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Abstract
This thesis is concerned with the design and development of British infantry rifles. The
specific weapons considered are the Lee-Metford (LEME) first introduced in 1888; the
Short Magazine Lee-Enfield (SMLE) brought into service in 1904; the Experimental
Model No. 2 (EM2) briefly designatedthe Rifle No. 9 MkJ in 1951; and the Section Small
Arms Post 1980 (SA80) issuedto troops in 1986.

Over the past twenty years academic literature has demonstrated that technological
determinism has persistently crept into accounts of technical change. By consistently
leaving human agency out of the equation, technology has appeared to evolve
autonomously and to have determinate effects. Whilst studies of civilian technologies
have shown that this way of seeing has serious flaws, very little has been undertaken to
here
in
The
how
issues
the
a
military
context.
approach
adopted
same
arise
show
determinism
highlight
by putting
technological
to
of
aims
and
avoid
problems
explicitly
human choice back into the story of British rifle design.

This is achieved through the identification of key personalities and social groups who had
a perspective on, and an interest in, the development of the various systems. Having
identified the key actors, their views on each artefact are explored. What emerges is that
different groups seea particular technical solution differently. The arguments about what
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Glossary of Terms
Aperturesights

A rifle's rear sight consistingof a small circular aperturethrough
which aim is taken.

Beatenzone

A beatenzoneis the areaof fallen shotbetweenthe first catchand
the last grazeof a bullet's trajectory.

Breechloading

Loadingthe weaponby insertingammunitionthroughan opening

Bolt:

at the rear(or breech)endof the weapon'sbarrel.
A cylindrical sliding bar for closing the breech of a weapon.
Typically the bolt is hollow so that when the rifle is cocked a
striker (sometimesalsoknown asa firing pin) containedwithin the
mechanismis held undertensionby a mainspringaway from the
firing chamber. Upon pressingthe trigger, the tension on the
mainspringis releasedallowing the striker to move towards the
firing chamberwhereit strikesthe rearof the ammunition.

Bore:

The internaldiameterof the barrel. Seealsocalibre.

Bullpup rifle:

A weaponwhich hasbeenshortenedby the removalof the butt and
the repositioningof the trigger housemechanismforward of the
is
design
bullpup
Typically,
barrel
the
comparable
magazine.
of a
to that of a conventionallyconfiguredrifle.

Calibre:
Charger:

The nominalinternaldiameterof the boreof the barrel.
A holder for containing several cartridges. On loading, the
cartridgesare swept out of the charger into the magazine,the
chargerfalling away.

Clip:

A holder which containsa numberof cartridgesfor the magazine
of a rifle. On loading,the clip and cartridgesare insertedinto the
magazineand the clip dropsout of the bottom when the magazine
is empty.

Dial sights:

A sight attachedhalf way down the length of the wooden hand
guard. By elevatingthe rifle the shootercould look through an
aperturesight to the side of the receiverto the dial site and as a
resultzero in on targetsout to the 3000yards.
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Fouling:

The residue of any unspent propellant left in the barrel of the
weapon. The build up of fouling eventually leads to the weapon
jamming.

Iron sights:

Conventional sights not benefiting from any optical or image
enhancing equipment.

Muzzle loading:

Loading the weapon by ramming a projectile down through the end
of the barrel.

Muzzle velocity:

The velocity of the projectile at the muzzle of the gun.

Optical sight

A sight that provides optical magnification, sometimesalso known
as a telescopic sight

Rifling:

Spiral grooving inside the barrel of the weapon used to make the
projectile spin around its axis. This has the effect of making the
projectile more stable in flight.

Rifling is usually measured in

terms of one turn in a certain distance e.g. I turn in 22 inches (a I
in 22 turn).
Rounds per minute:

The number of firing cycles undertaken by an automated fire and
feed weapon.
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Chapter One - Introduction
The design of British magazine infantry rifles 1880 - 1986
This thesis is concerned with the design and development of British infantry rifles. The
specific weapons considered are the Lee-Metford (LEME) first introduced in 1888, the
Short Magazine Lee-Enfield (SMLE) brought into service in 1904; the Experimental
Model No. 2 (EM2) briefly designatedthe Rifle No. 9 Mk. 1 in 1951; and the Section Small
Arms Post 1980 (SA80) issued to troops in 1986. The Self-Loading Rifle (SLR) which
was introduced in 1957 was developed in parallel with the EM2 and selected only after
Winston Churchill insisted on an American calibre of ammunition. Because of this the
SLR is not examined directly but only in reference to the EM2 and the weapon that
firearms
it:
SA80.
This
the
choice
of
reflects the transition by the British Army
replaced
to a bolt-action, magazine-fed rifle and then to a self-loading and ultimately a fully
selective fire weapon.
This thesis aims to explain why British infantry rifles have been designed in the way that
they have: why they take the form that they do. Over the past twenty years academic
literature has demonstrated that technological determinism has persistently crept into
accountsof technical change. By consistently leaving human agency out of the equation,
technology has appearedto evolve autonomously and to have determinate effects. Whilst
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serious
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how
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context. The approach adopted here explicitly aims to highlight and avoid problems of
technological determinism by putting human choice back into the story of British rifle
design.

This is achievedthroughthe identificationof key personalitiesandsocialgroupswho had
a perspectiveon, and an interest in, the developmentof the various systems. Having
identifiedthe key actors,their views on eachartefactare explored. What emergesis that
different groupsseea particulartechnicalsolutiondifferently. The argumentsaboutwhat
for
be
included
in,
is
irrelevant
design
to,
and what
must
a
of rifle are as a resultexposed
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further examination. The eventual weapon that emerges from these debatescan be seen
as a negotiation among the various parties: an artefact around which various perspectives
coalesce. What transpires is a detailed picture of the tactical problems each weapon
attempts to resolve. This not only indicates how various groups see the battlefield
problem but also describeshow these same actors want the infantry to fight.

Why study rifles?
Scholarly interest in the design and development of British magazine rifles has been
' That is not to suggestthat these weapons have not attracted comment
lacking.
notably
but it would be fair to say that no effort has been made to understand why they have
taken the specific form that they have. Where firearms have caught the academic eye is
fits
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the
the
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1There are, however, two PhD theseson the related issue of British annoury practice. One is focused on
managementtechniques in the Government Manufactories, the other concerned with mass production,
interchangeability and design. SeeJ. H. Lewis, The Development of the Royal Small Arms Factory
(Enfield Lock) and its Influence upon Mass Production and Product Design c 1820-18801(PhD, Middlesex
University, London, 1996); J. Black, The Development of Professional Management in the Public Sector of
the United Kingdom from 1855 to 1925: the Case Study of the Ordnance Factoriesl (Phl), Open University,
2000). In addition there is one MSc thesis concerned with technical change and small arms manufacture.
See C. Duff, British Armoury Practice: Technical Change and Small Arms Manufacture, 1850 - 1939
(MSc, University of Manchester, Manchester, 1990). Neither the MSc nor the PhD thesesexplore how
specific British Army requirements were reflected in weapon design. By way of a contrast with the lack of
interest in British firearms, two American academics have written fascinating studies on the development
of the M-16. See E. Ezell, 'Cracks in the Post-War Anglo-American Alliance: The Great Rifle
Controversy, 1947-1957', Military Affairs, Vol: 38, No: 4 (1974); T. McNaugher, 'Marksmanship,
McNamara and the M16 Rifle: Innovation in Military Organizations', Public Policy, Vol: 28, No: 1 (1980);
E. Ezell, The Great Rifle Controversy: Search for the Ultimate Infantry WeaWn from World War 2 through
Vietnam and Beyond, (Harrisburg, Pa.: Harrisburg 1984); T. McNaugher, The M-1 6 Controversies Milita! ýýOrganisations and Wegpons Acguisition (New York: Praeger, 1984).
2 See for example: Edward M. Spiers, 'The Use of the Dum Durn Bullet in Colonial Warfare', Journal of
Imperial and Commonwealth History, Vol: 4, (1975); Edward M. Spiers, 'Reforming the Infantry of the
Line, 1900-1914', Journal of the Sociejy for Army Historical Research Vol: 59, (198 1); E. M. Spiers, The
,
Late Victorian Army. 1868-1902, (Manchester: Manchester University Press, 1992). David French has
also shown an interest in British small arms but specifically in relation to questions of infantry firepower,
see D. French, Raising Churchill's Army: the British Army and the War Against Germany, 1919-1945,
(Oxford: Oxford University Press,2000).

from longbow to nuclear bomb.3 In both cases,after briefly considering the role of rifles
attention wanders to ostensibly even more decisive war-winning technologies such as the
machine gun, the tank, or the aircraft.

As a consequence the rifle's importance is

seemingly limited to a brief period of battlefield dominance soon supersededby other
more important technical wonders.

With academics showing no direct interest in the design of British rifles, the field has
been left open to the enthusiast who, in their eagerness to describe the engineering
problems involved, have unwittingly introduced technological determinism into their
4
because
is
This
the picture that they encourage
this
technology.
of
unfortunate
accounts
is one where the development of small arms appears to evolve according to some
inevitable course of events. The central theme running through this reading of militarytechnical change is that each firearm is somehow an improvement on its predecessor:
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such
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which
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facing an army remain the sameover time.

Unfortunately for the enthusiasts,however, a careful considerationof the evidence
demonstratesthat this way of seeing cannot be sustained. Secondary sourcesindicate that
the War Office was looking at the possibility of a personal automatic firearm from the

' See for example: B. Brodie, From Crossbow to H-Bomb (Bloomington, IN: Indiana University Press,
1962); T. N. Dupuy, The Evolution of Weapgris and Warfare, 2nd, (New York, N. Y: Da Capo Press, 1990);
J. F. C. Fuller, Armament and Histoa, (New York: Charles Scribner's Sons, 1945); Michael Howard, War
in European History, (Oxford: Oxford University Press, 2001); W. H. McNeill, The Pursuit of Power:
Technoloav, Armed Force and Socipt since A. D. 10001(Chicago: University of Chicago Press, 1982); H.
Strachan, European Armies and the Conduct of War, (London: Allen & Unwin, 1983); M. Van Creveld,
Technology and War: From 2000 B. C. To the Present 2nd edn., (London: Brassey's, 1991).
4 This will be explored more fully in the following literature review.
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War.
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1957,
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the world
weapon
country
SO. If the
development of small arms followed a predetermined course then Britain's armed forces
would have introduced a selective fire rifle earlier than in 1986, more than forty years
after the German Wehrmacht had been issued an equivalent during the Second World
War. That it did not suggeststhat there is a problem with the enthusiasts' account of
military-technical change.

This discrepancy between technical possibility and the time it took Britain's Army to
make use of state-of-the-art firearms points to a series of questions that are the central
concern of this thesis. The first cluster of issues is related to the notion that firearms
evolve along a fixed path. Is it the casethat British rifles evolved towards some kind of
ideal form? What does such an idea suggestabout the role of human choices in weapons
design? Is this not just another form of technological determinism and if so can its
underpinning logic be defended?

The second line of enquiry stems from this and is

concerned with gauging the way organisations adapt and respond to technical
possibilities: the extent to which they shapeand are shapedby technological systems.
That the British Army has been attempting to find particular solutions to specific tactical
for
further
is
it
has
identified
them
matter
empirical
as
and
understood
a
problems
research. This thesis intends to fill this evidential gap by showing that the solutions that
have been developed have been a responseto battlefield concerns, not a result of seeking
an ideal form of military hardware. In the processthis study will also show how answers
to a wider seriesof questions can also be articulated. These questions are not only related
to how the Army seesthe battlefield but additionally involve clarifying the complexities
of technical change and how it is orchestratedwithin the military organisation. What will
5 T. Travers, The Killing Ground: The British Anny, The Western Front and the Emergenceof Modem
War 1900-1918, (Barnsley: Pen and Sword Military Classics, 2003), pp. 65-66. it should be noted that a
more detailed survey of the evidence shows that the Director General of Ordnance started a programme to
investigate automatic rifles in 1901, see memo titled 'Automatic Rifles', in 'Provision of Automatic Rifle:
List submitted to War Office and considered by Small Arms Committee, 1902-1904', WO 32/9082,
National Archive.
6 The United StatesArmy was the first to select a self-loading
rifle in 1937. This weapon was known as the
M-1 Garand.
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become clear is that, at least in relation to the British Army, the view that tactical
problems are unchanging is laced with many suppositions that require careful
consideration if the pitfall of technological determinism is to be side stepped.

Technological determinism
Before it is possible to show why it is best avoided and how the rifle enthusiasts
unwittingly

reproduce it, it is first necessary to explain what technological determinism

consists of

There are two central tenets to a theory of technological determinism.

first is that technical progress conforms to its own logic: it is neither culturally

The
nor

socially determined but follows a course along a fixed causal path towards ever more
7 Consequently artefacts evolve from lower to higher levels of
advanced configurationS.
8
describe
is
development in
trajectory The

what some might

as a technological

second

.
that becauseof the chain of causality involved, society is compelled to modify itself so as
9
incorporate
these changes. Thus, according to a technological determinist the
to
invention of a tank, for example, forces armies to adopt and then by necessity adapt to
them. Once in the military inventory, tanks continuously improve and armies have to
designs.
more
advanced
procure ever

This view of the deterministposition dependson a particular definition of technology
that, to avoid tautologicalargumentin what follows, it makessomesenseto describe.
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include
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if
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Clearly,
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creation
which
includedthen technicalchangewould be the result of humanchoice. As technological
determinismis premisedon its absence,to includehumanagencyin a characterisation
of

7 B. Bimber, 'Three Facesof Technological Determinism', in Does Technology Drive History? The
Dilemma of Technological Determinism, L. Marx and M. Roe Smith (eds.), (Cambridge Mass.: MIT Press,
1994), p. 84.
8 D. A. MacKenzie and J. Wajcman (eds.), The Social Shaping of Technology: How the Refrigerator Got
its Hum, 2nd edition, (Milton Keynes: Open University Press, 1999) p. 10
9 Bimber, 'Three Facesof Technological Determinism'p. 84.
'0 Ibid. pp. 87-88.
,

-
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technology would mean allowing social factors into such descriptions via the back door.
By carefully navigating round this possibility, the internal coherence of the determinist

positionis retained.
One of the benefits of defining technology asjust the physical object is that it helps stake
out the logical extremities of the technological determinist argument thereby making it
easier to expose the theory's inherent weaknesses. Indeed, a critical assessmentof the
underpinning logic reveals that the arguments at their most theoretical level cannot be
sustained when examined closely. To be determined means that certain laws or rules
apply to link technical causewith technical or societal effect. Thus uncovering the laws
'
for
how
future
A theory of
calculating
events will unfold.
establishes a means
technological determinism does therefore have to be capable of prediction: accounting for
technical and societal events that have yet to occur. Clearly this is a very high hurdle
across which the technological determinist has to jump and it can come as no surprise
that at this point, the theory cannot be defended.

But problems with determinism do not just occur at a theoretical level: they can be
demonstratedempirically as well. A number of studies undertaken in the field known as
the Social Shaping of Technology (SST) have demonstratedthat notions of technological
determinism do not coincide with the data relating to the way technology evolves in
12
in
Whilst
SST
has
investigated
technical
the
nature
of
change
a
mainly
practice.
has
is
demonstrated
there
that
the
piece
of
work
context,
one
significant
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applicability of this way of seeing in a military setting. Donald MacKenzie's book
Inventing Accuracy: a Historical Sociology of Nuclear Missile Guidance has shown that
far from being an inevitable consequenceof autonomous technological improvements the

Ibid. pp. 86-87.
,
For good examples of SST literature in relation to civilian technology see W. E. Bijker, T. Hughes and T.
J. Pinch (eds.), The Social Construction of Technological systems: New Directions in the Sociology and
Histo[y of Technology, (Cambridge, Mass.: MIT Press, 1989); W. E. Bijker and J. Law (eds.), Shgping
Technology/Buildina Sociejy: Studies in Sociotechnical Change, (Cambridge, Mass.: MIT Press, 1992);
W. E. Bijker, Of Bicycles, Bakelites. and Bulbs: Toward a Theory of Sociotechnical Change, (Cambridge.
Mass.; London: MIT Press, 1995); K. Grint and S. Woolgar, The Machine at Work: Technology, Work.
and Organization, (Cambridge: Polity Press, 1997); N. Oudshoorn and T. J. Pinch (eds.), How Users
Matter: the Co-construction of Users and Technologies, (Cambridge, Mass.; London: MIT Press,2003).
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13
had
be
to
very meaning of accuracy
socially constructed; the corollary being that there
was no inevitable path along which the evolution of missile guidance followed.

As

MacKenzie shows, different technical options were open to those parties interested in
accuracy and this did not necessarily mean that the latest guidance design superseded
previous versions. Indeed, as Inventing Accuracy demonstratesthe current generation of
missile does not use the latest generation of laser guidance system because it is not
14
be
to
as accurateas older configurations.
considered

Any

approach to military-technical

change that seems to imply

technological

determinism ought, therefore, be scrutinised with some care. Whilst there are all sorts of
reasons why it can be easier to think of technology in terms of cause and effect, this
shorthand way of seeing technical change cannot do justice to either the empirical
evidence or the theoretical framework which helps make sense of the data. Thus, by
stretching the technological determinist position to its limits the foundation for this thesis
becomes easier to articulate. Notions of technical change that leave out human agency
lack plausibility and ought not to form the basis for further investigations into British
magazine rifles.

Literature review
Most scholars interested in technology know to look out for and steer clear of determinist
15
in
descriptions
However, as this next section
their
of technical change.
overtones
shows the same does not apply to what David Edgerton has described as the 'nonknowledge of technology' epitomised in the literature on firearms. " This is because,
finds
the
community
academic
small arms only transitorily interesting, the
whilst
specialist weapon enthusiast tends towards overly detailed description that centres on the
technical and mechanical aspects of rifle design. No doubt of interest to the engineer,
this kind of narrative fails to relate the weapon to its wider social context whilst claiming
that rifles are the way they are purely for technical reasons. The implication is that a rifle
" D. MacKenzie, Inventing Accuracy: A Historical
Mass.; The MIT Press, 1990).
14

Ibid., p. 238.

" D. Edgerton, 'Tilting
16Ibid., p. 74.

Sociology of Nuclear Missileauidance,

(Carnbridge,

at Tigers', British Journal for the History of Science, Vol: 26, (1993), pp. 70-71.

-
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evolves autonomously without significant human intervention.

This clearly has

technologically determinist connotations.

There are only eight books that deal directly with the LEME, SMLE, EM2, and SA80:
one that covers both the LEME and the SMLE, four on the SMLE, two on the EM2 and
one on the SA80. These books have not been written by academics and this goes some
way to explain why their narratives lack a theoretical framework for understanding the
way in which technological choices are situated within a wider context. The authors are
primarily interested in the technical item itself and write chronological narratives about
the mechanical changesmade to their particular firearm. Consequently they explain how
design decisions were taken as if they were only related to complex problem solving
form
As
that
the
took
the
that it did
assume
each
a
result
authors
rifle
exercises.
human
because
imperatives.
than
rather
of
engineering
primarily
The most widely recognised author on the Lee-Enfield family of weapons is Ian
Skennerton. Skennerton, who served with the Australian Army in Vietnam, assumesthe
firearms.
has
knowledge
He
Leehas
the
pieces
on
prior
of
written
several
some
reader
Enfield, has a comprehensive website aimed at the collector of these weapons, publishes
his own material and has recently started to produce pamphlets called Small Arms
17
Series
Whilst these pamphlets are
Lee-Enfield
Identification
on the
series of rifles.
directly aimed at the collector, the main citable work that Skennerton has produced is
"
Story.
In this book an account is provided of the whole Lee-Enfield
called Lee-Enfield
family of weapons from the LEME to the Magazine Lee-Enfields and on to the SMLE,
the No. 4 and No. 5 Rifles as well as the Indian, Australian, American and Canadian

17The Small Arms Identification Series Pamphlets arc best described as manuals for those collectors who
want to know how to break down and reassembletheir weapons whilst ensuring they purchase historically
accurate spare parts. See 1. Skennerton, .303 Rifle, No. 5 Mk I- Parts Identification & Lists, No. 5 Series
Notes, Exploded Parts Drawings, Descriptions. Accessories & Fittings, (Ashmore City: I. D. Skennerton,
1993); 1. Skennerton, 303 Rifle. No. 4 Marks 1. & I*. Marks '/z, 1/3 &2- Parts Identification & Lists, No. 4
.
Series Notes. Exploded Parts Drawings, Descriptions. Accessories & Fittings, (Ashmore City, Australia:
I. D. Skennerton, 1993); 1. Skennerton,. 303 Rifle. No. ]. S.M. L. E. Marks III and III*- Parts Identification &
Lists, S.M. L. E. SeriesNotes, Exploded Parts Drawings. Descriptions, Accessories & Fittings (Ashmore
City, Australia: I. D. Skennerton, 1993).

'8 1.Skennerton,The Lee Enfield Stojy The Lee-Metford,Lee-Enfield.S.M.L. E. andNo. 4 Series,Rifles
andCarbines1880to the Present,(London:GreenhillBooks, 1993).
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variants. Skennerton includes short biographies of the engineers: William Ellis Metford,
JamesParis Lee and other members of the Royal Small Arms Factory (RSAF) who were
involved such as JosephSpeed,John Rigby and Colonel Watkin. This aside, the body of
this work makes extensive use of documents taken directly from the archive, quoting
them in full in an attempt to explore the issues considered in the various designs of rifle.
Where this approach fails is in explaining why these documents came about, who wrote
them and on what basis they are relevant to the story. As a result Lee-Enfield Story fails
to develop a more contextual understanding of the designs that would help establish how
the weaponsrelate to user requirements.

The only other work on the Lee-Enfield family of weapons is called The Lee-Enfield Rifle
by Major E.G.B. Reynolds, formerly an Inspection Officer with the Small Arms
Inspectorate Department during the Second World War. 19 Less concerned with technical
detail, this book spends a little more time drawing out the key phases in the design
iterations of the Lee-Enfield rifles. These phasesare then related to the wider historical
situation by, for example, drawing attention to the way Boer War feedback affected
design. As a result Reynolds demonstratesa greater awarenessof context. However, by
following a strict chronological order the narrative leaves open the suggestion that the
Lee-Enfield family of rifles simply evolved on the basis of an inevitable technological
trajectory. The human element is downplayed and this leads to the suspicion that the
design
history
in
teleology
that
the
of
a
reading
rifle's
closer
would not
assumes
account
merit.

The only significant book on the EM2 is that by the late Thomas Dugelby, a former
aeronautical engineer, gun collector and enthusiast.

Dugelby, recognised by gun

aficionados as an expert in his field, has produced two volumes on bulipup rifles: EM-2
Concept & Design -a Rifle Ahead of its Time and Modern Military Bul1pup Rifles, both
published by Collector Grade Publications, a significant and well recognised Canadian

" E. G. B. Reynolds,The Lee-EnfieldRifle, (London:HerbertJenkins,1960).
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20
books
Whereas the former deals solely with the EM2,
publisher of
on small arms.
Modern Military Bul1pupsdemonstrateshow the original bulipup concept was taken and
developed around the world. Accordingly Modern Military BulIpups shows how the idea
for a shorter overall length of weapon with the trigger mechanism in front of the
magazine was subsequently reproduced in rifles like the French F.A. MAS and the
Austrian AUG Sturmgewehr 77.

WhereasModern Military Bulipups shows how other nations took the bullpup design to
heart, the very title of Dugelby's first book EM2 Concept and Design -a Rifle Ahead of
its Time suggeststhat the British Army was not ready for a radical change from a weapon
bullpup
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a
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standard
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with
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conservative
and
the archive and quoted without context or narrative makes perfect sense. For it seems
that Dugelby's central contention is that the facts speak for themselves and require no
further interpretation: designing a rifle is really just a caseof getting the mechanics right.
This is a problematic and deterministic way of looking at technology but Concept and
Design invites such charges simply by failing adequately to situate technical decisions
within a wider framework related to human choice.
There have been many press and gun enthusiast articles on the SA80 but the only book
21
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that
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20T. B. Dugelby, EM-2 Concept and Design: a Rifle Ahead of its Time, (Toronto: Collector Grade
Publications, 1980); T. B. Dugelby, Modem Military Rifles: the EM2 Concent Comes of Age, (Toronto:
Collector Grade Publications, 1984).
21S. Raw, The Last Enfield: SA80 The Reluctant Rifle (Cobourg, Ont.: Collector Grade Publications,
2003). For press and enthusiasts' articles see for example: 'British Forces do Battle with Rifle
Maintenance Mythology', Jane's International Defense Review, November 2002; James Meek, 'Off
Target', The Guardian, 10 October 2002; B. Morrison, 'SA80 Heap of ####! ', Combat and Survival
September2000; General, Sir Peter de la Billier, 'Bargain Basement Army", Daily Mail, January 4 2000; T.
Butcher, 'Commanders Attack Kosovo Failings', The Daily Tele"a h, January 4 2000; M. Gilbert, 'The
SA80 Assault Rifle: A Costly Disaster', Machine Gun News, April 1997, pp. 20-27; L. Thompson, 'The
SA80 (L85A 1) Individual Weapon', SWAT, February 1996, pp. 65-68; 1. Kemp, 'MOD Handling of SA80
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The Last Enfield - SA80 the Reluctant Rifle picks up the story of British bulipup design
where Dugelby left off. In many ways this is a considerably more interesting and
comprehensive work than the other Collector Grade materials. This is partly because
Raw uses more narrative to explain his points but also, as he had some involvement in
introducing the SA80 into service, he is more familiar with the weapon. The substanceof
the book tracks the chronology of changes to the SA80 from design to production.
However, it goes further than this and attempts to explain why the weapon was
introduced into service despite its initial failings.

In identifying the source of these

failures, The Reluctant Rifle takes sides, for example defending the RSAF design team
from criticism and intimating that the problems with the SA80 were the result of bungling
at the UK Ministry of Defence. Raw does not, however, make the argument stick. There
first
for
is that the Reluctant Rifle does not identify with
The
this.
two
reasons
are
involved
basis
for
introducing
the
therefore
the
the
actors
and
clarity
various
sufficient
SA80 into service cannot be accurately analysed. The second is that the book is also a
manual for enthusiasts collecting the various types of magazine, bayonet fitting and
cleaning kit. Given the number of pages dedicated to these matters the reader is left
thinking that weapon development is really a matter of solving a series of engineering
problems accommodated within a programme of rifle design. As a consequence,the
Reluctant Rifle suggeststhat the SA80 had a trajectory towards adoption that was in some
way

autonomous, inevitable

and, even accounting for

supposed bureaucratic

incompetence,unavoidable.

Buy Berated%Jane's Defence Weekly, 31 July 1993, p. 26; J. Deans, 'Gulf Gun Broadside', The Dailv
Mail, 25 June 1993; 'Fusiliers Delighted with SA80'. Soldier, 23 March 1992; J. Stevenson,'Service Rifle
Scandal', Handgunne 1993, pp. 22-29; C. Kirby, 'Cassandra and the Rifle', Handgunne Feb/Mar 1993,
,
,
pp. 34-53; C. Macrae, 'Falklands Rejects Britain's "Junk Gun", The Observer 20 August 1992; C. Macrae,
'Revealed: MOD told in 1985 New Rifle was a Dud', The Observe 23 August 1992; A. J. McIlroy, 'Gulf
Troops "Feared Rifle would not Fire"', The Daily Telegraph, 22 August 1992; C. Macrae, 'Secret Report
Damns Army's Assault Rifle', The Observer, 16 August 1992; 'More Changes to the SA80% Jane's
Defence Weekly, 9 June 1990; G. Willis, 'The Long and the Short of it - the SA80 Weapon Family',
International Defense Review, January 1989, pp. 65-68; 'Firing the SA80; The British Army's New
Combat Rifle', Soldier of Fortune, September 1987, pp. 46-51; J.R. Tate, 'Bullet Dumps its Lethal Energy
most Efficiently', Soldi ,6 October 1986; R.C. Waddington, 'Stop Knocking the SA80%Soldier, 6
October 1986; 'SA80 Rifle Design "Faulty"", Soldier, 8 September 1986; E.R. Hooton, 'The Enfield
Weapon System: New Small Arms for the British Army', Military Technology, March 1986, pp. 120-128;
N. Steadman,'The Enfield Weapon System', Armed Forces, Vol. 5 (1986), No. 2, pp. 71-75; G. Manners,
'Left Handed Recruits may be Turned Away', Jane's Defence Weekly, 19 October 1985.
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What a review of the literature reveals is that the enthusiasts' excessive zeal for the
hardware ensures that human agency in rifle design is obscured. Instead there is the
suggestion that these artefacts evolve according to a set of principles located within the
weapon itself. Thus, a rifle develops along its trajectory as engineering problems are
its
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weapon
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ideal form. That this is a highly deterministic way of seeing firearm design is clear. The
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The Social Construction of Technology
This thesis seeks to avoid technological determinism by demonstrating how decisions
human
firearms
design
the
the
are
result
of
choice and not engineering
of
about
imperatives. This is achieved by locating the development of small arms within the
interest
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by
have
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an
actors and social groups who
structures of meaning created
these weapons. There are a number of ways in which this might be achieved that look at
here
but
from
the
the matter
approach adopted
an economic or managementpoint of view
is to apply techniques associatedwith a particular type of SST literature known as the
Social Construction of Technology (SCOT) to the study of British infantry rifles.

SCOT represents a fundamental shift in academic thinking with regards to technology
found
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twenty
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study
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studies
some other modes
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or
studies.
advantagesare several-fold.
first place the method that underpins SCOT connects the technical artefact to its social
context. Central to this is the notion that different groups have different perceptions of a
particular technology: what problems need to be solved and how this might be achieved.
In the case of the rifle various parties will potentially want the weapon do a number of

22SCOT is one school of thought that falls within an approach to technology known as the Social Shaping
of Technology. For an overview of the literature see MacKenzie and Wajcman (eds.). The Social Shaping
of Technology: How the Refrigerator Got its Hum; R. Williams and D. Edge, 'The social shaping of
technology', ResearchPolicy, Vol: 25, No: 6 (1996). The f ield's core journals include Social Studies of
Science, Technology and Culture, and Science, Technology and Human Values. SST articles can also be
found in Sociological Review, Research Policy, Social Problems, Technovation. Technology Analysis and
Strategic Management, and Isis.
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things for them. These need not be limited to matters associated with infantry combat.
Other institutional or political issuesmay be of importance. And this is where SCOT can
be particularly valuable. By focusing on what a rifle means for the actors the method
highlights ways in which a number of apparently diverse issues relate to each other.
Consequently it becomes possible to show how wider organisational concerns knit
together with questions related to battle. As a result the magazine rifle is put in a
completely new light. In the first place the weapon becomes a mechanism for exploring
the beliefs, values and assumptions held by a number of different actors who have an
interest in military-technical change. At the same time the relationship between the way
battlefield problems are perceived and how the Army choosesto fight becomesclearer.
The starting place for a SCOT approach to technology is derived from the Empirical
Programme of Relativism

(EPOR) originally

explored

as part of the Sociology

of

23
EPOR's central assertion is that it is important when
Scientific Knowledge (SSK).

investigating the causesof a belief, that one should be impartial to the subsequenttruth or
falsity of that belief 24 On this basis the commentator must take a robust approach to
.
historical data making sure to follow the path dependenceof ideas within communities.
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EPOR underpinned the empirical research produced by SSK. This demonstrated that
form
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only
considered
accepted
part
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of knowledge
scientific
when a consensusdeveloped among scientists who agreedthis to be the case. Buttressing
the process was the existence of a scientific community whose members understood the
23

W. E. Bijker, 'Social Construction of Facts and Artefacts', in The Social Construction of Technological
Systems Wiebe E. Bijker, Thomas Hughes and T. Pinch (eds. ), (Cambridge, Mass.: MIT Press, 1989),
28.
Ibid., p. 18.
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need for experiments that generated reproducible results central to the scientific method
The
the
to
the
evidence
of
particular
claims.
of
peer
review
assess
verisimilitude
and
use
it
if
had
by
SSK
theory
to
traverse
three
that
was to
steps
a scientific
produced
suggested
become knowledge. In the first stage scientific findings were open to more than one
interpretation, i. e., that they were interpretively flexible.
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mechanismswere related to a wider socio-cultural context.
For Wiebe Bijker, the chief proponent of SCOT, the SSK findings looked as if they had
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Bijker showed that the way technical items are developed is essentially contingent on any
development
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Claims
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from poor to more advanced types did not stand UP.26 Indeed, Bijker established that at
the end of the I 91hcentury there were in fact many forms of bicycle that might have
become successful. Some endured whilst others died out. That the Victorian Safety
Bicycle became the accepted standard was not an inevitable result of product
improvements: the Penny Farthing did not lead directly to the Safety Bicycle. On the
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evidence
contrary,
27
design were really multi-directional.
What Bijker's research showed was that the symmetry of explanation principle found in
SSK had direct relevance in a technology context. Different problems were defined by
different social groups who advocated different designs. In the case of the Safety
Bicycle, there were three relevant social groups. Women and older men were two
demographics that wanted a bike with a lowered centre of gravity. Older men wanted it
because it would be easier to use.

Women wanted it because it would be more
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for
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25Ibid., pp. 26-28.
26Ibid., pp. 31-37.
27Bijker, Of Bigycles, Bakelites. and Bulbs: Toward a Theory of Sociotechnical Change p. 53.
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group, identified by Bijker to be 'macho men' wanted speed; a solution that previously
had been provided by bikes like the Penny Farthing. In the Safety Bicycle, however, all
three groups found a solution to their respective problems. Women and older men got
safety and moral decency. Macho men came to realise that chain driven, rear-wheel drive
bicycles with inflatable tyres could go faster than their previous favourite, the high
28
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When it came to identifying closure mechanisms Bijker could demonstrate that the
programme outlined in SSK also had some relevance to technology. That all three social
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arguesthat this representeda rhetorical closure mechanism. This was
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Safety Bicycle no longer applied becausethere was a significant advantageto be gained
by moving to the new design. For Bijker this demonstratedhow some of the protagonists
3()
by
Both
technology
their
and
closure
redefining
problem
rhetorical
closure
redefined
.
the problem made it possible for a particular technology, in this case bicycles, to stabilise
and connect to a wider socio-cultural context.
The SCOT approach as formulated above has many attractive features, one of the main
being the simple process it follows to determine how a technology stabilises in practice.
The first step is to identify those groups who have a view on the technology concerned.
The secondstep is to identify what they think about the technology: what they want it for,
what they need it to do. The third step is to find out whether they believe there are
problems with it.

If they do not have a problem then the technology progresses to

closure. On the basis that there is a problem, the fourth step is to show how arguments
28Ibid., pp. 73-77.
29Bijker, 'Social Construction of Facts and Artefacts', p. 44.
'0 Ibid., p. 44.
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were deployed by the various relevant social groups to see whether a resolution could be
achieved.

Providing that either a technical solution has been reached or problems have

been re-defined, the last step is to show how the design stabilises.

The key is to

recognise that one technical artefact can mean different things to different groups.
31
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A number of criticisms have, however, been levelled at SCOT the most corrosive of
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Langdon Winner. Winner writes,
that
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I believe it is necessaryfor social theorists to go beyond what positivists used to
call value neutrality and what social constructivists resurrect as interpretive
flexibility.

One must move on to offer coherent arguments about which ends,

principles, and conditions deserve not only our attention but also our
32
commitment.

Winner argues that SCOT fails to take a political and ethical stance on the choices
involved in technology design and use. Its inherent constructivism may indeed provide
the tools by which it is possible to understandthe various narratives of the relevant social
is
bad.
in
it
does
And
but
tell
this respect
us
not
what
right
or
wrong,
or
good
group
current technology studies are empty becausethey do not tell us how we ought to act.
The extent to which a constructivist can contribute to policy debate is, therefore,
is,
fundamental
to a greater or lesser
that
their
given
mode
of
analysis
questionable
how
is
by
technical artefacts rather than
with
power
and
shaped
shapes
extent, concerned
taking a moral stance.

However, in regards to a study of infantry rifles such a situation has its advantages.
Normatively speaking, weapons technologies are ethically controversial and in this
context could close down an SST analysis of rifle design. By taking a constructivist line
issues
the
moral
associatedwith the choices made about rifles are sidelined
of reasoning
31Bijker, Of Bicycles. Bakelites. and Bulbs: Toward a Theory of Sociotechnical Change, p. 73.
32L. Winner, 'Upon Opening the Biack-Box and Finding It Empty Social Constructivism and the
Philosophy of Technology', Science Technology & Human Values Vol: 18, No: 3 (1993), p. 374.
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so that the interests and concerns of the relevant social groups can be examined. That is
not to say that a moral debate about the appropriatenessof the technology should not
occur, but rather that this debate ought not to be used to pre-judge a socio-technical
history of the rifle.

A less philosophical criticism of SCOT is concerned with the failure to take into account
how difficult

it is to identify appropriate closure mechanisms when relevant social groups

do not have a shared outlook on the world.

In SSK a wider scientific peer group works to

agree on closure, for example, by publishing articles in respected scientific journals.

The

scientific community has a shared language, methodological outlook and way of looking
at the world.

But in SCOT as Russell observes, a common bond or set of agreed cultural

dispositions is not necessarily in place between relevant social groups. "

Identifying

appropriate mechanisms that make it possible to achieve closure is therefore potentially
more challenging.

A third criticism stems from SCOT's suggestion that the innovation process itself is un34 The
argument is that SCOT does not necessarily reflect the reality of
problematic.
technology

design and importantly

ignores the issues of power relations between

individuals and relevant social groups.
could be significant

conflict

SCOT fails to take into account the fact there

between various social groups, which in turn obstructs

35 If this
building.
was the case it would not be possible to achieve the
consensus
conception of closure outlined by Bijker.

No agreement between the parties could be

reached and depending on how power was distributed, one group might be forced to
accept a solution it did not believe to be appropriate.

In a military setting there is clearly an opportunity to show that the above critiques apply
wholeheartedly.

Power relations are such that at first glance it would appear that the

33S. Russell, 'The Social Construction of Artefacts
-a Responseto Pinch and Bijker', Social Studies of
Science, Vol: 16, No: 2 (1986), p. 337.
34Vergragt, P., 'The Social Shaping of Industrial Innovations' Social Studies Science, Vol. 18 (1988),
of
pp.483-513.
35M. Hard, *Beyond Harmony and Consensus:A Social Conflict Approach to Technology', Science
Technology and Human Valuesl Vol. 18 (1993), No. 4, pp. 408-432.
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infantryman's lot is to accept what others give him. It is appealing to think that in a
military command structure senior officers give instructions and make decisions that
more junior ranks have to accept and implement. However, in the context of developing
British military technology little or no evidence is available to demonstrate that this is
empirically the case. It is therefore an unproven assumption that the user does not have a
voice in the technology selection process.

There is then an evidential gap that this thesis seeks to close. The method chosen to
investigate this originates with SCOT: the intention being to establish whether such an
approach to technology selection has any application to rifle development in the British
Army. Bearing this in mind it is necessary to follow the programme's broad outlines,
identify the key actors, their interests and their views on each weapon. This will make it
possible to examine within their appropriate social contexts the meanings associatedwith
each. Having done this, the various closure mechanisms referred to in the SCOT
be
can
more thoroughly examined and, if appropriate, adopted or adaptedto
methodology
the British military setting.

SCOT is a post-positivist approach to technology innovation, concerned with showing
that the decisions to design, build and adopt technical items are primarily those of
situated relevant social groups. As SCOT is the underlying basis for exploring rifle
technology, a qualitative, case study method in relation to the empirical data has to be
adopted. This thesis, like the SCOT programme itself, will emphasise context with a
view to exploring the various social choices made in connection with these particular
rifles. By its very nature, this involves interpreting the web of relationships that exist in
relation to the design process in order to develop an understanding as to how the LEME,
SMLE, EM2 and SA80 came into existence. Nevertheless, whilst SCOT shapes the
initial methodological approach it is not applied rigidly. Rather this literature can best be
seen as a way of providing the sensitising concepts that help to frame research into rifle
design.
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Sources
The number and quality of secondary source materials available on British magazine
rifles has already been shown to be limited. This thesis does therefore need to make a
greater use of primary sources for the SCOT approach to be undertaken effectively. The
majority of primary sources come in the form of archival documents such as committee
minutes, reports and 'in/out' correspondence. These records have mainly been drawn
from three locations: the archive of the former MoD Pattern Room, now known as the
National Firearms Centre in Leeds; the Shephard Archive at the Laurier Centre for
Military Strategic and Disarmament Studies (LCMSDS) at the Wilfred Laurier University
in Canada; and the National Archive at Kew in London.

