutions to gunnery problems using survey concepts all aimed to enable the end user – the battery commander and his staff – to provide accurate fire in a timely manner in accordance with some plan or order. Maps were produced that could be mounted in a command post on a flat surface or board so that target data for indirect fire, and later predicted fire, could be calculated and passed to a gun detachment commander. An artillery board was not a novel idea, although in Australian and British service many batteries had been trained solely in direct fire, for which there was no need for graphical solutions. Direct fire artillery duels were called ‘map shoots’, where the GPO read off line and range to his target from his map and adjusted his fall of shot.


British batteries on the extreme south of the front in 1915, next to the French Tenth Army, were told of the utility of French planchettes – map boards (soon renamed artillery boards). This led the RE topographical sections to prepare and supply artillery boards, so that with the surveyors’ help, batteries trained in direct fire became adept at wider skills. The combined effect of an accurate map, accurate gun position, and fixing of the front line, was recognised. Initial artillery board deliveries were to HAGs in October 1915. The rationale was:


- convenience in using the map; and


- avoidance of inaccuracies from badly mounted or unmounted maps.


The Ordnance Survey produced sheets with the grid already plotted. At this time each sector had its own grid, and batteries could plot their position as a temporary measure.


In the Picardy and Flanders landscape, as the density of artillery increased it became difficult for batteries on both sides to conceal their presence. Better maps were some help when planning gun areas, and direct fire gave way to indirect when static warfare commenced. Indirect fire required an AP and a dial sight (to set the line), and a clinometer to measure the angle of projection (relative to a level horizon) for range. Gunners learned that their rounds seldom fell on the map reference ordered, and so ranging was preferred. They were reluctant to use predicted data, which needed much development early in the war. One engineer inferred that in the early days of trench warfare many artillery officers were untrained in the use of a map, and out of habit resorted to ranging rather than using accurate map data for initial engagement.15


Surprise was a vital factor, and not only for CB plans, so commanders had the choice of bombardment delivered without registration or no bombardment. Ranging brought problems when artillery was being massed for an impending operation. It had to be coordinated by the staff, and the enemy became adept at interpreting patterns and deducing the obvious, compromising surprise. Even if the operation was successful and guns were ordered forward to support the gains, they were obliged to register a number of targets. They had not the time for accurate ranging compared to that previously available, so the quality of fire declined. The disaster of Neuve Chapelle was testimony to this.


The officer commanding (OC) of a field survey company (Major B.F.E. Keeling, RE) suggested that accurate map data would obviate lengthy registration/ranging shoots. He believed that:


if the guns were properly aimed at their targets the normal variables in shooting would distribute the shells along the line through the target and secure a fair proportion of hits even when the elevation was not exactly right.16


He first applied this methodology at Cambrai in November 1917, with outstanding results. These procedures and other incremental improvements in technique gradually reduced bombardment times for planned offensives.17


Australian gunners benefited from the advances in techniques for applying more accurate artillery fire for eighteen months before Lieutenant General Sir William Birdwood approved the formation of I ANZAC Corps Topographical Section on 5 February 1917. Formed at Henencourt, five kilometres west of Albert, its OC was Lieutenant H.S. Buchanan, a Victorian engineer and veteran of Gallipoli, and its members were hand picked for their skills.


The establishment provided three NCO topographers, six NCO draftsmen, one NCO litho-draftsman, a corporal clerk and an orderly. Transport consisted of a motorcycle with sidecar, a solo motorbike and two bicycles. The number of personnel under Buchanan’s command grew a little over time, but from the outset the section produced its own maps on a printer that Brigadier General Cyril Brudenell-White authorised, a decision that surprised the British surveyors working with them.18


In March 1917, as the Germans completed their withdrawal to the Hindenburg Line, the section fixed 21 battery positions and carried triangulation forward using plane-table survey. This was its basic function throughout 1917. It moved about the Somme, and when I ANZAC Corps HQ was at Grevillers, it prepared a number of special sheets for the HAG’s operation orders, the biggest issue being 300 sheets in April. May saw the section reviewing the mapping of a 36,000 square yards area east of Bapaume assigned to them by the British 5th Field Survey Company.