Each of these repositories provides slightly different types of material. The documents
found in Leeds, for example, are mainly technical in nature and relate to the various
development
being
by
the RSAF or the small
programmes
undertaken
either
weapon
arms design establishment. This compares with the Shephard Archive which contains a
large quantity of data on operational research in small arms and tactics. The National
Archive at Kew is home to higher-level materials that connect the various small arms
departments and establishments to the wider bureaucratic organisations that have had
some involvement in weapon design. Between the three repositories it is possible to trace
the correspondence, committee minutes and reports produced between the various
relevant social groups involved in ordnance design, development and production.
Additionally a number of other resourceshave been examined so as to flesh out the EM2
case study. The most useful were the Zuckerman Collection at the University of East
Anglia, the Library and Archives Canada in Ottawa and the Cherwell Papers,at Nuffield
College Oxford.

In contrast to the LEME, SMLE and EM2 case studies, researchingthe SA80 has proven

to be particularly challenging. With a versionof the rifle still in servicepermissionto
examinethe official archive was not granted. However, materialsproducedabout the
Enfield Weapon System, the prototype SA80, developed before the 1979 North Atlantic
Treaty Organisation (NATO) ammunition standardisation trials have been consulted.
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This was possible becausethis weapon fired ammunition that never entered into service.
Documents produced after the NATO trials have not been declassified. Of the materials
that are available for viewing, some insights can be gained into how the rifle was
designed, developed and procured.

Unfortunately, however, they do not provide

anywhere near as much detail as might be required for meaningful interpretation. It has
therefore been necessary to undertake a number of interviews with various people
involved in the project.

Identifying these people has been aided by involving the

custodian of the Small Arms School Weapons Collection and the General Secretary of
the Officers Association who helpfully provided accessto a number of key individuals.

Chapter structure
In the next six chapters all four rifles are examined chronologically and in turn. Because
the LEME, SMLE and SA80 were successftilly adopted the process by which the design
of these weapons stabilised was comparatively straightforward. Thus chapterstwo, three
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EM2, however, was adopted and then abandonedand as a result the story associatedwith
its development is considerably more convoluted. There will therefore be three chapters
(chapters four, five and six) on this casestudy.

In chapter two, the key social groups relevant to the LEME story are identified.

In
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General, General Wolseley, the Admiralty and Lieutenant-Colonel Slade, Commanding
Officer of the 2ndBattalion the Rifle Brigade are explored. Traditionalists such as the
Commander-in-Chief, the Duke of Cambridge, wanted to continue to fire shots in volleys
by rank. The Royal Navy, by contrast, was interested in a weapon that would enable its
Marines to repel boarders and engage an enemy located in the fighting tops of ships.
Imperialists like the Adjutant-General, General Wolseley, recognised the need to adopt
but
logistical
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implications
tactics
the
that
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wary
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magazine rifle. Finally, in Slade's view the light infantry wanted a rifle that would allow
them to match the fire capabilities of the heavy infantry.

Having examined the

perspectivesof each of these actors on battle it then becomes possible to understandwhy
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they emphasisedcertain technical solutions over others. Consequently, the final part of
this chapter examines the way in which these differing views manifested themseives in
the design of the LEME.

Similarly, in chapter three the relevant social groups and their interests in the
development of the SMLE are explored. Particular attention is paid to Field Marshal
Roberts and Colonel Ian Hamilton, two former Indian Army officers crucial to the
development of the SMLE. In relation to battle shooting, the perspective of both men
had been conditioned by their experience of fighting on the North West Frontier. These
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the
the
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whilst
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Upon their return to Britain they were then in a position to implement their vision.
However, the Boer War also brought to prominence a second group, identified here as the
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Association and prominent politicians also had something to say about small arms.
Lacking expert knowledge, the problem facing this final group was that none could
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Compared to the previous two chapters, the EM2 case study is slightly different. The
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decided to adopt the EM2 and then subsequently abandon it. Chapter four is therefore
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solution.

In particular the views of the Director of Infantry, the Armament Design

Establishment and the Director of Artillery/Director

of Artillery

(Small Arms) are

examined. What emerges is how each of the three groups, described here as the EM2
advocates,had a view of the battlefield which stimulated the development of a uniquely
British weapon to replace the Sten machine carbine and the No. I and No. 4 Rifles.

Chapter five is a pivotal chapter in that it explores both how the EM2 advocates made
their case for change at the War Office and why the technical solution they suggested
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took the form that it did. The chapter is divided into two parts. The first discussesthe
ammunition solution, paying particular reference to how it had to satisfy both the
requirements of the infantry, as defined by the EM2 advocates,and the General Staff s
ambition to achieve standardisation with the United States. Part two explores the rifle
solution with a view to demonstrating how a number of sceptics at the War Office had to
be persuadedto accept an automatic rifle. What becomes clear is that the view of the
battlefield that the EM2 advocates had developed was not universally accepted by the
General Staff. As a result a number of concessions needed to be agreed before the
weapon becameacceptable.

Chapter six brings the EM2 story to its conclusion. With the War Office in agreement
about the nature of rifle they wanted to replace the SMLE, the EM2 advocatestook their
case to the US Army

in an attempt to bring about ammunition and weapon

EM2
Americans
UK
As
to
the
terms.
the
obstacle
represented
a
major
standardisationon
advocates,the first part of this chapter is concerned with exploring US attitudes towards
small arms, specifically by focusing on their views on marksmanship, .30'06 ammunition
had
becomes
is
US
Garand.
What
Army
MI
the
that
the
a significantly
evident
and
different perspective on infantry combat, one which revealed itself not only in the design
fundamental
but
level
also
at
a
more
arms
related to the science of wound
of small
ballistics. By itself, however, the outlook of the Americans would not necessarily have
led the War Office to abandon its ambitions to procure the EM2. Rather, it was the reCanadian
in
Churchill
October
1951
the
the
and
efforts
of
and
concerted
election of
French governments that brought about a situation in which the EM2 advocates had to
accept that their solution was not acceptable to the wider community of interests. The
does
by
therefore constitute the mainstay of the second
this
group
of
actors
role played
half of this chapter.

Finally, as the British Army ultimately selected Fabrique

Nationale's conventionally configured Fusil Automatique Liger (FAL) in 1957, the role
played by this Belgian company is discussed last.

Chapter seven is concerned with the Section Small Arms Post 1980. The structure of this
chapter is necessarily different from the proceeding three case studies. This is mainly
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due to the difficulty caused by the lack of primary source materials. Unable to name
categorically all the protagonists involved, this chapter is structured to show how a debate
at the Ministry of Defence most probably unfolded. In the run up to the selection of the
SA80 there were three potential design solutions, each reflecting a different interpretation
of the battlefield. British involvement in Borneo during the 1960s not only shapedthe
decision to issue the M16 to units serving in the jungles of the Far East but also
conditioned attitudes towards ammunition design going into the 1970s. Northern Ireland
subsequently played a significant part in shaping the Army's thinking on discriminate
shooting, accuracy, training and tactics and left engineers in the small arms community
working on a new design of ammunition and rifle appropriate for low intensity
operations. Finally, the British government's commitment to NATO and the need to
maintain a credible conventional responseto the Soviet military threat led to a realisation
that the Army needed to work within a procurement and doctrinal framework that took
into account the importance of its allies. Each of these situations could have produced a
different solution. That they did not suggeststhat the Section Small Arms Post 1980 was
agreeableto a number of different constituencies who could find what they needed in the
new system.

Chapter eight constitutes the conclusion. This not only draws together the main themes
from the previous seven chapters but demonstrates how this approach to technical
artefacts might be taken in different directions and expanded into other areasof study.
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Chapter Two - The Lee-Metford

(LEME)

Magazine Rifle

In 1888 Edward Stanhope, the Secretary of State for War, agreed to replace the
single-shot Martini-Henry and accept the magazine-fed Lee-Metford into service
'
British
With the Germans adopting the Mauser in 1881 and the
Army.
with the
French selecting the Lebel in 1888 the decision, at least according to some
commentators, appeared to fit a pattern of technical choices being made across
Europe.2 Magazine rifles made it possible for the soldier to reload quickly and
thereby increase the quantity of fire generated. The battlefield was potentially a
more dangerousplace as a result. Armies that could not keep up with the technical
3
defeat
humiliation.
and
state of the art could expect to suffer

A closer look at the evidence shows that the British Army's decision to adopt the
LEME was, however, neither easy nor inevitable. The magazine rifle provoked
it
War
Office
the
extremely
making
among
various
groups
within
serious argument
difficult to forge a consensus on what ought to replace the Martini-Henry.

This

failure to reach a quick agreement was not, as some have suggested,driven by a
by
desire
facing
firepower
to
the
produced
new
avoid
or
wilful
realities
sentimental
4
technologies. Rather there were sound reasons for a cautious approach. Could the
file
be
trusted to make effective use of their rifles?
and
rank

If survival on an

increasingly dangerous battlefield meant a greater dispersal of troops, how would
officers exercise command and control over their men? If ammunition could be
fired more quickly how would the supply chain cope with greater demand?

As this chapterwill show,to arguethat technicalchangesin the British Army were
being determined by firepower imperatives derived from technology improvements
is to misrepresent the views of those concerned with the selection of the LEME.
1See List of Changes, LC. 5877, MOD Pattern Room Archive.
2 Strachan, European Armies and the Conduct of War, pp. H 3-114.
3 Ibid., p. 115.
4 J. Ellis, The Social History of the Machine Gun, (London: Pimlico, 1976), p. 171 and p. 175; a
similar line of argument is advanced by Anthony Smith, seeA. Smith, Machine Gun: The Story o
the Men and the WeaRgnthat Changed the Face of War, (London: Piatkus, 2002), pp. 173-182.
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Neither the conservativesat the War Office nor those experiencedin colonial
warfare were interestedin generatingmore fire if that sacrificed commandand
control. The traditionalistssuchasthe Duke of Cambridge,for example,considered
that troops armed with a magazinerifle could potentially underminethe careful
5
balanceof relationshipsthat existedbetweena companyofficer and his men. At
the sametime, the imperialistslike GeneralWolseley,were hardly eagerto adopta
magazinerifle either; for eventhoughthey believedthat the mencould be trainedto
by
the
command
problems
caused
a chaoticbattlefield,weaponreliability
with
cope
and logisticalconsiderationswere evenmore importantto them than increasedrates
different
it
both
fire.
For
therefore,
that
a
of
reasons,
groupswere
number
seemed
of
reluctantto replacethe existingsingle-shotrifle.
That said, significant pressureto abandon the Martini-Henry and adopt a magazine
Naval
determined
Director
Certainly,
the
the
of
without
effort
of
still
existed.
arm
Ordnance (DNO) throughout the 1880s, it is unlikely that the Army would have
ignore
Royal
it
did
for
War
Office
the
the
could
not
rifle
when
a
magazine
adopted
Navy's constitutional power to purchase small arms appropriate for its own needs.
As a result the Navy's insistence on replacing the Martini-Henry kept the issue of
the magazine rifle alive despite the best efforts of some members of the Army to
bury the idea.

However, it was the appointment of Lieutenant-Colonel Slade to the Small Arms
Committee reviewing magazine rifles that gave the Rifle Brigade a platform to push
for an even more radical vision of the battlefield. 6 If Slade's views were embraced
then the skirmishing, independent-firing light infantry might generate as much fire
as the regiments of the line who shot in closed rank and by volley. If on top of this a
potential enemy adopted a magazine arm as well, the traditionalists would then face
the possibility of having to re-train the heavy infantry regiments in open order tactics

5The traditionalist and imperialist categorisation is derived from an article by Howard Bailes. See,
H. Bailes, 'Patterns of Thought in the Late Victorian Army', Journal of Strategic Studies, Vol: 4, No:
1 (1982).
6 Lieutenant-Colonel Slade was Commanding Officer, 2ndBattalion of the Rifle Brigade.
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so that they could survive a more dangerous battlefield. So long as the government
remained committed to defending the Empire in situations where the enemy did not
have accessto rifle technology this would not be a problem. All the same, if Britain
should be committed to fight on the continent or against a colonial foe armed with
similar weapons then the existing state of officer-man relations might have to
change. As far as the traditionalists were concerned the Rifle Brigade's commitment
to a magazinearm was the thin end of the wedge; a wedge that presenteda challenge
to the way that the rest of Army was commanded.

It would be fair to say, therefore, that the military possibilities createdby a magazine
rifle posed a number of difficult and intractable problems that had more to do with
officer-man relations, command and control, logistics and reliability than with
increasing the infantryman's rate of fire. If the traditionalists were to accept the new
rifle technology then some way of limiting what they believed were its pernicious
had
be
found.
be
However,
if
to
to
tendencies
the
were
advocates
organisational
successful then they had to go beyond their own particular needs and views of the
battlefield and address the concerns of those who thought this new weapon was
disruptive.
By exploring the views of the various
too
organisationally
potentially
how
this
chapter
shows
consensuswas created through the application
protagonists,
of a number of technical contrivances designed to constrain the LEME's rate of fire.

Before proceeding to identify the various relevant actors and their views on small
arms, it will be helpful to provide a word of explanation with regards to the various
7

rifles discussedover the next two chapters. In particular it is necessaryto describe
the two breech-loading actions that are regularly referenced in what follows. The
Martini-Henry was a single-shot weapon. This meant that a single round had to be
loaded into the chamber by hand and removed once it was spent. On the MartiniHenry the cocking of the striker and the extraction of a spent cartridge was achieved
by pushing a lever underneath the butt of the rifle.

The breechblock would then

swing downwards thereby opening the breech and actuating an extractor claw which
' SeeappendixI for imagesof the respectiveweapons.
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partially ejected the rimmed cartridge from the chamber. The soldier then had to use
his fingers to remove physically the spent cartridge case. When a new round was
placed in the chamber and the lever depressedto close the breech, the striker would
be in the appropriate cocked position and the weapon would be ready for firing.

In contrastthe LEME was a bolt-actionmagazine-fedrifle that obviatedthe needfor
the soldierto load single roundsinto the breechof the weapon. Insteadthe soldier
could draw roundsup from a reserveof ammunitionlocateddirectly underneaththe
8
receiverof the rifle. As a resultthe soldierwould only needto reloadthe magazine
breech-action
located
it.
had
The
LEME
there
a
within
were no more rounds
when
involving a bolt sliding within the receiverso that its headsealedthe firing chamber.
By using an attachedlever to turn the bolt 60 degreesand pulling it backwards,an
At
the sametime the
and
eject
a
spent
cartridge.
remove
claw
would
extractor
striker,which was locatedwithin the bolt itself, would be resetand cocked. As the
bolt was pushedforwardsa new round would be drawn from the magazine,inserted
into the firing chamberand the striker retainedin the cockedsetting. The bolt was
locked in its firing position by rear-mountedlugs which would ensurethe breech
fired.
a
round
was
when
sealed
remained
The Traditionalists
What differentiated the traditionalists of the 1880s from all the other relevant social
LEME
the
the
of
was their attitude towards close
with
selection
connected
groups
order formation, command and control and volley fire. At the more conservative
Cambridge,
Duke
the
traditionalist
the
of
were
officers,
such
as
who
group
end of

' in the history of the LEME and the SMLE it should be noted that there was also a version of the
LEME that fired smokelessammunition. This new weapon was known as the Lee-Enfield and was
first introduced into service in October 1895 (See List of Changes LC. 8118, MOD Pattern Room
Archive). Whilst the breech mechanism for both weapons remained the same, the difference between
the LEME and the Lee-Enfield can be put down to the fact that smokeless propellants wore out
LEME barrels too quickly. This forced the War Office to use Enfield rifling rather than that created
by William Metford. The LEME did, however, remain in service whilst sufficient stocks of LeeEnfield were built up for distribution to troops. In a sensethen the SMLE replaced both the LEME
and the Lee-Enfield at the same time. There are several socio-technical reasonsfor the change from
LEME to Lee-Enfield but this is discussedas part of the subsequentchapter. Until that point the
convention adopted here is to write about the SMLE as though it replaced the LEME.
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9
be
by
dislike
Caldwell
Reforms.
These reforms were
their
the
could
caricatured
of
designed to replace the old regiments of the line with county regiments made up of
short service recruits.

With one battalion from these new organisations posted

overseasin defence of the Empire and the other remaining in Britain, the system was
designed to create an Army reserve to be called out in emergency. Because it did
away with long service and started the process of professionalising the officer corps
it was not welcomed by those conservatives wedded to more time-honoured
methods.

At the other end of the traditionalist spectrum of views were the

Europeanswho believed that the Army ought to measure itself against and prepare
10
fight
its
French
German
to
potential
or
enemies. Typified by men such as Captain
C.B. Mayne, this progressive group was less distrustful of short service and the
Army reserve but more concerned by the problems caused by linking battalions for
Despite their differences, however, both factions viewed the
I
in
by
implications
battlefield
new technology
similar ways., Their attitudes
posed

colonial service.

different
from
how
to
to
technical
perspective
slightly
were
respond
a
regard
with
but their tactical schemeswere broadly aligned. In this respect what distinguished
the progressive from the conservative was the fact that the Duke of Cambridge, as
the Commander-in-Chief, was in a better position to effect organisational change. In
what follows the nuances of the traditionalist's point of view on small arms and
minor tactics are examined in more detail.

After having commandedthe Guards' Division during the Crimean War where he
displayed, '-personal couragebut only mediocre military talent', the Duke of
Cambridgebecamethe Commander-in-Chiefin 1856.12As the Queen'scousinthe
Duke often communicatedwith the Royal Householdon military matters. However,
following the War Office Act of 1870 the Commander-in-Chiefhad to accept
himself
Parliament
to
with trying to prevent further
and
console
subservience
he
institution
clearly cherished. Whilst
might
an
undermine
reforms which
9 Bailes, 'Pattems of Thought in the Late Victorian Army'. p. 34.
10Ibid., p. 34.
" Ellis, The Social Histojj of the Machine Gun, p. 5 1; C.B. Mayne, 'Infantry Fire Tactics Suitable to
the Canadian Militia', Canadian Militga Institute (1890), p. 15.
12B. Bond, 'The Retirement of the Duke of Cambridge', JRUSI Vol: 106, (1961), p. 544.
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Cambridge was most definitely conservative when it came to civil-military relations
and questions concerning the Army's organisation his views according to the
Adjutant-General, Lord Wolseley were at least driven by higher ideals. Indeed,
whereasthe Queen recognised in 1890 that he could be 'retrograde and reactionary'
Wolseley described him as, 'Educated to believe in the Army as he found it, because
it had been made by the great Duke of Wellington, he honestly and firmly believed
13

that what had been createdby such a master of war must be the best for all time'
.

Heartfelt commitment to the Army aside, Cambridge's view of the battlefield was
conditioned by the fact that he had been deskbound since the Crimean War. Without
experience of the types of colonial campaigns being fought in the second half of the
nineteenth century, his tactical views were concerned with rigidly implementing the
textbook approach to fire discipline and fire control. 14 This did not mean that he was
against the use of firepower but that, as official

drill stated, 'It cannot be left to

individual initiation without the danger of its degeneration into a useless expenditure
"
There were a number of good reasons for this approach. At a
of ammunition'.
practical level, discharging several rounds of black powder ammunition

in a short

16
direct
fire.
it
hard
for
period of time would obscure the enemy making
an officer to
This would make it difficult

to determine what target was the most important which

in turn might prevent a unit from carrying out the instructions of higher authority.
Accordingly,

if order was to be maintained and generals given the opportunity

achieve their objectives, fire had to be controlled.

For the traditionalists

to

the best

better
be
kept
in
hand
if
that
troops
they
together
or
could
way
still
was
were close
in shoulder-to-shoulder formation. 17 This would keep officers and men in close
proximity allowing fire orders to be transmitted easily down the chain of command.
At the same time, by firing in and taking pauses between volleys the smoke could

13Ibid., p. 544.

14'Trial of Magazine
Riflesin Britainfrom1879',p. 32,MODPatternRoomArchive.
15FieldExercise
andRevolutions
of Infanla (London:HMSO,1884),p. 307.
16j. W. Malet,Handbook
to FieldTrainingin theInfaqa - in accordance
withtherevisedsy-I-labus
in thenewInfann Drill, (Chatham:
Gale& Polden,1891),p. 63.
contained
17Mayne,'InfantryFireTacticsSuitableto theCanadian
Militia!,p. 13.
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clear from the front making it easier to correct for elevation and direction whilst
"
the
regulating
expenditure of ammunition.
By contrast, individual fire was to be avoided at all costs.19 There were several
reasonsfor this, all mainly derived from the doubt officers felt about the educational
20
achievementsof their men. Viewing them as 'helpless and careless... [and] to be
treated like a child' it was not clear whether the men would be capable of picking
out the most valuable military targets, deciding on the range to engagethe enemy or
ensuring that their activities complied with orders unless given explicit instruction .21
Soldiers who used their weapon independently increasedthe chancesof a ragged and
continuous fire which made it hard for instructions to be heard. The upshot of this
was that officers did not believe that, in the heat of battle, the rank and file could
control their emotions sufficiently to avoid wasting all their ammunition. Individual
fire was consequently viewed as useful only if it could be, '-stopped and taken up
22
Commander'.
instantaneously
the
the
at
will of
again
The School of Musketry reinforced these messagesin its curriculum. 23 To pass the
School's Extra Certificate, a course which was available only to officers, it was
24
The central
have
from
C.
B.
Mayne's
Fire
Tactic.
read various chapters
essentialto
theme of this book, and indeed his writings in general, was the maintenance of fire
discipline and control by officers over their men, preferably by the use of close order
formation, volley-fire and the avoidance of unnecessary mixing of subordinate
18Field Exercise and Revolutions of InfantEy, pp. 308-309.
19Mayne, 'Infantry Fire Tactics Suitable to the Canadian Militia', pp. 5-6.
20D. French, Military Identities: the Regimental System, the British Army, and the British Pqqple
c. 1870-2000, (Oxford: Oxford University Press,2005), p. 108; M. A. Ramsay, Command and
Cohesion: the Citizen Soldier and Minor Tactics in the British Army, 1870-1918. (Westport, Conn.:
Praeger, 1999), pp. 61-62; in a slightly different context Gary Sheffield makes the same point, see G.
D. Sheffield, Leadership in the Trenches: Officer-Man Relations, Morale, and Discipline in the
British Army in the era of the First World War, (Houndmills, Basingstoke, Hampshire: New York
Macmillan ; St. Martin's Press, 1999), pp. 68-69.
2' French, Milita[y Identities: the Regimental System. the British Armv,
and the British People,
c. 1870-2000, p. 108.
22Field Exercise and Revolutions of Infantry pp. 307-308.
2' For an examination of the curriculum at the School Musketry
of
see W. S Miller, The School of
Musketoý at Hythe, (London: William Clowes and Sons, 1892).
24C. B. Mayne, Infantry Fire Tacticsl 2nd edn, (Chatham: Gale & Polden, 1888).
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25
itS.
In this respect the Martini-Henry only served to underline physically the
un
importance of these ideas to all members of the infantry company. For as a singleshot rifle, the Martini-Henry required the soldier to load, fire, extract and reload
ammunition as he was engaging with the enemy. All these activities were extremely
obvious to those in charge of infantrymen especially if troops were in close order or
'locked up' formation.26 The rank and file could therefore be directed to fire in
volleys at the most important targets as defined by a commanding officer.
Conversely, if a soldier was provided with a magazine rifle the need to reload from a
27
pouch was suppressed. This could potentially undermine the fine balance of
harder
it
between
to maintain
that
the
making
existed
officers
and
ranks
relationships
2'
described
has
'restrictive
as
control' . This was becauseit
what one commentator
been
fired
had
for
how
difficult
NCOs
to
rounds
and
monitor
many
officers
was
from the magazine whilst making it easier for soldiers to fire from this reserve
29
fear
disciplinary
action. The result could be an unnecessarywastage of
of
without
ammunition that undermined the ability of the officer to achieve his military
objectives.
Such an attitude towards fire control helps to explain why the Duke of Cambridge
Director
October
1880,
from
Martini
In
the
the
to
of
action.
move
so
reluctant
was
Artillery and Stores asked the Surveyor-General of Ordnance whether it was
"
investigate
improved
the
existing weapon.
adopting an
version of
necessary to
With the permission of the Secretary of State and the support of the Commander-inChief a new Special Small Arms Committee was formed and presided over by

25Ibid., p. 506; Mayne, 'Infantry Fire Tactics Suitable to the Canadian Militia', pp. 13-14; see also
C. B. Mayne, The Late Battles in the Soudan and Modem Tactics: A Reply, (London: Gale & Polden,
1884), pp. 16-17.
26Mayne, Infant[y Fire Tacticsl p. 501.
27Ibid., p. 501.
28M. Samuels, Command or Control?: Command, Training and Tactics in the British and German
Armies, 1888-1918 (London: Frank Cass, 1995), p. 49.
ýire
29Mayne, Infarija
Tactics pp. 497498.
30'Prdcis of the Question of the Introduction of the Enfield-Martini Rifle, 1880-1886', p. 3, MOD
Pattern Room Archive.
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Lieutenant-General Campbell, the Director of Artillery

31
Stores.
This new body
and

was neither sanguine about the magazine nor in favour of a bolt-action weapon. No
doubt this was because of a desire to preserve existing command arrangements but it
was also noted by the traditionalists

that experience in war had proved that the
Martini action to be both safe and reliable. 32 As far as the Duke of Cambridge was
concerned there was insufficient evidence to show that the failing block action found

in the Martini-Henry was redundant 33
.
Consequently, between 1880 and 1885, despite the protestations from other parties
investigations
into magazine arms, the War Office spent the vast
wanted
more
who
majority of its time and energy investigating an improved Martini action rifle. The
weapon the Royal Small Arms Factory eventually came up with, known as the
Enfield-Martini, utilised the same falling-block breech mechanism as the existing
Martinibut
had
402
inches
the
to
a
smaller
calibre
of
compared
rifle
service
.
Henry's 450". This was readily backed by the traditionalists who were looking to
.
maintain the existing organisational arrangementswithin the Army.

However, as the arguments against the Martini action grew more engaging, the
position adopted by the Duke of Cambridge on fire control became more robust. By
November 1886 the Duke directed in a memorandum that, 'Independent firing in the
future
discontinued
in
formation
be
that
volley-firing
should
altogether,
and
attack
34
debate
be
during
The
the
about
growing
employed
all
stages
of
attack'.
should
it
believing
left
Commander-in-Chief
the
necessary to
magazine weapons clearly
freeze problems associated with musketry fire at the point where an officer was
infantry
directing
for
the
an
of
orchestrating,
and
commanding
purposes
necessary
unit's shooting. In Cambridge's view the officer was absolutely necessary to the
purposeful and successful performance of both the infantryman's activities and for
31

Ibid., p. 3.
32
Ibid., p. 4.
33The Duke's preferencewasto havean improvedweaponin the handsof the line infantry until
anothercountrydevelopeda magazinearm at which point the British Army would thenmakethe
change.SeeMinute datedI 9thNovember1884,found in Ibid., p. 5.
34'Trial of MagazineRifles in Britain from 1879', p. 32, MOD PatternRoomArchive.
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fruitfully and absolutely carrying out the instructions of the commanding general.
Any weapon that might give the soldier more opportunity to use his initiative in the
wasteful expenditure of ammunition had to be resisted. As far as Cambridge and the
traditionalists were concerned magazine weapons might indeed have a role on the
future battlefield but their pernicious tendencies neededto be limited.

The Royal Navy
Unlike the traditionalists, the Admiralty was considerably more enthusiastic about
"
This was because the Royal Navy had a perceived need for
magazine rifles.
weapons with higher rates of fire but were not bound by the same limiting factors
facing the Army.

Thus in October 1879 when the Lee Magazine Company

presented a repeating rifle - which with some important modifications eventually
becamethe LEME - to a naval committee on machine guns, the DNO embraced the
36
Martini-Henry.
The traditionalists might have preferred
opportunity to replace the
to ignore the idea but given the constitutional place of the Navy, the DNO's interests
could not be overlooked. The fact of the matter was that if the Admiralty proceeded
to purchasea rifle independently of the Army then embarrassingquestions might be
asked about why the two services used different weapons. This in turn might lead to
further questions about the relative costs of the two systems which would invite
additional public scrutiny. At the same time, if the Admiralty wanted to secure
accessto cheaply manufactured, mass produced and high quality firearms then they
had to work with the Army.

This was because, since the reforms following the

Crimean War, the Secretary of State for War was responsible for administering the
Royal Small Arms Factory (RSAF), 37 an establishment which had recently been

35See for example, ADM U 6-349, National Archive (NA).
36Second ProgressReport on Machine Guns, 1880, p. 7,533 (200) AAA, MOD Pattern Room
Archive.

37All of the factorieswereadministeredby the War Office's SupplyDepartmentafterthe
governmentabolishedthe positionof Master-Generalof Ordnancefollowing the CrimeanWar. For
moredetailswith regardsto the politics of this decisionseeJ. Sweetman,War andAdministration:
The Significanceof the CrimeanWar for the British Army, (Edinburgh:ScottishAcademicPress,
1984).
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38
from
United
States.
There were
the
refurnished with state-of-the-art machinery
therefore compelling reasons as to why the two services had to cooperate over the
development of small arms. This next section explores these reasons and explains
why cooperation was so difficult to deliver.

In the absence of an inter-departmental organisation or staff responsible for coordinating appropriate activities, the Army and Navy possessedvery few ways for
developing agreement39 This was compounded by the fact that the official channel
.
for correspondencebetween the two services was limited to the civilian posts of
40
Under-Secretary Statefor War
Secretary
the
to the Admiralty. With both

of
and
sides having little opportunity to develop a deeper understandingabout their
differing needs,the relationshipinvariably descendedinto a fight over the finite

This was a situationthat was not helpedby the
quantityof financeand resources
.41
way in which weaponswere procured. The problemwas that the Navy resentedthe
way that the Army administeredthe GovernmentManufactorieswhilst the Army
was not happy with the fact that the cost for storing naval ordnancewas being
42
its
This led to a multitudeof problemswherethe Admiralty
Estimates.
chargedto

" Following Colt's demonstration of interchangeable parts at the Great Exhibition of 1851, a Royal
Commission was sent to the United Statesto investigate US manufacturing techniques. This
Committee recommended that the RSAF be re-equipped with machine tools from the United States.
SeeMcNeill, The Pursuit of Power: Technology, Armed Force and Socie!y SinceA. D. 1000, pp. 233235.
39Spiers, The Late Victorian Army, 1868-1902 p. 67.
'0 W. S. Hamer, The British Army, Civil- ilit; ý Relations, 1885-1905, (Oxford: Clarendon, 1970),
p. 74.
41Both the Army and the Navy claimed primary responsibility for the defence of the home nation.
As far as the senior service was concerned the fleet provided the principal means for protecting the
British Isles. However, the proposed creation of a Channel tunnel in 1882 looked like it might upset
their ability to retain this role. In the ensuing public furore about the state of invasion readiness,the
War Office claimed that a coup de main through such a link would render naval defence redundant.
This prompted the Government to reject the tunnel proposals but in the rumpus generatedby the
possibility of an attack by the French, the Admiralty took the opportunity to argue for more resources
to ensure it could adequately defend the nation. Gladstone's Government was subsequently forced
into spending an additional f 5.5 million on ships, naval ordnance and coaling stations and the
precedenceof the Navy was assured. See Spiers, The Late Victorian Army. 1868-1902, pp. 224-226.
42See R. F. Mackay, Fisher of Kilverstone, (Oxford: Clarendon Press, 1973). 187.
p.
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would want to procure new equipment quickly whilst the War Office was content to
delay. 43

As the officer responsible for administering naval weapon purchases at the
Admiralty, the DNO had to venture into this, less than auspicious, political
environment for a number of purposes. Apart from the desire to make use of the
facilities at the RSAF, the underlying rationale was that the Navy's small arms
by
decided.
be
Army
the
accepting
could
not
satisfied
simply
whatever
requirements
Whereas the traditionalists wanted to maintain fire control and fire discipline, the
Royal Navy, without the problem of transporting ammunition, was more interested
in maximising the quantities of fire that could be generated. Throughout the age of
sail one of the roles of embarked Royal Marines and sailors had been to repel
boarders and engage sharp-shootersin the fighting tops of enemy ships. Engaging
from
individual
infantry
a
rolling
ship
required
skill at arms and
shipboard
enemy
this meant that marksmanship, training and individual initiative took the place of
formations.
fire,
drill
At the sametime quick reloading
close
order
and
rigid
volley
might make all the difference in close quarter fighting.

Consequently, whilst a

defend
its
Navy's
the
to
ships, what the
maintain
ability
would
single-shot rifle
Admiralty was really interested in was a weapon that might generatehigher volumes
of fire.
The Royal Navy's requirements did not end simply with the provision of a firearm
appropriate for the Royal Marines. The reason for this was that during the 1880sthe
fleet
by
faced
by
The
the
the
threat
stimulated
evolved.
change
was
a
nature of
group of French naval theorists, known as the jeune icole, who were keen to

43For example, the Navy wanted to move to new breech-ioading artillery so that they could take
advantage of new advancesin ammunition propellants. The Army, having been early adopters of an
unsuccessful breech-loading mechanism, had moved back to muzzle-loading and were perfectly
happy with their choice. As a result they saw no need to make quick changes to their own design of
ordnance. For the background story on muzzle versus breech-loading artillery see Hamer, The
Relations, 1885-19051p. 44. For the story on why the Navy wanted to
British Army, Civil-MilitM
move to breech-loading artillery see McNeill, The Pursuit of Power: Technology. Armed Force and
Society since A. D. 1000 p. 265.
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resuscitate national pride following defeat by the Prussians in 1871.44 A central
plank in their approachto maritime strategy was the motor torpedo boat: a new class
45
fast
intended
ipS.
These
to
moving
cost
effectively
engage
capital
sh
of vessel
craft were designedto dart in behind the slow traversing, muzzle-loading guns of the
British fleet, thereby invalidating any advantages the Royal Navy might have
possessed.

However, whilst the torpedo boat possessed a reasonable rate of speed, without
46
fire.
be
by
picked off
small arms
adequate armoured protection the crew could
Machine guns provided the most effective

way of delivering

high rates of fire

against traversing targets and when placed on ships would not suffer the logistical
47
faced
by
The
Army.
trouble with these weapons was that they were
the
penalties
notoriously unreliable.

As the soldiers on campaign in the jungles and deserts of

Africa repeatedly found out, getting the weapon to the battlefield was only half the
48
it
how
Nevertheless,
the
Of
to keep

problem.

working.

equal concern was

whilst

Army had difficulties, the Navy arguably had a better track record in this area. This
be
kept
its
it
board
fact
they
that
the
could
where
on
ship
weapons
reflected
included
by
from
the ship's
that
the
and
maintained
crew
elements
a
protected

44McNeill, The Pursuit of Power: Technology, Armed Force and Society SinceA. D. 1000, p. 263.
45Ibid., p. 263.
46D. K. Brown. Warrior to Dreadnought: Warship Development, 1860-1905, (London: Caxton,
2003), p. 117.
47Contrary to the argument made by Ellis the Army viewed these weapons very favourably. See
Ellis, The Social History of the Machine Gun, p. 5 1. Bearing in mind the quantity of ammunition that
;
these guns could use and their cumbersome eighty nature the Army believed the weapon was more
appropriate in defence. For evidence of this see the following: the views of the Duke of Cambridge
can be found in Machine Guns (Land Service) - Prdcis, 1867-1886, p. 6,533 (200) AAA, MOD
Pattern Room Archive; General Wolseley's views regarding the Gardner machine gun were
influenced by the weapon's failures in North Africa, consequently he argued for more Nordenfielts.
His views can also be found in Machine Guns (Land Service) - Prdcis, 1867-1886, p. 7, MOD Pattern
Room Archive; see also Col. C. Brackenbury, 'The Latest Development of the Tactics of the Three
Arms', JRUSI1 Vol: 27, (1884), p. 482; General Roberts who was out in India was an advocate of the
Gardner machine gun. His views can be found in B. Robson (ed.), Roberts in India - The Miji1ga
Papersof Field Marshall Lord Roberts, 1873-1893 (Stroud: Alan Sutton Publishing, 1993),
,
'Remarks on Machine Guns', Madras 251hJanuary 1885, note 2 10.
48Col H. Halford Bart, 'Lecture upon the New Service Magazine Rifle', Aldershot Military Socim,
(1888), pp. 3-4; and Ellis, The Social Historv of the Machine Gun, p. 82.
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49

engineer.

Given the presence of these technicians, machine guns were

consequently a lot more reliable when part of an onshore Naval Brigade. That did
not mean that their weapons did not jam but it would be fair to say that the Navy had
fighting
alongside the Army.
notable
successes
when
some

The most famous of

these resulted in the award of a Victoria Cross to Captain Wilson at the Battle of ElTeb in 1884 during the First Sudan War.50

Bearing in mind the effort required to keep the machine gun operational, both
services understood the need to either make it more reliable or find a more robust
into
further
investigations
it
Navy
And
the
while
was
conducting
was
alternative.51
which machine gun that ought to be adopted for defending the fleet that the question
52
first
Magazine
the
surfaced.
rifles representedan opportunity to
magazine
rifle
of
have a more dependableweapon that could supplement the machine gun in times of
for
Whilst
the
suppressing
gun
clearly
provided
main
a
machine
method
emergency.
torpedo boats there was no reason to assume that the magazine rifle might not
perform the role in a complementary and more effective manner than the single-shot
Martini-Henry. Consequently, despite the fact that the naval committee chaired by
Captain P.H. Colomb RN was only meant to investigate machine guns, the members

49Thisis certainly the view of Professor Andrew Lambert as stated in personal correspondence,
Department of War Studies, King's College London, 9thOctober 2006.
'0 For more information about the involvement of Naval machine guns in land service see: 'Remarks
on the Working of Machine Guns on shore by Naval Brigades, 533 (200) GARD, MOD Pattern
Room Archive; a citation for Captain Wilson can be found at:
http://w"-v%,.
victoriacross.org. uk/bbNkilsoa.hti-n4tol2(website visited on 3rdNovember 2006).
5' See for example: 'Reports Experiments between Nordenfelt and Hotchkiss Machine Guns. 1880',
533 (200) AAA; 'Report Experiments with Machine Guns at Shoeburyness, 1881', 533 (200) AAA;
'Gardner Machine Guns, 1876-1886', 533 (200) GARD; 'Machine Guns (Land Service) - Prdcis,
1867-1886', 533 (200) AAA; 'Remarks on the Working of Machine Guns on shore by Naval
Brigades', 533 (200) GARD; 'Nordenfelt I inch Machine Guns and Ammunition', 533 (200) NORD. All of these documents can be found in the MOD Pattern Room Archive.
52The Navy had adopted 56in Gatling Guns in 1870. These were supplemented with Gardners
.
which were introduced into service in 1884 following trials in 1880 and then Nordenfelts. These
weapons were chambered in .45in although they could not use the same rolled brass cartridge as the
Martini-Henry. When the Army adopted the Maxim and the LEME the Navy followed all using
standard interchangeable .303" ammunition. This was the first time that ammunition was truly
interchangeable between machine guns and rifles. See Brown, Warrior to Dreadnought: Warshi
Development, 1860-1905, p. 73 and 'Report Experiments with Machine Guns at Shoeburyness', p. 2.
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53
brief
investigations
into
As a
and started
agreed to extend their
magazine rifles.
result they examined a further seven weapons including

the M1874 Kropatchek

54
by
French
Navy.
In October 1880, a new
the
magazine rifle recently adopted
Chairman, Vice-Admiral

Henry Boys, indicated that further experiments were, 'very

desirable, and might lead to some advantageous results for both the Naval and
55
Military Services'

.