In July, while I ANZAC Corps was under the Second Army, it used a quieter period to produce maps of the Hooges-Ypres sector. At this time three of the staff were transferred to No. 4 Squadron, RFC to work with the Corps intelligence section, and extra draftsmen were temporarily employed. For the battles of Polygon Wood, the Menin Road and Zonnebeke, the section produced a prodigious 30,691 barrage and artillery maps for the corps. While in the Ypres area, it fixed 54 battery positions and issued 39 artillery boards. Another vital task was the fixing of 143 German pillboxes using plane-table survey.


One unique duty was to prepare a relief map of the area in front of the corps, modelled to a horizontal scale of 1:50 and a vertical scale of 1:13, complete with roads, railways, woods, houses and tactical battery positions and machine guns (MG). This model, construction of which was supervised by Buchanan, was of great use to the attacking troops.19 During the October battles of Poelcappelle, Broodseinde and Second Passchendaele, each operation required a minimum issue of 30 objective, 120 barrage and 500 corps front maps (1:10,000), and 5000 message maps (1:5000).


It was a very busy time for the section, and there did not seem to be any aspect of operations in which it was not directly or indirectly involved. The draftsmen mastered the arts of air photo examination, preparation of mosaics, interpretation and disseminating information. Three NCOs fixed battery positions, and during the fighting Sergeant N.H. Finlayson was recommended for a Military Medal for resecting battery positions under heavy shellfire, but it was not awarded.


In June 1917,I ANZAC Corps Topographical Section worked with B and C Observation (FS) Groups and M SR Section after the capture of Messines. From December 1917 to April 1918, the section was again on the Somme. On 1 January 1918 the name of the unit was changed to I Australian Corps Topographical Section. At the same time, II ANZAC Corps Topographical Section was raised, comprising a mix of personnel from Australia, New Zealand and Britain. They undertook similar activities as II ANZAC Corps moved from sector to sector, was active or in rest mode.


In April the Australian Corps Topographical Section moved to Bernaville, and then to Villers Bocage for the final phases of the war. In three months it resected 65 battery positions and delivered 135 artillery boards. It added to its printing capacity with the private purchase of two machines in London, with another constructed by the ANZAC Workshops. From April to June 1918 it kept to its basic tasks, although the unit historian noted an increase in the number of maps printed.20


A proposal to form a corps topographical company of 170 all ranks with sections at each division did not proceed. In May the General Staff Officer (GSO) Grade 2 (Intelligence) at Corps HQ suggested forming a topographical battalion with a strength of 93 officers and 733 ORs. This proposal was also shelved for lack of manpower.


The Canadian high command led the way in having a balanced national artillery arm, and the Canadian artillery was proactive in forming survey, SR and FS units. It is not clear why the Australian staff was reluctant to follow the Canadian lead until the formation of corps topographical companies late in the war. One possible answer is that infantry fighting was seen as our national metier, and any diversion of reinforcements to form locating assets would have reduced our ability to maintain infantry fighting strength.


For the August 1918 and later battles so important to Australian military historiography, both Corps Topographical Sections concerned themselves mainly with maps for the infantry, and for smoke screens and barrages shown on overprinted maps, an innovation enabled by I Section’s recent acquisitions of printing machines. Buchanan now had 23 ORs in his section, and its map output was augmented by the 5th Field Survey Company. Of this Chasseaud noted that:


the Section not only issued special maps to commanders and staffs, but printed large quantities of sectional maps for all important operations, so that platoon and section commanders could study their objectives and tasks in detail.


The few references to artillery/CB tasks in this account of Australian experience are a function of the limited manpower and expertise available to Lieutenant General Sir John Monash. The topographical sections did, however, add a significant first to their record. In addition to standard sheets, a squared and contoured air photo mosaic was included in the Australian Corps battle instructions for the 8 August attacks.21


The topographers soldiered on after the armistice, and Buchanan, who was awarded the Belgian Croix de Guerre in January 1919, joined Charles Bean for his Gallipoli mission in early 1919, to fix accurately the sites of engagements. For their contribution to the summer battles Sergeant P.R. Wightman was awarded the Meritorious Service Medal and Sergeant W.C. Stafford the Distinguished Conduct Medal, the latter for accurately fixing gun positions under constant shellfire during the advance.


In concluding this chapter it is appropriate to detail the contribution of the air arm to surveying accuracy, and its utilisation by the artillery. Initial photo-reconnaissance coverage by the RFC squadrons assigned to armies on the Western Front was limited to the immediate front line. However, subsequent German dispositions of medium and heavy artillery changed the GS view on the utility of aerial photos. By May 1915, the German second and third lines had been photographed.