The Admiralty took this messageto heart and for the next two and a half years,
whilst the traditionalists were prevaricating, continuously enquired how work on
led
In
February
1883,
the
their
eventually
arms
was
going.
persistence
magazine
War Office to create a Small Arms Committee on magazine rifles (referred to as the
magazine rifle committee in what follows) subordinate to the main committee
investigating the Enfield-Martini. 56 The move was, however, redundant for by then
the Duke of Cambridge had committed the Army to an improved version of the
issue
keep
had
do
Nevertheless
Navy
the
the
to
to
what
managed
was
existing rifle.
but
in
have
immediate
in
Office
War
This
policy
resulted
an
might
not
change
alive.
difficult
in
in
North
Africa
Martini
that
the
showed
was not reliable
when events
environmental conditions, the Navy had an opening to push for their preferred
Sir
Garnet
for
however,
Adjutant-General,
To
the
the
change,
make
case
option.
Wolseley, would have to be persuaded.

53When Captain Colomb was appointed to command HMS Thunderer in 1880, Vice-Admiral Henry
Boys was appointed to replace him. See 'Machine Guns (Land Service) - Pr6cis, 1867-1886', p.5.
54See 'Second Progress Report on Machine Guns, 1880', p.7,533 (200) AAA, MOD Pattern Room
Archive. The Committee also investigated two quick loading devices for the Martini-Henry. These
items were intended to speed up the re-load time for the single-shot Martini. They still required the
soldier to extract the round and therefore took longer to reload than any of the magazine arms.
Eventually the idea of a quick loader was dropped in August 1885. See 'Special Committee on Small
Arms - Report on Trials of Various Systems of Magazine arms, Quick Loaders etc.', 330 (200) AAA,
MOD Pattern Room Archive.
55'Second Progress Report on Machine Guns, 1880', p. 10.
56'Prdcis of the Question of the Introduction of the Enfield-Martini Rifle, 1880-1886', p. 5.
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The British Imperialists
Like the traditionalists the imperialists were concerned both with maintaining order
in
differed
battlefield
Where
their
the
was
and preserving ammunition.
views
on
their attitude towards close order formations and rigid fire-control. The imperialists
had seen what was possible whilst on campaign and in their opinion the official
approach to tactics did not reflect the reality of combat. Confusion was a typical
feature of an engagement as command and control broke down. Indeed, as units
fire,
difficult
the
terrain
the
their
to
under
or
crossing
objective,
way
made
direct
his
found
it
hard
keep
his
inevitably
to
men
under
officer
commanding
fire
formation
independent
As
was almost
and
a result open order
control.
be
imperialists
how
for
The
the
maintained
might
was
control
question
unavoidable.
and military objectives achieved under such difficult circumstances.
All the same, this was but one component of the infantry battle.

Of equal

importance was that equipment should work in extreme conditions and at the end of
long logistical chains. In this respect the imperialists not only believed that the
traditionalists favoured inappropriate drill but that their devotion to the MartiniHenry was also misplaced.

But as will be shown, whilst the Martini-Henry's

disastrous performance in the desert during the First Sudan War of 1884-85 showed
did
imperial
doubt
the
the
not
to
school
there
that
weapon's reliability,
was reason
necessarily advocate a magazine arm like the Royal Navy.

Rather they took a

became
If
to
technological
rifle
robust
change.
a sufficiently
pragmatic approach
in
left
them
to
then
their
tactical
a way that the
solutions
open
new
views
available
traditionalists were not.
The central figure in the imperialist group was the Adjutant-General, Sir Garnet
Wolseley (from 1885, Lord Wolseley), who, with a wealth of military victories to
his name, was known

as 'our

only

general' .

57

The defeat

of the French

in the

57H. Kochanski, Sir Garnet Wolseley: Victorian Hero, (London: Hambledon Press, 1999), p. xiii;
Wolseley was Adjutant-General from V April 1882 to I" October 1890. He then became
Commander of the Army in Ireland before replacing the Duke of Cambridge and being made
Commander-in-Chief in 1895. He was in command during the Red River Expedition of 1870, the
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Franco-PrussianWar of 1870-71 led Wolseley and his entourage, like many others,
18

to expressan interest in the Prussian mode of military organisation. However, his
experience of colonial warfare led him to take an increasingly critical view of the
European approach. Rather than accept continental thinking wholesale, Wolseley
believed
imperialists
happy
they
to
those
that
most
the
select
methods
were
and
59
British
context. The main reason
appropriate to their needs and adapt them to the
for this was that as far as they were concerned, the Army's primary purpose was
home defenceand imperial policing. 60
Understandably then, the imperialist school was a great believer in the Cardwell
force
Army
because
This
to
the
a
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create
short service enabled
was
reforms.
it
battalions
invasion
linked
for
made
as
an
whilst
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ready
defence.
imperial
What
between
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the system could
to
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easier rotate units
finance
it
to
the
governments
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not cope with, given
in
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by
As
the
the
a result,
needs generated active campaigning.
properly, were
Secretary of State was forced to call out the First Class Army Reserve to enable
61
in
Egypt.
for
Wolseley to scrapetogether a sufficient force appropriate
war
Battling with the War Office and the government in an attempt to create a
for
defence
home
Army
and colonial campaigning
ready
organised
sufficiently well
Some
faced
imperialists.
by
the
the
the
of the most
start of
challenges
was only
difficult problems for Wolseley and his favoured acolytes, known by some as the
62
Colonial
4mutual admiration society', occurred when actually on campaign.
British
Wolseley
commanding
of
experience
with
an
abundance
provided
warfare
forces in defence of the Empire but it was not always, as some critics noted, the

Ashanti Campaign of 1873-74, the Sekhukhuni Campaign of 1879, the Egyptian War of 1882 as well
as the failed First Sudan War of 1884-85.
58Bailes, 'Pattems of Thought in the Late Victorian Army', p. 37.
5')Ibid., p. 38.
60Ibid., p. 38. Unfortunately for the imperialists, however, they could not enshrine these priorities in
overnment policy until the Stanhope memorandum of 1888.
M. J. Williams, 'The Egyptian Campaign of 1882', in Victorian Military Campaign , B. Bond (ed.),
(London: Hutchinson & Co, 1967), p. 250.
621.F. W. Beckett, 'Wolseley and the Ring', Soldiers and the Oueen, Vol: 69, (1992), p. 14.
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63
him
that
the
enemy
caused
most trouble. In fact the biggest difficulty came from
fighting in demanding geographical conditions at the end of a long supply chain that
64
in
Woolwich
Docks.
As the 1870 Red River expedition to Canada
originated
proved, the greatest effort for Wolseley often came from portaging his men,
equipment and supplies from one location to another only to find that his adversaries
had long since departed.65

Consequently, given the exertions required to engage with the enemy it could prove
disastrous if equipment did not work and improvisation proved impracticable. And
in this respect there can be little doubt that Wolseley's interest in small arms was
stimulated by his failure to relieve Gordon in the First Sudan War of 1884-85. For
whereas the traditionalists generally felt that the Martini-Henry had performed well
in battle - in 1879 at Rorke's Drift for example - its reputation was being severely
tarnished by Wolseley in his dispatches from North Africa. It could be argued that
this was part of an attempt to obscure questions about his own failings as a
66
commander. However, the fact remained that the Martini-Henry did not appearto
work very well in the desert. Under Parliamentary and public pressuregeneratedby
Wolseley's reports, W.H. Smith, the then Secretary of State for War, was forced into
67
in
1886
Royal
Commission
investigate
Sir James
to
the matter.
establishing
a
Stephen, the Commission's chairman, was directed to examine the system for
adopting patterns of warlike stores, find who or what was responsible for the

6' A. Preston, 'Wolseley, the Khartoum Relief Expedition and the Defence of India, 1885-1900',
Journal of Imperial and Commonwealth History, Vol: 6, (1980), p. 262.
64Beckett, 'Wolseley and the Ring', p. 21; H. Bailes, 'Technology
and Imperialism: a case study of
the Victorian Army in Africa', Victorian Studies Vol: 24, (1980).
,
" In the case of the Red River expedition, Wolseley advanced from Lake Superior to Fort Gary
on
Lake Winnipeg only to find that the rebellious French-Canadians had abandonedtheir positions in
order to flee to the United States. See Kochanski, Sir Garnet Wolselev: Victorian Hero, pp. 44-5 1.
66Preston, 'Wolseley, the Khartoum Relief Expedition
and the Defence of India, 1885-1900', pp. 263264.
67Martini-Henry Rifles Questions as to Jamming Cartridges,
of
and of Solid v Rolled Cases,March
1885, p. 8. Questions were also being raised in the house about rolled versus drawn cartridge cases,
for example see, Parliamentary Debates Vol. 308,5h Aug to 9thSept 1886, col. 1746.
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equipment failures and make recommendations about how to improve procurement
68

practices.

Irrespective of the public pronouncements made in the Stephen Report, what the
War Off ice's own internal investigations found was that the Martini style breech
in
the
traditionalists
used
when
reliable
as
asserted
especially
was
not
as
action
69
This was becausethe rolled
Mark
III
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ammunition.
or
conjunction with
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thin
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wrapped
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that was then fixed to a disc that formed a rimmed priming cap. By contrast a fully
drawn cartridge was more reliable but heavier and considerably more expensive to
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for
to
tools
the
or
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machine
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need
manufacture given
had
fired,
been
Unfortunately,
the chamber of the
several
rounds
when
case.
Martini-Henry became very hot and this had the effect of weakening an already
fragile ammunition case in such a way as to make it likely that the cartridge would
jam in the breech. At this point either the extractor would be unable to remove the
firing
in
leaving
it
the
the
the
case
coiled
priming
cap
off
spent round or would rip
dusty
hot
in
Needless
to
conditions
and
extremely
say combination with
chamber.
failure,
in
Africa
to
the
usually at the
extremely
prone
was
weapon
on campaign
70
inconvenient
time.
most
But whilst the report substantiatedthe claims made by Wolseley about the disastrous
for
in
desert,
it
Martini-Henry
the
the
the
still
possible
was
performance of
18Report of the Royal Commission appointed to inquire in the System under which Patterns of
warlike Stores are adopted and the Stores obtained and passedfor Her Majesty's Service, C. 5062
( 1887), p. I (hereafter known as the Stephen Report).
69See *Martini-Henry Rifles Questions as to Jamming of Cartridges, and of Solid v Rolled Cases'.
70Although the problems with the round had been recognised since as early as 1881 no remedial
action had been taken to resolve the issue becausediscussions had already started about introducing
the Enfield-Martini. Accordingly, the Duke of Cambridge and Hugh Childers, the then Secretary of
State for War agreed not to make the needed modifications, on grounds of cost. Following an
investigation into the reliability of the coiled cartridge case in March 1885, fully drawn cartridges
were finally approved by the Secretary of State. Lord Hartington and were sent out to General
Wolseley too late to make any difference in the Sudan. See 'Martini-Henry Rifles - Questions as to
Jamming of Cartridges, and of Solid v Rolled Cases'.
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traditionalists to blame the coiled ammunition rather than the weapon's breechaction. So when Cambridge was looking at replacing the Martini-Henry with the
Enfield-Martini, Wolseley was not at first opposed
However, as it became clear
.71
that the Enfield-Martini might suffer the same problems as the weapon it was to
72
became
breech
Wolseley
different
action.
more open to the possibility of a
replace
This did not mean that he advocated a magazine arm. Just like the machine guns
that had so regularly failed at critical times on the battlefield such weapons might
suffer even worse technical failings.

Rather, his willingness to look at different

technical solutions to the breech-loading problem was rooted in his tactical outlook.
For unlike the traditionalists, the Adjutant-General was not wedded to close order
formations and volley firing. As a result he could accept another form of rifle so
long as it was sufficiently robust and did not compromise his views of combat. As
far as Wolseley was concerned, 'the great object of all military teaching is to
develop the power of each breech-loading rifle, and the independent action of the
73
fullest
it,
possible extent'.
soldier who carries to the
Essential to a programme focused on developing the power of each man and his rifle
was the need to recognise that chaos in combat was the norm. Indeed, contrary to
the ideas of C.B. Mayne, Wolseley affirmed that he had, '... never seen an instance
in
in
battalions
being
not
mixed
were
which
position
assaulted
companies
and
of any
74
In real battle units always became inter-mingled making
a very curious way. ..,.
tactical control by officers extremely hard. Confusion was further compounded by
the nature of the formations infantry had to take either as a result of enemy fire or
becauseof the terrain being crossed.75

71'Pr6cis of the Question of the Introduction of the Enfield-Martini Rifle, 1880-1886, p. 21.
72Ibid., p. 24.
73G. J. Wolseley, The Soldier's Pocket-Book for Field Service, 4th edn., (London: Macmillan, 1882),
366.
For more of Wolseley's views see Brackenbury, 'The Latest Development of the Tactics of the
Three Arms', pp. 480-48 1.
75Ibid., p. 480.
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To Wolseley the evidence in support of open order tactics was therefore compelling.
This is because it reflected both the reality of the empty battlefield: where the enemy
had taken cover so that they could not be seen and troop dispersal increased survival
chances; and the difficulty

76
broken
In these
of manoeuvring units over
ground.

circumstances, the traditionalist's

approach to fire control was impossible.

Open

formations
effectively meant that the troops would be too distant to hear or to
order
be in control of their commanding officer 77 Accordingly
.

volley-fire would be next
78
And this meant that
to unattainable either on the attack or at close range.

individual skill at arms would be the most important factor in battle. Infantrymen
would have to use their initiative and pick out their own targets whilst avoiding the
unnecessarywastageof ammunition.

However, if open order tactics and the use of individual fire were to become the
norm then prior training had to coach the men properly so that they understoodwhat
conditions they would be expected to fight in. The key to realising this goal was
through the effective use of drill based on actual battlefield conditions. Wolseley's
approach was not that of the traditionalist who insisted on the parade ground
'9
beloved
Cambridge.
Rather it was intended to allow an officer
of
manoeuvres so
to, '... get at the enemy with as little loss as possible, and as quickly as it is possible
80
do
to
so'. To establish what drills ought to be taught, Wolseley believed that it was
essential to study the way actual battles were fought, '... accept certain difficulties;
work back from those..., and try to take the sting out of the disorder which we know
81
be
inevitable...
deduce
laws
from
it,
formulate
drill
to suit them'.
to
and
your

76Ibid., p. 480; P. Griffith, Forward Into Battle: Fightin Tactics from Waterloo to the Near Future
revised and updated, (Novato, CA: Presidio, 1991), p. 50-94.
77Brackenbury, 'The Latest Development of the Tactics of the Three Arms', p. 482.
7' As stated by Colonel Maurice in his Encyclopaedia Britanica article "War" as referenced in C. G.
Slade, 'Modern Military Rifles and Fire Tactics', Vol: 32, (1888/1889), pp. 914-915.
79B. Bond, 'The Retirement of the Duke of Cambridge', Vol: 106, (1961), p. 544.
81Col. C. Brackenbury, 'The Latest Development of the Tactics of the Three Arms', Vol: 27, (1884),
p. 479-480.
Ibid., p. 480. The importance of Wolseley's views can be seen in the RUSI Journal which was
running a Military Prize Essay competition on "'Discipline", its importance to an armed force and the
best meansof promoting and maintaining it', seeJRUSI 1889/1890, Vol. 33, No. 148.
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Because of his relative position to that of the Commander-in-Chief,
not have the wherewithal
considerable effort.

to implement

his views

without

Wolseley did

the exertion

of

Nonetheless, that did not stop him from developing his ideas

with the help of others. Two officers in particular stand out for their contributions.
The first was Colonel John Frederick Maurice, who spoke about drill on several
occasions and was appointed, by Wolseley, to the Staff College as Professor of the
Military Art and History in 1885 82 The second was Lieutenant-Colonel (later
.
Brigadier-General) MacDonald, a Volunteer, and Scotland's Lord Advocate who
first lectured on the same issue in 1885 to the Royal United Services Institute and
was to do so again, this time chaired by Wolseley himself in 1890.83 All three men
were on good terms, regularly attended each other's lectures and believed that the
substantive lesson of the Franco-Prussian War of 1870-71 was that, '... whereas
under the old condition

of fighting

the General in command had to handle a

machine, now he has to lead and guide a body which has become infused with a
84
its

mind and spirit of

own' .

The theme running through MacDonald and Maurice's lectures was related to
freeing the infantry from 'cumbrous and roundabout movement' in order to avoid
unnecessaryfatigue by approaching the enemy directly.

If close order formation

meant troops were locked up, shoulder to shoulder, then the objective of these new
drills was to develop, '... an accuracy of movement without touch over the fire-swept

82J. Luvaas, The Education of an Army: British Military Thought, 1815-1940 (London: Cassell,
,
1964), pp. 192; for example see, Col J. F. Mauricc, 'The Advantages of a Simple Drill Nomenclature
Consistent for all Arms, "appropos" to an Incident of the Battle of Tel-el-Kebir', JRUSI, Vol: 32,
(1888/1889).
83Lt-Col J. H. A MacDonald, 'The Changes Required in the Field Exercise for Infantry', JRUSI, Vol:
29, (1885/1886), p. 147; Brig Gen J.H. A. Macdonald, 'Infantry Training', JRUSI, Vol: 34, (1890), p.
649. MacDonald had been writing about the inadequaciesof parade ground drill for thirty years. His
views were expressed in pamphlets and lectures such as 'On the Best Detail Formation for the New
Infantry Tactics' (1873) and 'Commonsense on Parade,or Drill without Strings' (1886).
MacDonald's views on forming fours was adopted in 1893, 'touch' was abolished in 1896 and
keeping the front rank to the front at all times was abandoned in 1902 following MacDonald's
cooperation with GFR Henderson who was working on the new Infantry Drill Book, see 1. F. W.
Beckett, Rifleman Form: A Study of the Rifle Volunteer Movement, 1859-1908 (Aldershot: 1982),
g. 203.
Brackenbury, 'The Latest Development of the Tactics of the Three Arms', p. 461. See also Luvaas,
The Education of an Army: British Militg! j Thought, 1815-1940, p. 178.
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both
as regards [to] interval and direction, that the chances of producing a
zone,
solid, well put together organism for the deciding blow, for the shock of the charge,
[will] depend'.8' And in this respect the imperialists remained true to their
experienceof battle which demonstratedthat the infantry would actually still need to
get up close to the enemy, push them off their ground and occupy their positions,
86
bayonet.
sometimesat the point of the

The organisational means by which MacDonald thought this possible was through a
87
This was not a replacement for the existing
together.
system of grouping soldiers
organisational

structures, i. e. by Section, Platoon, Company, Battalion

etc., but

rather a way of combining troops into what today some armed forces might call a
'buddy' system. 18 The usual mode of organising the soldier in the Victorian Army
was on the basis of what duties they might be expected to perform in the barracks
rather than whether they were friends who could rely on each other in battle. Thus,
one senior officer stated, 'We always comrade the men the initials of who are in the
first half of the alphabet, with those whose initials in the second half.. We do this
89
be
detailed
both
for
duties
of them may not
at the same time' . By contrast,
so that
MacDonald's
ambition was to group comrades together so that they were
administered and trained by one set of officers and NCOs rather than being passed
around the battalion as dictated by training and garrison duties. To MacDonald such
a grouping would encourage soldiers to develop, maintain and retain their cohesion
such that when they became intermingled on the battlefield they would more easily
be able to re-form
officer.

and put themselves at the command of their commanding

90

85MacDonald, 'The Changes Required in the Field Exercise for Infantry', p. 146.
86Wolseley had famously defeated the Egyptians at Tel-el-Kabir in 1882 precisely by launching an
early morning bayonet charge on enemy positions, see Williams, 'The Egyptian Campaign of 1882'.
87For Maurice's views see Macdonald, 'Infantry Training', p. 637.
88For example see 'Infantry Squad Tactics', Marine Corps Gazette, November 5'h 2005 found at
http: //%A-ww.
militaa. com/forums/0,15240,79595,00. htmi website visited on 23rdJune 2006.
89Macdonald, 'Infantry Training', p. 623.
90Ibid., p. 624-625.
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To old hands, however, such a change might undermine the command structure
MacDonald was trying to improve. As far as some regimental authorities were
in
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the
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were organised with garrison
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drink
keep
from
in
bored
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the
to
and
men
order
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was
91
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Consequently, NCOs and officers were

encouragedto keep distinct messesand ways of working so that they might more
92
formal
be
hierarchy
of command.
easily able to sustain the
and Wolseley

Nevertheless, the evidence as far as Maurice,

MacDonald

concerned was clear. Chaos and the intermingling

of units was the battlefield norm.

were

Open order tactics were essential to avoid unnecessary casualties and fire control
was harder to orchestrate by word of command.
adept skirmishers

Troops would have to become

if they were to operate effectively

in the empty battlefield.

Discipline was of course a very necessary feature of Army life but it was in the area
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,
If this was to be successful then it was essential that
of system in confusion..

..
training should reflect and prepare troops for what they were paid to do: fight.

Wolseley's views on tactics were primarily concerned with fostering greater
individual responsibility in the use of a soldier's personal weapon. Accordingly, he
drawing
fire-control
the
of
over-use
nor of
was neither a supporter of excessive
ammunition from the magazine. Instead Wolseley advocatedan approach to training
that showed soldiers how to use their weapons based on their own initiative and
logistical prudence. When it came to developing a weapon to replace the MartiniHenry, Wolseley still neededto be persuadedby others that the magazine arm was a
91French, Military Identities: the Regimental Systern. the British Army. and the British People,
c. 1870-20001p. 109.
Q2Ibid., pp. 124-128.
" Referencesthe experience of a veteran of the Light Brigade quoted by G.F. R. Henderson, (1890),
'The Training of Infantry for the Attack', p. 351, first published in the RUSI Journal in 1890, found
in Col G. F. R. Henderson, The Science of War (London: Longmans, 1910), pp. 338-364.
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viable alternative. The First Sudan War had convinced him that a change from the
falling block breech action might be worthwhile but it did not follow that he had to
accept the introduction of a magazine as well.

This was because colonial

campaigning had shown the imperialists how difficult it was to sustain an army in
the field, thousands of miles from the Woolwich docks. Complicating this by
increasing the volumes of ammunition a soldier could fire might not necessarily aid
a general in his attempts to achieve victory. At the same time if troops could be
trained to use the reserve of cartridges in the magazine only when absolutely
necessarythen the logistical and command and control implications of the weapon
could be minimised. Nonetheless, there were at least two issues that needed to be
resolved if Wolseley was to be brought around to the idea. These related to whether
such a weapon could be both reliable and logistically viable when used at the ends of
a long supply chain.

The Radicals
Unlike the imperialists and the traditionalists, the radicals were the only members of
the Army both in favour of increasing the quantity of firepower troops could
generate and unafraid of the logistical implications that such an attitude implied.
Where the radicals and imperialists were in alignment was in relation to their views
on open order tactics and effective combat training. However, if the radicals were to
convince Wolseley and others that the next weapon should include a magazine then
reliability and the question of the strain on the supply chain would have to be
addressed. At the same time, contrary to the traditionalists who saw this as the thin
end of the wedge, these progressives did not argue that this new technology would
necessarily entail disruptive challenges to officer-man relations across the whole of
the Army. Instead, they preferred to downplay the organisational implications of the
LEME and focused their attention on how the magazine rifle would improve the
ability of the light infantry to fire at a rate comparable with the regiments of the line.
That is not to say that the radicals were not great advocates for their particular style
of warfare; they were just more politically astute about how to make a case for
changethan some might have given them credit for.
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The main protagonist in the story of the LEME who took a radical perspective on
firepower and logistics was Lieutenant-Colonel Slade, Commanding Officer of the
2ndBattalion the Rifle Brigade. Slade's prominence was guaranteed following his
appointment to the committee on magazine arms, created at the persistence of the
Royal Navy in February 1883. Coming from a regiment with a tradition of light
infantry tactics made famous by the Peninsular War, Slade was well groomed in the
virtues of the rifle.

Traditionally, rifle regiments were employed as skirmishers,

fighting in open order and using a rifle rather than a musket to pick off targets at
range. When compared to smooth bore muskets, the muzzle loading rifle was
difficult to reload quickly. The development of breech-loading technology and the
boxer, self-contained cartridge were therefore extremely welcome to riflemen
becausetaken together both inventions increasedthe speedat which a rifle could be
fired. But welcome as they were, the weapon still needed to be re-loaded by hand
and this meant that rifle regiments strung out in open order were unable to
concentrate their fire in the same way as their close order, volley firing, heavy
infantry colleagues.

Nevertheless,it was not the rifle of and by itself that was important to these
skirmishersbut their approachto marksmanship,training and their progressive
attitudetowardsdiscipline that createdthe right conditionsupon which successon
94
battlefield
be
the
could
achieved. The weapon may have been the physical
representationof the rifle regiments' philosophy but whilst respected,it was a
philosophythat causeda degreeof warinessin the restof the Army. This was partly
becausemany in the rifle regimentsbelievedthat the effectivenessof their weapon
was determinedby training light infantrymen to use their initiative rather than
simply to obey orders in a parade ground fashion. With the Army famously
describedby the Duke of Wellington as being 'composedof the scumof the earth'
did
a
novel
approach
not sit well with thoseregimentsthat preferredto instil a
such
94R.Holmes,
in theAaeof HorseandMusket,
Redcoat:
HarperCollins,
(London:
theBritishSoldier
Co,
&
2002),
Hutchinson
System
Training,
(London:
pp.43-44;J.F.C.Fuller,SirJohnMoore's
of
1925),
pp.221-222.
-58-

more formal system of discipline and dril 1.95 One of the most obvious areas where
this manifested itself was in relation to corporal punishment.

For whilst the light

infantry had avoided making excessive use of flogging since Sir John Moore's time

100 years previously, the rest of the Army only abolished it in 1881.96 Thus, in
many respects Slade's appointment to the committee on magazine rifles was likely
to cause a clash with those more conservative members who were wedded to more
formal and traditional modes of military organisation.
That Slade was fighting

an uphill

battle with

his more conservative-minded

colleagues is demonstrated by the fact that on a number of occasions he was
compelled to append his minority
97 The
for this

views to the recommendations

of the full

reason
was that on the most important matters relating to
committee.
fire control, logistics and reliability, Slade took a more radical position than that
expressed by the rest of the committee.

By contrast, the majority consistently

argued for weapons that were least likely to upset the decision that had already been
taken to procure the Enfield-Martini. Accordingly they were happy to recommend a
loader'
if
be
'...
to
single
could
a
only
shown
possess,
advantages
over
magazinearm
98
disadvantages
it.
having
'...
'
Having examined 31 different
no
peculiar... to
whilst
firearms the committee was, therefore, only prepared to put forward three rifles for
further consideration as a magazine arm.99 The first was the Owen Joneswhich used
the same breech action as the Enfield-Martini.

The other two were bolt-action

weapons based on the design submitted by the Lee-Magazine Company to the naval
committee on machine guns in 1879. However, despite this apparent willingness to

95J. F. C. Fuller, British Light Infant[y in the Eighteenth Centurv (An Introduction to "Sir John
Moore's System of Training"), (London: Hutchinson & Co, 1925). p. 232. There are comparisons
here with the social-technical changes occurring in the mid- I 9h century French Army. See P.
Griffith, Forward into battle : fighting tactics from Waterloo to the near futurel Rev. and updated ed,
(Novato, CA: Presidio, 1991), pp. 59-67. For contemporaneous commentary on the issue see A. Du
Picq, Battle Studies, (New York: Macmillan Co., 1921), pp. 250-253.
96 Hansard,
97 'Reports

3), vol. 49, col. 212.
of Various Systems of Magazine

HC (series

Arms, Quick Loaders etc, 18859, p. 9.
on Trials
98 Ibid.,
p. 6.
99 For
Slade on
Rifles in England from 1879 &A
Memo by Colonel
a full list see, 'Trial of Magazine
Rifles, 1887', pp. 6-9, MOD Pattern Room Archive.
the General Question of Magazine
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recommend a magazine arm for future service, they did so without any conviction as
to the utility of the technology.'00

This can be demonstrated in a number of ways. Take for example the issue of
reliability. As far as the magazine rifle committee was concerned the most reliable
breech closing mechanism available was the falling-block found in the MartiniHenry and reproduced in the Enfield-Martini. 101This system had the backing of the
Duke of Cambridge and, the problems of the First Sudan War aside, was believed to
be the most reliable system available.102 The 1871 Fletcher Committee had
thoroughly examined all the alternatives, including the bolt-action, before
recommending the Martini-Henry and little evidence existed to show that this advice
103
longer
The North African experience had not invalidated this
relevant.
was no
conclusion.

The War Office's own internal investigation had shown that the

ammunition was to blame for the weapon's failures: there was no inherent weakness
in the Martini-Henry's design.104 The Lee Magazine Company's firearm, by
comparison, used a bolt system which, despite having proved itself over a number of
trials, the committee was happy to test further but reluctant to state was appropriate
for service.' 05 Instead they preferred the Owen Jones, a weapon that utilised a
failing-block breech mechanism.

Whilst Slade did not criticise the Owen Jones directly it is clear that he saw some

flaws
in
his
bearing
in
the
repeatedwarnings,the
serious
proposal
which,
mind
very
committee was thoroughly versed in. The first was that members had made the

10()Ibid., p. 11.

10'As demonstrated
in the early reportsfrom the magazinerifle committee,seeIbid., p. 3.
102
The Duke's preferencewasto havean improvedweaponin the handsof the line infantry until
anothercountrydevelopeda magazinearm at which point the British Army would thenmakethe
change.SeeMinute datedI 9thNovember1884,found in 'Pr6cisof the Questionof the Introduction
of the Enfield-Martini Rifle, 1880-1886',p. 5.
103
For reportsof the FletcherCommitteesee,'Trials of Breech-LoadingSmallArms, 1864-1867'and
'Reportsof SpecialCommitteeon Martini-HenryBreech-LoadingRifles, 1871',both in the MOD
PatternRoomArchive.
'04See,'Martini-Henry Rifles Questionsasto Jammingof Cartridges,andof Solid v RolledCases'.
'05See,'Reportson Trials of VariousSystemsof MagazineArms, Quick Loadersetc, 1885'.
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106
Accordingly,
recommendation after examining only one example of the weapon.
the committee had no way of establishing the design's reliability in relation to a
number of rifles. The secondand more serious concern was that according to Slade,
'The failing block of the Martini breech-action has... baffled every inventor who has
107
it,.
As a result he believed that it
attempted to adapt a magazine attachment to
was almost a 'mechanical impossibility' to modify this type of breech mechanism
for use with a magazine.' 08 The effort involved in making such a device work would
it
had
field
in
in
fragile
the
that
to
got
once
mechanism
was unlikely
survive
result a
into the hands of the soldiery and away from the careful nursing provided by
engineering staff. As far as Slade was concerned if the War Office went aheadwith
the Enfield-Martini it would be out of the question to convert it into a magazine
109
lock
breech
down
failing-block
To
the
either
would
go
road
of
adopting
a
rifle.
the Army into a single-shot weapon for some years to come, or involve the War
Office in even greater time delays and costs as they sought to change to a more
110
later
date.
robust magazine arm at a

But reliability was not the only issue about which Slade was prepared to argue over.
When it came to logistics the committee took the view that a magazine arm would
because
This
they questioned the
the
was
supply chain.
not place undue stress on
idea that a magazine, of and by itself, would produce a firepower revolution on the
battlefield. Experiments conducted on behalf of the committee had shown that, over
the course of a minute, the number of rounds that could be fired from a rifle with a
Martini
that
than
the
could produce
a
single-shot
quantity
magazine was not greater
in the same time. " This reflected the fact that no recharging devices were available
for any of the weapons under examination and thus each round had to be reloaded
one at a time once the magazine was empty. That was not to say that the committee

106'Trial
of Magazine Rifies in England, 1879', p. 15.
107Ibid., p. 3 1.

108Ibid., p. 3 1.
109'Reports on Trials of Various Systems of Magazine Arms, Quick Loaders etc, 1885', p. 9.
110Ibid., p. 9.
"1 SeeTables comparing the rapidity of fire, with and without aim, of the three Magazine Rifles and
the Martini-Henry Rifle in Ibid., Appendix C, pp. 114-118.
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did not believe that a magazine arm might not be important at a critical moment
when a very high volume of fire was required or, for that matter, that troops might
not feel a boost in morale when armed with such a device. Such benefits were
nonetheless,dependent on both the size of the magazine (magazines examined by
the committee contained between five and eight rounds) and the speed at which it
could be reloaded. A consequenceof this, according to the committee sceptics, was
that contrary to the opinions of many officers, soldiers would not need to carry more
112
because
be
fire
it
they would
unable to
all at the crucial point.
ammunition

That said, the supply chain would only remain unaffected by a magazine attachment
if the War Office accepted the specific suggestionsof the committee. In particular
this meant that troops ought not to be allowed the opportunity to replace a
detachableempty magazine, which they might lose, with a fresh one. Thus as far as
the majority of the members were concerned, a magazine ought to be either nondetachable,fixed or integral to the rifle. Accordingly, they favoured the Owen Jones
which, despite its fragility, had a fixed magazine and recommended that the two
known
design
be
based
Lee
likewise.
first
The
these,
the
as the
altered
of
on
rifles
Improved Lee had the detachable magazine from the 1879 version screwed to the
Lee-Burton,
it
from
known
being
The
the
as
preventing
removed.
second,
receiver
utilised a fixed magazine to the side of the receiver in a similar fashion to the Owen
Jones.' 13 The result of these modifications was that the soldier was forced to reload
the weapon one round at a time from his ammunition pouch thereby slowing down
their ability to fire all their ammunition at once. Fixing the magazine to the rifle
fire
therefore,
technical
to
the
enforcing
a
solution
of
control,
was,
problem
demonstratingjust how little the rank and file was trusted.
By contrast Slade was a strong proponent of detachable magazines.114 This was
becausethe device would allow the men to fire all their ammunition and then re-load
quickly by replacing the spent one with a fresh magazine. As a result troops would
Ibid., p. 6.
Ibid., p. 7.
114'Trial of Magazine Rifles in England, 1879', p. 25 and 33.
p.
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have more flexibility to use their weapon as the battle dictated. However, whilst this
might increase the quantity of firepower generated, it also posed considerable
challengesfor those managing the supply chain. Unfortunately for Slade, if the War
Office persisted in its decision to adopt 402" Enfield-Martini calibre ammunition
.
then his suggestionswould be difficult to implement. This was becausethe .402"
'"
hand
large
On
the
too
other
a
round was
and would necessitate clumsy magazine.
if a smaller alternative might be found then the magazine might become handier. At
the sametime more rounds could be carried in the baggagetrain for the same weight
as the larger ammunition which in turn alleviated the logistical implications posed
by an increasein firepower.

Similar views had been aired by Lieutenant-Colonel Fraser of the Royal Engineers
during the summer of 1884. At that time he had statedthat smaller bore ammunition
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.
Nonetheless, Slade seized on the possibility stating that, 'The Service arm of the
future will be a small bore, having a magazine or feeding apparatus of some
20 The question was could a technical solution be found that might realise
1
'.
sort. . .
Slade's ambitions?

"5 Memo by Colonel Slade, August 1885, see Ibid., p. 32.
116Lt-Col Fraser was president of the Special Committee examining Siege Operations. See, 'Prdcis
of the Question of the Introduction of the Enfieid-Manini Rifle, 1880-1886', p. 7.
117Lt-Col Fraser was president of the Special Committee examining Siege Operations. See Ibid.,
p. 7.
1" Ibid., p. 7.
"9 Ibid., p. 8.
120Memo by Colonel Slade, August 1885, see 'Trial of Magazine Rifles in England, 1879', p. II
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In 1885, in the absenceof a viable smaller calibre round, Slade's views were making
little impact with either his committee colleagues or with Cambridge and Wolseley.
As far as the War Office was concerned, the Enfield-Martini would replace the
Martini-Henry. 121 However, with the publication of the magazine committee's final
report in August the Navy jumped at the chance to undertake large scaletrials of the
Owen Jones.' 22 Accordingly the Admiralty pressedfor 2000 weaponsto be made so
123
Unfortunately for the DNO just at the moment he
to
their
as establish
viability.
began to think it might be in a position to adopt a magazine rifle the Superintendent
124
RSAF
it.
No doubt aware of
the
of
voiced some concerns about manufacturing
the complexities in making a Martini-action with a magazine, the suggestion was
made that 100 Lee-Burton weapons ought to be trialled alongside the Owen Jones
125
it
What followed was a
to
thereby making possible compare the two weapons.
battle of wills between the Superintendent of the RSAF who preferred the LeeBurton and the Admiralty who wanted to carry on experiments with the Owen Jones.
In the end an agreementwas reached whereby 2000 Owen Joneswere made for the
Navy, and 150 Lee-Burtons and 150 Owen Joneswere made for the Army. ' 26

The summer of 1886 was consequently an important time for both the Admiralty and
the War Office as both services sought to establish which of their preferred weapons
for
appropriate
prove
adoption. The Navy was testing the Owen Joneswhilst
would
the Army was still trialling the Enfield-Martini as well as the Improved Lee and LeeBurton. By December the Navy had not only discounted the Owen Jones, most
probably because of the complexity of the falling breech-block and magazine
27
'
but
bolt-action.
At the same time with
Lee
the
attachment,
positively embraced
questions still circling in relation to the design of the Enfield-Martini the Adjutant-

121'Pr6cis of the Question of the Introduction
of the Enfield-Martini Rifle, 1880-1886', p. 24.
122'Trial of Magazine Rifles in England, 1879',
pp. 12-17.
123'The Magazine Rifle', p. 8, ADM 116-349, NA.
124'Trial of Magazine Rifles in England, 1879, p. 12.
25Ibid., p. 12.
26Ibid., p. 16.
127'The Magazine Rifle', p. 9, ADM 116-349, NA.
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General signalled a renewed interest in magazine arms.' 28 And this prompted
Lieutenant-Colonel Slade to revitalise his efforts in relation to the Lee bolt-action.
This time, however, he could count on the support of the Admiralty.

Bearing in mind that the radicals and imperialists had a shared outlook on certain
in
his
battle,
Slade's
place
of
starting
efforts to persuadethe sceptics as to
problems
the virtues of the Lee magazine rifle was Lord Wolseley. During the winter of 188687, Slade produced a long memorandum on magazine arms which he submitted to
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and the soldier will carry two or three, ready loaded, each holding from 10 to
15 cartridges. 130
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Slade's argument was related to the tactical implications posed by such weapons.

128Wolseley voiced concerns about the Enfield-Martini trials in April 1886, see 'Pr&cis of the
Question of the Introduction of the Enfield-Martini Rifle, 1880-1886', p. 24; and then by November
of that year was asking the magazine rifle committee to undertake further trials see, 'Trial of
Magazine Rifles in England, 1879', p. 19.
129See memo found in 'Trial of Magazine Rifles in England, 1879', pp. 28-33.
130Ibid., p. 33.
131Ibid., p. 24.
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Slade understood this perfectly well. 132 However, in his attempts to convince
Wolseley he chose to downplay the tactical concerns by arguing that fire-discipline
133
importance.
Fire discipline held the key to
would remain of paramount
ammunition wastage. If discipline could be maintained then Wolseley's logistical
concerns would be alleviated. At the same time, according to Slade, choosing a
magazine arm of and by itself had nothing to do with the weapon's inherent
134

superiority but was important in order, '... to keep abreast of one's neighbours'
.
The Army ought therefore to consider it not because it would bring about
revolutionary changes on the battlefield but becauseother nations were starting to
135
take the weapon seriously.

Clearly Slade believed that if the imperialists could be won over by his logistical
argumentsthen selecting a weapon becauseother nations were investigating them as
well might be a line of reasoning that could be used in the future to win round the
traditionalists. It was, however, a disingenuous argument. For Slade recognised that
more magazine arms in the hands of European Armies would exacerbatethe empty
battlefield phenomenonas soldiers sought cover and safety through dispersion. But
instead of emphasising the way the technology might affect tactical choices he
decided that a more effective argument would be to highlight the need to retain a
strong senseof discipline whilst pointing out that Britain's armies ought to be armed
with the most up-to-date weaponry. Whether this of and by itself would be enough
to convince the sceptics was open to question. As will be demonstrated in the next
section, it would take some timely advances in ammunition technology during the
course of 1887 before Slade would be in a position to find out.

Unafraid of the logistical implications posed by his firepower preferences,Slade
sought out alternative technical solutions to the problems faced by the other actors.
132C. G. Slade, 'Modem Military Rifles and Fire Tactics', JRUSI Vol: 32, (1888/1889); Col C.G.
Slade, 'Lecture on Modem Military Rifles and How to Use, Them', Aldershot Militga Society,
(1890).
133'Trial of Magazine rifles in England, 1879,
p. 30.
34Ibid., p. 33.
35Ibid., p. 33.
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As a member of the Rifle Brigade, he recognised that there were some obvious
advantagesto be gained from a change in breech mechanism combined with a
reduced calibre round and detachablemagazine. In this respect Slade quite clearly
took a more radical stancethan those he was trying to convince. Building support
for his position did not, therefore, come easily. From the Admiralty's perspective
Slade's commitment to a magazinerifle was only useful if they could find
agreementon a breech mechanism. When this eventually happenedin 1886,the
scenewas set for radicals and the Navy to align themselves.

At the sametime, Slade's views on tactics, reliability and logistics were more in
common with those of the imperialists than they were with the traditionalists.
Accordingly it could come as no surprise that he should try and appeal to the likes of
Wolseley when trying to build his case for change. However, whilst agreementover
tactics might keep Wolseley open to the possibility of a technical changehe still
neededto be convinced by the reliability of the weapon suggestedby Slade. With
continuing questions being raised about the falling-block breech mechanismthe
imperialists could no longer necessarily rely on the recommendation to adopt the
Owen Jones. Consequently, armed with arguments furnished by Slade, Wolseley
was preparedto consider the bolt-action breech mechanism and argue with the
traditionalists about changing to a magazine arm. But it did not follow that he
issues
be
Slade's
A
to
prepared
swallow
of
would
argument whole.
number
would
need resolving before that might be achieved, the most important of which was
related to whether a smaller round could be sufficiently lethal. Where Slade had
been successfulwas in changing the way in which a key protagonist saw the
magazinerifle question and in this respect his importance stems from the fact that he
managedto move the debatetowards a more radical point of view.
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Logistics, Lethality and the Lee-Metford
In September 1887, the magazine rifle committee finally recommended the LEME
for adoption with the British Army. 136 By December the following year, with all
the protagonists in agreement the Secretary of State for War, Edward Stanhope,
137
it
into
This final section outlines the three areas around which
accepted
service.
compromise and consensus over the LEME's design was finally achieved. Of
particular interest to all concerned was whether a reduced calibre round was either
technically viable or sufficiently lethal. If it could be shown that it was then making
the change to a smaller more deadly bullet was an attractive proposition. This in
itself was not an argument for a magazine rifle but given the diminished logistical
implications it did make such a proposal harder to resist. What might undermine
such moves, however, were matters relating to fire control. The question was how
to limit the excessive wastage of ammunition. Finding an agreementhere meant reopening questions about the detachability of a magazine. At the same time it also
led to the adoption of a cut-off, a device designed to shut off the ammunition in the
magazine and make it easier for the soldier to load his rifle like a Martini-Henry,
single-shot weapon. Accordingly what will become clear is that when it came to the
LEME all the actors could rind a technical solution to their particular problems.
And in this respect the weapon representeda negotiation among the various parties:
an artefact around which various perspectivescould coalesce.

Slade'sargumentwith Wolseleyhad turned on whetherthe Enfield-Martini 402"
.
round could be abandonedin favour of somethingsmaller. In the spring of 1887a
technical solution that addressedthis particular problem presenteditself to the
138
helped
he
had
propel the case
magazinerifle committeeand
made. During the
courseof 1886,the SwissArmy adopteda rifle known as the Rubini whosemain
136The decision was taken on 21" September 1887. See, 'Prdcis on the steps which led to the
introduction of a Magazine Rifle into Imperial Service, and the subsequentaction relating thereto', p.
4,1890 Magazine Rifle, MOD Pattern Room Archive.
137'Magazine Rifles, Pattern 1888'; pp. 27-29,330 (200) LEME, MOD Pattern Room Archive. The
Lee-Metford Mk. l,. 303" was approved on 22ndDecember 1888, see LC. 5877, MOD Pattern Room
Archive.
138Special Committee on Small Arms, 'Report on Comparative Trial of Enfield Martini and Rubini
Rifles 1887', 330 (200), MOD Pattern Room Archive.
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interest from the British point of view stemmed from the fact that it fired 298"
.
"9
Slade could now use a solid example to show his colleagues and
ammunition.
more importantly the wider community of interest that changing to a reduced calibre
bullet was a technical possibility.

A change in calibre now rested on how lethal such a round might be. The crucial
test of lethality as far as the main protagonists were concerned was whether
ammunition was effective against cavalry horses. Traditionally, cavalry were used
for reconnaissance,in pursuit of a fleeing enemy or as a shock formation that used
the weight of a massed rank of men on horseback armed with sword or lance to
charge a fixed position. If cavalry were to be defeated then it was important that the
450" round be capable of stopping a
.
in
his
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horse.
Lord
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Duke
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that
told
the
of
charging
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to
a
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whether
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opinion, an experiment was
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were organised
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Clearly the benefits that could be derived from a smaller round could not

simply be dismissed.
By May 1887, after extensive tests on dead horses by the Veterinary Surgeon it was
found that, '... the Rubini rifle and ammunition are more destructive to animal
141

Consequently in June 1887, the president of the
tissues than the Enfield-Martini' .
magazine rifle committee duly reported that the committee,'... now unanimously
record their conviction that the advantagesoffered by the small calibre are so great
immediate
in
Service
the
the
to
arm
a
matter
of
and
of
calibre
as render a change
42 Bearing in mind the logistical concerns held by the
'
importance'.
paramount
"9 'Trial of Magazine Rifles in England, 1879', p. 22; and Ibid.. p. 5.
140'Report on Comparative Trial of Enfield Martini and Rubini Rifles 1887', pp. 24-25.
141Ibid., p. 8. As will be seen in Chapter Seven, operational researchersduring the Second World
War subsequently came to the conclusion that a decreasein bullet mass accompanied by an increase
in ammunition velocity could produce highly lethal ammunition. This was far from an uncontested
scientific law. Indeed, as will become clear, the science of wound ballistics was as open to as many
interpretations as the rifle technologies being discussedhere.
142Ibid.,
p. 4.
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imperialists this evidence was difficult to argue with. This was because a greater
quantity of more destructive ammunition could be carried in the baggagetrain when
43
for
i
Martini-Henry
Enfield-Martin
compared to that necessary
either the
or the
.1
No wonder then that in September 1887 all the protagonists agreed on 303"
.
144
For they did so knowing that it weighed half as much as the Mk. 111
ammunition.
Martini-Henry round and yet was more effective against horses. Slade's argument
in favour of a reduced calibre had won the day. However, without the timely
developments in Switzerland it is possible that the British Army might have missed
the opportunity.

Nevertheless, just because the ammunition question had been settled in Slade's
favour it did not follow that the protagonists would agree to the rest of his agenda.
For the fact of the matter was that the Army did not have to adopt a magazine arm
just becausemore ammunition could be carried in the supply chain. Certainly the
imperialists found the prospect of a new smaller calibre, magazine rifle to be
attractive. After all, they would not have to compromise on logistical or reliability
if
it
The
the
traditionalists
also
weapon
was
could
accept such a
matters.
question
meant troops could fire all their ammunition without regard to the intentions of their
commanding officer.

In these circumstances, what might convince the traditionalists to accept such a

weaponwas whethera contrivancemight be found that could enablethe rifle to be
used like a single-shot Martini-Henry.

And in this respect the magazine cut-off

143The breakdown of ammunition carried by troops amounted to: 70 rounds per man, 30 rounds per
Regimental reserves, 30 rounds with Division, 30 rounds with Army Corps, 160 rounds with the
grand depot, 320 rounds with Ordnance Store Department. Thus the total amount of Martini-Henry
ammunition initially available for a man on campaign was 160 rounds in operational areasand 480
rounds per man per rifle in rear areas. See Wolseley, The Soldier's Pocket-Book for Field Service.
By contrast the LEME equipped soldier could carry twice as much ammunition as he had previously
when he was armed with the Martini-Henry. The weight of the .303" MU black powder cartridge
was18.5grams. The weight of the .450" Mk. III round was 36.6 grams. Therefore, twice as much
LEME ammunition could be carried for the same weight as the Martini-Henry round. See J. Huon,
Militga Rifle and Machine Gun Cartridges, (London: Arms & Armor Press, 1989) and P. Labbett
and F. A. Brown, British Small Arms Ammunition, 1864-1938: Other than .303 inch Calibre
(London: P. Labbett, 1993).
'44The 303" calibre was agreed on the 21" September 1887,
'Magazine Rifle - Pr6cis on the
see
.
steps which led to the introduction of a Magazine Rifle into Imperial Service'.
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developed by the Assistant Superintendent of the RSAF and patented in 1887
'
45
for
Designed to
to
tailor-made
this
seemed provide a
solution
express purpose.
shut away the magazine from use, when the device was engaged,troops had to load
single rounds into the firing chamber one round at a time. Soldiers could then be
instructed by the commanding officer to load, aim and fire in the usual manner. Of
course the men could disengagethe cut-off device but whilst in locked up formation
they were under close surveillance from their commanding officer and therefore
146
to
vulnerable reprimand.

Accordingly, the cut-off addressedthe concerns of both the traditionalists and the
imperialists who all believed fire control was absolutely necessary if ammunition
was to be properly conserved and appropriate military objectives achieved. More
than this, the traditionalists were happy because the pernicious tendencies of the
magazine could be limited for they could continue to employ fire tactics associated
with the controlled use of volley fire made possible by the Martini-Henry. This in
turn ensuredthe role of the officer relative to his men making him essential in the act
of setting targets, checking range and giving instruction as to fall of shot. By
contrast the imperialists could agree to the cut-off because the magazine was still
available for use at critical moments in the attack or defence. Finally, the radicals
could accept it becausethey were free to keep the device permanently disengaged.

Whereasthe cut-off might not prevent the radicals using the magazine arm in a way
that accordedwith their particular way of seeing the battlefield, the issue of a fixed
magazinecertainly did. The radicals wanted to increasethe quantity of fire that they
could generate. A smaller more deadly bullet made this likely becauseit retained
the advantagesof the larger calibre round and at the sametime made it possible to
carry a greater quantity of cartridges in the supply chain. However, as far as the
imperialists were concerned,neither a smaller calibre nor a magazine cut-off could
guaranteethat troops might not waste ammunition. At the sametime, if the issue of
145
'Magazine Rifles Pattern 1888', p. 14,330 (200) LEME, MOD Pattern Room Archive.
146Picq, Battle Studies, p. 96; D. Grossman, On KillinR: the Psychological Cost of Learning to Kill in
War and SociM, (Boston: Little, Brown and Company, 1996), p. 23.
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command and control was as important as the traditionalists were arguing then as
much as possible should be done to prevent troops from making excessiveuse of
their magazine.

For a number of different reasonsthen, both the imperialists and the traditionalists
neededmore reassuranceif they were to agree to the Lee bolt-action. Against this
backdrop, the decision to adopt the Improved Lee with the magazine screwed into
the bottom of the receiver makes sensefor it was a way of binding the imperialists
147
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to stop the Army from choosing to unscrew the magazine at a later point.
Happily for the War Office the Royal Navy was equally persuadedby the decision to
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by the same logistical constraints as the Army and could have insisted on a unique
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torpedo boats. However, the DNO obviously decided that having waited so long for
the various protagonists to catch up with the Navy's views it was better to get a
insisting
different
further
by
in
delays
than
on
a
cause
magazinearm place rather
it
in
February
1887
DNO
No
the
then
that
clear that the
made
wonder
round.
149
be
based
future
calibre ought to
on military grounds alone. The
selection of a
interchangeable
be
he
to
that
ought
added was
whatever was chosen
only condition

147'Trial of Magazine rifles in England, 1879%p. 24.
148SeeTables comparing the rapidity of fire, with and without aim, of the three Magazine Rifles and
the Martini-Henry Rifle in 'Reports on Trials of Various Systems of Magazine Arms, Quick Loaders
etc, 1885', Appendix C, pp. 114-118.
149'The Magazine Rifle', p. 9, ADM 116-349, NA.
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between the servicesand with machine guns. This would simplify the supply chain
and make it easier for Naval Brigades to operate on land.

Land operations were not, however, the main concern of the Admiralty. The bigger
threat was the torpedo boat. Consequently, when the Navy indicated that they were
happy with a reduced bore magazine arm what was of particular importance was the
ability of the round to get to the target quickly. High muzzle velocities would ensure
that ammunition could do this without the need for sophisticated sights that might
150
in
heat
battle.
Given that the torpedo boat could travel at
the
of
need adjustment
speed, flatter trajectory bullets would make it easier for the sailor to aim at and
successfully engage his target. Thus a change to smaller calibre, higher velocity
ammunition was perfectly acceptable to the Royal Navy.

Whether the Army

decided on a cut-off or wanted a fixed magazine was not of such concern. After all
the Admiralty had waited ten years to get a weapon that was almost identical - apart
from some organisationally important alterations - to the one that they had examined
in 1879.

Conclusion
What is clear from this case study is that the ambition to produce greater volumes of
fire was not by itself driving the adoption of the LEME. Instead weapon selection
was motivated by a range of factors related to the differing perspectives of four
different social groups, each with their own distinct views of the battlefield. The
traditionalists wanted to continue to fire shots in volleys by rank. The Royal Navy
were interested in a weapon suitable for engaging motor torpedo boats as well as
enabling their Marines to repel boarders and shoot at an enemy located in the
fighting tops of ships. The imperialists were wary of the logistical implications that
stemmed from a magazine rifle but recognised the need to adopt skirmishing tactics.
At the same time the radicals wanted a rifle that would allow them to match the fire
capabilities of the heavy infantry.

150
'Report on ComparativeTrial of Enfield Martini and Rubini Rifles 1887',p. 23.
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The touchstone issue for all concerned was related to the matter of fire discipline.
This was important becausecontrolling fire linked logistics to the existing state of
officer-man relations. If the men were not kept under strict control when firing their
weapons there was the chance that they might waste ammunition. For a number of
reasons the radicals and the Royal Navy had a more relaxed attitude towards this
question but that did not mean that they could avoid addressingthe anxieties of those
traditionalists and imperialists who were worried by the problem. When it came to
the technical characteristics of the LEME, the most obvious place where this issue
manifested itself was in the form of the magazine cut-off.

For those who want to argue that weapon design is simply about smoothing out
engineering problems so as to increase killing efficiency, the cut-off poses some
challenging questions. At first glance, the device appears unnecessary. However,
by placing it within its wider socio-technical context it becomesreadily apparentthat
it provided the means by which the traditionalists could retain control of the
infantry's rate of fire and, as a result, maintain the existing state of officer-man
relations. At the same time, the imperialists recognised that rapid fire could be
extremely useful in emergenciesso long as due consideration was paid to the supply
constraints that the Army typically worked within. The device could therefore help
to limit the logistical implications posed by a magazine rifle.

Finally, whilst the

Royal
Navy understood the preferences of the traditionalists and
the
and
radicals
imperialists they could choose to use the rifle in a way that suited their tactical
preferences. The successof the Lee-Metford can, therefore, be put down to the way
in which it allowed each of the four groups to do what it wanted with the weapon
without compelling any one party to adopt the techniques of the other. Far from
simply demonstrating the increasing importance of firepower on the battlefield, the
LEME is illustrative of a more complex story: one in which the rate of fire was but
important
factor.
the
most
and
not
necessarily
one

Thus, contrary to those who argue that the LEME simply reflected a pattern of
technical change sweeping across the Great Powers during the 1880s, the decision
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by the War Office to adopt a British magazine arm was taken for unique reasonsand
on its own terms. Indeed, a close examination of the evidence shows that there was
nothing inevitable about the choice of a magazine arm. Rather its selection can in
part be put down to a series of coincidental and contingent occurrencesthat were not
immediately within the control of the actors concerned. Without the timely
development of the Rubini, for instance, there is no reason to assumethat the British
Army would have adopted anything other than 402" ammunition and the Enfield.
Martini.

-75 -

Chapter Three - The Short Magazine Lee-Enflield (SMLE)
If the triumph at Omdurman in September 1898 symbolises the apotheosis of
colonial campaigning, then 'Black Week' in December 1899 must represent its
nadir.

Within the space of sixteen months the British Army had experienced

unparalleled victory and humiliating defeat. In the Sudan 11,000 Dervishes had
been killed for the loss of just 48 men.' By contrast in South Africa, Boer armies
had won three significant battles at Stormberg, Magersfontein and Colenso. This not
only stopped Britain's commander, Sir Redvers Buller, from orchestrating the relief
of the sieges at Kimberley, Mafeking and Ladysmith but also prompted a national
outcry and ultimately his replacement in January 1900.2

Omdurman had shown that the traditionalists' approach to fire tactics, built as it was
around close order formations and fire by rank and volley, still had a place in the
drill book. Within two years, however, the Boers had demonstrated how, through
the employment of open order tactics, skirmishing and independent fire, the radical
by
battle
Colonel Slade might operate. Whereas the LEME
of
propounded
vision
had left the tactical debate between the radicals and traditionalists open, by 1899 a
from
India started to change the way in which combat problems
relevant
group
new
were understood just as the likes of Wolseley and Cambridge started to leave the
War Office. Derived from their experience of fighting on the North West Frontier,
the 'Indians' pressed for revisions to Britain's rifle technology so that it could take
into account their views on battle.

Accordingly, this chapterexploresnot only how the battlefield assumptionsthat
underpinnedthe traditionalistperspectivewere no longer relevantbut also how the
radicalswere not the driving force behindchangesto equipmentand training. For
the fact of the matteris that the paceof transformation,both in termsof technology

1E. M. Spiers, 'The Late Victorian Army, 1868-1914', in The Oxford Historv
of the British Annv, D.
Chandler and I Beckett (eds.), (Oxford: Oxford University Press,2003), pp. 206-209.
2 Ibid., p. 200.
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and technique, had more to do with the appointment in 1900 of the former Indian
Army commander, Field Marshal Lord Roberts, to the position of Commander-inChief than it did with the success of the radicals' agenda. Indeed, it was not in
Africa that the British Army's heavy infantry first learrit that open order tactics,
skirmishing and independent fire were a necessaryadjunct to survival on the empty
battlefield but rather on the North West Frontier. Thus when in September 1903 the
Secretary of State for War, William Brodrick, agreed to the introduction of the
SMLE, the decision was the direct result of the efforts made by this new group of
3
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Nevertheless, by 1903 the groups involved in small arms selection had significantly
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been easy to come by in the 1880s. The selection of the SMLE was as a result
considerably easier to orchestrate.
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11947, MOD Pattern Room

Archive.
4 T. Packenham, The Boer War (London: Weidenfield & Nicolson, 1979), pp. 73-73; Preston,
Volseley, the Khartoum Relief Expedition and the Defence of India, 1885-1900', pp. 269-270.
' Kochanski, Sir Garnet Wolseley: Victorian Hero, p. 222.
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The Boer War also brought to light another faction, known here as the cavalry
school, that had the potential to upset the Indians' ambition to make changesto the
Army's rifle technology. Led by men such as Sir John French and Douglas Haig, a
considerable source of friction between the two groups stemmed from the fact that
neither could agree on the military utility of shock tactics.

As far as the Indians

were concerned tactical and technological developments made the cavalry in its
6
form
In 1903 Roberts had insisted that the lance be
existing
redundant.
7
abandoned. The cavalry had no reasonto think that the Indians would stop there for
so vehement were the arguments that the dispute had the potential to spill over into
decisions being made about small arms. Finding agreement in relation to the SMLE
was therefore far from inevitable.

The third group considered by this chapter is made up of certain members of the
National Rifle Association (NRA) and a number of sceptical politicians, including
Hugh Amold-Forster, the Secretary of State for War from 1903 until 1905. Having
come to the debateafter the main discussions had been settled and without any direct
battlefield experiences themselves, the capacity of this final group to influence the
Indians and cavalry was limited.

Their ability to change small arms policy was

further complicated by the fact that they were wedded to the notion that, all other
things being equal, a longer barrel meant more accuracy and greater range. In an
effort to change policy some politicians raised questions in the House of Lords
whilst NRA members wrote of their concerns in letters to newspapers. None of this
could persuadethe Army to change its mind. Nor could the political head of the
War Office, despite receiving assistancefrom groups outside government, challenge
a consensusthat had already formed within the Army.

The SMLE gave both the

Indians and the cavalry school what they needed and as a result they were not
preparedto re-open the small arms question.

6A fuller exposition of this can be found in S. D. Badsey, Fire and the Sword: the British Army and
the Arme Blanche Controversy 1871-1921, (PhD, University of Cambridge, Cambridge, 1982).
7 B. Bond, 'Doctrine and Training in the British Cavalry, 1870-1914', in The Theory
and Practice of
War, Michael Howard (ed.), (London: Cassell, 1965), p. I 11.
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Before proceeding it is worthwhile noting some of the technical features of the
SMLE in order to prevent any confusion from arising. Like the LEME, the SMLE
was a bolt-action magazine rifle.

Incorporating many similar features, the breech

mechanism on the SMLE was principally the same as that found on the LEME.
Where the rifles most obviously differed was in relation to their length and the
nature of the wooden hand guards for the barrel. The SMLE was four and a half
inches longer than the carbine version of the LEME, a weapon previously provided
for cavalry and artillery units, and five inches shorter than the LEME rifle formerly
for use by the infantry. Unlike the LEME the barrel of the SMLE was fully encased
in wood so as to act as a hand guard. This made it possible for the shooter to carry
the weapon after it had fired several rounds without fear of getting burnt by hot
by
1
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lbs.
LEME
its
lighter
SMLE
Because
the
the
than
of
reduced size
was
metal.
In addition there were a number of other modifications that had been made to the
original LEME design.

However, as these are bound up with the weapon's

interpretive flexibility they will be discussedas the chapter unfolds.

The Indians
In many respectsthe Indians' views on small arms had much in common with those
differences
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of emphasis
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and
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of
follows
it
in
but
in
to
technical
what
will
matters
relation
a number of
especially
become clear that it was the Indians and not the radicals who were driving the
changes in rifle technology in the late Victorian period.

Made up of officers who

had served either within the Indian Army or as part of a British unit posted to defend
India, these men were united by their belief in marksmanship skills, independent fire
least
in
formations.
key
The
terms of the SMLE,
at
protagonists,
and open order
former
Army
Commander-in-Chief
Roberts,
Indian
Field
Marshal
Lord
the
and
were
his protdgd Colonel Ian Hamilton (eventually knighted in 1900 and made full
General in 1907). This section explores their backgrounds and views on tactics and
technology.
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Lord Roberts originally joined the Bengal Artillery in 1851, serving with distinction
during the 'Indian Mutiny' of 1857 when he won the VC and quickly rose to
Colonel and Quarter-Master General in 1876.8 Having become a full Major-General
in 1878, Roberts establishedhis military reputation beyond any doubt when he force
marched 10,000 men the 312 miles from Kabul to relieve the siege of Kandahar
during the Second Afghan War of 1878-1880.9 In November 1881 he became
Commander-in-Chief of the Madras Army and was promoted to Lieutenant-General
in 1883. A keen shot, Roberts backed the South India Rifle Association and
10
his
into
By 1885 Roberts was Commander-inteam.
organised
staff
a shooting
Chief of all British forces in India making full General in 1890.11 In 1893 he
returned to England without a posting where, on half pay, it seemed he might be
forced to seek early retirement. With the departure of the Duke of Cambridge and
the appointment of Lord Wolseley to Commander-in-Chief in 1895, Roberts was
saved from this possibility

and appointed Commander-in-Chief of Ireland.

Following 'Black Week', Roberts replaced General Buller and took command of
British forces in South Africa. By November 1900, having occupied Bloemfontein
and Pretoria, the capitals of the Boer Republics, he returned to Britain to take up the
position of Commander-in-Chief.

Roberts was very keen to improve the standard of rifle shooting within the Indian
2
'
Army. To this end he appointed Ian Hamilton to be Assistant Adjutant-General of
"
in
1882.
After attending
Madras
Army
Headquarters
Musketry at the
the spring of
the School of Musketry at Hythe, Hamilton worked studiously to improve the skills
of his regiment, the Gordon Highlanders. Training his regiment to shoot was not,
however, what attracted the attention of the Lord Roberts. Rather, Hamilton first
he
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demonstrated
Roberts
Second
War
Afghan
the
to
the
notice
of
where
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8 A. Wessels (ed.), Lord Roberts and the War in South Africa, 1899-1902, (London: Sutton
Publishing, 2000), p. xiv.
9 Ibid., p. xiv.
'0 D. James,The Life of Lord Roberts, (London: Hollis & Carter, 1954), p. 191.
11Wessels (ed.), Lord Roberts and the War in South Africa, 1899-1902 p. xv.
12James,The Life of Lord Roberts p. 191-192.
" J. Lee, A Soldier's Life Generai Sir Ian Hamilton, 1853-1947, (London: Pan Books, 2000), p. 19.
-
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14
in
it
had
been
by
British
troops.
courage retaking a picket after
abandoned
some
Known as a brave officer and to have served with distinction in India and during the
First Boer War of 1881, Hamilton reinvigorated musketry drill in India.

This was achieved in a number of ways. Firstly, Hamilton set about completely rewriting the Indian Army's musketry regulations. Then having made several changes
to the layout of the four rifle ranges in India he ensured that Indian Army officers
and men could for the first time take advantage of the facilities to practice their
15
shooting. Musketry training was no longer simply about striking a bull's eye at
certain set distances but rather also involved higher instruction on hitting moving
from
deer
All
the
the
targets
that
ground.
running
or
such
as
sprung
up
objects
conceived of in the first instance by Hamilton, the drill book and butts now reflected
individual
important
be
he
the
to
most
aspects
of
rifle
shooting:
considered
what
initiative and marksmanship.16 These ideas were further expounded in his 1885
book The Fighting of the Future where Hamilton argued that, '... the paramount
17
'.
is,
he
fighting
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in
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that
and well...
man
should shoot
Later on in life when questioned about his experiences during the Second Boer War
it would become clear that Hamilton's views on marksmanship had hardly changed
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as
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career
the 1880s was that Hamilton had the full support of Roberts. With so much
importance being attachedto it by such a senior commander there could be no doubt
that the Indian Army's skill at arms would have to improve. What would prove to
be annoying for the likes of Wolseley and Cambridge at the War Office was that,
despite initially rejecting the proposal, they were forced into adopting the Indian
The
kept
in
British
training
to
that
up-"
real
units
order ensure
system of musketry

14Ibid., p. 12.
'5 The ranges were located at Pachmarhi, Chugla Gully, Secunderabadand Deolaii. See 'Musketry
and Field-Firing', Pioneer, February 15'h 1890, Hamilton Papers 17/2, Liddell Hart Centre for
Military Archives (LHCMA).
16Lee, A Soldier's Life General Sir Ian Hamilton, 1853-1947, p. 19.
17Capt. 1. S. M Hamilton, The Fighting of the Future, (London: Kegan Paul, 1885), p. 14.
18Evidence given by Lieutenant-General ]an Hamilton to the Royal Commission of the War in South
Africa (RCWSA), 12'hFebruary 1903, Vol. 2 Minutes of Evidence, p. 112, RCWSA.
'9 Lee, A Soldier's Life General Sir Ian Hamilton, 1853-1947, p. 20.
-
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British school of musketry, one Indian paper commented, '... is at Simla and not
Hythe'. 20

Nevertheless, competition between the British and Indian armies was not the main
reason for Roberts' interest in musketry training.

Rather his concerns were

motivated by the problem of defending the difficult mountainous terrain on the
North West Frontier.21 Stimulated by the possibility that the Russiansmight use the
country as a staging post for the overland invasion of India, Britain's involvement in
Afghanistan was limited to preventing invasion and keeping the restive Pathantribes
from attacking the Punjab.

This was not achieved simply by manning fixed

fortifications but by regular patrols to gather intelligence and suppresstribal factions
22
bribery.
key
by
buying
the support of
tribesmen through trade and
and
Occasionally, a major expedition had to be organised in order to assert British
interests in the region and it was invariably whilst undertaking these activities that
the traditionalists' approach to drill came under close scrutiny. The fact of the
matter was that hill fighting required a fundamentally different set of tactical skills
from those used by heavy line infantry.

Compared to colonial campaigning
with a skill that was unmatched.

in other parts of the Empire, Afghans fought
Occasionally

the Pathans would launch sword

wielding charges that could easily be repelled by volley fire.

More fruitful tactics

involved taking advantage of the terrain and shooting their enemies from behind
23 In these
circumstances close order formation and volley fire were a lethal
cover.
combination:

not for Afghans but rather for those British battalions which utilised

because
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tactics.
standing
was
such
an easy target for Pathan sharpshooters. Afghans could use the time between each
volley

to bob up from behind a rock to pick off individual

soldiers. Winston

20'Musketry in India', BroadArrowl 16thjUly 1892,Hamilton Papers,17/3/2,LHCMA.

2' A fuller description of the various geographical and climactic features found on the North West
Frontier can be found in T. Moreman, The Amy in India and the Development of Frontier Warfare,
1849-1947, (Basingstoke: Macmillan, 1998), pp. 1-4.
22Ibid., p. 5.
23Ibid., pp. 12-13 and p. 63.
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Churchill noted that, 'tribesmen... dart from rock to rock... before the attention of a
section could be directed to them and the rifles aimed... the target would have
ý 24

vanished. ...

Wearing distinctive dress, responsible for command and control and

orchestrating the fire of their men, officers were particularly vulnerable to this kind
25 At the
fire.
of
same time the LEME rifles available to British infantrymen were
not light enough to facilitate

snap shooting at moving targets that were often at

higher elevations. As a result the technology had the potential to reinforce a tactical
approach inappropriate for the terrain, a situation that was to come to a head during
the Tirah Campaign of 1897-98 where the traditionalists'

was put

approach to infantry drill

26
to the test

.

Compared to other campaigns on the North West Frontier, the Tirah saw the British
and Indian Armies facing an enemy armed with a high proportion of breech-loading
27 While the Pathans had been
long
and
range rifles.
armed with muzzle-loading
muskets and home-made rifles the level of threat could be countered without
restricting speed of manoeuvre. However, as the tribesmen acquired rifled weapons
with modem ammunition British commanders were compelled to throw out pickets
28
hilltops
This helped
but
the line

on

along

to protect the main column

of advance.

restricted movement. Given the large distancesthe Army neededto traverse in order
to suppressrevolt this could severely limit operations.

Bearing in mind the reforms put in place by Roberts and Hamilton, Indian Army
units, especially when recruited from mountainous regions, were in a better position
to face the onslaught. British battalions, by contrast, suffered, partly becauseof the
way in which some were wedded to the drill book and unwilling to learn from their

" W. Churchill, The Story of the Malakand Field Force, (London: Longmans & Co, 1899),
285.
Ibid., p. 289.
26N. Evans, From Drill to Doctrine: forging the British Army's tactics. 1897-1909, (PhD, King's
College London, London, 2007), pp. 27-71.
27Ibid., pp. 34-35.
28See the T. Moreman, 'The Army in India & Frontier Warfare 1914-1939', found
at
http: //xvww.kinp,-emperor.com/article4. htm, site visited on 20'h September 2007.
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29
Indian
With close order volley fire likely to result
more experienced
counterparts.
in unnecessary casualties, the tactics most appropriate for mountain warfare included
skirmishing skills such as the use of open order formation, independent fire, stalking
30 As these tactics
field
and
craft .
could not be controlled by word of battalion
commanders, officers and men had to be more self-reliant and willing to use their
initiative

when confronting

unplanned

situations.

Despite their

best efforts,

however, the Native Army was often let down by the standard of their equipment.
Armed

with

the Martini-Henry,

a weapon which

still

utilised

black

powder

ammunition, tactical achievements could be undone and positions given away when
3
1
fired
first
But technology aside, the Indian Army was in many
their
troops
shot.
ways better prepared for warfare in the hills compared with their counterparts in the
British Army. 32

Given the casualties that occurred in the first year of the campaign, the Tirah
"
British
military establishment.
expedition caused a considerable shock within the
The responseof the Indian Army was to cement an already familiar approach to low
level initiative and small unit tactics by issuing a new manual in 1900 called
Mountain Warfare. The reaction from the War Office was to appoint Ian Hamilton
to become Commandant of the School of Musketry at Hythe. Accidental injury had
34
from
distinction
Hamilton
in
Tirah.
However, his
the
serving with any
prevented
for
musketry made him a natural choice for General Sir Evelyn Wood,
enthusiasm
3'
Adjutant-General
Having taken this new post, Hamilton was
British
Army's
the
.
in a position to do for the British Army what he had tried to achieve for the Indian
Army. At the same time, in terms of the SMLE story, the appointment was crucial
for it ensured that an Indian was well placed to express their views on matters
29Moreman, The Army in India and the Development of Frontier Warfare, 1849-1947, pp. 71-72.
'0 Ibid., pp. 13-24.
3' Evans, From Drill to Doctrine: forvina the British Armv's tactics, 1897-1909 p. 46.
32It should also be noted that following the campaign the Indian Army was first to be equipped with
the SMLE. This was partly becausethe Indian Government had a budget surplus of LI million. See,
letter from Secretary of State for War to Chancellor of Exchequer, 8thDecember 1903, Arnold Forster
Papers,50306, British Library (BL).
33Evans, From Drill to Doctrine: forging the British Army's tactics, 1897-19091 35.
p.
34Lee, A Soldier's Life General Sir Ian Hamilton, 1853-1947, pp. 40-42.
35]bid., p. 43.
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relating to small arms. This was to prove important in 1898 when a small arms
committee was established by Field Marshal Wolseley to look at whether the LEME
36

ought to be replaced.

The idea of changing the infantry's rifle for a shorter weapon had first surfaced in
December 1895 when Colonel Lockyer, the Chief Inspector of Small Arms, had
37
barrels
had
Army
Carbines
that
the
and
should
short
entire
use carbines.
suggested
were usually issued to cavalry and artillery units that needed personal firearms but
whose main role did not involve the use of small arms fire. This could put these
units at a disadvantage if they were forced to take on infantry in unfavourable
circumstances.

This was because the carbine's shorter barrel allowed the

had
been
before
in
firing
dissipate
they
the
to
chamber
combustion energies created
fully utilised to propel the bullet. Consequently, a typical carbine was effective out
to a shorter range when compared to a rifle. On the other hand the LEME carbine
less
lb
l3oz
I
in
9'/2
inches
had
been
1894
weighed
was
shorter
and
adopted
which
38
handier
It
to use
than the conventional weapon and was as a result considerably
.
was therefore easier to pick up and aim: an important consideration when taking
snap shots at moving targets.
Nevertheless,all the while the carbine fired black powder ammunition it would be at
during
disadvantage
However,
the early 1890s
to
when compared a rifle.
a range
this situation began to change as a safe manufacturing process for cordite - the
39

British design of smokeless propellant - was perfected.

All other things being

36Arnold Forster Papers, 50315, BL.
" Letter entitled 'Carbine in Lieu of the Rifle' from CISA to IGO, 20'h December 1895, SUPP 6-65 1,
National Archive (NA).
38]bid.; Textbook of Small Arms (London: HMSO, 1929). p. 7; see List of Changes, LC. 775 1,
MOD Pattern Room Archive.

39Whilst subsidiaryto the main argumentsadvancedin this chapter,it is importantto note,from a
socio-technicalperspective,that the selectionof corditewasnot the resultof a simpleor inevitable
technicaltrajectory. In fact the War Office decisionto adoptthe propellantwas mired in a numberof
commercialscandalsthat werepassingthroughthe courtsduringthe early 1890s. Lord Rosebury's
Liberal Governmentwas forcedout of office in 1895in what becameknown asthe 'cordite scandal'.
The origins of this affair lay in the way the War Office managedthe relationshipbetweenthe
ExplosivesCommitteeappointedby the Dukeof Cambridgein 1888andthoseprivateinventorswho
put forwarddesignsfor considerationby the government.Both Sir FrederickAbel and Sir James
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equal, the energy created by cordite was greater than that produced by black
40
As a result muzzle velocities could be increased and bullets propelled
powder.
with a flatter trajectory. Smokeless powders consequently had a number of tactical
41
desirable.
Flatter trajectories meant that
that
their
advantages
made
selection
soldiers had to make fewer compensatory adjustments to their aim, thereby making
it easier to hit a target. This reduced ammunition wastage. At the same time, this
new ammunition ensured the shooter's position was not revealed when he fired.
This would not be such an important consideration when fighting against poorly
armed foes like the Dervish, but when up against men armed with equivalent
technology the empty battlefield phenomenonwould be exacerbated.
As Colonel Lockyer had observed these were not the only possible advantagesto
come from a change to cordite. Faster muzzle velocities meant that weapons with
shorter barrels such as the LEME carbine could achieve similar range and accuracy
42
LEME
Although cordite propellant was
results when compared to
rifles.
subsequently adopted even for the LEME, according to Sir Henry Brackenbury it

Dewar had developed cordite which they claimed was an adaptation of the powders submitted to
them whilst they were members of the Explosives Committee. As a result of several explosions of a
prototype version of the propellant at the Royal Gunpowder Factory at Waltham Abbey critics were
left deploring the War Office's decision to use a design which private inventors and industry believed
to be inappropriate and possibly stolen. When the War Office was forced to explain itself it emerged
that neither Abel nor Dewar had paid royalties for any of the ideas submitted to the Government.
Moreover, unable to make any money from the patent in Britain, Abel and Dewar patented the
invention in European countries so they might personally profit from cordite. Both Alfred Nobel and
Hiram Maxim subsequently decided on legal action in order to uphold their rights over what they
believed to be their invention. With the legality of the War Off ice's actions being decided in the
courts, some military concern about the utility of the powder and a limited amount of ammunition in
the reserves,the government was held to a vote in Parliament which aimed to reduce the pay of the
Secretary of State for War. When this vote was lost, the Liberal Party was forced to resign from
office. See various articles in 'Arms and Explosives' dated from 1892 to 1895 and specifically 'Arms
and Explosives -A Technical Trade Journal', "Cordite in Parliament", (1893) No. 13 Vol. 11,p. 2.
See also C. Trebilcock, 'A "Special Relationship" - Government Rearmament and the Cordite Firms',
Economic Histo[y Review Vol: 19 No: 2 (1966), p. 376; R. Amiable, 'Scientific Reasoning and the
Empirical Approach at the Time of the European Invention of Smokeless Powder', in Gunwwder.
Explosives and the State -A Technological Historv, B. J. Buchanan (ed.), (Aldershot: Ashgate
Publishing, 2006). pp. 345-346; and R. Rice, 'Smokeless Powder: Scientific and Institutional Contexts
at the End of the Nineteenth Century', in Gunpgwder, Explosives and the State -A Technological
Historv, B. J. Buchanan (ed.), (Aldershot: Ashgate Publishing, 2006), p. 357.
40Reynolds, The Lee-Enfield Rifle, p. 30.
41Ibid., p. 30.
42'The Evolution of Small Arms', The Timesl I` July 1898.
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43
for
favour
Army.
the
of adopting a carbine
was clear that Lord Wolseley was not in
Almost certainly this was because, in the Commander-in-Chief s opinion, long
barrelled rifles meant increased range which was more important to him than
drill
formations
despite
his
handiness.
For
towards
and
attitudes
open order
weapon
it is likely that Wolseley still believed long range volley fire by company or section
had some battlefield utility when a beaten zone was neededto destroy a large body
44
formation.
in
of advancing enemy close order

Wolseley's rejection of Lockyer's suggestions presented some technical and
financial challenges. Cordite's increased heat encouragedwear and tear especially
45
barrel.
If costs were to be minimised and weapon
breech
LEME's
end of the
at the

found.
The
be
had
to
technical
to
the
then
problem
a
solution
efficiency maintained
46
This prolongedthe
for
LEME.
Enfield
develop
RSAF's answerwas to
the
rifling
life of the barrel and led to the introduction of the long Lee-Enfieldrifle and its
47
Leedecision
ly.
the
in
1898
The
1896
to
adopt
respective
and
carbineequivalents
Enfield was therefore most probably a bi-product of Wolseley's views on the
importanceof long rangefire. But Lockyer's memoalso raisedthe possibility of a
lighter rifle. If such a thing was possible without sacrificing Wolseley's range
Lee-Enfield
both
LEME
Army
the
the
then
the
and
might
abandon
requirements

4' Arnold Forster Papers,50315, BL.
44 Wolseley's views on this can be found in Brackenbury, 'The Latest Development of the Tactics of
the Three Arms', , p. 482. Although this article does not provide contemporaneousevidence it is
likely, given the British Army*s engagement in the Sudan in 1898, that Wolseley still saw some
between
first
fallen
fire.
beaten
is
the
long
A
in
the
shot
the
area
of
zone
of
range
volley
use
utility
by
it
bullet's
last
In
British
Army
trajectory.
the
the
produced
usually
was
graze of a
catch and
groups larger than sections who fired by volley. Such tactics were only used to engagetargets at
extreme ranges greater than 2000 yards where even high velocity ammunition would not be effective
tire
flight.
In
bullet's
these
to
the
to
circumstances
the
gravity
raised
allow
assist
rifle
was
unless
length
located
iron
in
looking
down
the
be
traditional
the
the
along
of
manner:
sights
aimed
could not
the barrel. Instead the LEME, Lee-Enfield and SMLE had a dial sight attached half way down the
length of the wooden hand guard. By elevating the rifle upwards the shooter could look through an
in
dial
located
to
the
the
to
the
on targets out
zero
and
as
a
result
side
of
receiver
sight
aperture sight
to the 3000 yards. The maximum range marked on the SMLE's dial sight was 2800 yards. For a
description of the dial sight in use see, Reynolds, The Lee-Enfield Rifle, p. 59.
45Reynolds, The Lee-Enfield Rifle, p. 30.
46i. e. a change in the pattern of grooves within the barrel of the rifle from Metford to Enfield design.
Ibid., p. 37.
47See List of Changes,LC. 8196 and LC. 8390, MOD Pattern Room Archive.
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sooner than later.