The pilot had to operate an externally mounted camera. He changed photographic plates by hand, and sighted the camera through a ball and cross wire sight. He also had to keep a lookout for AA fire, friendly and enemy heavy artillery shells, and enemy aircraft. Engaging the latter was the observer’s role.22


Photos were initially required for tactical intelligence purposes. Their use for mapping and topographical purposes was a by-product of the aircraft’s primary mission. The desolation of the landscape by artillery fire posed problems for the RFC pilots, but on the Australian divisional fronts at Thiepval, Mouquet Farm and Courcelette in 1916; deep enemy dugouts were identifiable in air photos where there were no landmarks. The remains of villages such as Pozières were small pinkish areas of pulverised bricks and terracotta tiles.23


In reporting the accuracy or otherwise of CB fire and maps, the RFC was subject to weather conditions and the amount of smoke and dust generated by artillery fire. Sometimes pauses in fire were necessary for a pilot to complete his mission. If the enemy guns did not fire, it was difficult to ascertain from air photos whether HBs had been destroyed or neutralised. In the July 1915 battles the British did not destroy or neutralise German batteries to any great extent, a major cause being the inability of the pilot or observer to adjust fire. After the weather improved, corps artillery on the Fourth Army front made strenuous efforts to produce a revised CB map.


At Flers and Courcelette in September 1916, the RFC flew many photographic sorties for CB, mapping and intelligence purposes. It was impossible to map defences without photos. Some idea of the scale of these operations is indicated by the 19,000 photos taken during the Somme battles, from which 420,000 prints were made.24 The staffs of both the CBSO and RFC/RAF wings assigned to armies developed expertise to a high degree of efficiency, especially in air photo interpretation.


The rapid development of printing and photography under active service conditions and laboratories gave map users confidence for their many tasks. By 1911, the British, with relatively recent lessons from the Boer War to guide them, had a mobile printing sub-unit (1st Printing Company, RE). The company left for the front on 11 August 1914. By 1916 it was printing 1:2500, 1:5000, 1:10,000, 1:25,000 and 1:100,000 maps for CB, trench maps, contoured maps in colour, maps showing the dispositions of German forces, and other ‘specials’ as requested.25


By 1902 the British had developed a stereo-comparator plotter using vertical photographs that overlapped by about one half to one third on a photo run/ sequence. By 1912 they had the capacity to mass produce maps, diagrams, stereo pairs for photo interpretation and letterpress printing. By 1914 they were using a photogrammetric process called rectification of near vertical photo mosaics to produce accurate gridded maps based on known trig points. In this, they lagged behind the Germans (and Austrians), who had moved from stereo-comparator to stereo-autographs and then to photogoniometers.26


By 1918 the 1st Printing Company, RE had produced 300,000 maps and covered 13,700 square miles with two survey sections. In Britain 34 million maps were printed covering 100 miles of front. GHQ Maps eventually controlled a staff of 5,000, and Chasseaud noted that ‘Major E.M. Jack, RE, worked steadily to build up a novel organisation in the field which in terms of technical accomplishment and efficiency was second to none’.27


Major H.StJ.L. Winterbotham, RE, was an energetic and practical field survey company commander, who never let an opportunity pass to improve the integration of survey and gunnery to beat the Germans. Assisting him was a young Canadian science graduate from McGill University, Lieutenant Harold Hemming. Winterbotham and other survey company commanders were curious to know how well or badly the Germans (and also the French) were doing, so they could refine and improve their methods. The French Army had its own preferences, and:


their HQ and artillery and infantry units used a remarkable variety of old and new map sheets with manuscript additions; regular 1:10,000 for operation orders, planning artillery bombardments and barrages; plotting barbed wire, light railways, gas and ammunition dumps.28


As Allied formations moved from one sector to another, it took an order from Marshal Ferdinand Foch in 1918 for the British and French to use common mapping standards and scales.