Accordingly in 1898 Wolseley, whilst Commander-in-Chief,
48

directed that further investigations be undertaken into a new rifle for the Army
.
It was at this point that Ian Hamilton entered the picture.

With his arrival at Hythe,

Hamilton was in the perfect place to influence the design of small arms based on his
49
fighting
North
West
Frontier
Hamilton was chairman of a
experience of
on the
.
new Small Arms Committee made up of three men, one of whom included the
Charged with investigating

CISA, Colonel Lockyer.
should

be introduced

consideration

the committee

and further examination.

drew

whether a new lighter rifle

up a short

By April

list

of weapons for

1899, having examined four

possible firearms including Lockyer's

carbine and a number of modified shortened
50
its
Lighter weapons
rifles, the committee made
recommendations.

Lee-Enfield

because
for
it
they
the soldier to take a snap shot
would
make
easier
preferred
were
at a moving target. Achieving this without reducing the length of the rifle would be
too difficult.

Accordingly,

the decision was taken to lighten the rifle by shortening

its barrel, take advantage of cordite ammunition but avoid compromising on weapon
range. In this respect Lockyer's

its
barrel
because
carbine suggestion was rejected

was too short but one of the other modified
relatively

Lee-Enfields

appeared to provide a

it
for
to
the
this
was put
reason
weight problem and
simple solution

forward by the committee
Unfortunately for the Indians, before the matter could
.51
be investigated further the Boer War had started. However, by the time the issue
was considered again Wolseley had been replaced by Roberts and the Wolseley ring
52
had collapsed
If Wolseley had been left in office long enough, there might have
.

been more argument within the War Office over what would replace the LEME. As
it was events not only made it possible for the Indians to influence the design of

48Arnold Forster Papers,50315, BL.
49Ibid. Although there is no explicit evidence to substantiate the point, Hamilton's appointment was
almost certainly made by the Adjutant-General, Sir Evelyn Wood. Wood had appointed Hamilton to
Hythe despite the fact that Hamilton was not part of the Wolseley ring. That Wood managed to
achieve this was probably a result of Wolseley's failing health.
'0 'The New Rifle Memorandum by the Secretary of State for War and Replies by Sir Henry
Brackenbury, Director General of Ordnance,' 20 April 1903, Arnold Forster Papers, 50315, BL.
5' Ibid.
52Kochanski, Sir Garnet Wolselev: Victorian Hero, p. 272.
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small arrns in the first place but also ensured there would be little resistanceto their
views from other protagonists. This made the decision to abandon the LEME and
Lee-Enfield easier to orchestrate. With several important modifications, the weapon
that Hamilton's committee recommended in 1899 would eventually become the
SMLE in 1903. Before that ambition could be realised, however, circumstances
would also have an impact on the Indians and their views on what should replace the
LEME.

The Boer War 1899-1902
The Boer War proved to be extremely controversial for the British Army. Half a
million British and colonial soldiers fought around 78,000 Boers over a two and a
53

half year period
.

The war progressedin a number of phases. In the first, the Boers

staged a limited offensive that resulted in the siege of Kimberley, Mafeking and
Ladysmith. In the second, Buller's counter offensive was repelled leading to his
replacement by Field Marshal Roberts.

In the third, Roberts would launch

successful attacks towards Bloemfontein and, before the end of 1900, occupy the
capitals of the Orange Free State and the Transvaal. In the final phase, Roberts
would return home to become Commander-in-Chief and Lord Kitchener would take
the fight to the Boers who were waging a guerrilla campaign. In terms of the SMLE
story, Buller's defeat heralded the collapse of the Wolseley ring and ensuredthat the
small arms debate would change in favour of the Indians. However, the war also
influenced the Indian view of tactics and small arms technology and helped raise to
prominence the second important interest group known here as the cavalry school.
This section is therefore concerned with how the Boer War affected technical
decisions in relation to the SMLE.

It is not easy to make generalisations about the British Army's performance during
the war without being overly simplistic. Some units fought well, demonstrated an
battlefield
faced
the
that
they
of
problems
and used appropriate tactics
appreciation
to achieve victory.

Others did not.

At Elandslaagt in 1899, for example, Ian

" Wessels(ed.), Lord Robertsandthe War in SouthAfrica, 1899-1902p. xiii.
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Hamilton organised a successful attack on Boer positions that involved infantry in
open order formation, a flanking manoeuvre and cavalry.

54

On the other hand

Major-General Hart at Colenso demonstrated the error of traditionalist, sometimes
described as Aldershot, tactics when he marched the Irish Brigade in close order up
to the Boer lines only to get severely mauled by a hidden enemy firing smokeless
276" Mauser ammunition. 55
.
Veterans of the North West Frontier recognised the similarities between the way the
Boers and Afghans fought. On the defensive the Boers could easily hide themselves
along a geographical feature, firing on the British as targets revealed themselves,
56
But
knowing

that their smokeless ammunition would not give them away.

when

on the attack they could be reckless, especially when facing inexperienced or poor
quality troops with poor marksmanship skills.

As Hamilton observed, in these

circumstances the Boers would be more than happy to ride their ponies close to
British lines and shoot from horseback before riding away."

Within a month of arriving at Cape Town, Roberts issued several memoranda to all
explicit guidance on what tactics ought to be utilised in
58
This drew on his experience of war on the North West
fighting in South Africa.

commanders providing

Frontier. Not only did it make it clear that open order was to be the norm and not
the exception but, given the Boers' tactics, banished the use of volley fire as
formations
battlefield
Roberts
that
might
practice.
recognised
open
order
standard
cause command problems for battalion and company commanders unused to light

54N. Evans, 'Boer War Tactics Re-Examined', JRUSI Vol: 145, (2000), p. 71.
" Packenham. The Boer War, pp. 225-228; for an excellent account of the variety of weapons used
by the Boer Armies see Ron Bester, Boer Rifles and Carbines of the Anglo Boer Wa[, (Bloemfontein:
War Museum of the Boer Republics, 1994).
56Undated anonymous note, Hamilton Papers,2/3/34, LHCMA; Letter from Lord Roberts to Sir
Henry Fletcher Bart, I` January 1901, WO 108/411, NA.
57Letter from Sir Ian Hamilton to his wife, 12'hNovember 1901, Hamilton Papers,2/2/7, LHCMA.
In evidence provided to the Royal Commission for the War in South Africa, Lord Roberts stated that
British troops were better at shooting at, "'long distances" than they were at short distances, but they
were nothing like as good as "the Boers at the short distances"'. See Vol. 1, p. 48, RCWSA.
58'Notes for Guidance in South African Warfare', issued 5thFebruary 1900, Vol. 1, Appendix 2, pp.
531-532, RCWSA.
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infantry tactics and suggestedthe use of whistle commands as a stop-gap.59 The
solution was hardly ideal but given the general level of the Army's skirmishing

skills therewerefew altemativesavailable.
At the same time Roberts appreciated that one way of increasing the shooting
prowess of the Tommy was to change the rifle in such a way as to make it more
convenient, given battlefield conditions: to take away any technical encumbrances
that might inhibit its use. Thus from the technology perspective, by November 1900
Roberts was telling the Secretary of State for War, Lord Lansdowne, that he
believed a new weapon along the lines recommended by Hamilton in 1899 ought to
60
developed
by
further
British
be
Army as a whole. He even went
the
and adopted
further and stated that it might be appropriate to look at smaller calibres than the
303" round: the 276" Mauser had clearly made an impact with all those who were
.
.
fire.
its
the
end
of
receiving
on
61
for
financial
Roberts' view on changing calibre was eventually abandoned
reasonS.
Nevertheless, the fact that he was considering it provides some insight on his views
of the battlefield.

For, depending on the precise design, changing to a smaller

British
logistical
the
that
the
affected
some
of
also
relieve
constraints
might
calibre
Army.

By decreasing the size of the round it would be possible to carry more

in
increasing
the
the overall volume or weight of
supply
chain
without
ammunition
baggage transported.

This was an attractive proposition because, as Lord Kitchener

had observed, the men were invariably reluctant to fire independently without
62
In Kitchener's mind the problem was not
from
direction
more senior authority.

but
by
the
magazine
unsanctioned use of
over expenditure of ammunition caused
fire
initiative
the
to
the
when presented with a
of
soldier
open
rather encouraging
63
drumming
been
had
It
that
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on
so much effort
expended
seemed
viable
59Ibid., pp. 531-532.
60Telegram No. 1369 to Secretary of State for War from Lord Roberts, l8th October 1900, WO
108/411, NA.
61Amold-Forster Papers, 50315, BL.
62Vol. 1, RCWSA, p. 46.

63Ibid., p. 46.
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home the fact that the British Army fought at the ends of a lengthy supply chain that
it had been forgotten that one of the objectives of battle was to kill the enemy.

One of the driving ambitions behind the Indians' decision to adopt the SMLE in
1903 was, therefore, the need to encourage soldiers to make more independent use
64
ity.
This was not a new idea. On
of their rifles to engage with targets of opportun
the basis of his experience in India, Hamilton had suggestedas much in 1899. What
the Boer War did was to drive home the need for technical change in order to tighten
up the relationship between the design of the rifle and the way it was to be used.
Reducing its length and weight whilst removing the magazine cut-off was seen as a
65
by
be
his
means
which a soldier might
encouraged to use
rifle when appropriate.
Although the cut-off was eventually retained, mainly becauseof concerns expressed
by native army commanders who valued the discipline of single-shot fire, the fact
66
keen
it.
Indians
The main reasonwhy they wanted to
to remove
were
was that the
make these changes was because they accepted the need to remove devices that
for
fire
it
it
the men to use
to
the
thereby
easier
rate of
making
made possible restrict
67
dictated
by
battle.
the needsof the
their weapon as
At the same time, the number of rounds held in the magazine was increased from
eight in the LEME to ten in the SMLE.

68

This change, whilst seemingly minor,
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64'Memorandum by Secretary of State for War and Replies by Sir Henry Brackenbury, DGO, 1903',
Arnold Forster Papers, 50315, BL.
65Major R. J. Makur. 'New Short Rifle Summary of Leading Facts', Arnold Forster Papers,50315,
BL.
66Reynolds, The Lee-Enfield Riflel pp. 90-91.
67'Memorandum by Secretary of State for War and Replies by Sir Henry Brackenbury, DGO, 1903',
Arnold Forster Papers, 50315, BL.
68Reynolds, The Lee-Enfield Rifle, p. 83.
69Ibid., p. 8 1.
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during the 1880swere not so important to the Indians. Nor, it would seem,did they
distrust the soldier in quite the sameway as the traditionalists.

The enemy, both in India and South Africa, had adopted tactics of concealment
based on their superior knowledge of the terrain and their mobility. This was
harder
it
in
to
by
the
considerably
made
powders
which
smokeless
way
compounded
identify their location. As far as the Indians were concerned a weapon that was easy
to reload, did not hinder movement and made it easier to bring up to the eye to aim
by being both lighter and shorter only served to encourage its use against elusive
first
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the enemy quickly whilst remaining concealed.

The Cavalry School
Whereas the infantry were primarily armed with rifles, the cavalry's traditional
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the
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First World War, (New York: Vintage Books, 2000), p. 109.
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71
Han,
daring
in
deliver
emphasised
and a willingness to take risks order to
victory.
As far as the Indians were concerned the Boer War had definitively demonstrated
the bankruptcy of tactics that depended on the shock of the charge.72 Instead they
advocated reforms to the cavalry's armament, furiously rejected by the cavalry
school, such that the sword would become the adjunct to the rifle.

With these

arguments forming the background to the small arms debate this section seeks to
show why the SMLE was acceptableto the cavalry.

Both Sir John French and Douglas Haig went on to become Field Marshals
responsible for commanding the British Expeditionary

Force in France during the

First World War. Whilst it would be a mistake to assume that their passion for the
horse resulted in inappropriate tactics that culminated in the Somme, 73 it is fair to
say that both men believed in the utility of the cavalry. This had been demonstrated
to them during a number of campaigns where mobility was extremely important.

In

the case of Sir John French this was first established during Wolseley's attempts to
relieve Gordon in Khartoum.

As a member of Stewart's desert column, French had

shown ability and courage maintaining

control of the cavalry contingent and was
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became a Colonel in 1895. In the same year Sir Redvers Buller, then AdjutantGeneral, asked French to re-write the manual on cavalry drill.

In 1899, upon taking up his appointment as commander of the I" Cavalry Brigade at
Aldershot, French met Douglas Haig. Haig had previously shown exemplary service

commandingEgyptiancavalry during the SecondSudanWar of 1898and upon his
75
England
French's
Brigade
Major.
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was made
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" Marquess Anglesey, A History of the British Cavalry: 1816-1919, Volume 4 (London: Secker and
Warburg, 1986), p. 408.
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together with some distinction during the Boer War. In 1899, Buller asked French to
command the I" Cavalry Division.

Prior to taking control of the cavalry, French and

Haig found themselves working

alongside

Ladysmith.

]an Hamilton

during

the siege of

After having escaped, the two men went on to engineer the defence of

the Colesberg area of the front: the only successful operation prior to Buller's
76 With Robert's
in 1900
Cavalry Division formed

the
part
arrival early
replacement.
of the force assembledfor the march on the Boer capitals. It was at thisjuncture that
the relationship between the Indians and the cavalry school becamestrained.

The Cavalry's battlefield problems arose as a result of the increasedavailability of
sophisticated munitions technology that complicated the tactical picture. Smokeless
77
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.
explosive shells, known in Britain as Lyddite, held out the prospect of improving the
destructiveness of artillery bombardmentS.78 In such circumstances the trooper,
riding on his horse, was particularly vulnerable and his ability to charge a mass of
visible enemy located in the open not only difficult but, given the nature of the
79
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77For a fuller description of the smokeless ammunition, rapid firing small arms available to the Boers
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its poor horsemanship.82 Regardless as to which of the protagonists was right, the

incidentcontinuedto causefriction.
Unfortunately

for the likes of French and Haig who were still in South Africa, when

Roberts returned home he was able to use his position to influence how the cavalry
would be equipped in the future without
Commander-in-Chief
rifle.

facing significant

opposition.

What the

decided was that the arme blanche should be secondary to the

Indeed, in the service manual 'Cavalry

Training'

Roberts wrote what would become an inflammatory

published in 1904, Lord

preface which stated his views

clearly on the role and usefulness of the cavalry and asked that, in the future,
training reflect the nature of the firepower dominated battlefield 83 As far as he was
.
concerned the cavalry ought to have first-rate rifles and emphasise the use of fire
84
in
Accordingly,
tactics
their training.
armament of the cavalry.

in 1901 Roberts moved to amend the

The lance was abolished except for ceremonial and

policing duties whilst the sword would be retained but only as an adjunct to the
85 In the future the rifle
rifle.
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be
sufficiently well trained to use the sword should an unusual situation on
would
the battlefield make such tactics appropriate.

Needless to say the cavalry officers disagreed with the balance of Roberts'
decisions. They understood the necessity to train the cavalry in the use of a rifle but
they firmly believed in the virtue of the arme blanche.88 In their opinion the
problem was not with their role or training but was the result of being equipped with
82 Ibid., pp. 97- 100.
83 See Anglesey, A History
of the British Caval! a: 1816-1919, Volume 4 pp. 396-397.
84Spiers, 'The British Cavalry, 1902-1914'.
pp. 73-74.
85Anglesey. A History of the British Caval[y: 1816-1919, Volume 4.
pp. 391-392; Bond, 'Doctrine
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of the British Cavaljy: 1816-1919. Volume 4 p. 397.
ýecond
87Spiers, 'The British Cavalry, 1902-1914',
Afghan War, Roberts
pp. 71-72. During the
observed how the cavalry could be rendered completely ineffectual if the troopers had been thrown
from their horses whilst their carbines were in bucket on the saddle.
88 'Report
on the Organisation and Equipment of Cavalry', 8h November 1901, WO 32/6781, NA.
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89

Several cavalrymen claimed that having a weapon with a shorter barrel
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the man behind the weapon and onto the rifle itself But in either casethe complaint
about the carbine threw doubt on Roberts' argument that the cavalry had not
dismounted often enough to make effective use of their secondary weapons.91 The
fault was not with the cavalry itself but the poor choice of equipment that they had
been forced to accept.

Accordingly, the main reason why the cavalry school was keen supporters of the
SMLE was becausethey believed it would put them on an equal footing with the
infantry should they be forced to dismount.92 The encumbrance of having a longer
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that their traditional roles were redundant. On the contrary, adopting the SMLE
demonstrated that the cavalry were more than willing to embrace fire action in
importantly
More
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addition
ensuredthat the cavalry would have a unique role on the battlefield, Not only could
they argue that they could undertake shock action, reconnaissance and flank
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90For example see evidence provided by Scots Greys, '1899-1901 Reports on Equipment in South
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'Extracts from Reports 1899-1901: Rifles, Carbines, Ammunition and Sword Bayonet, pp. 145-150,
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a crucial role, either in the vanguard of a meeting engagement,or as an emergency
96
in
defence.
Adopting the SMLE was, therefore, a shrewd move in
stop-gap
deflecting those critics who argued that there was no place for the horse on the
contemporary battlefield.

The SMLE sceptics
Whereas the views of the Indians and cavalry school were grounded in their
experience of battle, what distinguishes this final group from the other factions was
their sceptical views of the SMLE combined with their lack of battlefield
experience. Made up of members of the NRA and doubting politicians such as
Hugh Arnold Forster, the Secretary of State for War from 1903 until 1905, these
actors questioned the need for a shorter barrelled rifle and were concerned by the
Army's decision to abandon the LEME. As a non-governmental organisation that
was closely connected to the military-political establishment, members of the NRA
could use their contacts to help make a case for an alternative firearm.

In

combination with support from the Secretary of State for War this might have paid
dividends. Surprisingly enough, however, not even the active intervention of Hugh
Arnold Forster could upset a plan already set in motion by Lord Roberts. It seemed
that the consensusthat had formed between the Indians and the cavalry school was
too strong for this last group to challenge the decision to adopt the SMLE. This
section explores the difficulties that these actors experienced whilst they went about
trying to challenge military opinion.

The NRA had been established in November 1859. Formed by members of the
Volunteer Force, the ambition of the new association was to improve not only the
97
Volunteers
but
the
shooting skills of
also of rifle shooters generally. By holding
regular competitions the hope was to make shooting as popular as other British
sporting events. With the Prince Consort as Patron and the Duke of Cambridge
offering an annual prize, the NRA had very close links with Royalty and the British
96Ibid., p.75.
97S. Cornfield, The Queen's PriZe The Story the National Rifle Association, (London: Pelham
of
Books, 1987), p. 17.
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military establishment from its inception. Even today the Queen's Prize, originally
established by Queen Victoria, is still a major event during the Imperial Meeting at
the NRA's home in Bisley.

With the appointment of Lord Roberts to the position of Vice-President of the
Association in 1901 and the eventual death of the Duke of Cambridge in 1904, the
NRA was extremely unlikely to make an official criticism of the decision to adopt
the SMLE.

Despite its official position the membership tended to have very

particular views about rifles, views which surfaced in a number of newspapersand
journal S.98 Wedded to hitting conventional bull's eye targets at set distances, the
association encourageda view of marksmanship that was invariably at odds with the
99
As far as the NRA's membership was concerned the service
needsof the military.
rifle ought to be capable of accurately striking targets out to long range distances.
Accordingly, members took a dim view of the SMLE becauseit did not fit with their
ideas on marksmanship and rifle design. In particular they were not happy with the
shortnessof the rifle, the lack of a wind gauge for the rear sight and the suitability of
'00
for
target shooting.
cordite ammunition

Similar views were being expressed by the Secretary of State for War who was
101
Minister.
Prime
For
the
unsure of
shorter rifle's merits and said as much to the
example, in correspondence with Sir Henry Brackenbury, the Director General of
Ordnance (DGO), Arnold Forster asked for fiirther information about the SMLE. 102
Specifically he had questions in five key areas. The first was whether the decision to
adopt the SMLE was subject to trial by an independentjudge. The second related to
whether other nations made use of the same weapon for both their cavalry and
infantry. The third was concerned with finding positive evidence that the SMLE

98For an indication as to the extent to which the SMLE
was subject to criticism see, 'Paper Cuttings,
1896-1905 - Small Arms and Ammunition', MOD Pattern Room Archive.
99For example see, 'The New Service Rifle', The Timesl 15'hSeptember 1903.
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102The New Rifle Memorandum by the Secretary State for War
by
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Sir
Henry
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and
Brackenbury, Director General of Ordnance,' 29thApril 1903, Arnold Forster Papers, 50315, BL.

-99-

was better than the rifles of other nations. The fourth centred on how shortening the

rifle by four inches affectedthe range of the SMLE when comparedto the long
LEME andthe firearmsof other nations. In his final questionArnold Forsterasked
whether longer rangeswere no longer deemednecessaryby the Army.

Given that the Secretary of State would have to defend the Army's decision in the
House of Commons it might not appear that Arnold Forster was doing anything
other than trying to make sure that he was sufficiently briefed. However, even after
he had received an official responsefrom the DGO outlining the main arguments in
favour of the SMLE, the Secretary of State did not appear to be happy with the
03
'
In 1905, for instance, after Brackenbury had been replaced by General
situation.
Wolfe Murray, at that time Master General of Ordnance, Arnold Forster asked
similar questions once more. This time, however, the responseshe elicited were not
just the views of the MGO but also those of the Superintendentof the RSAF who reemphasisedthe points being made by Wolfe Murray.

Clearly the Army was singularly unimpressedby the critics and was not prepared to
compromise on the SMLE. In a review of the arguments being made by the Bisley
set, Major Markur re-stated for the benefit of the Secretary of State the facts of the
battlefield as understood by the Army. 104 Fighting on the North West Frontier and
in South Africa had demonstrated the need for a light, handy rifle that would be
more than sufficient for the average infantryman. There was no need for a match
rifle, '-for

the use of experts contesting acrossthe green expansesof Bisley... [but

instead a weapon]... for use by comparatively clumsy practitioners, whose
operations extends from Canada to the Cape, and from the Afghan frontier to
Singapore 9.105Evidently the military members of the War Office, having returned
...
from the war in South Africa, were not prepared to take lessons in rifle design from
people who had not experiencedthe contemporary battlefield.
103
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On the face of it these issues do not appear to say much about why the SMLE took
the form that it did. However, it could also be argued that the SMLE sceptics'
failure to make any changes to the way in which both battlefield problems and its
technical solutions were perceived says much about the relative power of the Army
compared to politicians, the press and other non-governmental actors at that time.
Certain members of the NRA had a particular view of the battlefield skewed by their
interest in target shooting. This resulted in a reasonableamount of press coverage,
stimulating parliamentary questions and some consternation with the Secretary of
State for War. ' 06 However, in the aftermath of the Boer War it was difficult for the
critics to get their voice heard or to challenge the decision already made by the
Indians and cavalry school. Consequently, the views of this final group could be
marginalised by the strength of opinion within the Army, committed as it was to a
handier, lighter weapon with increased rates of fire. What is more surprising is how
the Secretary of State was unable to challenge the Army's decision with regards to
the SMLE even though he had support from outside the War Office. Reliant as he
was on the advice given him by the Army itself, it was extremely hard for a
politician to dispute the choices of the Army.

Conclusion
At first glance the SMLE looks like it is simply concernedwith improving the initial
design of the LEME. According to this line of reasoning, the SMLE representsthe
onward march of technical progress towards ever more destructive types of
weaponry where fire action would dominate the future battlefield.

Where this

interpretation falls down, however, is in relation to the contingent nature of events
that shaped the SMLE's development. Without the collapse of the Wolseley ring,
for example, it is considerably more likely that the suggestionsmade by Hamilton's
rifle committee would have been rejected by a sceptical Commander-in-Chief. As it
was, the ideas proposed by the committee received a warm reception from Lord

'06Houseof Lords debate,23rdFebruary1905,ParliamentaryDebates4h Series,Vol. 141,columns
1019-1071.
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Roberts, a man who was well disposed to Hamilton and held similar views with
regardsto firepower and tactics.

The SMILE was, therefore, a weapon that reflected the views of this newly dominant
group of former Indian Army officers. Shapedas they were by their experienceson
the North West Frontier, as far as Hamilton and Roberts were concerned it was
important to adopt firearms with increased rates of fire and to find ways to
encouragesoldiers to use their rifles according to the demandsof battle. The way in
which this view manifested itself in the design of the SMLE related to removing
those technical contrivances that hindered rapid fire. This meant designing a lighter
and shorter rifle, thereby making it easier to bring it to the shoulder for snap firing at
moving targets. At the same time, if the enemy were unwilling to reveal their
positions or were moving quickly, then faster reload times would make up for the
increased chance of missing the target. Consequently, the SMLE gave troops the
ability to generate fire more quickly and at a pace appropriate for a particular
engagement.

The collapse of the Wolseley ring did not, however, guarantee the cooperation of
either the cavalry school or the SMLE sceptics.

Given the post-Boer War

relationship between the Indians and the cavalry school, for example, the possibility
that consensusmight have emerged with regards to what ought to replace the LEME
seems unlikely.

After all there was every possibility that mutual distrust could

prevent agreement from being reached on the SMLE.

What becomes clear,

however, is that the two groups could find common cause in the rifle question
precisely because it did not compel one side to accept the battlefield tactics of its
rival. Thus the Indians might have been interested in increasing the rate of fire a
soldier could generatebut the cavalry were more concerned with demonstrating their
continuing relevance to warfare. In this respect the decision by the cavalry to accept
a weapon used by the infantry was a way of maintaining their unique role on the
battlefield. For both groups then, the SMLE was acceptablebecauseit left open the
tactical possibilities.
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Finally, the NRA and the sceptical politicians are an interesting aside to this story
primarily because of their inability to affect the procurement process. Outside of
government the SMLE's critics could only manage to voice their opinions through
the press. This might have helped a Secretary of State who had concerns about the
replacement for the LEME.

Inside the War Office, however, the ability of Hugh

Arnold Forster, the Secretary of State for War, was equally circumscribed.
Dependent on information provided by his military advisors it was not possible,
despite some concerns about the appropriatenessof the SMLE, for the government
to challenge the Army on its decision to replace the LEME.

No doubt what

buttressed the Army's endeavours in this regard was the knowledge that sooner or
later a new minister would come to power and their interests in the new rifle would
not necessarily be the same as those of Arnold Forster. At the same time, the
languageused by the Army to define the tactical problem they faced could not easily
be redefined by non-experts. As a result, the sceptics were increasingly locked into
a form of debatethat made it hard to escapethe views of the Indians and the cavalry.
When it came to technical matters the Army was the dominant actor whilst
politicians were insufficiently powerful to affect design choices.
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Chapter Four - The Experimental

Model 2 (EM2)

EM2 advocates
In April 1951 the Secretary of State for Defence, Emmanuel Shinwell, announced
that the British Army would replace the SMLE and the No. 4 Rifle with the
Experimental Model Two (EM2). 1 This new weapon, named the Rifle No. 9 Mk. 1,
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become clear, the EM2 was the first British Army rifle expressly created to provide
tactical flexibility.

Issued to every soldier and designed to function as both a self-

loading rifle and a machine carbine, the EM2 would have provided the infantry with
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the technology at the disposal of infantrymen previously. The EM2, it seemed,held
out the prospect of reaching the 'ideal' technical solution to the problems of the
battlefield.

Developing the "ideal" solution did not, however, result in its selection. For by
1957 the decision to equip the infantry with one weapon that could perform as both a
favour
in
been
had
abandoned
of two
a
machine
carbine
and
rifle
self-loading
weapons, each designed for a specific purpose.

Fabrique Nationale's Fusil

1Issuedto troopsduring the SecondWorld War, the No.4 Rifle waseffectivelyan updatedversionof
the SMLE but designedfor massproduction. For Shinwell's announcement
seeParliamentary
Debates(Hansard),Houseof Commons,Oral Answers,25thApril 1951, column378.
2 SeeList of ChangesLC. C9647,MOD PatternRoomArchive.
'A machinecarbinein contemporarytermswould be calleda sub-machinegun.
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Automatique Lýger (FAL) would function as a self-loading rifle, used to engage
targets at range and be given to those troops who had previously been armed with an
SMLE or No. 4 Rifle. At the same time the Sterling L2A I would supersedethe Sten
machine carbine, be used for close quarter fighting and be given to officers and
NCOS.4 On the face of it this change did not appear to diminish the Army's
technical capabilities but as this case study shows the tactical flexibility made
had
by
lost
for
EM2
battlefield
to plan
the
tasks
as
men
armed
possible
was
specific
to be at the right place at the right time.

If the transition from single shot to

in
in
inevitable
a whiggish
point
weapon
was
some
way
an
culminating
automatic
account of technical change in small arms then why would the Army agree to
impose limitations on its weaponry and way of fighting?

What had produced a

change in attitudes between 1951 and 1957?

In many ways, the answer to this question might appear to be simple. As this case
hostile
in
brought
to
were
who
government
power politicians
study shows, a change
to the weapon and prepared to reverse the previous decisions to adopt it.

Yet

bald
fact
there were many groups of people who, over a
this
statement
of
underneath
decade,came together to define, organise, develop and agree on a technical response
to a particular battlefield problem. This required a careful balance of argumentsthat
ultimately crystallised in the form of the EM2. With the defeat of the Labour Party
in October 1951, the contentions made during the previous parliaments did not
suddenly lose their validity.

Rather, the various groups had to re-negotiate until a

new equilibrium could be struck, making agreement and subsequent technical
change feasible. From the point of view of the actors themselves, the result bore
little relationship to what they conceived of as the best possible outcome. It did,
however, represent the kind of solution that, given the constraints on the various
organisations involved, all parties could live with.

4 See List of Changes LC. C8288 EA. W/321 and LC. C8387, EA. W/I 5 1, MOD Pattern Room
Archive.
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Bearing all this in mind, it ought to be noted that the EM2 story is more complex
than that of the LEME and SMLE. This is partly because there are considerably
more actors but it is also clear from the evidence that the types of arguments
advanced were founded on increasingly sophisticated forms of analysis. Data
collection techniques from the field had become more systematic and this had an
effect on how proposals were framed. Scientific methodology was more rigorously
applied to the evidence, arbitrating between and helping to justify the technical
choices being made. Certainly, attitudes towards fire control, logistics and the
infantryman had changed since the decision to adopt the SMLE but so had the
relevant social groups.

Given its complexity and in order to make the EM2 story more easily digestible this
narrative is therefore split into three parts. This chapter identifies and explores the
views of the various British actors who had an interest in developing automatic
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order
the EM2. The groups concerned stretched from the War Office to the Ministry of
Supply and included a number of Directors of Infantry, the Armament Design
Establishment and both the Director of Artillery and the Director of Artillery (Small
Arms). With engineers, scientists and soldiers all working on the Infantry Personal
Weapon (IPW) programme, of which the EM2 formed a part, extra effort was
needed to translate the needs of each group into terms that everyone could
understand. All this involved considerable exertion over a long period of time
reflecting the point that the EM2 advocates, as these actors are described here,
interpreted the IPW differently.

Chapter five shows that, despite the quantity of Second World War evidence
produced by those interested in adopting the Rifle No. 9 MU, the decision to switch
to a weapon with high rates of fire was far from inevitable. This part of the case
study is therefore concerned with identifying the EM2 sceptics within the War
Office and establishing their views on the IPW programme. Wedded to a particular
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view of marksmanship associated with the development of the SMLE, these men
believed that automatic firearms would encourage troops to engage with the enemy
without deliberately aiming. Not only would a soldier's accurate shooting skills
decline but the demand on the supply chain would compromise the ability of the
logisticians to keep up with the increasedusageof ammunition. If these actors were
to be brought on board then their concerns would have to be addressedthrough a
careful balance of arguments and technical choices. However, given that the EM2
advocates supplied the data which fed decision making, it was always going to be
extremely difficult

for the sceptics to reach justifiable alternative conclusions

without failing back on personal experience or hearsay. Accordingly, the logic
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EM2
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unwind.

The EM2 advocates' ability to take advantage of certain solutions was further
limited by the involvement of allies who had an interest in ensuring that Britain
adopted certain standardisedequipment. Chapter six is therefore about exploring the
views of this wider network of relevant social groups who were opposed to and
final
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of
arguments
consequently
the story the needs of the British infantry were weighed against the military,
bureaucratic and political concerns of Winston Churchill and the American,
Canadian and French Governments. Consequently, the technical solution arrived at
between the War Office, Ministry of Supply and the previous Labour Government
was placed in a completely new light.

The arguments of this wider network of

protagonists interpreted the British solution differently and, in effect, re-defined the
problem. With a different frame of reference the technical balance achieved in the
EM2 was systematically undermined on a variety of grounds based on the interests
and commitments of this new set of actors. In particular, as the Americans were not
reliant on British data, they could more easily interpret the nature of battle
differently.

For them bullet stopping-power and marksmanship was key. Thus a

central plank in the argument against the EM2 was related to the wounding power of
its ammunition at certain defined ranges. Bearing in mind that British and American
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scientists had fundamentally different ways of describing wounding power, this
chapter explores the underlying science with a view to showing how the EM2 was
capable of several interpretations even at this scientific level. As the final coup de
grdce came from the Belgian company Fabrique Nationale dArmes de Guerre (FN)
the last section of this final chapter examines the pivotal role that the company
played in undermining the British small arms community. Specific reference is paid
to identifying the successful strategies FN utilised in order to pick up the order for
the new Infantry Personal Weapon.

Before proceeding, however, it is important to describe some of the technical
features of EM2 so that it is clear how it differed from more conventional rifles.
There were five key characteristics which set the EM2 apart from its rivals. Firstly,
the weapon was designed to fire a new calibre of rimless ammunition called the .280
inch. This specification was radical in that, for the first time in British military
history, the researchestablishment responsible for the ammunition had gone back to
first principles and based its decisions on a methodology derived from physics.
Secondly, the EM2 had an eye-catching unconventional layout.

Its bullpup

configuration made the weapon shorter than a typical rifle but it still retained many
of the same qualities. The absence of a butt meant that the trigger mechanism
housing had to move forward of the magazine. As a result the EM2 was handier and
lighter than both the British No 4 Rifle and the American MI Garand. Thirdly, an
optical unit sight came as an integral feature of the EM2. Becausethe weapon did
not have a stock it was not easy for the user to bend their head over the barrel
making it difficult to aim. To get around this problem a carry handle was provided
at the point of balance along the rifle's length upon which the optical sight was
placed. Fourthly, the EM2 was capable of fully selective fire: it could be used in
single shot or continuous, automatic fire modes. Finally, the EM2 was intended as a
magazine-fed weapon. No charger clip was provided as the magazines would be
pre-loaded. Accordingly, once a full magazine had been discharged it was discarded
and replaced by a new one.
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The Director of Infantry
The position of DInf was created in the spring of 1943 and was responsible for
administering the equipment and manpower needsof the infantry. For the first time
in the British Army's history there was a senior officer solely interested in,
,... giving the infantry a voice on a par with the other teeth arms'.' As a part of the
Office of the Deputy Chief of the Imperial General Staff (DCIGS), then commanded
by Lieutenant-General Ronald Weeks, the DInf was part of a wider effort to ensure
that Britain's armies in the field had the appropriate meansto defeat the Axis
6

powers. When it came to small arms, the views of the sevenconsecutive Directors
of Infantry (DInf) involved in piloting the EM2 from idea to adoption were in many
ways similar .7 That said, it was Major-General Wilson, the first Dlnf, who did the
most to set the tone of post-war decision making on rifle selection. Wilson not only
put in place the mechanismsby which the technical requirementsof the infantry
infantry's
identified
but
he
be
the
took
to
also
address
steps
systematically
could
need for greater battlefield flexibility. Tactics associatedwith fire and movement
if
flexibility
for
but
basis
this
the
the
technique
work
would only
provided
infantrymen had firearms capable of generating sufficient quantities of fire to
suppressthe enemy. At the sametime, movement was hindered by the weight of the
weaponsand ammunition soldiers were forced to carry as they were advancing to
their objectives. Existing equipment did provide troops with the meansby which
they could engagewith the enemy but the question was whether, given battlefield
conditions, new lighter firearms with increasedrates of fire might be more
appropriate. Unfortunately for the DInf, identification of the problem was not
automatically accompaniedby the power to design and implement a solution. This
next section is therefore focused on identifying not only the reasonsthat inspired the

5 French, Raising Churchill's Army: the British Army
and the War Against Germany, 1919-1945,
p.7 1.
6 R. Weeks, Organisation & Eguipment for War (Cambridge: University Press, 1950), pp. 31-32.
'
Before becoming the DOGS, Lieutenant-General Weeks was an industrialist.
7 The seven Dlnfs involved in the EM2 project were: 1943-1946 Major-General TNF Wilson; 19441946 - Major-General DN Wimberley; 1947-1948 - Major-General AB Dowler; 1948-1949 - MaJorGeneral Fairbanks; 1949-1952 - Lt-General CM Barber, who was both Dlnf and Director of Military
Training; 1952 - Major-General JHO Wilsey; 1952-1955 - Major-General FRG Matthews.
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desire to adopt an automatic weapon but also how Wilson went about creating the

conditionsby which he could put his ideasinto practice.
The first officer to be appointed DInf was Major-General T. N. F. Wilson.

8

Wilson

was a Staff College graduate and First World War veteran. As commander of 3d
Brigade in Alexander's

Is' Division in France during the fighting in 1940 he had

been awarded a bar to his DSO following

Dunkirk.

However, it was his 1942

appointment to be commandant of the School of Infantry and his subsequent move
to become the first DInf in 1943 that established his importance to the EM2 story.
In the first half of the war, the School of Infantry had worked hard to increase the
technical competence of the citizen soldiers that now made up the bulk of the
infantry. The central question that interested Wilson, once he had become DInf, was
firearm
infantry
be
that
to
the
could,
or
should,
with
a
whether
equipped
related
might make it easier for these newly conscripted troops to take advantage of their
9
training.

The School of Infantry had been born out of the Battle School movement. These
but
in
how
deal
battlefield
trained
to
the
environment
soldiers
not
only
with
schools
had
Schools
instrumental
in
first
Battle
The
the
raising morale.
of
were also
in
Southern
in
47'h
Division
1941
the
to
summer
of
and
was
attached
appeared
Command.10 Other Army training institutions were already in existence but, whilst
by
demand
the rapid
they
to
the
cope
with
produced
were unable
outstanding,
increasein wartime infantry numbers." Unsanctioned by the War Office and under
the inspirational leadership of Lionel Wigram, a Territorial Officer and former
lawyer, the 47'h Division Battle School filled a gap in the training regime which soon
came to the attention of Southern Command's General Officer Commanding,
General Sir Bernard Paget. Impressedby the approach Paget quickly moved to
8 There were a number of Major-General Wilsons during the war. The Wilson referenced here is
Thomas Needham Furnival Wilson CB, DSO, MC.
9 Wimberley Papers,PP/MCR/182 Imperial War Museum (IWM).
10T. H. Place, 'Lionel Wigram, Battle Drill and the British Army in the Second World War', War in
Histoa Vol: 7, No: 4 (2000), p. 442.
11Ibid., p. 446.
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th
47
Division's efforts by establishing an infantry-wide School of Battle
the
expand
Drill at Barnard Castle, County Durham, in early 1942 after his appointment to
12
Home
Forces.
Wigram was subsequentlyappointed the chief
command all
instructor for this new establishmentand was given the task of training additional
instructors for divisional schools that were then being formed around the country.
By the summer of 1942, Battle Schools had become so pervasive that the War Office
decided to formalise the movement, renaming it the School of Infantry. 13
The central technique taught by the Battle Schools was a series of tactical drills. 14
The objective of these was to explain to junior officers and NCOs the basics of fire
and movement, the main tenets of which were to manoeuvre in front of the enemy
only when they were being suppressedby infantry fire, or fire organic to the
battalion. " Thus if two infantry sections were to mount an attack on a defended
position then one would be used to fire on the enemy whilst the other moved
forward, taking advantageof ground and cover, to attack a flank. This practice
known as 'keeping one leg on the ground', was designedto stop opposition troops
16
had
fire
If
the
technique
the
the
properly
manoeuvring
section.
on
used
returning
from
find
infantry
the
to
to
which they
allow
an
advantageous
position
potential
foe.
kill
their
then
advanceor outflank and eventually
could engageand
The training provided the infantry with standard drills which they could fall back on
imposed
how
However,
to
the
also
about
proceed.
system
when unclear
considerable demandson the soldiers themselves. Clearly, all concerned had to be
before
in
trained
the
techniques
that
they
understood,
an
various
so
sufficiently
engagementbegan, how they would go about overwhelming the opposition. But
there were also a number of additional factors that might limit the effectiveness of

12Ibid., pp. 446-447.
" Ibid., p. 456.
14Ibid., p. 444.
15For more information about the techniques and tactics being taught at the schools see L. Wigram,
(Infant[y) Battle School (1941): a Detailed Description of the Evolution of Battle Drill Training in its
Early Stages,(Cambridge: John Bodsworth, 2005).
16Ibid., p. 160.

the approach. Firstly soldiers had to be very fit so that they could carry at least a 91b
rifle or a 221bLight Machine Gun, plus large quantities of ammunition, to a position
7
from
battlefield
where they could engagewith the enemy., And, secondly,
on the
they neededweaponswith a considerable weight of fire if they were to stand a
"
killing
their
opponent.
chanceof either suppressingor

As the commandantof the Battle Schools, Wilson had recognisedthe importance of
Wigram's efforts and been quickly converted to its pedagogical programme.19
However, even though the schools had pointed to the central problem facing the
infantry, in 1943the Dlnf was new to the General Staff and therefore his ability to
bring about changesin organisation or equipment was untestedand consequently
first
from
directions.
The
Opposition
to
two
any
proposals
might
come
uncertain.
and most serious came from forces in the field. By longstanding convention, unit
commanderswere free to organise and train their men dependenton the conditions
20
faced
Accordingly the DInf could not force his recommendationson to
that they
.
friction
formations.
but
The
came
of
second
more
manageable
source
unwilling
from more senior officers at the War Office who could prevent change if they were
not convinced by the Dlnf s arguments.

171.V. Hogg, Jane'sGuns Recognition Guide, (Glasgow: HarperCollins, 2002).
18This issue had been considered previously. Major McMahon, a Chief Instructor at the School of
Musketry in the years before the First World War had shown by practical experiment that 150 second
rate shots firing the SMLE rapidly could inflict more damage on an enemy moving in groups and by
bounds than 100 elite marksmen. However, for a variety of reasonsthe General Staff had decided not
to accept McMahon's conclusions and the issue was buried. Consequently, the notion that more lead
in the air might improve the probability of achieving a kill had languished and it was only after the
Second World War that this "chance to kill" phenomenon was described as a statistical formula.
Indeed as a result of work by the US Operations ResearchOffice (ORO) attached to Johns Hopkins
University, and whose membership included the esteemedSLA Marshall, that this started to be
discussed more openly. According to the ORO the equation to describe the probability of killing a
target involved multiplying the probability of achieving a hit by the probability that the round might
strike a part of the victim's body that contained a vital organ. For information on Major McMahon
see S. Bidwell and D. Graham, Fire-Power: British Armv Weapgris and Theories of War 1904-1945,
(London: George Allen & Unwin, 1982), p. 29-30. For the original material see also Bruce Williams
Papers,77/189/93, IWM. For references to the ORO see E. Prokosch, The Technology of Kill_in&.
-a
Militail and Political Histoa of Anti-personnel WeaWns, (London: Zed Books, 1995), p. 42.
19T. H. Place, Military Training in the British Army, 1940-1944: from Dunkirk to D-Day, (London:
Frank Cass, 2000), pp. 60-61.
20French, Raising Churchill's Army: the British Army and the War Against Germany, 191 945,
_9-1
p. 22.
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From the beginning, Wilson clearly understoodthat if he were to do anything about
influencing Army policy then he would need a bureaucratic device that could
propose solutions that were basedon the considered views of the British small arms
community. This meant bringing together those responsible for training and
equipment development and ensuring that their views were grounded in battlefield
experience,preferably by relating it to data from the field. Potentially this would
give the Dlnf a powerful basis for challenging the received opinions of certain
members of the General Staff by legitimising the views of military and technical
experts alike. At the sametime, his recommendationswould carry more weight with
those field formations unwilling to adopt new modes of equipment or organisation.

Oneof the first achievements
of the new DInf was,therefore,to convincethe
DCIGSthat a committeededicatedpurely to the developmentof infantry weapons
wasrequired. This StandingCommitteeon Infantry WeaponDevelopmentwhich
first met in May 1943includedrepresentatives
of. the Directorof Military Training,
Directorof Military Intelligence,Schoolof Infantry, SmallArms School,the
Dominions,field formationsandHomeForces,OrdnanceBoardandthe Directorof
Artillery (SmallArms), the AssistantChief of ArmamentDesign,and Weapons
TechnicalStaff from the Ministry of Supply. The Committee'stermsof reference
werebroadand includednot only ensuringthat, '... our Infantry weaponsare
superiorin everyway to thoseof any potentialenemy...' but alsoto, '-forecast our
own Infantry tacticsin relationto the enemy'sin orderto assessthe battleconditions
21
be
underwhich weaponsmay required'.
Within six monthsthe Committeeadopteda resolutioncalling for a betterquality of
22
for
infantryman.
Previously,it hadbeennecessaryto produceasmany
weapon the
firearms as possible so that the Army would have enough to prosecutethe war

21Memo circulated by DInf on the Objectives of the Standing Committee, 30" May 1943,120
Meetings - Conferences (Future Design of Weapons) Box 2, MOD Pattern Room Archive.
22Meeting of the Standing Committee on Infantry Weapon Development, V September 1943,120
Meetings Conferences (Future Design of Weapons) Box 2, MOD Pattern Room Archive.
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23

againstthe Axis powers.

As a result field formations had been compelled to fight

with a variety of equipment that was sometimesof poor design but more usually the
24

result of failed quality assuranceat the manufactory.

With the appointment of the

DInf it was felt that, 'The Infantry above all arms and services have a right to expect
the best in design, materials and workmanship becausetheir casualtieson the
battlefield are higher than those of any other service'.25 The aim was clearly to try
to restorethe confidence of the soldier who for much of the war had been compelled
to use substandardor very old equipment.

By the summer of 1943, with some insights provided by the Battle Schools and a
bureaucratic device for challenging received opinion at the War Office, Wilson was
in a position to changethe make-up of weaponry at the section level. Systematic
surveying of units in the field was being made available to the DInrs committee
revealing what equipment worked well under various organisational and climatic
26
conditionS. At the sametime operational researchersattachedto the School of
Infantry had examined the battlefield data coming from after-action reviews.27 What
23For example, 1938 production of Bren guns amounted to 300 per week rising to 400 per week in
September 1939. Before Dunkirk, the BEF had around 40,000 Bren guns. Following the retreat from
France the Army in Britain possessedonly around 2,500 weapons. By 1942 production reached 1000
weapons per week. At the beginning of the war, however, production was centred at the RSAF at
Enfield Lock. This was subject to regular air raids which could severely disrupt output. By
September 1939 production standardsit would take around two years to replace all the lost Bren guns
following the Dunkirk debacle. SeeA. J. R. Cormack. Famous Rifles and Machine Guns (London:
Barrie and Jenkins, 1977) p. 27.
24For example 237,732 Sten Mk. Is and Mk. Ils (or 16% of entire Sten output) were recalled because
of quality assuranceproblems. This fundamentally affected the confidence of troops in their
equipment despite revisions that significantly improved the weapon's reliability, see P. Laidler, The
Che
Machine
Carbine
Ont.:
Sten
(Cobourg,
Collector Grade Publications, 2000), pp. 299-302. For
views of the service men issued with early production versions of the No. 4 Rifle see *Summary and
Consolidated Report by WTSFF on Infantry Questionnaire and Answers from Units in First and
Eighth Armies on Conclusion of N. African Campaign May 1943', 200 Small Arms General Box 1.
For evidence of early quality assurancefailures see Memorandum from DOS to DDOS, Rifles No. 4
Mk. l* - British Manufacture, 8h December 1942,200 (200) Small Arms General Box 2, all found in
the MOD Pattern Room Archive.
25Meeting of the Standing Committee on Infantry Weapon Development, I` September 1943.
26For example, see 'Summary and Consolidated Report by WTSFF on Infantry Questionnaire and
Answers from Units in First and Eighth Armies on Conclusion of N. African Campaign May 1943.
27This data came from 'Current Reports from Overseas' (CRO)
and 'Notes from Theatres of War'
(NTW). Both the NTW and the CRO documented combat experience and lessons learrit. NTW was
officially sanctioned, had been edited by the War Office and endorsed by the relevant HQ. CRO
provided a vehicle for transmitting combat lessonswhere War Office and Army level approval had
not yet been achieved. A detailed description of both types of document can be found in Place,
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both sourcesof evidence indicated to the Dinf and the Committee on Infantry
Weapon Development was the need for reliable, lighter weaponswith increased
28
fire
final
It.
rates of
especially at the point of the
assau

This was reflected in analysis undertaken by operational researchersinvestigating
the distribution of equipment within the existing infantry section. What this
examination suggestedwas that more fire could be generatedif a greater proportion
29
Sten
of the section was armed with the
machine carbine. At the start of the war,
the typical British eight man infantry section carried seven rifles and one Bren
LMG 30 The well-trained rifleman armed with a No.4 could, in the right
.
circumstances,fire 15 shots per minute.3' The Bren gun was magazine-fed and
32
loaded
28
303"
typically
rimmed .
with
cartridgeS. Manned by two men and if the
bipod was being used, it could theoretically fire between 450 and 550 rounds per
33
minute. In practice, however, fire was often limited by the number of replacement
barrels available and the amount of ammunition the rest of the infantry section could
infantry
Indeed,
one
as
commander observed, 'In attack, the Rifleman seldom
carry.

Militga Training in the British Army, 1940-1944: from Dunkirk to D-Dgy, pp. 12-15. For an
excellent introduction to the work of the Army Operational ResearchGroup seeT. Copp,
Monwomea's Scientists: Operational Researchin Northwest Europe: The Work of No. 2 Operational
ResearchSection with 21 Anny Group June 1944 to July 1945, (Waterloo, Ont.: Wilfrid Laurier
University, 2000). For a good introduction to the operational researchundertaken in Britain during
the Second World War seeJ. F. McCloskey, 'British Operational Researchin World War 2',
Operations Research Vol: 35, No: 3 (1987) and M. W. Kirby, Operational Research in War and
&perience
from the 1930sto 1970 (London: Imperial College Press. 2003).
Peace- The British
1
28See,AORG memoranda 'Infantry Battle'. Shephard Papers
Box 2- File 00028. Laurier Centre for
Military, Strategic and Disarmament Studies (LCMSDS) and *The Fire-Power of the Infantry
Section', Shephard PapersBox 2- File 00028, LCMSDS.
29 Ibid.

'0 By 1944, the section had increased in size to ten men. Typically the officer and NCO
were armed
with Sten guns, seven others had rifles and one man had a Bren gun. For an organisation chart of the
1944 infantry battalion see, G. Forty, British Army Handbook, 1939-1945, (London: Chancellor,
2000), p. 165.
French, Raising Churchill's Army: the British Army and the War Against Gen-nany, 1919-1945
84.
The magazine could contain 30 rounds. However, troops often only loaded 28 rounds into the
magazine in order to prevent feeding problems.
33450 to 550 rpm quoted from J. A. Barlow, Small Arms Manual (London: J. Murray, 1942). It was
stated at a meeting of the infantry Weapons Development Committee that fire on aver%e was 74
rounds per minute. See Meeting of the Infantry Weapons Development Committee, 24. February
1944, Conferences (Future Design of Weapons) Box 2, MOD Pattern Room Archive.
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34

uses his rifle, being mostly employed as an ammunition carrier for the Bren' . The
Bren had a tripod attachment that could be used for sustained fire and to increase the
35
but
it
found
in
forward
battlefield
the
areas.
accuracy of the weapon
was rarely
Therefore, depending on the quality of the men and the amount of ammunition
just
from
by
half
firepower
be
the
the
the
section, nearly
of
generated
carried
could
36
Bren

gun team.

In terms of fire and movement, this usually meant that the Bren was more useful
when sited in such a place as to provide covering fire for the rest of the section
37
advancing to attack the enemy. According to Major-General Wilson the overall
tactical objective was to ensure that, '... all the available infantry weapons... [were]
brought to bear upon the enemy, not only in the initial stageof the advance,but also
into
be
infantry
literally
last
that
the
to
the
close
shot
so
can
possible
moment
up
38

quarters'.

Bearing in mind the difficulties associatedwith ensuring troops reached

the battle in an order appropriate for this type of engagement,researchindicated that
this tactic was unlikely to happen in practice or for men to ignore battle drill

34 See 'Points Raised by Delegates, Infantry Training Conference'. 23rdApril 1944, WO 204/1895,
NA.
35indeed as much as anything this attachment led some in the small arms community to spuriously
compare it with the German general purpose machineguns (GPMG), the MG34/MG42. See *Infantry
Notes No. 6 - Appendix A, -Spandau versus the Bren'", 171hSeptember 1944, WO 205/998, NA. For
a more balanced comparison of the respective qualities of the Bren versus the belt fed German
GPMGs, seealso 'Rate of Fire of LMG', WO 291/474, NA.
36By contrast the typical German infantry section contained 13 men armed with a combination of bolt
action rifles, machine carbines and MG34. The MG34 was an air cooled, belt-fed weapon which had
a theoretical rate of fire of between 800 and 950 rounds per minute (rpm). Its successor,the MG42
had an even higher theoretical rate of fire at between 1100 and 1150 rpm. In actual operations these
weapons would produce significantly less firepower, from 150 to 300 rpm for the MG34 and from
150 to 450 rpm for the MG42, reflecting the difficulty of getting sufficient ammunition and
replacement barrels in the same place at the same time. However, what was clear was that the MG34
and its successor,without the contribution of any other weapon, produced rates of fire that made the
German infantry section considerably more potent than its British equivalent. See French, Raising
Churchill's Army: the British Army and the War Against Germany, 1919-1945, p.39 and 'Notes
nd
22
by
LMGs
Use'.
July 1943,120
M.
I.
10
German
MMGs
Tactical
their
on
and
and
prepared
Meetings - Conferences (Future Weapons Design) Box 2, MOD Pattern Room Archive.
3' Nearly all of the drills taught by the Battle Schools were underpinned by this technique, see
Wigram, (Infant1y) Battle School (1941): a Detailed Description of the Evolution of Battle Drill
Training in its Early Stages.
3' T. N. F Wilson, 'The Role of the Infantry', JRUSI Vol: 89 (1944), p. 2.
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39
entirely. A more common occurrence might be for several sections to mount an
40
Bren
for
two
the rest of the riflemen. In
attack with
or more
guns providing cover
either case,however, the ability of the infantry to fire and move according to the
needsof the battle was restricted in part by the way in which men were armed with
different types of weaponry The Bren being heavier was more suitable for firing
.4'
from a fixed position. The rifle was more mobile but had an insufficient rate of fire
at close quarters. Ideally a solution would be found that gave troops a weapon that
had the firepower advantageof the Bren and the weight advantageof the rifle. 42

The answer according to the operational researcherswas to changethe distribution
43
Sten
the
that
the
of weaponry within
section such
more men were armed with
gun.
There were several reasonsunderpinning this suggestion. Firstly, lighter Sten guns
were more useful to troops on the attack where battlefield tempo demandedthat a
soldier had to move quickly and stop rarely to take deliberate aim at an

39For an account of how men behaved in battle
read Lionel Wigram's own analysis in the appendix
of D. Forman, To Reason Why, (London: Abacus, 1993), pp. 199-201. This point is further
developed by Ian Gooderson who writes that such problems were familiar to both US and British
infantrymen throughout the Italian campaign. See 1.Gooderson, A Hard Way to Make a War: The
Italian Campaign in the Second World War, (London: Anova, 2008), pp. 126-141 and pp. 296-309.
40Forman, To Reason Why, pp. 200-20 1.
41This is implicitly stated by Wilson
when he wrote that the infantry, '... must at all times be able to
fight their way forward and to close with the enemy with the support of their own weapons. It is to
this end that the modem organisation and fire power of the infantry is designed. In this organization
the balance must be held between fire power, assault power and manoeuvrability'. See Wilson, 'The
Role of the Infantry', p. 2.
42By 1945 it was being stated explicitly by Weapons Technical Staff
attached to 21" Army Group
that, 'The reduction in weight that could be affected in the re-design of Infantry weapons, together
with the simplification of ammunition carriage and supply. would over-ride the advantageof being
able to engagethe enemy at longer ranges on the relatively few occasions when such opportunities
arise'. See, 'Final Report of Small Arms Effectiveness for Western Campaign WW2 from D-Day to
VE Day - Small Arms Section from Weapons Technical Staff at 21' Army Group. 15'hJuly 1945,
MOD Pattern Room Archive, 121 Design of Weapons - Box 3.
43The Sten has been wrongly singled out for being
unreliable. These problems were at least initially
down to poor manufacture rather than an inherent weakness in the design. Despite significant later
improvements in its manufacture and design, the initial problems with the Sten left the infantry
cautious about the weapon's reliability for the remainder of the war, for an example of this see S. E.
Ambrose, PegasusBridge D-Day: the Daring British Airborne Raid, (London: Pocket, 2003), p. 169
and p. 181. See also note 24 above. Although it is not clear which version of the Sten was at fault, it
should be noted that complaints about the weapon were still being recorded by Canadian infantry
fighting in the Korean War. See, B. Watson, Far Eastern Tour: the experiences of the Canadian
Infant! y in Korea, 1950-53, (PhD, University of Victoria, Victoria, British Columbia, 1999), pp. 1] 8120.
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44

inconspicuousenemy.

The machine carbine was a weapon designed for close

quarter combat but researchshowed that at rangesof up to 200 yards its high rate of
fire gave the man using it a higher chance of hitting his target than if he was armed
45
with a rifle. Secondly, theoretically capable of firing in the region of 500 rounds
per minute and with a total weight of under 7lbs (depending on version) the Sten
was consideredto have as much value as the Bren LMG at rangesup to 300 yards.
Finally, becauseof the small size of its ammunition, arming most men in the section
with a Sten gun did not present any logistical issues:with a weight equivalent to a
46
50
Sten
128
rifle and rounds, the man armed with a
roundS.
could carry up to
Bearing in mind that artillery support was usually made available, the infantry could
often advanceto within assaulting range of the enemy (100 yards distance) without
47
long
battalion
their
need of
own
range
weapons. MMGs and LMGs would still be
necessaryin defence and for helping troops manoeuvre but the weight of evidence
suggestedthat more advantagewould be gained from exchanging the No. 4 Rifle for
the Sten. Where specialist skills permitted, one man might usefully be equipped
with a sniper rifle, but otherwise the section could be turned over to weapons with
higher rates of fire. 48 According to the operational researchersthe Sten could
provide the tactical flexibility required by the infantry.

Unfortunately for the Dlnf, it was not clear whether he might be able to persuadehis
War Office colleaguesas to the efficacy of any of these ideas. Opposition to
Wilson's proposals to changethe equipment and organisation of the infantry
battalion came early in his time as Dlnf

For example, in July 1943, following a trip

44At an infantry training conference in April 1944,
one delegate observed, 'it is considered that
present teaching lays too much stresson the use of infantry weapons in the attack, especially the
Bren. Experience shows that the ammunition problem is acute in the counter attack phase.
Ammunition fired in the attack is seldom aimed and therefore wasted'. See 'Points Raised by
Delegates, Infantry Training Conference', 23d April 1944, WO 204/1895, NA. The AORG also
demonstrated that the Sten would be very effective when fighting in built up areasor at night. See
AORG memoranda 'The Fire-Power of the Infantry Section', Shephard PapersBox 2- File 00028,
LCMSDS.
45Ibid., see also AORG Memo 125, Interim report
on performance of bullet weapons, WO 291/473,
NA.
46See 'The Fire-Power of the Infantry Section'.
47See 'Infantry Battle'.
48See 'The Fire-Power of the Infantry Section'.
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to First Army in the Middle East, Wilson gave the Standing Committee on Infantry
Weapon Development the opportunity to discuss whether the Vickers MMG ought
49
divisional
brigade
battalion,
be
to
or
weapon. Having come to the conclusion
a
that there was a sufficient supply of these weapons available for issueto battalions,
the DInf took his recommendationsto the DOGS. At this meeting Wilson accepted
the convention that commanding generals ought to decide how to deploy their forces
but pointed out that battalion commanders had wanted the Vickers as part of their
'O
it
Staff
General
that
Wilson,
According
to
to
the
recommend
ought
resourcepool.
become a battalion weapon. The Director of Staff Duties and the Director of
Military Training did not, however, agree, arguing that the re-organisation of MMGs
into brigade support groups had only just been decided. They believed that
implement
field
in
those recommendationswithout any
the
should
commanders
further changeS.51 It seemedthat certain members of the General Staff refused to
job
it
his
Dlnf
to assessthe evidence and
the
the
who
was
now
making
role of
accept
craft the infantry into a more effective tool.

Wilson's problemsdid not endthere,for field formationsalsosignalleda lack of
52
The
distribution
for
main
to
the
arms.
of
small
existing
enthusiasm any changes
believed
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for
this
that
still
a sizeablenumberof unit commanders
was
reason
battlefield
irrespective
for
the
of
the
service,
most appropriate weapon
rifle was
Undoubtedly
the
that
they
most effective
to
the
reasoned
contrary.
evidence
infantryman was one who could make every shot count: one shot, one kill.
However, many in the small arms community recognised that this preference did not
the
the
most
or
equipment
of
either
a
rounded
understanding
necessarily reflect

" Meeting of the Committee of Infantry Weapon Development, 8'hJuly 1943,120 Meetings Conferences (Future Design of Weapons) - Box 2, MOD Pattern Room Archive.

'0 A similar request had been made during the First World War, see P. Griffith. Battle Tactics of the
Western Front: The British Anny's Art of Attack, 1916-1918, (London: Yale University Press, 1996),
F1

Meeting of the Organisation and Weapons Policy Committee, 7th 0 ctober 1943, WO 32/10515,
NA.
52'Summary of Replies Received from Middle East, North Africa and Combined Operations
Headquarters to Questions asked in Progress Bulletin (infantry) relevant to Small Arms
Development'. V September 1943,120 Meetings - Conferences (Future Design of Weapons) Box 2.
MOD Pattern Room Archive.
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53
it.
In particular, reports from surveys conducted within 18
to
appropriate way use
Army Group at the end of the Desert Campaign demonstratedthat battalion
commanderswere not necessarily qualified to comment on the weaponsbeing used
54
on operationS.

Nonetheless, the DInf could not simply impose changes on field formations.

Instead

he had to find solutions that their commanders would be happy with. Accordingly
the initial response of the Committee on Infantry Weapon Development was to
55
development
Whilst the proposal ran counter to
the
pursue
of a self-loading rifle.
the work being conducted by operational researchers, clearly this was an idea that
had been inspired by feedback coming from field formation HQs still wedded to the
56
No.4 Rifle. As
had

compromises went, the self-loading rifle

the potential to

increasethe volume of fire a soldier could generatewithout sacrificing the range
provided by the existing rifle.

The only sticking point for the DInf was the nature of ammunition then available to
Britain. Rimless cartridge casesmade an automatic weapon more reliable by
reducing the number of failures causedby feeding and extracting rounds from its
firing chamber. However, the only rimless rifle round that could be manufactured in
Britain was the German 7.92x57mm used in the Royal Armour Corps Besatank
machinegun (MG) but made famous by the MG34, MG42, FG42, and the Mauser
k98. It therefore made some senseto consider this class of ammunition for future
investigation.

53'Summary and Consolidated Report by WTSFF
on Infantry Questionnaire and Answers from Units
in First and Eighth Armies on Conclusion of N. African Campaign May 1943'.
54Ibid., p. 3.
55Minutes of various meetings of the Standing Committee
on Infantry Weapon Development dated
24'h June 1943,2 ndJuly 1943,8h July 1943 all in 120 Meetings Conferences (Future Design of
Weapons) Box 2, MOD Pattern Room Archive.
56'Summary of Replies Received from Middle East, North Africa
and Combined Operations
Headquarters to Questions asked in Progress Bulletin (Infantry) relevant to Small Arms
Development', V September 1943.
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However, what swung the argument in favour of the 7.92mm ammunition was the
fact that since December 1941, Belgian engineers,from a Li&ge basedmanufacturer
called Fabrique Nationale dArmes de Guerre (FN) had been working on two
57
fire
7.92mm
to
prototype self-loading rifles, chambered
ammunition. Known in
the UK as the Self-Loading Experimental Models I&2

(SLEM 1&2) this FN group

had originally been working on these weapons before the war but had been forced to
escapefrom occupied Europe with the blueprints wrapped around their bodies.
Bearing in mind the advancedstate of these designs, if the British Army was to be
armed with a unique self-loading rifle produced in Britain and using ammunition
available in the UK then it would have to be basedon a manufacturing capability
that might be easily expanded. Accordingly, it could come as no surprise that the
DOGS would agree to allow experimental work on automatic weapons using the
7.92mm round as a basis for further investigation.58 In the process,the DCIGS's
decision officially sanctionedthe experimental efforts on the SLEM 1&2.

Whilst the DOGS was happy to seethat work was being undertaken on an
experimental self-loading rifle he also recognisedthat producing sufficient
ammunition and weapons to replace the No. I and No. 4 Rifle whilst in the middle of
59 Britain simply did
impracticable
the
war was
not
possess
manufacturing
capacity
.
to develop and produce enough small arms and ammunition to replace everything
60
in
that was already service. Moreover, in September 1944 following the liberation
of a large part of Belgium, the Belgian designersresponsible for the SLEM had
returned to Liýge and taken with them their knowledge and design notes, thereby
severely hampering the ADE's efforts to develop a self-loading rifle basedon a
61

7.92mm round.

Changing to some kind of automatic infantry weapon designed for

57Dugelby, EM-2 Concept and Design: a Rifle Ahead its Time,
p. 15.
of
58Memo from the Secretary of the Organisation
and Weapons Policy Committee, 31" January 1944,
W032/105, NA.
59Meeting
of the Organisation and Weapons Policy Committee, 4 th January 1944, WO 32/105, NA.
60 See note 23 above.
6' Technical issues with British designs
of 7.92mm ammunition caused problems with the SLEM;
problems compounded by the departure of the Belgian designers and their design notes. On the 2 nd
January 1945, the A/CEAD was compelled to institute a system of Data Books to be held as a central
repository of information about a design. This call was repeated a year later on the 5 Ih February 1946.
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issueto every soldier would have to wait until after the war when the technical

problemsassociatedwith its ammunitioncould moreeasilybe sortedout.
Having established a bureaucratic mechanism for bringing the small arms
community together Major-General Wilson successfully went on to encourage the
systematic identification and analysis of the equipment and organisational needs of
the infantry. This was only possible once the various experts were around the same
table working from the same data and towards a common goal. By acting as the
focal point for a number of different but intimately related activities the Dlnf played
a crucial role in determining that lighter weapons with increasedrates of fire could
help provide the infantry with more tactical flexibility.

At the same time whilst the

Dlnf was willing to challenge received opinion on equipment design, it became
apparentthat many unit commandersbelieved that there was still a need for the rifle.
Clearly any new design of weapon would have to satisfy those who wanted to retain
the capabilities provided by the SMLE and No. 4 Rifle.

But if future small arms

were to enable the infantry to fight more flexibly then they would need to be useful
in close quarter combat as well. Whereas the Sten might satisfy those concerned
with tactical flexibility it could not keep happy those who were still committed to
range and deliberate aimed fire. A new design of firearm would be necessaryif both
the small arms community and the field forces were to come to agreement. Given
the difficulties posed by war this was not to happen until hostilities had ended.

In January 1947, the Ministry of Supply proposed a series of monographs on various weapons and
their designs. At the time the ADE was too busy to do the work and felt it unnecessary.However, in
their correspondencethey reveal that no one could write about the SLEM I as those connected with it
had left the department and no one else was available who could do the work. See 121 Design of
Weapons, Box 4, and 121 Design of Weapons Box 6 for relevant correspondenceall in MOD Pattern
Room Archive.
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The Armament Design Establishment62
For the DInf the EM2 representedan opportunity to increasethe tactical flexibility
of the infantry. Without the efforts of the Small Arms Group of the Armament
Design Establishment (ADE), however, these ambitions would have come to
nothing. It was the ADE that was responsible for interpreting the requirementsof
the Infantry and defining an appropriate solution for the battlefield problems that
they faced. But the ADE did notjust develop the EM2 simply becausesmall arms
researchand development fell into its functional remit. Rather, members of the
ADE had a more partisan interest in the EM2, intimately connectedto a desire to
retain a design capability within the UK. This next section is therefore concerned
with making explicit the reasonsfor the ADE's commitment to the EM2 and
demonstrating how it went about making a case in support of its design. To do this
justice it is necessaryto give a brief description of the inter-war small arms
community and the processfor developing small arms. This is then contrastedwith
the more scientific approach promoted by the ADE after 1945. What emergesis the
way in which the establishment chose to influence policy primarily by advocating
the underlying scientific approach that they had adopted in designing the equipment.
In this the ADE was clearly of the opinion that a scientific methodology would
demonstratethe objectivity of its decisions. That the science invariably reflected the
interestsof the ADE is a point the establishmentwould have trouble brushing off
later.

The ADE was part of the Ministry of Supply and was split up into a number of
departmentsresponsible for a variety of equipment types. Whilst others were
involved in activities associatedwith designing larger artillery pieces, the Small
Arms Group (SAG) was in charge of the design and development of Britain's small
arms. Answerable to the Director General of Artillery, the ADE emerged after the
end of the Second World War with a much greater range of facilities and capabilities
62Before the war the ADE was known as the Design Department. During the
war the Design
Department was renamed the Annament Design Department. This nomenclature was retained until
about 1947 when it was renamed the ADE. For the purposesof this paper the terms DD/ADD/ADE
are, broadly speaking, referring to the same body of people responsible for designing small arms and
ammunition.
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than it had had before 1939. In particular, according to Commander Mitchell, the
Chief Engineer Armament Design (CEAD), the SAG was now, '... capable of
dealing with complete design and the Department [i. e. the ADE] was determined
63

that it should not be allowed to return to its pre-war condition'
.

Although the SAG

was in charge of making sure that their designs took into account the problems of
massproduction, the job of manufacturing the weapons fell to the RSAF.
Prior to the Second World War, Britain's ability to research and design infantry
64

weapons was limited . There were a number of reasons for this. One of the most
important was the lack of an explicit and standardised process for weapon
development.

This meant that the manner in which equipment was piloted into

service was dependent on the oversight and management of the Ordnance Board
65
(OB). If
the
OB

one of

services wanted a new weapon then they submitted to the

a

66

general idea, or rough specification . This was translated by the Board into firm
specifications. The Design Department at Woolwich, the precursor to the ADE,
would then be asked by the OB to produce detailed drawings in accordancewith that
specification so that the development of a prototype might then begin. However,
becausethe function of this branch was simply concerned with producing drawings
it was not expected to be critical in its assessmentof the requirement. This was a
point reinforced by the fact that it had no experimental facilities or budget
independentof that provided by the OB. The Design Department did not, therefore,
play any part in interpreting General Staff requirements.
Once the drawings had been produced the process might take a number of turns.
One reason for this was that there were no fewer than eight different departments

" Meeting of the Advisory Council
th
26
Development,
Scientific
Research
Technical
on
and
November 1946,121 Design of Weapons Box 3, MOD Pattern Room Archive.
64 For

a fuller appreciation
of the poor state of British preparedness
of a Special
see, Proceedings
Meeting of the Small Arms Committee,
January 27 th 1937, MOD Pattern Room Archive.
65 0. F. C. Hogg, The Royal Arsenal:
History 2 Vols.
Its Background,
Origins, and Subseguent
(London:
Oxford University
Press, 1963), Volume
2, p. 995.
66 M. M. Postan, D. Hay
and J. D. Scott, Design and Development
of Weal2Qns: Studies in
Government

and Industrial

Organisation

(London:
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Office,

1964), pp. 435-436.

involved in bringing equipment into service.67 Becauseseveral of the groups would
have responsibility for both small arms and artillery, they would have to master the
6'
both
This was not a particularly
types of ordnance
problems associated with
.
satisfactory state of affairs in part because it was realised that the internal and
external ballistics of small calibre firearms differed fundamentally from larger
calibre weapons.

But the problems did not end there. Of the factories that did have a responsibility to
turn a drawing into a prototype, a culture of piecework in shop tool rooms ensured
that they were produced only by those staff who had a specific obligation for set
functional tasks. Invariably this lack of flexibility led to delivery delays exacerbated
by the fact that the eight departments concerned were located in at least three
different places: Woolwich, Hythe and Enfield 69 By necessity, this ensured that
.
each new weapon had to travel all over the southeast of England as it progressed
through its development cycle. The effect of all of this was that the necessary
70

expertise to deal with small arms was never fostered or gathered into one location
.
If it had been, Britain's preparation for the forthcoming war might have been more
effective.

When war finally came, however, the ad hoc procedure adopted by the OB could not
cope with the demands placed upon it. By necessity, the Design Department was
reorganised on more functional grounds, moved from Woolwich and expanded so
that it could initiate designs and evaluate proposals. For the first time a specific
section designated with the task of designing infantry weapons below a calibre of
40mm was establishedat the Drill Hall in Cheshunt. This was named the Armament

6' For a moredetailedaccountof the problemsfacingthe smallarmscommunityseeProceedingsof a
SpecialMeetingof the SmallArms Committee,January27h 1937,MOD PatternRoomArchive. The
ResearchDepartment,Superintendent
eightdepartmentswereheadedup by the Chief Superintendent
Royal Small
of Design,Chief Inspectorof Armaments.Chief InspectorSmallArms. Superintendent
Arms Factory,Superintendent
ArmamentsFactories,Superintendent
RoyalFilling Factoryandthe
ExperimentalOfficer at Hythe.
68
Ibid.
69Ibid., p. 8.
70Ibid., pp. 66-69.
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Design Department. Under the leadership of Colonel Shepherd, Assistant Chief
Engineer Armament Design (A/CEAD), the department developed many weapons
including the various marks of Sten machine carbine-," established a basic thirteen
step process that made the ADD central to planning, experimenting and developing
prototypes of weapons; expanded the staff to approximately 170; and effectively
72
Ordnance
Board
to the role of managing the trials process. When the
relegatedthe
war was over it was this organisation, renamedthe Armament Design Establishment
(ADE) that was directly responsible for the design and development of both the
EM2 and the ammunition that it used.

Having explored the history of UK small arms development before and during the
war, it might be thought that the role of the ADE is self-explanatory.

However,

within its broad remit to design infantry weapons it is useful to note what the ADE
do.
Supply,
in
Given
Ministry
the ADE
to
the
the
of
not
a
position
structure
of
was
was not responsible for 'selling' a particular solution.

Its role was simply to ensure

that specifications were realistically framed and that the designs actually went a
substantial way to solving battlefield demands. That is not to say that members of
the establishment did not have a vested interest in persuading the War Office to
adopt the equipment they had created but rather that their activities were not
did
have
be
ADE
Nevertheless,
to
that
the
the
not
a
partisan.
expected
assertion
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be
That
the
to
the
this
can
case
was
view would run contrary
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demonstrated by the way in which the ADE worked to develop the EM2 based on
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of
whilst the EN representedEnfield - the location of the RSAF.
72For design process and organisation charts see 121 Design of Weapons Box 4, MOD Pattern Room
Archive. It has not been possible to define precisely how many staff there were at any one time
during the war. However, from a role call list developed to make an ADD responseto invasion
easier, 170 staff are recorded see III ROF Box 3, MOD Pattern Room Archive.
73For a scientist's view on the use of science within the British system of government see,C. P.
Snow. The Two Cultures: and a Second Look. An Expanded Version of the Two Cultures and the
Scientific Revolution, 2nd edn, (Cambridge: Cambridge University Press, 1964). For a revisionist
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approach informed by sciencewould help to define and arbitrate betweenthe various
design possibilities. But this way of working also immunised the ADE from critics
who might be inclined to argue that the department's real ambition was
organisational self-preservation.

Firstly, it was realised even before development of the EM2 properly got underway
that it might be possible to identify more effective ammunition and that some kind of
investigation into an 'ideal' calibre was warranted. Accordingly, an Ideal Calibre
Panel was set up, chaired by the physicist Dr Beeching, Deputy Chief Engineer at
the ADE in February 1945.74 After much analysis, this finally reported in March of
1947. The Panel outlined a complete set of theoretical possibilities in terms of
varieties of ammunition calibres and explained the respective trade-offs each would
75
if
light
be
developed.
automatic weapon were to
entail an effective

Secondly, Mr Jungermann, an engineer from Austria who had worked for the
Germans on a number of weapons including the MG42, developed a new and more
accurate method for measuring the performance of a weapon. In Britain, during the
war, kinematic camerashad been used to photograph the internal functioning of the
bolt mechanism. However, this approach did not make it easy to establish the
76
Jungermann'sdevice,known 'Mickey Mouse' in
the

velocitiesof
movingparts.
as
the department,madeit possible,for the first time in Britain, to measureproperlyon
77
'shadowgram'
interior
in
the
the
a
speed of changes the
of
weapon. This
information proved invaluable to the designer who had to make changesto a
firearm's chamberor firing pin on a scaleof thousandthsof inches.

interpretationof the relationshipbetweenthe British stateand its scientists.seeD. Edgerton,Warfare
State:Britain, 1920-1970,(Cambridge:CambridgeUniversityPress,2006).

74Meeting of the Sub-Committee the Committee
8h
February
Development,
Weapon
Infantry
of
on
1945, WO 32/10515, NA and CAB 21/3057, NA.
7' The Choice of a Standard Round for Small Arms, Technical Report No. 5/47, Armaments Design
Department, March 1947, DEFE 15/239, NA.
76Dugelby, EM-2 Concept
and Design: a Rifle Ahead of its Time, p. 34.
77Ibid., p. 35.
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Finally, the design establishment recognised the limits of its own knowledge and
actively chose to engage with the scientific community.

Accordingly,

in November

1946, the ADE organised an Advisory Council on Scientific Research and Technical
Development.