Chasseaud records that when German batteries were overrun during offensive operations, captured documents were sent to the survey sections for examination, just as any captured British document was analysed for clues by the enemy. Winterbotham was scathing about the German use of maps, claiming they had merely trusted and enlarged the French 1:80,000 maps, and regularly shelled the wrong position. One captured German map showed less than ten percent of British battery positions, whereas by 1918 the British had located 93 percent of German batteries. The reasons for this are not clear, but as experienced German officers and staff became casualties, their replacements apparently lacked the expertise or the means of integrating survey, locating and gunnery better.29


Mapping as an aid to operational planning improved enormously during the First World War. Because the importance of survey impacts so heavily on the two other locating techniques of FS and SR, it is appropriate to identify in a general sense those events that shaped (locating) artillery history. Chasseaud’s analysis in 2002 of survey and mapping during the war, looking at British, French and German practice, identified three events that most influenced operations. They were:


- Compilation of accurate large scale artillery maps (trench maps, plans directeurs, stellungskarten), used as a base for artillery boards/fire control charts, counter-battery plotting boards (FS and SR, etc). This was greatly assisted on the Allied side by the availability of 1:2500 cadastral plans for most of France, and by air survey.


- Air survey and photogrammetry, which was most highly developed by the Germans. The British and French fell a long way behind. The Germans (and Austrians) developed sophisticated stereo-comparators and stereo-autographs before the war, and adapted these for air survey. The Germans also developed a new generation of air survey optical-mechanical plotting instruments which included photogoniometers. The French and British relied on photographic rectification of near vertical air photos, fitting these to known map points.


- Predicted artillery fire, which enabled commanders to gain the benefit of surprise, dispensing with previous registration and ranging on targets. Predicted fire was based on accurate trigonometrical control and maps, accurate battery survey (bearing pickets, astronomical determination of azimuth, etc) and target location (FS, SR and air photos), good artillery intelligence, calibration of guns, acquisition of data for ballistic variables, including wind, temperature, humidity, type of shell, weight of shell, jump and droop, etc.


All these factors are inter-related, but the last is predicated on the first, which in turn relied on the second. Above all, the making of accurate large scale maps, and their tactical revision, relied almost totally on air survey, as did the majority of intelligence acquisition. To this end the British Army had 4000 officers and 6000 men in France in 1918 attending to the land dimension.30


Aloft, geographical and tactical intelligence was gathered with every photographic mission, which the air forces of all nations were flying continually. The key operators were the slow moving reconnaissance aircraft, which took the photos and ranged the artillery. The fighters (scouts) were there to shoot down the enemy reconnaissance machines and to protect their own. Little could have been done without the ‘eyes in the air’.31
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2


The Development Of Artillery Tactics And Aerial Observation


‘When the enemy fires very heavily it is unpleasant.


When he does not fire at all, it is terrible’1


The participation of Australian colonial and Commonwealth forces in South Africa between 1899 and 1902 was the first occasion Australian soldiers (other than former Imperial soldiers who had migrated to Australia and enlisted again) were exposed to fire from technologically advanced artillery munitions and ordnance. Those who had served at Suakin in the Sudan with A Battery in 1885 had trained, but did not fire a shot in anger, nor did they come under fire.


In South Africa, A Battery, split up in peripatetic campaigning in the Orange Free State and Transvaal, was never bothered by enemy artillery. It served more as mounted infantry and escorts. Several Australian officers were attached to RA units as SSOs, and had more active service than A Battery.2


The vastness of the South African veldt and mountains contrasted sharply with the English countryside, although gunners serving in the Indian frontier provinces where tribal small wars flared from time to time would have found many similarities in the African topography. As only rudimentary mapping had been undertaken by government agencies, and it not for military use, British commanders quickly realised the necessity of survey mapping, and requested help from the War Office. They got it, due to the foresight of General Sir Charles Wilson, who in 1887 had realised the importance of maps for the ‘small wars’ the far-flung British army was required to fight. Three survey sections were raised to support the field force when the second South African War began in 1899. Two survey sections mapped 13,700 square miles, and the RE mapping department printed 300,000 maps for the campaign.


It was a feature of the war that the Boers had superior ordnance. Their artillery consisted of a uniformed regular force equipped with modern Krupp and Creusot field pieces, which outranged and outperformed, but did not outnumber, the guns of the RA. The German ‘Long Tom’ and others could fire up to a range of 9000 metres, and as the campaign evolved, British artillery and pom-poms resorted to indirect fire for the first time, as they engaged enemy guns and trenches from concealed positions.