This Council

brought together academics from Cambridge and

Bristol with engineers from a number of British manufacturers who were asked for
help on a range of issues. These included developing: a more effective method for
establishing the wear and tear in rifle barrels in ultra high rate of fire weapons; new
and lighter materials that could replace wood furnishings

on rifles; investigating

barrel movement and its effects on accuracy; improved propellants for more efficient
78
design;
optical sights; and electric gunS.
cartridge

Nevertheless,even though the ADE chose to wield its influence in a measuredway
resorting to scienceto defend its point of view, it also realised that if it did not make
use of the resourcesavailable to it, a prime opportunity to make a contribution to the
British Army would be lost. As Noel Kent Lemon, Assistant Chief Engineer
Armament Design (A/CEAD) and the project manager on the IPW programme
before
in
'
little
how"
Great
Britain...
'...
"know
there
was
very
acknowledged,
1939.79During the war it had been possible to grow the establishment by employing
designers
had
including
from
Europe,
of
escaped
some
number
who
a
occupied
Belgians, Czechoslovaksand Poles and also draw on Dominion expertise. Yet even
before fighting in Europe came to a close, these teams began to disperse back to
their home countries, making it hard to maintain capability. In addition, by 1945 it
was clear that Britain faced a financial crisis which the newly elected Labour
Government was anxiously looking to avoid. One of the most obvious places to cut
development.
There
in
defence
the
and
realm of
and especially research
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78See 'Advisory Council on Scientific Researchand Technical Development', 261hNovember 1946.
79Dugelby, EM-2 Concept and Design: a Rifle Ahead of its Timel p. 15.
'0 Historically speaking, as wars ended the Ordnance Departments were usually cut back to their prewar levels, see T. Putnam and D. Weinbren, A Short History of the Royal Small Arms Factory
Enfiel (Enfield Middlesex University, 1992), p. It 2. In January 1947 the total R&D spend was
,
f 180.4million of which the Minister of Defence contended L66.1 million was for basic researchthat
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formal requirement for a new infantry weapon in September 1947, Kent Lemon only
had 22 staff that he could deploy on the task set by the Dlnf8 1 The pressurewas on
if the ADE was to survive in any meaningful way.
So long as the ADE could come up with a solution that keyed directly into the
battlefield problems unearthed by the DInf and the Committee on Infantry Weapon
Development there was a chance that Britain would retain a small arms design
capability. If it could not then it was very likely that small arms development would
go into decline, much like it had during the inter-war period. The IPW was therefore
the best chance the ADE had for survival and the Ideal Calibre Panel the most
objective way in which to show that any design suggestions being made were not
based on bureaucratic imperatives but scientific fact. The ambition was to put
scientific discourse at the heart of the debate.

This was not simply about

technological solutions but avoiding a form of language that would put technicians
at a disadvantage. For with a scientifically justifiable solution to the Army's
battlefield dilemmas, the engineers knew that they would then be in a stronger
position to defend their establishment's capability.

This was not just a case of

cynically manipulating the debate. On the contrary, the ADE's engineers believed in
what they were doing. That said, however, the ADE could not be described as
anything but an extremely partisan supporter of its own battlefield solutions.

The Director General of Artillery and the Director of Artillery (Small Arms)
If the EM2 representedtactical flexibility for the D1nf and survival for the ADE,
then for the Director General of Artillery (DGofA) and especially the Director of
Artillery (Small Arms) (DofA (SA)) the EM2 was the weapon solution most likely
to fulfil everyone's needs. Given the organisational structure of the Ministry of
Supply, the DGofA and the DofA (SA) were the advocates for the ADE at the War
hada civil spinoff. TheChancellor,
however,
thatthef66.1millionwas'excessive'.As it
reckoned
turnedouttheTreasury
in theshorttermbecause
R&D spending
theBritish
wasforcedto increase
Government
decidedto developa nuclearcapability.C. Barnett,TheLostVictory:BritishDreams.
Britishrealities,1945-1950,
(London:PanBooks,1996),p. 73.
81'Notesof a DesignMeetingon 270"AutomaticRifleheldon25thNovember1947',340(200)EM
.
1&3SL RiflesBox 1,MODPatternRoomArchive.
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Office. However, becausethey also had to provide more general advice on technical
matters to the Army the approach they had to adopt had to be extremely subtle. If
they behaved in an obviously partisan manner their credibility would be undermined.
At the same time if they did not speak out loudly enough in favour of a particular
technical solution their role would be redundant. The DGofA and DofA (SA) were
then the conduits between the user and the engineers, playing a crucial role in
shaping the terms of the debate both in the War Office and the ADE. This next
section is therefore devoted to exploring role and interests of the DGofA and DofA
(SA) in relation to the EM2. In particular the efforts of Brigadier Barlow are
examined. As the DofA (SA) for most of the development cycle of the EM2,
Barlow showed particular skill in balancing the demands of both the user and
engineer. This is partly explained by his longstanding passion for seeing the British
Army firing a British designed firearm.

But it is also the case that the EM2

represented Barlow's belief in the skill and quality of the ADE as well as his
conviction, based on his wartime experience, that the weapon was actually what the
infantry needed.

Of the three DGofAs and one DofA (SA) involved in its development all maintained
consistently positive views of the EM2.82 Broadly speaking the DGofA and DofA
(SA) had similar interests and points of view.

Both were determined to present the

Ministry of Supply in the best possible light and both worked to convince the War
Office that products suggested by their Department were superior to any alternative.
However, their roles were not synonymous.

Whereas the DGofA was the head of

both the artillery and small arms research and development groups at the Ministry of
Supply, his junior the DoR

(SA) was only responsible for small arms. The DGofA

was in charge of negotiating, agreeing and signing off general research guidelines
83
War
Office
the
his
to
with
relating
all areas of
responsibility . But more than this,
as the most senior technical advisor to the Army Council, the DGofA often had
82The threeDGofAs were: 1938-1945 Major-GeneralE Clarke; 1946-1948 Lt-GeneralW
-

Eldridge; 1949-1952 - Brigadier Larnbooy. Major-General H Paterson(1953-1956) was DGofA as
the FN FAL was trialled. The DofA (SA) was Brigadier Barlow.
83Postan, Hay
and Scott, Design and Development of Weapqns: Studies in Governitnent and
industrial Organisation, p. 252.

130-

accessto the highest echelons of the General Staff where he gave his opinion on

equipmentmatters. This ensuredthat he could influencethe debateon weapons
84
before
General
Staff
even
a
policy statementwaspromulgated.
Before the start of the Second World War the DGofA reported to the Master General
of Ordnance (MGO).

With the outbreak of hostilities, however, the MGO and his

subordinates were moved out of the War Office to the Ministry

of Supply and the

MGO was renamed the Director General of Munitions Production. 85 As a result of
this change a Weapon Development Committee was formed at the War Office where
86
held
At

this

negotiations over equipment research and production priorities were

.
committee the DGofA was responsible for presenting the capabilities of the Ministry

of Supply's researchteams. Here he had to negotiate with his counterpart within the
office of the DCIGS, the Director of Weapons and Development (DWD).

The

DWD was responsible for collating a list of equipment priorities from the various
War Office arms directors for further discussion at the committee.

By contrast, the DofA (SA) worked on a day-to-day basis with the DInf

His formal

task was to communicate requirements from the DInf to the ADE and to explain to
the DInf what the ADE could realisticaily design. This was not just a caseof telling
each group what information was required in order to complete various researchand
development tasks. Rather, this was about shaping the terms of the debateby
educating the user about what was possible technically and translating the users'
preferencesinto achievable goals for the ADE. The most obvious place where the
DofA (SA) assertedhis influence was at the Standing Committee on Infantry
Weapon Development. This position enabled the DofA (SA) to introduce technical
ideas and get immediate feedback from users as to the veracity of the suggestion. It
for
build
idea
DofA
(SA)
that
the
technical
support
and
could circulate a
also meant
it among his key constituency and in particular with the DInf. In effect, a
'4 Ibid., pp. 366-367.
" After the war the Ministry of Supply re-organised once more and this role was disaggregated
further. The new title adopted was the Controller of Supplies (Munitions) (CS(M)). The CS(M) had
responsibility for both R&D and production of small arms and artillery munitions.
86Memo from DOGS to Secretary of State, 22"d February 1946, WO 32/10506, NA.
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combination of the DGofA shaping the way the General Staff saw a technical
problem and the DofA (SA) influencing the DInf at the Committee on Infantry
Weapon Development ensuredthat there were powerful voices working for the ADE
at the War Office.

As an example of how influencing policy might work, it is worth describing
Brigadier Barlow, the DofA (SA) from late 1945 until mid-] 953. As a rare two-time
winner of the King's Prize at Bisley, Barlow was recognisedas a keen marksman, a
member of the Army Eight shooting team sixteen times and its captain between
1925 and 1946. Apart from his involvement in the Army shooting team, Barlow
87
for
Britain
1948
1952
OlyMpiCS.
the
Before the war, whilst
also shot
at
and
Assistant Superintendent at the Design Department at Hythe, he had given evidence
to the Special Meeting of the Small Arms Committee investigating the inefficiencies
of British small arms development and so he knew very well how far the design
88

establishmentshad come since 1937.

During the war, Barlow was deputy head of

the WeaponsTechnical Staff (WTS), a group concernedspecifically with small
arms, at the Ministry of Supply. This team gathered field data on small arms and,
alongside their Army Operational ResearchGroup colleaguesat the War Office, had
the task of working on the difficult nexus of problems associatedwith relating users
and technical items.

As part of his work with the WTS, Barlow had been to Tobruk in September 1941
and reported on whether equipment and ammunition that reachedthe troops met
their needs,arrived in good working order, was provided in sufficient quantities and
"
facilitate
distribution.
He was subsequentlymade
to
packagedcorrectly
easy
responsible for gathering feedback on infantry weapons in the First and Eighth
" See, 'The King's Prize Bisley, "Ca Ira", September (1938), 7
at
p. and Obituary entitled,
'Brigadier J. A. Barlow, CBE', White Rose, May 1975, p. 7. Barlow also wrote several books on
rifle shooting the most famous of which was J. A. Barlow. The Elements of Rifle Shooting Dealing
with the Service Rifle and Open Sigh (Aldershot: Gale & Polden Ltd, 1932). By 1961 this book had
,
made it to a fifth edition.
88See 'Special Meeting
of the Small Arms Committee', January 27Ih 1937.
89Report Lt-Col J. A. Barlow
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on Visit to Tobruk, 7th- 17IhSeptember 1941, (200) 200 Small Arms
General Box 2, MOD Pattern Room Archive
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Armies at the end of the North African Campaign." Finally, as a member of the
Standing Committee on Infantry Weapon Development he was in a position to see
how WTS reports coming out of the 2 Is' Army Group were received by the DInf,
Major-General Wilson. He was, therefore, an ideal candidate for the job of DofA
(SA) becausehis intimate knowledge of the user and his understandingof the
technical issuesfacing the Ordnance Departments were extensive.
Barlow's approach was informed by his knowledge of the actors involved.

He

worked tirelessly to make sure that any future ammunition and weapon would match
not just the letter of the specification but more precisely address any underlying
concerns held by the Committee of Infantry Weapons Development. For example,
in March 1949, the DofA (SA) compelled the ADE to collect its materials together
into the form of a sales pitch to the General Staff. This was known as 'Operation
Niblick' and was arranged in three stagesso that the Staff could see the solution on
offer to them. The aim was to ensure that the user properly understoodthree things:
firstly that ammunition below 30" would give them everything they required in
.
terms of hitting power at certain specified ranges; secondly that the decrease in
calibre from .303" would make it possible to develop a lighter and handier weapon;
91
display
thirdly,
that
the
and,
one of
weapons on
would provide a possible solution.
The key for Barlow and the ADE was for the Staff to understand that the
ammunition was the weapon and not the rifle.

If they understood this then they

might be persuadedto adopt the ADE solution.

More than this, however, Barlow used Niblick

as a way of managing the

expectations of both the General Staff and the ADE. The purpose of Niblick was,
therefore, twofold.

In the first instance it represented a chance to make sure that

General Staff understood the value of, and were happy with, the EM2. Bearing in
mind that some officers would view an automatic weapon as incompatible with
90See 'Summary and Consolidated Report by WTSFF
on Infantry Questionnaire and Answers from
Units in First and Eighth Armies on Conclusion of N. African Campaign May 1943'.
9' 'Operation Niblick, Ammo. 280 1.280" (7mm) Ammunition 82 Series File, MOD Pattern Room
Archive.
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skill at arms. At the same time, Barlow could use Niblick to make sure that the
ADE understoodthe magnitude of the task ahead of it; that every effort was needed
if they were to convince the General Staff of the technical efficacy of the solution
Not
In
Barlow
this
politics.
respect
was playing good organisational
suggested.
in
did
he
demonstrate
how
technologies
practice
stabilised
an
understanding
of
only
but he also showed considerable insight into the way the War Office and Ministry of
Supply preferred to make decisions.

By organising 'Niblick',

the DofA (SA)

being
ADE
the
that
the
of
capable
was
solution
point
reflected a realisation of
interpreted differently by different interest groups. His efforts were as invaluable to
the infantry as they were to the ADE.

Conclusion
To conclude,this chapterhasoutlined the threerelevantsocialgroupswho went on
to advocatethe EM2 solution: the Director of Infantry, the Armament Design
Establishmentand the Director General of Artillery/Director of Artillery (Small
Arms). For eachsocialgroupthe EM2 meantsomethingslightly different. For the
DInf, the EM2 was aboutthe developmentof a weaponsystemthat would provide
the infantry with tactical flexibility. The small arms platforms that had been
have
during
Second
World
War
the
provided an effective solution
might
available
but they were not acceptableto field formations. Therefore a new systemwas
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For the ADE, the EM2 was aboutthe developmentof a weaponsystemthat might
history
its
future
ADE
The
and
the
of
the
aware
was well
of
establishment.
secure
knew very well that without war the statusof the departmentwas uncertain. That
the ADE preferredto employ reasoningbasedon scientific methodologydid not
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necessarily mean that the establishment was working in a bi-partisan manner,
seeking ontological solutions to the problem of superior weapons. On the contrary,
the object of the science was to discover an alternative way of conceiving of small
arms questions with the ADE intending to be the first to capitalise on the outcomes
of the research.

Finally, for the DGofA/DofA (SA), the EM2 representedthe opportunity to develop
a British firearm for the British Army. To this end these actors worked to ensure
that the DInf and the ADE were both working along the same lines. Inherent in this
was the need to direct the DInf toward stating requirements that the ADE could
achieve. At the same time the ADE had to ensure that its solutions were of a kind
that would be attractive to the War Office.

Fundamentally this meant that the

DGofA/DofA (SA) had to understand the organisational contexts that all the other
social groups were working within in order to sustain their position on small arms
and shape the terms of the debate so that all the protagonists might achieve their
different objectives. This suggeststhat the DGofA/DofA (SA) were fully conversant
with what they would need to do if they were to seethe EM2 adopted by the British
Army.
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Chapter Five - The Experimental Model 2

Constructing arguments in support of the EM2
In 1946, with the pressuresof war production fading away it was possible for the
War Office to re-examine the whole small arms question once more. In the opinion
of the DInf, the battlefield requirements were clear. Tactical flexibility demandeda
lighter rifle that could generate greater volumes of fire.

This would enable the

soldier to suppress an enemy position more easily and advance to close quarters.
However, bearing in mind the laws of physics, this could only be achieved within
certain parameters. If the ammunition calibre was large then the firearm would have
to be heavier so that it might absorb recoil energies more effectively. This would
compromise the weight of the weapon which in turn would limit tactical flexibility.
Conversely, if the designer chose not to increase the weight of the weapon then it
increasingly
difficult
prove
would

to control, especially on automatic fire.

Accordingly, the only realistic way to develop a lighter rifle with increasedrates of
fire was for the ADE to suggest a smaller calibre round. This would reduce the
recoil generatedand allow the soldier to carry more ammunition. The sticking point
was that if the General Staff chose an existing round then there was the possibility
that they might also select an already available rifle.

Such a decision would be

disastrousfor the DInf and Ministry of Supply who were of the opinion that existing
for
fighting
types
close
quarter
or
were either appropriate
ammunition and weapon
engaging targets at range but not necessarily both. Effectively then, without a new
class of ammunition, the EM2 advocates believed that they would not be in a
position to develop a new type of weapon.
The central theme of this chapter is therefore concerned with exploring how the
EM2 advocates made their case for changing the armament of the British
infantryman whilst explaining why the weapon system took the form that it did. As
be
future
firearm
demonstrated,
to
capable of
ought
already
agreementabout what a
had been reached between the Dlnf, ADE and DofA (SA) by 1944. However, it did
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not
either
or even commanders
rest of
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battalions viewed the battlefield problem and the proposed solution in the sameway.
Indeed, many officers remained wedded to a particular view of marksmanship that
they associatedwith the SMLE and which emphasisedthe need for accurate, long
range fire produced by deliberate aiming.

Despite the fact that the evidence

available to the DInf produced different conclusions, the EM2 advocates could not
simply ignore the opinions of these officers. Many of these critics had ultimate
be
for
to
won over
equipment
and
need
sanctioning
selection
would
responsibility
using argumentsthat could engagewith and addresstheir concerns.

In this respect and as this chapter makes clear, the advocates faced two significant
problems. The first was that up until 1949 they did not possess a fully working
infantry.
for
The second
firearm
believed
kind
the
they
the
necessary
of
example of
Army
British
had
1943
General
Staff
March
to a
the
that
the
committed
as
of
was
changeoverfrom the existing .303" rimmed cartridge to a design of rimless cartridge
compatible with the US Army. If the EM2 advocates were to stand a chance of
realising their goal to develop a new British class of ammunition and a lighter
automatic weapon to fire it then they had to show that their alternative solutions
could work. The move to USIUK ammunition standardisation and the lack of a
by
firearm
hamper
to
these
complicating the
ambitions
only
served
prototype
number of factors that had to be considered whilst the advocates were making their
casefor change.
Recognising their dilemma, the DInf, ADE, and DofA (SA) knew that they had a
difficult task ahead of them if they were to stand a chance of successfully moving
official General Staff policy in their direction. As this chapter shows, the strategy
the EM2 advocatesadopted in their initial efforts to win over the Staff were directed
towards exploiting the findings of the Ideal Calibre Panel's scientific analysis of
various ammunition calibres. Not only did this approach validate the advocates'
perspective but it also moved the terms of the debate on to more objective grounds.
But whilst the EM2 advocates might have preferred to use this form of analysis in
their endeavoursto persuadethe critics it becameclear that the science would not be

- 137 -

enough to win the argument. Instead, the advocates would have to adapt their
position in order to take into account entrenched War Office views on USAJK
ammunition standardisation. Ultimately this meant abandoning some of the findings
of their scientific research and in its place promoting the idea that British
ammunition would meet US requirements as well. The upshot of these negotiations
develop
to
that
the
their
to
plans
an
agreement
allowed
advocates continue with
was
lighter, fully automatic firearms whilst retaining the principle that the UK would
adopt SAA that was acceptableto the United States.

Given the complexity of the story this chapter is organised thematically into two
parts and considers a time period that stretches from 1943 until 1949. The first half
development
the
of ammunition and in particular how the Dlnf, ADE and
reviews
DofA (SA) tried to persuadethe rest of the War Office that their solution matched
both the battlefield requirement and could satisfy US demands. The second half is
concernedwith why a bulipup design was deemedan appropriate rifle configuration
fighting
for
be
the
to
that
close
quarter
used
ambition
create a weapon
given
could
and engaging with targets at range. Whilst non-British reactions are considered in
the next chapter, the emphasis here is on how the General Staff perceived the
suggestionsbeing made by the EM2 advocates. Having done this it then becomes
possible to understand the basis upon which the British tried to persuade their
counterparts in the US Army to standardiseon equipment developed by the ADE.

The Ammunition
As far as the EM2 advocates were concerned, with the end of the war in 1945 the
question that needed most urgent resolution was related to small arms ammunition
(SAA).

Without a change of ammunition it would not be possible to develop a

lighter firearm capable of generating higher volumes of fire.

As stated in the

previous chapter, it had already been acceptedby the DOGS in January 1944 that a
in
first
to
order to achieve this.
step
a
rimless
cartridge
a
change
was necessary
However, the Dlnf, ADE and DofA (SA) recognisedthat if the General Staff were to
develop
difficult
become
SAA
it
to
type
a
then
choose an existing
of rimless
would
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new type of firearm that could function as both a self-loading rifle and a machine
carbine. Accordingly, the advocates believed that the key issue at stake was
convincing the General Staff that a new round was necessary if the Army were to
have a weapon that gave the infantry the tactical flexibility Second World War
experience indicated they needed. The purpose of this section is, therefore, to
In
for
how
EM2
their
the
ammunition.
of
a
new
class
advocates
made
case
examine
order to do this justice it is important to develop the respective points of view of the
EM2 advocates as compared with a diffuse group of General Staff who were
unconvinced by those arguments made in favour of a British round. Given that Staff
'
had
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no
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every
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officers
singular defining demographic bar the fact that their opinions usually surfaced at
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Policy
that
the
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reason, it is important to understand the function of this committee, establish who
attendedand what role they played.

The focal point for opposition to a British weapon solution was the OWPC. This
was the decision making body responsible for advising the Chief of the Imperial
General Staff (CIGS) on matters relating to weaponspolicy. The committee's
origins dated back to July 1942 when it was known as the Weapon and Development
Committee.2 At that time it had been created to, '-formulate General Staff policy
on research,design and production of weaponsand equipment which the Army
3
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was also necessaryfor the
was realised
required' .
1The policy originated before the war with the reforms by the then Secretary of State for War Hoare
Belisha in July 1939. In the case of the Dlnf this meant that, on average. each officer served two
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involved in the development of small arms. Apart from the DGofA position which changed three
times in ten years the key personnel heading up the team preparing designs for the IPW remained the
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same
(Oxford: New York: Clarendon Press;Oxford University Press, 1980), p. 54; D. French, 'An
Extensive Use of Weed Killer: Patterns of Promotion in the Senior Ranks, 1919-1939', in The British
General Staff: Reform and Innovation, 1890-1939, B. Holden-Reid and D. French (eds.), (London:
Frank Cass, 2002), pp. 159-174.
2 This is not to be confused with the Weapon Development Committee referenced previously in
Chapter I on the EM2. The Weapon Development Committee as noted earlier was a liaison
committee intended to consider the application of Staff policy as formulated at the OWPC.
3 Paper by DCIGS discussing the reorganisation of the Organisation and Weapons Policy Committee,
12'hJune 1944, WO 32/10504, National Archive (NA).
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General Staff to take into account the organisational implications of some of the
decisions that they made in relation to equipment design and the brief of the
4
committee was widened.

The reformulated committee was chaired by the DOGS, at that time LieutenantGeneral Weeks, and contained representativesfrom each of the arms directors such
as the DInf as well as the Director of Weapons and Development (DWD) and
Director of Staff Duties (DSD). The OWPC was responsiblefor considering policy
changesthat might occur if modifications to the organisation and equipment of the
Army were undertaken. Whilst officers advising the Staff from the Ministry of
Supply, like the DGofA, did not have voting rights they were often invited to attend
5
and contribute to meetings. Also present, though without voting rights, were
representativesof the Commonwealth countries.

Having discussedproposals, the DCIGS would formulate recommendationswhich
he would document and take to the CIGS for approval. If political endorsement
were required the document would then be shown to the Minister of State and if
agreementwere reacheda General Staff policy statementwould be produced.
Inevitably the OWPC had a wider remit than that possessedby any one Directorate
within the War Office. Consequently, any changesthat the DInf wanted to
undertakewere subject to considerable scrutiny from other parts of the organisation
which might have other policy agendas. This fact made it certain that the DInf
would have to develop a variety of argumentsand strategiesto win over his
colleagueson the committee if he were to move the agendaon SAA towards his
preferred solution.

It will be recalled from the previous chapter that the EM2 advocateshad been
working on the 7.92mm SLEM 1&2 for most of the war. This had not proven to be
' At this time the responsibility for
scheduling and implementing policy decisions was handed over to
the Weapon Development Committee as referenced in the previous chapter.
5 Existing War Office Machinery for Specification
and Provision of Equipment, Committee on War
Office Organisation for Specification and Provision of Equipment, Note by the Secretary, 8'h
November 1948, WO 163/339, NA.
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particularly fruitful, especially once the Belgian designers had returned to Li&ge.
Even though the EM2 advocates were looking at the SLEM, the OWPC was
reluctant to move towards 7.92mm ammunition whilst Britain was committed to
fighting alongside and dependenton equipment provided by the United States.6 As
of March 1943, it had been General Staff policy to pursue a changeoverto rimless
ammunition as soon as hostilities permitted, '... regardless of financial, production
and other considerations... '.

Specifically, however, the policy went further and
7
American
be
that
to
stated
standard calibres ought
chosen wherever possible. As a
result, the British Army was set to adopt - depending on future US small arms policy
30'06
MI
Garand
Axis
the
the
the
calibre
round
and
against
rifle
once
powers
war
.
was over. By January 1944, after lobbying by the Dlnf, this policy had changed to
allow the experimental work conducted by the ADE on 7.92mm ammunition to
continue but it also explicitly stated that all future researchefforts should be directed
towards developing a round that was compatible with US preferences.'

Committed to developing a British self-loading rifle, the decision either to adopt US
equipment or create a round that would be acceptable to the Americans was not
popular with Major-General Wilson and did not echo the views of the Standing
Committee on Infantry Weapon Development.

However, as indicated in the

previous chapter, the General Staff s policy did reflect the fact that Britain's own
manufacturing capacity was incapable of quickly re-equipping the British Army with
"
small arms.

Following the disaster at Dunkirk, for example, the RSAF had to

increase production significantly to meet the shortfalls caused by the evacuation of
the BEF. Unfortunately for the Army re-armament was a slow process. At a time
" Memo from the Secretary of the Organisation
and Weapons Policy Committee, 31` January 1944,
W032/105, NA.
'No doubt this
was partly driven by the recognition that the Ordnance Factories had had some trouble
delivering suff icient 303" ammunition during the first two years of the war and that there were a vast
.
number of .30'06" weapons in Britain, see PREM 3/46/3, NA. The staff policy on adopting US
ammunition can be found in General Staff Policy Statement on Rimless Small Arms Ammunition,
20thMarch 1943, WO 32/10515, NA.
' Memo from the Secretary of the Organisation
and Weapons Policy Committee, 31` January 1944,
W032/105, NA.
9 For an indication of the prevailing
sentiment of senior wartime manufacturing administrators in
Whitehall see R. Holmes, In the Footsteps of Churchill, (London: BBC, 2005). pp. 202-203. See also
Chapter Four, footnote 23.
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when the number of men in uniform had risen from 224,000 in 1939 to 2,453,000 in
1942, the number of No. I SMI-Es that had been manufactured totalled only
177,491.10 At the same time, production of the No. 4 Rifle -a version of the No. 1
SMLE that had been designed for easeof manufacture - only started towards the end
of 1941. On top of this production of ammunition was hampered both by German
air raids during 1940 and the time taken to bring US manufacturing plant into the
UK, set it up and sort out any teething problems."

Nevertheless, despite the difficulties caused by the slow speed of rearmament, the
DOGS also recognised that the changeover even to American types of infantry
12
be
implemented
immediately.
The advantage
weaponswhilst still at war could not
that would come from aligning small arms and ammunition production across the
Anglo-Saxon world had to be balanced against the disruption caused to infantry
units, training establishments and logistical infrastructure whilst Britain was still
fighting. This meant that for those, like the Dinf, who preferred a British solution to
the SAA question there was until the end of the war to come up with plans for
something new.

However, before the EM2 advocates could make their case for a completely new
type of firearm, one basedon British rather than Anglo-American requirements, they
recognisedthat they would have to explain to the OWPC why they could not simply
implement the General Staff policy and adopt existing US equipment. According to
the ADE there were several reasons for why the US 30'06 round and MI Garand
.
rifle were inappropriate for British service. Firstly, they argued that the M I's use of
an eight round clip mechanism made the rifle hard to re-load.

Secondly, they

in
having
30'06
two
that
the
result
would
ammunition
adoption of .
pointed out
distinct cartridges in an infantry battalion at the same time: one for the 30'06
.
Garand and one for the. 303" Bren LMG and Vickers MMG. This would complicate
10For No. I SMLE production figures see, PREM 11/854, NA. Data on the size of the wartime
British Army can be found in J. Crang, The British Army and the People's War, 1939-1945,
(Manchester: Manchester University Press,2000), pp. 144-145.
" see PREM 3/46/3, NA.
12Meeting of the OWPC 4h January 1944, WO 32/10515, NA.
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logistics and make it harder to swap ammunition between weapon systems in an
emergency and when unit reserveswere low. Thirdly, the ADE was aware that the
Americans were redesigning their existing cartridge so nothing would be gained
from prematurely converting to a round that would become outdated. Fourthly, the
30'06 round was longer than the 303" cartridge. Consequently it would be both
.
.
difficult and extremely costly to change the length of the firing chamber in existing
British firearms so as to make room for the longer American cartridge.13 Finally, the
ADE argued that changing to an American calibre would compromise existing Army
organisational practices. They wrote,

It can be said in general that American weapons are technically efficient.
Since, however, organisation is fundamentally based on weapons whether
individual or demanding a weapon team for their maintenance in action,
unless British and American organisations and tactical employment can be
brought into line, it is difficult to assessthe battle-worthiness of American
14
weapons vis-A-vis our own.

These arguments amounted to a powerful battery of technical and organisational
reasons for avoiding a changeover to US equipment. More than this they also
formed the basis upon which the EM2 advocateswould build a case for a completely
new standardof ammunition.

With the replacement of Major-General Wilson by Major-General Wimberley in
December 1944, the first proper attempt was made to try and develop a new British
15
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help
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the
to
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" Meeting of the Committee on Infantry Weapon Development, 13'hAugust 1943,120 Meetings
Conferences (Future Design of Weapons) - Box 1, MOD Pattern Room Archive.
14'Report on the possibilities of adopting American Weapons for use in the British Service', 25th
March 1946, CEAD, 200(200) Small Arms General Box 2, MOD Pattern Room Archive.
" Wimberley was formerly commander of the 51" Highland Division, a unit that had chased
Rommel across North Africa and landed on Sicily. Having been injured in Italy, Wimberley had
been compelled to return home where upon recovering he became commandant of the Staff College.
He was appointed DInf in 1945.
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of the DGofA and DofA (SA), an Ideal Calibre Panel.16 As far as the DInf was
concernedthe purpose of this panel was to investigate new small calibre ammunition
and furnish the EM2 advocates with the arguments necessaryfor winning over the
OWpC. 17 In the process it was clearly Wimberley's intention to align the thinking
of the Committee on Infantry Weapon Development with that of the General Staff.
This could only be done once the EM2 advocates had a fully tested counterproposal. The problem facing the DInf, however, was the fact that, at that time, he
did not have an alternative British solution to the 30'06 round with which he might
.
persuadeother members of the Staff.

This became more of an issue for the EM2 advocates when General Kirkman, the
new DOGS, decided to push ahead with plans to adopt the US .30,06 round in
1946. Whilst it would be hard to make a case stating that Kirkman was a
particularly strong proponent of the US calibre, it is clear that he viewed its adoption
as the most pragmatic way to implement General Staff policy and bring about
technical change within the British Army. By 1945 the MI Garand might not have
been the state-of-the-art in rifle design according to the Standing Committee on
Infantry Weapon Development but to the non-technical DCIGS it did have a
distinguished service record. Indeed, a large number of 30'06 weapons had been
.
used by Britain's armed forces during the war. The Home Guard, for example,
made extensive use of the Pattern 17, an American rifle chambered to fire 30'06
.
18
The Army would still have to procure large numbers of MI Garand
ammunition.
" Meeting of sub-committee appointed by the Standing Committee
on Infantry Weapon
Development, 8,h February 1945, WO 32/10515, NA.
17Ibid.
18The British Government bought 119,000 these
of
weapons in 1940 and issued them to the Home
Guard. See, Hogg, Jane'sGuns Recognition Guide, p. 272. As an aside the Pattern 17 (P 17) was a
version of the British Pattern 13 (P 13). The P 13 was developed by the RSAF prior to the First World
War. Based on the same principles as Mauser K98 and the Springfield M1903 the P13 fired a. 276"
calibre round. Prior to the start of hostilities in 1914. the Army decided to abandon the P13 because
of ammunition difficulties. However, becauseof the demand, Britain was forced into issuing orders
for a revised P13 chambered in 303" calibre. This weapon, known as the Pattern 14 (P 14), was
.
primarily built by the American company Winchester. When the United States entered the war in
1917, despite their need for firearms, the US Army refused to adopt 303" rimmed cartridges and
.
decided to re-chamber the PJ4 to take the. 30'06 round. It was with a senseof irony, therefore, that
Britain's armed forces found themselves compelled to take the P17 in 1940. See Hogg, Jane'sGuns
Recognition Guide, p. 270 and p. 272.
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rifles or convert existing British weapons to the new ammunition. However, bearing
in mind the financial pressures the General Staff was starting to face, Kirkman
recognised that the cost of changing to a rimless round could be offset if Britain
adopted US standard equipment and made use of the existing stockpiles.
Considering the quantity of US made material in the country, the question for
General Kirkman was how much it would cost to make the change to 30'06.19
.
In early 1946, in order to resolve the issue, the then DWD, General Sir Alexander
MacMillan of MacMillan, was asked by the DOGS to examine the question of
whether the Arrny should adopt US ammunition or move to an alternative calibre.
When MacMillan reported to the OWPC in April 1946, the evidence presentedto the
committee came down in favour of adopting the .30'06 round. The principal reason
for this was that the DInf had not taken into account new cost constraints that were
beginning to have an effect on the decisions of the Army Council. The financial
argument against the .30'06, proposed by the EM2 advocates,was basedon the
dimensions of the cartridge case. If existing weaponswere to be converted from
303" to the American calibre then the chamber and receiver for each firearm would
.
require fundamental redesign to accommodatethe additional length of the .30'06
round. However, as a result of the DWD's investigations it was found that the cost
of changing over to .30'06 was only f.25million and not the erroneous figure
20
ON
In May 1946, Kirkman consequently
previously quoted of
million.
recommendedto the CIGS, Field Marshal Montgomery, that Britain adopt the .30'06
forthwith and wrote to the Dominions to find out whether this policy would meet
with their approval.21 All wrote back agreeing to the proposal and thus a new
General Staff Policy Statementwas issued in July.22 With the agreementof the

19Meeting of the OWPC, 180'April 1946, WO 32/10515, NA. It had already been stated at a
Standardisation Conference between Britain and the Dominions that Units would be held at 75%
establishment strength and financial stringency would affect equipment decisions more than anything
else. In effect they were told to, '... cut our coat according to our cloth', Introductory Address to the
Standardisation Conference, V February 1946, WO 32/11606, NA.
20The E200 million figure was almost
certainly a figure circulated by the DGofA. Meeting of the
OWPC, 18'hApril 1946, WO 32/10515, NA.
21Letter from DOGS to CIGS, 31" May 1946, WO 32/10515, NA.
22General Staff Policy Statement No. 63,20th jUly 1946, WO 32/10515, NA.
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Commonwealth countries it seemedclear that the UK would adopt the 30'06 calibre
.

of ammunitionandin the processachievestandardisation
with the US.
At this point, without a technical solution to counter the decision to adopt the 30'06
.
round the EM2 advocateshad to find other ways of creating the time in which the
Ideal Calibre Panel might be given opportunity to produce ideas for an alternative
suggestion. In the summer of 1946, the ADE's .270" and .280" rounds were
theoretical pipe dreamswhich held out the possibility of increasing the
infantryman's firepower and lightening his load. But at the time the DOGS was
looking to adopt 30'06 ammunition they did not yet exist, the Ideal Calibre Panel
.
had not reported and the tactical requirement for a smaller calibre, high velocity
round had not been articulated by the Dlnf to the General Staff. Accordingly with
their financial cost argument in tatters, the EM2 advocateshad no other basis for
protesting about the new Staff policy.

Nevertheless,the three protagonists resolved to find a way of creating sufficient
breathing spacefor the Ideal Calibre Panel to report in the hope that its findings
would provide the foundations upon which a casefor a British ammunition solution
might be made. The approach that they adopted lay with obscuring US intentions
concerning the development of a new calibre to replace the current .30'06 in the
hope that they could then capitalise on this lack of clarity. The strategy had little to
do with outlining a list of the merits of their own solution over those of the 30'06
.
becausethe characteristicsof a future British round had yet to be defined. Rather,
the hope of the EM2 advocateswas to create enough uncertainty so that they could
gain time for the Ideal Calibre Panel to report. The Panel's findings would then
furnish the DInf with arguments in favour of an attractive technical alternative to
that offered by the Americans. At the sametime, the General Staff were more likely
to choosethe certainty that came from adopting a new UK class of ammunition over
a US design with no clear developmental finish date. As the DGofA and DofA (SA)
were the General Staff s main suppliers of information with regardsto US research
and development efforts this strategy was reasonably easy to implement.
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Whilst the War Office had its own military representativesat the British Embassy in
Washington, the channel that provided the most useful source of information
regarding US equipment decisions came from technical officers from the Ministry of
Supply attachedto the British Joint Services Mission (BJSM). The BJSM made
regular reports relating to a variety of projects undertakenby the US Ordnance
Departmentto the DWD as well as the DGofA and DofA (SA). In the spring of
1946, on the basis of intelligence from the BJSM, the OWPC were of the opinion
that they could adopt the American .30'06 ammunition without fear of the US
2'
'for
military authorities changing to a new calibre
some years to come . By late
July new information coming from Washington suggestedthat the US Ordnance
Corps were a lot further advanced in the development of a new round, known to the
British as the Savage,than previously understood.24 The BJSM warned that the old
standardwould be supplantedby the Savagein less than two years, which meant that
if the British went aheadwith their proposals to adopt the 30'06 they would be
.
moving prematurely to a redundant round. At the sametime, there was some
indication that the US would not change over to its new standarduntil either it had
run down existing stocks of its .30'06 or the beginning of a new military emergency.
The DWD was, as a result, left in a difficult position and at a meeting of the Weapon
Development Committee in October 1946, asked that production and development
priorities regarding the imminent UK adoption of the .30'06 round be altered to
2'
for
this
account
new state of affairs . He went on to state that he believed the
situation warranted a completely new General Staff policy statement. With the
DWD so unsure about US intentions, the BAS felt the need in February 1947 to
write to Major-General Festing, MacMillan's replacementas DWD, to make

'3 Meeting of the Organisation and Weapons Policy Committee. 18,h April 1946, WO 32/10515, NA
24Letter from BJSM to DWD, 'Future Small Arms Ammunition Policy', 31" July 1946, WO
32/10515, NA.
25Minutes of the meeting of the Weapon Development Committee, I othOctober 1946, WO 32/10515,
NA.
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26

absolutely clear what information they had provided regarding US intentions.

They apologised for any misunderstandingsand statedthat they believed that the
DWD should have beentold what was happening by the Ministry of Supply.27 They
pointed out that the DofA (SA) had been in the picture since 1944 and been given
regular updatesby the BJSM ever since.

It would be hard to claim that the BJSM deliberately intended or was instructed to
deceive the DWD.

However, with a little help from the DInf, DGofA and DofA

(SA) it was decidedly possible to obscure US intentions in relation to small arms
policy.

In November 1946, for example, the DGofA wrote to the DWD suggesting

that the new US round would not result in significant advantages over the existing
US standard calibre. Additionally,

he claimed that it would also potentially leave

the Army needing two separate types of ammunition: one for small arms up to the
section level and another for battalion weapons such as the MMG.

As the Vickers

MMG would still need 303" ammunition, this would complicate logistics.
.
Moreover, whilst there might be appropriate tactical reasons for having two types of
ammunition, as far as the DGofA was concerned in times of peace due weight ought
to be given to the principle that, '... the fewer types of round required the more
certain is it that the necessary quantities will be available where and when required,
28
especially in the early stagesof a war'. Accordingly, he made the following

recommendations:firstly, he statedthat the Ministry of Supply ought to continue to
examine how best to convert existing weapons to .30'06 calibre; secondly, that the
War Office stay closely in touch with developments in the US but make no decisions
about adopting the new round; and thirdly, that the Ministry of Supply be asked to
press aheadwith the efforts of the Ideal Calibre Panel.

Followingthesedeliberationsthe DOGS acceptedthe DGofA's analysisandasked
that the Ideal Calibre Panel report its findings as soon as possible. Four months
26Letter from BAS, Brigadier Huxley to DWD, Colonel Gracroft, 30,h March 1947, WO 32/10515,
NA.
27 Ibid.

28Letter from DGofA to DWD (cc Dinf), bIntroduction. Priorities for Conversion of Small Arms to
300', 5h November 1946, WO 32/10515, NA.
.
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later, in March 1947, the Panel finally published its results stating that future
ammunition ought to have a calibre ranging from .250" to .270" depending on what
the bullet's core was made from. 29 The EM2 advocateshad successfully createdthe
conditions in which the Ideal Calibre Panel could produce its findings and they now
had a firm proposal for an alternative to the US 30'06 round. However, after all this
.
effort, the recommendationsmade by the Panel were not the ones taken by the EM2
advocatesto the War Office for approval. Instead they proposeda calibre with a
30

larger bore ranging from 270" to 2809'
.
.
.