There were several occasions in South Africa when British artillery fired hundreds of rounds at trenches thought to be occupied by Boer troopers or gun positions. When British infantry advanced they were decimated by artillery and accurate small arms fire from un-neutralised gun positions and undiscovered trenches. Artillery policy at that time was to give priority support to cavalry and infantry, and the artillery determined the target and scale of fire required from its commander’s analysis of the battle.3 Command and control of artillery was strictly an artillery preserve.


At Colenso for example, the infantry commander (Major General G. Barton) feuded with his artillery commander (Colonel C.J. Long). This inter-corps rivalry cost the British infantry dearly, a principal reason being that Long did not, and could not, neutralise Boer fire from both small arms (including MG) and artillery. Most of his fire fell harmlessly in open country. There were several reasons for this melancholy state of affairs.


The field artillery Britain despatched to South Africa was a collection of batteries rather than an integrated corps with suitable doctrinal guidelines for operations against an elusive foe. It had not been under fire from heavy ordnance since the Crimea, but the infantry and cavalry had seen active service in India, Bechuanaland and elsewhere. The doctrine that applied in 1898 was ‘to silence enemy artillery and then turn … guns on the infantry objective’. This required the commander to bring a superior force of guns to bear on his enemy’s artillery. As it eventuated this doctrine was unhelpful.


The Boers greeted the British with very effective artillery fire, added to which was their rifle and MG fire. The former came from concealed positions, and there was no way to accurately locate those. Unless helped by a balloon observer, from the RE and so untrained in artillery methods, the artillery was merely wasting ammunition. However, the sound of the guns firing doubtless cheered the infantry, and this was important for its own sake.


The artillery task was well nigh impossible, and in the absence of a plan in which enemy artillery was quantified and its location accurately known, both sides were wasting precious ammunition. Not even an artillery ‘duel’ was in prospect, for it was accepted wisdom (in the opinion of the elderly General Sir W.J. Williams) that ‘[a]rtillery are not taken into the field to fight artillery. There may be an artillery duel if a general has no plan. If a general knows where to strike he will not wait for an artillery duel’.4 This notion assumed a lack of knowledge of enemy artillery strength and dispositions relative to an attacking force. Without this vital intelligence, the British were always going to be at a disadvantage.


Several methods were tried to try to overcome this disadvantage. One was to engage targets using indirect fire. While this did not meet with universal approval, by the end of hostilities the evidence suggested that indirect fire was more effective than random shooting at a place where an observer thought the enemy guns might be. This was a step forward in the evolution of CB doctrine. The practical disadvantage was that neutralisation or destruction appeared easier, but became harder to achieve.5


The Boers, for their part, used their long range ordnance and smokeless artillery propellant to advantage. The latter rendered ineffective the direction of fire prior to the infantry advance, which exposed them to the effects of rapid and accurate rifle and machine gun fire. British analysis did not identify the real issue, accurate location. They blamed the different climate, topography and Boer unorthodoxy, coupling modern guns with rat cunning. Nonetheless, when the gunners returned after the war, the artillery staff produced the manual Field Artillery Training 1902, which became the basis for more rigorous battery training regimes. Meanwhile, the staff studied the Boer methodology and began to think in terms of bigger guns and the howitzer.6
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1st Balloon Section, Royal Engineers at Kroonstatdt during the Boer War. An observation balloon is being towed across a stream on the South African veldt. The observer was connected to a headquarters by telephone to direct artillery fire on Boer guns. Aeroplane image, reproduced by permission


One of the more innovative aspects of the British campaign was the use of the tethered balloons for artillery and general observation. In 1884 a balloon unit was sent to Bechuanaland (now Botswana) to operate against Boer raiders, the precursor of the first balloon unit formed at Lydd in 1886. The observer passed ranging corrections by megaphone to five inch howitzers firing indirectly. In 1890 the 1st Balloon Section RE was formed at Aldershot, with a general battlefield surveillance function.7 The observer could only reference targets against the topography using maps.


The 2nd Balloon Company RE was despatched to South Africa, and was soon employed. On the veldt an observation balloon was usually ‘unsurveyed’ as to accurate location, but its RE observers produced battlefield intelligence that the artillery staff shared.8 There were lessons to be learned from the deployment of aerial/balloon observation, however, in some respects they were only half-learned. Enemy guns could be seen clearly, and therefore should have been ‘easy’ to hit. Apart from doctrinal considerations, the performance or accuracy of the gun, as a deliverer of the shell, but only part of the weapons system, was not fully understood technically. Field artillery had to wait a decade or more for that understanding.


The company’s 2nd Section was later deployed to Ladysmith and assisted in the intelligence effort there until their means to produce hydrogen ran out. The balloon observers directed the two Royal Navy (RN) 4.7 inch guns and twelve 12 pounders that had arrived on the last train into the town. The naval gunners had taken up positions from which they could engage the Boer 94 pounder, which was causing the garrison considerable discomfort. It was silenced.


Later in the war, the Boers had the satisfaction of employing very effective CB fire at Vaal Krantz, where the British had assembled 66 guns to support an infantry attack during the relief of Ladysmith.9 During the Battle of Paardeberg in February 1900, Field Marshal Lord Roberts surrounded Christiaan de Wet and his RE Section used a tethered balloon to direct artillery fire from 12 pounder naval guns. However, systematic CB was the exception rather than the rule in South Africa. There was no CB plan as such, and no attempt to integrate artillery and other tactical intelligence to neutralise or destroy Boer guns that might have hindered the infantry plan. While there were some satisfying outcomes for the RA against the Boer, no Boer gun was ever destroyed by British gunfire.
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LADYSMITH under siege, 1899-1900. Ladysmith was surrounded by the Boers and the high ground they occupied was used to deploy their Krupps artillery up to 9,000 metres from the town centre to the disadvantage of the garrison until the siege was broken.


The RA historian Headlam gives 1903 as the year of the RA’s first experiment with balloon observation fire control at Rhyader range in Wales with field artillery, and 1904 with siege (medium and heavy) artillery. The technology to make and elevate balloons was also available to Britain’s potential adversaries. It required only simple instrumentation to develop a procedure to deal with the unwelcome attention of enemy balloon observation. A 60 pounder gun brought down a balloon at 6000 yards at Rhyader to demonstrate a signal disadvantage of its deployment too close to the front.


In 1904, the RA took advantage of a new invention, the searchlight, and expanded target acquisition into the night. Acquisition could be by searchlight or star (illuminating) shell. The former could be laid using instruments on a target located or engaged during daylight. Gunnery staff assessed the risk from enemy fire to the equipment and crew as slight. Trials demonstrated that beyond 2000 yards star shell was superior in revealing night movement of guns, troops and vehicles. The increasing use of instruments by field batteries brought them technically closer to their siege brethren during the South African campaign, but they regressed after the conflict ended, and took bad old habits into Flanders in 1914.10


The British and other continental armies sent many observers to the Russo-Japanese War. There was much to comment about, especially as the Japanese, hitherto an unknown quantity militarily, compared to the fumbling Russians. The gunners concluded that:


the extensive use of a covered position … confirmed the impression that the silencing of guns was no longer a practical proposition, and the … adoption of (gun) shields appeared to put the matter beyond question. … Guns might pound at each other all day without doing any real harm.11


Japanese thinking also extended to night operations. Whereas British doctrine was to remove guns from the front line after dark, the Japanese went one step further. They moved them to new positions. The Russians then had to locate them again. This minor stratagem had obvious limitations, but the Japanese also engaged at night from their new positions targets previously engaged by day, confusing their opponents. ‘Where were the Japanese?’ the Russians asked. They did this because their artillery was technically inferior to the Russian, but Russian artillery tactics, training and administration were inferior to the Japanese.


The Russo-Japanese War also provided the first test of the comparative effectiveness of gun and howitzer fire. The British, French and German observers doubtless compared notes, and their analysis led to their armies increasing the number and calibre of howitzers in their field armies.12


More interest was taken in CB after post-mortems on the Balkan Wars noted the usefulness of the high angle (upper register) fire of Turkish howitzers HE shells against infantry and guns entrenched against artillery fire. The Bulgarian Army’s French QF 75 mm gun, however, had little impact on trench works. Other analyses identified the need for heavier weapons and for organisations that became known as corps artillery. The ‘big three’ European powers all had observers in the field, and a French general concluded that ‘winning the CB battle early was essential so that artillery would subsequently be free to attack enemy infantry’. Neither the British nor the French applied this wisdom to any degree in developing artillery doctrine and structure for their forthcoming conflict with the Germans.13


The invention of the ‘heavier than air’ machine in America and its later development in Europe excited the military forces of the major powers. They conducted much experimentation with flying machines, and Britain used a fixed wing aircraft for observation purposes at exercises on Salisbury Plain in 1909. The aeroplane was seen as a novelty by the military bureaucracy, whose ‘strength’ was to find reasons why it would not work, or haggle about to which corps to which it should belong. Largely at the urging of Winston Churchill, both the naval (Royal Naval Air Service - RNAS) and military (RFC) air arms were formed in 1912. The first pilots were enthusiasts from line regiments, many of whom learned to fly at their own expense.14


At the outbreak of war in 1914, the RFC was deployed to France and the ‘eastern’ front, Gallipoli, and later Sinai and Palestine. At Gallipoli in June 1915 A Battery, RAA came under command of Artillery Group IV, and aerial observation was used against Turkish artillery. Cubis notes that ‘this was the first time in the RAA, possibly in history, that an aircraft directed the fire of a battery in a CB role’.15 Captain Keith Jopp of the 3rd FAB spent five months as an airborne artillery observer with No. 3 Squadron, RNAS at Gallipoli. It was said that he possessed ‘both gunnery skills and eyes like a hawk’. He was made responsible for locating Turkish guns and positions. This role also fell to a young graduate from the Royal Military College (RMC) Duntroon, Lieutenant S.T.W. Goodwin, who, after commanding guns and showing leadership under fire on land, was observing from an RNAS aircraft when it was forced to land in the ocean and he was taken prisoner.16


Air and ground OPs used both flash and smoke to locate the position of firing ordnance, but ground OPs using direct fire were limited by their field of view. At that time, Field Service Regulations were imprecise in describing the role artillery should play in the support of infantry and cavalry, principally because of the command arrangements then existing. ‘The greater the difficulties of the infantry, the more fully should the firepower of the artillery be developed’ was the doctrine stated.17 Little had changed since South Africa, and artillery fire applied to enemy infantry was the accepted wisdom. The application of lateral thinking to consider enemy artillery as an extension of that doctrine did not appear in print.
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Flash Spotting On The Western Front, 1916


Fields have eyes, and woods have ears.1


The German success at a strategic and tactical level in the first months of 1914, and the subsequent development of static warfare, focused the GS on ways to combat the effectiveness of enemy artillery. The 1st Ranging Survey Section, RE (one officer and four ORs) arrived in France in October 1914. Its first task was to locate HBs by an intersection procedure between two theodolite-equipped observers, using RFC aircraft flying over enemy positions not visible to ground observers. When the aircraft dropped a smoke bomb over an HB or field work, the observers took a ‘fix’. Their charter was to also to carry out survey and map revision work wherever the British Army operated. The section’s results were poor, attributable to the poor maps then in use.


With the development of a static front, the intelligence staff at GHQ, which controlled the 1st Ranging Survey Section and the recently arrived topographical survey sections, noted that they were overwhelmed by the sheer volume of operational work and the task of developing better and more accurate maps, especially using the newly developed technique of mapping from aerial photographs. In late 1915, more batteries were arriving and their survey needs added to the work. At this time FS was a joint RA responsibility with HAGs that were commanded by a lieutenant colonel who had an artillery intelligence officer on his staff, and RE field survey personnel. Coordination of data and competing demands soon caused concerns among the artillery staff, because of the RE’s lack of familiarity with gunnery and the tactical control of batteries.2


In February 1916 the three topographical survey sections were expanded to three field survey companies, one for each army, reporting to the GS intelligence organisation. They were commanded by RE Majors H. Wood, C.S. Reid and Winterbotham. The Third Army was the first to establish an artillery survey section, and Winterbotham, formerly the OC of the 1st Ranging Survey Section, then the Third Army’s field survey company commander, organised and trained it along RE lines. This unit was the ‘bellwether’ for FS developments and procedures throughout the British Army.


Later that year the Fourth and Fifth Armies also formed their own field survey companies and the 1st Ranging Survey Section switched to normal RE survey tasks. Each field survey company was organised into topographical; map drawing and printing; FS (an observation section of three groups, each divided into two or three squads); and SR (of two detachments) sections. FS, an old technique, was a semi-official and colloquial name applied to detachments then engaged in visual cross observation. The name stuck!
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