Why did they do this?

In orderto answerthis questionit needsto be rememberedthat the work of the Ideal
CalibrePanelhadbeenstartedin February1945asa resultof a meetingbetweenthe
then DInf and the DGofA.31 Thesetalks had emphaticallystatedthat the British
infantry wantedto adopta weaponwhose,'... main object was to achievethe ideal
calibre for our own use...' and that the, '... primary object was not standardisation
32
USA....
9
The explicit objective of the Panelwas to, '... facilitate the
with the
designof the most efficient weaponsand ammunitioncompatiblewith the lightest
weight...' and their starting place was derived from the work of the Standing
Committee on Infantry Weapon Development which had defined a list of
"
for
in
SAA
1944
behest
Major-General
Wilson.
These
requirements
at the
of
statedthat the ammunitionshould be capableof firing out to a maximum of 800
yardswith an accuracygrouping for 5 roundsof 3 inchesat 200 yards and have a
trajectorythat was asflat aspossible,especiallyat 600 yards. The roundswereto be
smoke and flash free and come in a variety of types to include, standardball,
incendiary, observing and armour piercing. Finally, the SAA was to have the
potentialto be usedin a self-loadingrifle, a sniper'srifle and a light automaticgun.
2' The Choice of Standard Round for Small Arms, Armament Design Establishment, Technical
Report, March 1947, DEFE 15/239. NA.
'0 Directive for the Development of New Automatic Rifles, from A3. Brigadier Barlow to
A/CEAD(SA), 181hSeptember 1947, Ammo 280 -3 280" (7mm) Ammunition, MOD Pattern Room
.
.
Archive.
3'
Lieutenant-General Macready of the British Army Staff was also in attendanceat this meeting.
32
M
Minutes of Meeting held at War Office between Dlnf, DGofA and others, 22 June 1945, WO
32/10515, NA.
" General Staff Policy StatementNo. 3,27'h November 1944, WO 32/10515, NA.
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If it was decided that it could also be used in an MMG, where the range requirement
was for greater distances, then that would be an advantage. This however, was
intended as a stretch target and not meant to compromise the ability of the engineers
"
to produce the most appropriate ammunition for the other weapons platforms.

Given the initial terms of reference then, the Ideal Calibre Panel had reported
without considering whether its proposals would satisfy the OWPC's objective of
standardisation with the US.

Unhindered by the need to satisfy American

requirements the Panel focused its investigations on ammunition compatible with
in
ballistic
by
DInf
desired
defined
800
the
the
to
qualities
as
achieving
out
yards
1944.

It was only after the EM2 advocates realised how important US/UK

ammunition standardisation was to the DCIGS that the Ideal Calibre Panel's
recommendationswere amendedto take into account the reality of the debate within
the War Office.

In this respect, the new proposals were designed to match the

30'06 round in a few key areas in the hope that the DCIGS would agree that
.
standardisation might be achieved on British rather than American terms.
Accordingly, in the summer of 1947, the EM2 advocates stated that they would
build a round that would have the striking energy of at least 87ft/lbs at 2000 yards or
Of

35

the equivalent to that produced by a .30'06,150 grain bullet fired at 275 pS. As
only larger bore ammunition could achieve these conditions the DofA (SA) took the
decision to modify the Ideal Calibre Panel's report.

The decision to develop

ammunition with calibres ranging from .270" to .280" was therefore the responseof
the EM2 advocateswho were simply adapting their suggestionsto reflect the reality
of the debate as they found it at the War Office in 1946-47.

Considering the technical state of the art at that time, the suggestion for 270"
.
Ideal
Calibre
be
the
the
to
to
than
efforts
of
nothing
proved
more
a
sop
ammunition
Panel. After 14 months of development the ADE finally acknowledged that the

" Ibid.

35DofA (SA) Directive on SA Weapon and Ammunition Development Programme for the Future,
18'hSeptember 1947, Letter from DofA (SA) to ADE, DGofA, and DOF, Ammo 280 -3 280"
.
.
(7mm) Ammunition, MOD Pattern Room Archive.
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270" could not achieve the same striking energy as the US 30'06, given the massof
.
.
the bullet and the speed at which it could be made to travel. Accordingly, by
November 1948, the DofA (SA) had to concede that in the time allowed it was not
36
bring
270"
level
Work on this
to
the
to
possible
an
acceptable
of
maturity.
.
ammunition was not dropped altogether as there was considerable political capital to
be gained with both the General Staff and the Americans if it could be demonstrated
that the calibre was at least technically viable. Nevertheless, it was put further back
down the priority list in favour of ensuring that the 280" ammunition was ready for
.
trials with the Americans.

Ultimately, given the uncertainty surrounding the intentions of the US concerning
their own SAA the DCIGS found it easier to agree in the summer of 1947 to the
compromise range of rounds proposed by the EM2 advocates. This left the DInf,
DofA (SA) and ADE believing that they could continue work on developing
for
the British Army.
suitable
ammunition

At the same time the EM2 advocates

promised the DCIGS that they would deliver SAA that could match the US .30'06
round. The price the EM2 advocateswould have to pay in order to get the DCIGS's
consent was to hold comparative USIUK ammunition trials. Initially scheduled for
the spring of 1949, the EM2 advocates would now have to demonstrate that their
37
US
Clearly the EM2 advocates were
Army
round could match
requirements.
willing to put aside those elements of the Ideal Calibre Panel's report if it made it
easier for them to realise their goal of producing a weapon with greater firepower
and less weight. However, just becausethe War Office might be brought around by
this line of reasoning it did not follow that the US Ordnance Corps could be so easily
persuaded. That this was the casewill be demonstratedin the next chapter.

36Minutes of Meeting held on new SAA, 260'November 1948, Ammo. 280 3.280- (7mm)
Ammunition, MOD Pattern Room Archive.
3' Telegram from Brigadier Barlow to General Eldridge, 27thJune 1947, Ammo 280
280(7mm)
-I .
.
Ammunition 82 Series File, MOD Pattern Room Archive.
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The Rifle
Having successfully persuaded the General Staff to accept their ammunition
suggestions,this next section examines the argumentsput forward by the Dinf, ADE
and DofA (SA) in support of a rifle to fire this new type of British SAA. Whereas
the ammunition debate was largely held within the office of the DCIGS, when it
came to the rifle, the EM2 advocates had to win support from members of the
General Staff normally outside the equipment selection process. Having been asked
to look into the matter by the CIGS, this new group of officers was drawn from the
office of the Vice Chief of the Imperial General Staff (VCIGS), a department
normally responsible for plans and operations. In order to make clear the reasons
why officers from the office of the VCIGS were involved in the IPW debates it is
important to understand the arguments first proposed in support of a new rifle. In
the first instance these were outlined in a policy paper, submitted to the OWPC in
the spring of 1947, laying out the infantry's future small arms requirements. An
examination of this paper and the discussions that followed illustrates how the War
Office was further divided between those who believed the Army needed a lighter
rifle with increased firepower and those that felt this would undermine the shooting
skills of the infantryman.

This 'marksmanship' camp did not make itself

immediately obvious to the DInf. Once it had, however, the final hurdle that needed
to be jumped by the EM2 advocatesinvolved satisfying this wider audience.

In December 1946, Brigadier Barlow indicated to a meeting of the OWPC that there
was the potential to design one weapon that could replace both the bolt action rifle
38
the
and
machine carbine. Barlow's suggestionswere basedon an awarenessof the
small arms projects then underway at the ADE and his understanding of the
infantry's requirements as examined by the Committee on Infantry Weapon
development and defined by the DInf in 1944.39 Since at least May 1946, the ADE
had been working to refine three existing rifle designs for potential application to
whatever small calibre ammunition could be agreed with the War Office. On the

38Meeting of the OWPC, 19'hDecember 1946, WO 32/10515, NA
39General Staff Policy Statement No. 3,27h November 1944, WO 32/10515, NA
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assumption that the next weapon needed to increase the firepower and reduce the
number of different small arms in the inventory, three design teams were set to
consider the issuesassociatedwith developing a light firearm intended to replace the
40
In line with
LMG.
the
the
rifle,
machine carbine,
self-loading rifle and the
wartime researchon experimental small arms, all these weapons were chamberedto
fire 7.92mm ammunition. This was despite the fact that by November 1946 the
A/CEAD was well aware that the Ideal Calibre Panel was likely to suggesta calibre
41
280".
to
up a maximum of .
By May 1947, the A/CEAD

convened a further meeting to consider which of the

prototypes should go on for further development.

Bearing in mind that no definite

agreement on ammunition had yet been reached between the Ministry of Supply and
the War Office, the A/CEAD

decided to proceed with the development of two of the

42
three weaponS. Of these one was already in a bulipup design and the other which

had a typical conventional layout was to be re-configured in a similar way.43 The
unchangedrifle had been created by the Czech, Captain Janusewaki and was called
44

the EM2 whilst the re-configured

Thus, five
weapon was renamed the EMI .
months before a new General Staff Policy Statement was issued revising SAA
policy, the ADE had already made key decisions about what the future infantry
45
look
like,
for
further
weapon would
selecting two rifles as the basis
research. In no

way could this be described as designing the rifle around the ammunition, a slogan

4" Report of Meeting held on Monday 201hMay 1946 to discuss Rifle S.L. 7.92mm for MP43
Ammunition, 120 Meetings Conferences Box 1, MOD Pattern Room Archive.
41Meeting of the Advisory Council on Scientific Research and Technical Development, 26'h
November 1946,121 Design of Weapons - Box 3, MOD Pattern Room Archive.
42Infantry Combat Weapon, 27thMay 1947,120 Meetings Conferences Box 1, MOD Pattern Room
Archive.
43The concept of moving the trigger housing mechanism forward of the magazine, however, was not
new. Before the end of the Second World War the ADE had been handed the designs for an
automatic bullpup weapon by Major Hall who was leaving for his native Australia. The ADE had
also built a prototype LMG called the Korsac and sniper's rifle known as the Harris in the bulipup
configuration. See Dugelby, EM-2 Concept and Design: a Rifle Ahead of its Time, pp. 7-24.
44At the same time the weapon designed by Major Hall (see footnote 42)
was designated the EM3 but
no further development work was undertaken on this weapon, see Ibid., p. 27. The lead designer for
the EM I was called Mr Metcalfe, see 'Infantry Combat Weapon, 271hMay 1947'.
45As will be shown in the next chapter becausethe development
schedule was so tight work on the
EM I was abandonedbefore the joint U S/UK trials.
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that the EM2 advocates sometimes used with the General Staff and in talks with the
Americans to justify their design choices. Making a decision to develop a new class
of infantry weapon based on such a radical bullpup configuration, without knowing
what ammunition it would use, was bold. How could the choice bejustified?
Given that the central ambition of the EM2 advocates was to increase the infantry
section's firepower whilst reducing the weight a man had to carry, there were several
advantages that could be derived from a bulipup over more traditional rifle
designS.46 In a conventionally configured rifle the wooden stock accounted for the
vast amount of weight. The stock had two purposes. Firstly, it was located directly
behind the main axis of the firing chamber where it was perfectly placed to help
absorb excess rearward energy. Secondly, it allowed the soldier to rest his cheek
design
bullpup
it
he
By
the
that
a
and
adopting
so
could
aim
weapon.
across
removing the stock, the ADE successfully reducedthe weight of the weapon. At the
same time, however, they created a number of complications related to controlling
excessiverecoil and aiming the rifle. Developing a new unit sight that sat on a carry
handle half way down the barrel meant the infantryman did not have to bend his
head into a contorted position to aim the rifle. The question was whether the design
teams could restrict the amount of recoil energy generated in the firing chamber to
levels that would not result in an uncontrollable weapon.

The ADE's answer to this problem was twofold. Firstly, whilst the removal of the
stock created challenges related to aiming the weapon, it also beneficially resulted in
a straight line action where the barrel of the rifle was perpendicular to the shoulder
by
firer.
This
the
that
the
efficiently
absorbed
were
more
of
meant
recoil energies
the shooter's body, potentially making the weapon easier to control.

Secondly,

firing the weapon in full automatic mode would put the parts of the IPW under
considerable strain that normally would have been alleviated by making the various
components more robust. Achieving this invariably meant increasing the weight of
the weapon. The ADE, however, recognised that if the calibre of the ammunition
Seeappendixthreefor diagrarn.
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could be reduced and the recoil energiesof the propellant charge moderatedthen this
would obviate the needto increasethe strength and subsequentweight of the IPW.
When the EM2 advocates were making their case for a smaller round of SAA, they
were therefore setting up the conditions in which they might more easily design a
firearm that could be used both as a machine carbine and self-loading rifle.

The

flick of a lever would change the weapon from one mode of firing to the other.
Crucially the removal of the stock did not compromise the length of the barrel so it
was still possible to achieve reasonable range and accuracy.

If, however, the

ammunition became larger the rifle might still function perfectly well in the selfloading role but would probably become uncontrollable when firing automatically in
the machine carbine or LMG role. If the aim was to give the infantry a weapon that
could do at least two roles then the question of ammunition would be of extreme
importance. 47

The fact that the infantry wanted to develop a system which in effect reduced the
number of weapons in the inventory was finally made explicit in a policy paper
48

This paper was put
produced for consideration by the OWPC in April 1947.
together by the DMT, General Keightley, in direct collaboration with members of
the Standing Committee on Infantry Weapon Development and for the first time
made explicit, to an audience beyond the EM2 advocates,the reasoning for the IPW.
The DMT statedthat, 'The last war emphasisedthe need to reduce the weight [of the
rifle]...

and to increase its rate of fire.

Accuracy beyond 300 yards was not

required.'49 Accordingly there was a preference for an automatic weapon that would
0
functions
Carbine
This
'...
Machine
Rifle
the
combine,
of the
and the
......

47This was eventually demonstrated by the. 280"
ammunition which when fired from the EM2 had a
recoil energy limited to 7.4ft/lbs compared to II ft/lbs when using. 303" ammunition in a No. 4 Rifle.
As a result of the reduced recoil energies it was possible to fire 80 aimed rounds per minute compared
to the bolt action rifle's 20. See Dugelby, EM-2 Concept and Design: a Rifle Ahead of its Time
p. 249.
4' Future Requirements of Small Arms for the Army', Memorandum by the DMT, 19'hApril 1947,
WO 32/10515, NA.
49Ibid.
50Ibid.
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document stated explicitly that the requirement for scientifically accurate shooting
out to 600 yards was no longer necessaryand that the new automatic rifle need only
be sighted to 500 yards. Other firearms in the inventory would take care of targets at
longer distances. No rifle grenade was deemed necessaryas a light mortar ought to
be developed to fulfil this role.

As the DMT's paper pointed out there were several advantagesthat would come
from combining the machine carbine and rifle into one weapon. Firstly, from a
tactical point of view, the future availability of nuclear weaponsmade dispersion on
the battlefield more likely. This meant that there was a requirement for a rifle that
was as light as possible, facilitating easy mobility. Secondly, in terms of logistics, a
reduction in the number of weapons and types of ammunition in the battalion would
reduce the complexity of the supply chain and result in weaponstaking up less
maintenancetime. Finally, smaller ammunition and fewer different weapons would
make it easierto train a short service Army. It was well known that a full powered
rifle cartridge had considerable recoil and this could put a soldier off from wanting
to train with the weapon. Smaller ammunition would not causethis problem in the
sameway as the older. 303" round. Moreover, one weapon with two roles would cut
the amount of training time spent on learning how to use and maintain several
different firearms. "

Whilst the document was acceptedby the OWPC, given the difficulty in establishing
the direction in which American small arms researchwas heading, the Committee
52
let
Keightley
become
the
was reluctant to
paper
a policy statement. At least one
Brigadier presentat the April meeting, '-feared that the automatic rifle might
increaseto a dangerousextent the weight of ammunition to be carried by a soldier in
battle.' However, the Dlnf made the counter claim that, '... the need for good fire
control and discipline would certainly be necessary,but... that the new ammunition
would be lighter than our present and this, in its turn, would bring about a reduction

51Ibid.

52Meeting of the OWPC, V October 1947, WO 32/10515, NA.
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in the size and weight of magazine etc.03 For the time being the DMT's paper had
done enough for the OWPC to agree that the future IPW would be both automatic
and function in the role of rifle and machine carbine. The EM2 advocatessoon
realised, however, that the General Staff beyond the office of the DCIGS might still
54
further
convincing. Accordingly, they steppedup their development
neededsome
programme for both the EM I and EM2 whilst Brigadier Barlow put together plans
for Operation Niblick as referenced in the previous chapter.
In March 1949, with the final phaseof Operation Niblick complete and the British
ammunition and EM I and EM2 rifles at more advanced levels of development,the
for
Crawford,
his
DCIGS,
Lieutenant-General
the weapon
admiration
new
expressed
55
However, this did not mean that the
ADE.
system and praised the efforts of the
General Staff were completely won over. At this point the CIGS, VCIGS and a
General
Director
DInf
DMT
the
the
of
titled
and
newly createdrole overseeing
Military Training (DGMT) started to look into the question of future small arms
Slim,
Marshal
Field
interest
the
Their
by
the
renewed
was prompted
visit of
policy.
CIGS and successorto Montgomery, to an Army Rifle Association gathering at the
Bisley Rifle Rangesin the summer of 1949. Whilst attending the meet Slim had
seena 'deplorable display of shooting' demonstrating the lack of confidence the men
had in handling their weaponS.16 By contrast the RAF had over 1400 personnel
had
important
the
won
several
a greater proportion of
of
and
competitions
shooting,
senior ranks presentthan the Army. Consequently, Slim sponsoreda meeting
chaired by the VCIGS to look into the improving the weapon handling and shooting
skills of soldiers.

53Brigadier Parkinson, New Zealand Representative, Meeting of the OWPC, 24thApril 1947, WO
32/10515, NA.
54Letter from A/CEAD to DofA (SA), 'Standardisation with Canada, T25 rifle', 7IhApril 1949, WO
185/244, NA.
55Letter from DCIGS to DofA (SA), 17'hMarch 1949, Ammo 280 1.280" (7mm) Ammunition 82
.
Series File, MOD Pattern Room Archive.
56Minutes
of meeting held by VCIGS in Hotel Metropole at 15: 00 hours, 20'h July to discuss "The
steps to be taken to improve small arms shooting in the Army and further support for the Army Rifle
Association", 20th July 1949, WO 216/324, NA.
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When the CIGS-sponsoredmeeting convened in London in July 1949,the new
DGMT, the former commander of the Is' Airborne Corps, General Gale, argued that
contemporary problems with marksmanship stemmed from the false belief that
automatic weapons would replace the rifle. In his view, 'Compared with the rifle in
capablehands, automatic weapons are poor killers and heavy users of ammunition.
The rifle is still the main and most economical weapon for killing infantry - one
shot, one man.557Gale emphasisedhis point by stating that infantrymen would need
considerabletraining with the new automatic rifle if it came into service. This was
required to prevent the soldier from immediately moving to sustainedfire mode
when well aimed shots would be more effective. Finally, despite the evidence
collected by the Standing Committee on Infantry Weapon Development in favour of
automatic weapons suitable for engaging targets out to 300 yards, Gale claimed that,
'The main value of the automatic rifle was that it cut out reloading by hand, which
always takes the soldier a long time to perfect'.

58

What stood in the way of getting

final agreementwith the General Staff was, therefore, directly concernedwith
whether the infantryman could be trusted to know how to use his weapon in fully
automatic mode.

Unfortunately for the EM2 advocates,the whole crisis might have been avoided if
the Americans had stuck to the original agreementfor comparative trials in March
1949. However, complications in the US Ordnance Corps' own ammunition and
rifle development prompted them to ask for a postponementuntil early in 1950.59
This left the EM2 advocatesexposedto an additional nine months of scrutiny by
very senior members of the General Staff who challenged the original conception for
the IPW as laid out to the OWPC in April 1947. In the face of resurgent hostility
toward a fully automatic rifle, urgent action was neededin order to avoid the IPW

57Minutes
of meeting held by VCIGS in Hotel Metropole at 15: 00 hours, 20" July to discuss "The
steps to be taken to improve small arms shooting in the Army and further support for the Army Rifle
Association", 20'h July 1949, p. 2, WO 216/324, NA.
58

Ibid., p. 2.

51Notebooks
called 'History of .280" and 270" Cartridges', p. I 10, Ammo .280 -3 .280" (7mm
.
Ammunition),
MOD Pattern Room Archive; Report entitled: 'To enable a decision to be made
regarding section on TECSU 415', written by DofA (SA), 26h March 1949, WO 185/244, NA.
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being abandonedbefore trials with the Americans got underway. Consequently, in
it
EM2
that
to
the
the
the
to
so
order save
programme,
advocatesagreed change
could be used in one of two roles. The samebasic firearm would now be issuedto
troops either as a self-loading rifle or as a fully automatic machine carbine. Given
the bulipup design of the IPW, this change did not compromise the effectivenessof
the weapon in any way. It merely required simple changesto the trigger mechanism
fully
between
infantryman
from
being
to
prevent
an
able
switch
which would
automatic and self-loading fire.

By the time an infantry commander's conference was held in October 1950, the
point was explicitly established. Battalion commanderswanted no change to the
balanceof weapons available to an infantry section. Tactical flexibility was to be
keep
happy
Staff
in
General
to
those
the
who were still
order
members
of
sacrificed
committed to logistical prudence and unsure about the men's judgement in battle.
Soldiers who had previously been issuedwith a No. 4 rifle would get a self-loading
60
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Bearing in
Sten
have
IPW.
IPW, whilst those who
the
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would
automatic
believed
issued
EM2
Sten
NCOs,
the
to
the
officers
sceptics
was usually
and
mind
that this arrangementwould get around the problem of trusting the rank and file to
know when full auto fire was appropriate. With this concessionthe design of the
final
had
had
EM2
the
agreementwith the
and
advocates
reached
stabilised
weapon
General Staff as to what the new weapon should be able to do.

Whilst this new configuration did not satisfy the initial requirements defined during
the war and supported by all the DInfs subsequently,there was enough in it to keep

had
first
instance
happy.
(SA)
In
ADE
DofA
the
the
satisfiedtheir own
and
all
particular interests to develop a British solution. The Dlnf had to recognise that
despite
fire
fully
the
to
weapon
commanderswere not yet ready adopt a
selective
in
fact
favour.
he
the
that
in
its
Nevertheless,
take
solace
could
weight of evidence
he had won an argument that might also have been described as the thin end of the
wedge. The faster reloading time of the EM2 when functioning as a self-loading
60Infantry CommandersConference,6h to 13'hOctober1950,p. 12, WO 216/373,NA.
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had
fire
larger
they
than
to
of
rifle would still permit soldiers generate
quantities
previously and there was some tactical advantagein this. At the sametime, the
later
be
into
two
challenged
of
one
weapon
configured
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could
concept
of
roles
it
field
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been
thought
the
to
that
the
collated show
men
when more evidence
hindered tactical flexibility. But for those of a more sceptical disposition, the EM2
also had much to offer. In the first instancetroops would be issuedwith lighter
weaponswith greater functionality. At the sametime, impulsive, ammunitionwasting shooting was restrained by limiting the fully selective fire version of the
weapon to only those who previously carried the Sten. As these were mainly carried
by officers and NCOs the trust and logistical implications could be controlled.
Finally for those less persuadedby the battlefield evidence it was clear that the EM2,
length
barrel
to a typically configured rifle, would not
of
comparable
a
with
necessarilyharm marksmanship skills. Both the scepticsand the advocatescould
find enough in the technology to allow it to proceed for trials with the Americans.

Conclusion
The questionthat neededthe mosturgentresolutionfor all the protagonistswasthat
of the calibreof futuresmall armsammunition. If a smallcalibreroundwasadopted
thenit would be possibleto build a weaponthat metthe needsof the infantry as
understoodby the DInf. However,it would be difficult to makea casestatingthat
the selectionof the .280" calibreroundproceededon the basisof an inherent
technologicallogic. Instead,despitethe theoreticalandbattlefieldevidence
drawing
founded
EM2
the
the
attentionto
on
efforts
of
advocates
available,
were
andcapitalisingon the unclearintentionsof the AmericanArmy. That this was
dependent
fact
Office
down
War
to
the
that
the
on
remained
possiblewasentirely
informationmadeavailableby the small armscommunityresponsiblefor building
the EM2. Without accessto anothersourceof informationit wasdifficult for those
still committedto the ideaof marksmenengagingtargetsat rangeto generate
In
by
be
backed
that
up substantialevidence. thesecircumstances,
arguments could
the Staff optedfor a British solutionof ammunitionbecauseof their uncertainty
aboutwhat washappeningon the othersideof the Atlantic. The argumentthat the
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EM2 advocatesmade for introducing an untried cartridge therefore reflected the
practical difficulties of building a case for changethat would work within the
organisational context of the post- 1945 War Office.

This might not have been such a problem but for the fact that OWPC wanted
wherever possible to achieve standardisationwith the US. US .30'06 calibre
ammunition was capable of hitting targets out to 2000 yards. The .250" to .270"
calibre range suggestedby the Ideal Calibre Panel was too small to match American
requirements. Accordingly the EM2 advocatesdecided to stretch the suggestions
madeby their scientific advisors in order to give themselvesa chanceof persuading
the OWPC that their ammunition suggestionswould meet US demandsfor engaging
targets at distance. Second World War battlefield experience had shown the British
that the power of the US round was unnecessarybut the need to get the agreementof
the General Staff was such that the DofA (SA) had no choice but to make
concessions. The proposed .280" calibre round was not therefore the 'ideal' round
but came about as a result of discussions within the War Office where it became
clear that whilst American intentions were uncertain it was still extremely important
to achieve ammunition standardi sation. The 280" ammunition was consequently
.
open to two interpretations. On the one hand it was optimised for British
requirementswhich statedthat an automatic firearm was necessaryfor ranges under
500 yards. At the sametime, the OWPC believed that it would be capable of hitting
targets out to 2000 yards and would therefore satisfy US demands. Both the EM2
advocatesand the OWPC could seewhat they wanted in the ammunition.

In terms of the rifle, the EM2 advocatesbelieved the ideal solution was to adopt a
fully selective fire automatic. Certain members of the General Staff, however,
remained unconvinced arguing that this would compromise marksmanship and
increased
increase
the
the
of
potentially
strain on
supply chain as a result
ammunition usage. As a result and in order to keep the Staff on side, the EM2
advocatesagreedto adapt the IPW so that specific members of the infantry section
In
have
fire
have
rifle.
would
a selective
a self-loading
weapon whilst others would

-161-

effect the idea of the IPW was interpreted by the advocatesto mean a fully
automatic weapon but in order to get it acceptedit had to representtwo different
firearms to the General Staff. How this delicate balanceof agreementswas
sustainedwhen confronted with the institutional interests of the American Ordnance
Corps and the belief that US/UK standardisationwas worth more than tactical
flexibility is something that will be investigated in the next chapter.
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Chapter Six - The Experimental Model 2

EM2 opponents
By the end of 1949, the EM2 advocates had successfully managed to convince the
various sceptics within the War Office that they had more choice than between the
US 30'06 and continental 7.92mm rounds. That this was possible was entirely due
.
to the efforts of the ADE which, as a result of 18 months'hard work, could show that
their alternative type of ammunition was not only technically viable but also offered
a commendable solution to the infantry's battlefield problems. At the sametime, the
ADE had also designed two bulipup rifles, the EMI and EM2, which it believed
would prove beyond doubt both the robustnessof the .280" round and the soundness
of British rifle design philosophy.

Unfortunately for the EM2 advocates,these efforts were not enough by themselves
to bring about change in the armament of the British infantry. This was because
wartime standardisation agreements between the Allied powers left officials in
London and Washington keen for the emerging North Atlantic Treaty Organisation
(NATO) signatories to adopt the same equipment. To be sure there were many
logistical and manufacturing advantagesto be gained by this. However, as far as the
EM2 advocates were concerned, the issue also had tactical implications which,
depending on whose equipment would become the standard of the future, had the
potential to spill over into the way national armies fought and organised themselves.
On top of this, the EM2 advocates recognised that if they failed to achieve weapon
standardisation on UK terms then they might fatally undermine their importance in
any future debatesand exposethemselvesto the possibility of redundancy.

As the key protagonists saw it then, the question that the wartime standardisation
become
In
this
to
standard.
agreementsposed was related whose equipment would
by
EM2
dependent
information
the
those
advocates
powers
respect,
not
provided
on
were considerably better placed to oppose the ammunition and rifles designed by the
ADE. In particular, with a different perspective on infantry combat the Americans
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proved to be the least willing to accept standardisation on the terms set out by the
British. According to the US Army and Bureau of Ordnance, evidence from the
Second World War indicated that the battlefield requirement was for ammunition
and a rifle that could provide the infantry with the accuratemeansto engagetargets
out to 2000 yards. As the existing .30'06 made this possible the Americans decided
to stick to SAA with a 30" calibre but shorten the cartridge case in order to take
.
advantageof changesin propellant technology. This new round, known as the t65 in
the US and the Savage in Britain, would form the basis around which post-war US
weaponswould be built.

Bearing in mind that the EM2 advocates had consistently predicated their technical
choices on the belief that infantry engagementswere rarely fought at ranges beyond
600 yards, the American position posed a considerable challenge. As far as the
advocateswere concerned, the .30'06 round was an over-engineered solution to the
problem. The need to engagetargets at range was important but not as important as
the need to have a weapon capable of generating sufficient fire appropriate for close
quarter fighting. Thus the question that the EM2 advocates were trying to answer
was related to whether ammunition and rifle could be optimised for automatic fire
suitable for both distance and close in fighting. If it could, then the Americans
might be convinced and standardisationachieved on UK terms. If it could not, then
whose view of the battlefield might prevail and how would they win the argument?
The way in which opposition to the British proposals was marshalled therefore
forms the focus of this final chapter on the EM2.

Specifically the views of the

American military establishment with regards to small arms are examined in detail
and the underlying reasons for their attitude towards the EM2 exposed. This
demonstratesthat whilst the US Small Arms Section sought to undermine the British
efforts on technical grounds it was the American view of the battlefield that
underpinned their argument. Evidence from the user and technical trials drives that
point home. Eventually both sides began to realise that the tests would be an
insufficient

mechanism for

arbitrating between the American and British
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ammunition and rifle solutions.

Simply put, US ordnance officials did not see

ammunition lethality in the same way as their British counterparts and scientists on
each side of the Atlantic could not resolve the differences. As a result, the decision
on which weapon system to adopt would not be found on technical grounds alone.
In these circumstances, strong-arm tactics would need to be employed in order to
bring about a resolution. To demonstrate how this worked, the chapter starts by
discussing the American point of view on small arms and in particular their
attachment to .30" calibre ammunition. Bearing in mind the fact that only two
academicauthors have written extensively about US small arms design in the period
under consideration, the arguments advanced in this section draws heavily from their
analysis. Having examined the US perspective, the chapter moves on to explore
how the Americans worked to undermine the British position on ammunition. This
then leads on to an examination of the different wounding criteria used by scientists
on each side of the Atlantic and demonstrateshow science could not help resolve the
differences of opinion.

Having failed to reach agreementafter the trials, the Americans sought other ways to
undermine the EM2 advocates. Thus, the second half of this study looks at the way
in which the Americans drew on the support of an additional range of actors in their
efforts to upset British ambitions. Accordingly, the focus moves on to how the
Belgian company Fabrique Nationale dArmes de Guerre (FN) and the Canadian,
French and Churchillian Governments reinterpreted the technical problems as
originally defined by the EM2 advocatesand compelled the War Off ice and Ministry
of Supply to reconsider their small arms choices.

The Americans
In many respectsthe American attitude towards the British proposals relating to the
EM2 were fundamentally conditioned by their appreciation for marksmanship and
their commitment to 30" calibre ammunition. Symbolic of this was the US Army's
.
attachmentto the .30'06 MI Garand. Brought into service in 1936 and described as
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the 'the greatestbattle implementever devised' by GeneralGeorgeS. Patton,the
Garandwas the standardUS rifle of the SecondWorld War.' The tactical basisfor
introducingthe MI was the belief that a new infantry weaponhad to match the
Army's traditional valuesof long rangeaccurateshootingwith the needto increase
the infantryman'srate of fire. If this could successfullybe accomplishedthen it
would be possibleto maskthe fact that, when it cameto infantry tactics,therewere
two distinct campswithin the inter-warArmy, eachwith different views on how to
engagewith the enemy.
The first group included mainly higher echelon officers whose non-tactical
experience of the First World War resulted in their continuing belief in
2
marksmanship traditionS. The second group in contrast were more likely to have
seen combat and had a closer appreciation of the battlefield. To this second group
the First World War suggested that there were potential benefits that could be
derived from increasing the rate of fire. 3 Having failed to collect enough sound data
in a systematic manner it was difficult to prove this to be the case. However, the
increased interest in automatic firearms by European nations and the acceptanceof
the Browning Automatic Rifle (BAR) into American service in 1919 underlined a
4
benefits
firepower.
tacit acceptanceof the
of greater

Nevertheless,achievingthe ambitionsof both sidesin this debatewas technically
challenging. This was becausethe qualitiesrequiredof a rifle that neededto shoot
to long rangeswith maximumaccuracywere different from thosewherean increase
in firepower was deemednecessary.High ratesof fire invariably meantincreased
recoil energiesand this affected accuracy. Reducing recoil involved filling a
cartridgewith less propellantand having a smallercalibre bullet or increasingthe
weight of the weaponto absorbmore recoil energy. Changingthe characteristicsof
the ammunitionor increasingthe weight of the rifle resultedin eithera compromise
I McNaugher, The M-16 Controversies Milita! Organisations
Acquisition p. 32.
Weapons
and
a
2 Ibid., p. 25.
3 Ibid., p. 27.
' Ibid., pp. 25-29.
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on long range capabilities or making the weapon impossible to carry and use. The
inter-war technical dilemma the US Army consequently presented the Ordnance
Department was therefore extremely difficult to resolve.
The first attempt at finding an answer lay with the efforts of John Pedersenwho was
contracted to the Ordnance Department in 1928. Pedersen pointed out that by
reducing the size of bullet to .276" it would be possible to develop a semiautomatic
rifle of a reasonableweight and still maintain some of the range capabilities of the
30'06 round. Unfortunately for Pedersenthis was not a view that was well received
.
by the Ordnance Committee whose members included representatives from the
combat commands, technical services and other liaison staff and whose
responsibilities included setting specifications and overseeing research and
development.5 The reason the committee objected to the 276" was that in their
.
opinion smaller bullets brought into question both the lethality of the round and the
extent to which it could be deflected by cross winds.

With insufficient

independently documenteddata to support this view it was decided to organise trials,
undertaken by a separateCaliber Board, to establish the lethality of Pedersen's.276"
(and another of his possible candidates,the 256") round against the standard 30'06.
.
.
This board, which became known as the Pig Board because the ammunition was
tested on anaesthetisedpigs, reported in 1929 that the Pedersen 276" was extremely
.
lethal at 300 yards, just as lethal as the 30'06 at 600 yards and only slightly less
.
lethal at 1000 yards.6
Despite the board's findings, however, the chief of the infantry was not so easily
that

convinced,

arguing

ammunition

lethality. 7 This objection

pigs

were

insufficiently

like

Board'

tested

Pedersen's

to

establish

led the Ordnance Committee to organise

another set of trials which would be conducted on goats.
'Goat

humans

276"
.

semiautomatic

In 1931, this so-called
rifle

alongside

two

5Ezell, The GreatRifle ControverU: Searchfor the Ultimate Infant[YWeapgnfrom World War 2
throughVietnamand Beyond p. 24.
6McNaugher,The M-16 Controversies Military Organisationsand Weap2nsAcquisition p. 30.
7Ezell, The GreatRifle Controversy:Searchfor the Ultimate Infantry Weaponfrom World War 2
throughVietnamandBgyond p. 29.
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semiautomatic rifles by John Garand, one of which was chamberedto .276" and the
other to .30'06. Unluckily for those who advocated a larger calibre, Garand's.30'06
weapon suffered a cracked bolt at the trials and left the Caliber Board reassuredthat
their earlier conclusions concerning bullet size were correct.8 Accordingly, and with
Congressional funding for further trials in doubt, the Goat Board recommendedthe
276" round for service and Garand's semiautomatic weapon to fire it. The report
.
went to the Ordnance Committee which agreed with the board's findings and was
9
War
Department
final
its
sent on to the
which still neededto give
approval.

Unfortunately for those on the Ordnance Committee who supported the smaller
calibre, their recommendation still did not meet with the approval of the chief of the
infantry who now objected to it on the basis that it was important to guaranteethe
inter-changeability of ammunition between rifles and MMGs. 10Effectively, the chief
of infantry was insisting that an infantryman use a high powered cartridge that was
more relevant to the needs of an MMG than it was to the design of a rifle. For an
MMG, weight and recoil considerations were of less significance as these weapons
neededto be more robust in order to deal with their role of providing longer range
sustainedfire. In contrast, for the ordinary infantryman these issueswere of critical
importance in the design of their automatic rifle.

The insistence on one class of

ammunition for both an MMG and rifle meant limiting the chance of increasing the
firepower that the ordinary rifleman could generate. For the chief of infantry,
however, two issues were at stake, one with a tactical dimension and the other a
logistical. The tactical issue was that inter-changeability guaranteedthat in case of
emergency a squad would have the ability to swap SAA intended for machine guns
and use it in their rifles. The logistical issue concerned the fact that it was easier for
one type of ordnanceto be shipped to front line units in bulk than it was for two. An
infantry company that needed 30'06 ammunition for its light machine guns and
.
BARs and 276" for its semiautomatic rifles clearly had huge implications for
.
8 McNaugher, The M-16 Controversies
31.
Weal2onsAcguisition,
Organisations
p.
and
-Military
9 Ezell, The Great Rifle Controversy: Search for the Ultimate Infant[y Weap2n from World War 2
through Vietnam and Beyond, pp. 29-32.
'o McNaugher, The M-16 Controversies Mili!
3
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Acguisition.
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M
-
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logisticians who were primarily interested in simplifying the supply chain, not
increasing its complexity.

Animosity to the 276" did not end there, however. Even the chief of the Ordnance
.
Department moved to distance himself from the Caliber Board's reports by arguing
that changing calibre would mean replacing the tooling for both the 30'06 round
.
'
1
fired
it.
With such a significant voice pointing out
the
and
various weapons that
the financial consequences,logisticians arguing that a change would complicate the
supply chain, and the chief of infantry unhappy about lethality and interchangeability, senior Army commanders started to question the wisdom of the
Caliber Board's findings. In particular they were concerned that a move to a new
type of ammunition would not be well received by a Congress more worried about
the Great Depression. Indeed, with a perfectly sound system already in existence,
any spending on a new rifle was likely to lead to increased Congressional scrutiny
which could undermine the administrative functions of the War Department.12 With
an eye on the political situation facing the Army, it could come as no surprise that
the Chief of Staff, General MacArthur, decided to overrule the Caliber Board
stating, 'To make this change will introduce an element of chaos, confusion, and
uncertainty which, magnified under war conditions, would more than counteract the
beneficial effect of any semiautomatic rifle'. 13 MacArthur stopped further research
into 276" and instructed that more effort be made to find a solution using 30'06
.
.
ammunition.

MacArthur's decisionwould haveset backthe US developmentof a semi-automatic
rifle by severalyears. However the OrdnanceCorps were savedby the fact that
John Garandhad also beenworking on anotherfirearm in his sparetime, one that
14
fire
30'06
WhenGarandrevealedthat this new but
to
the
was chambered
round.
.
untestedself-loadingweaponwas only slightly heavierthanthe existingservicerifle
' Ibid.,p.31.
2 Ibid.,
31.
p.
13

Ezell, The GreatRifle Controversv:Searchfor the Ultimate Infantry Weaponfrom World War 2
throughVietnamandBeyond,p. 30.
14Ibid., p. 33.
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but did not involve a change of calibre, the US Army seemedto have an answer to
its marksmanship/firepower dilemma that satisfied the interests of logisticians,
ordnance officials and bureaucratsalike. Consequently in 1936, Garand's rifle was
taken into service by the US Army.
Unfortunately for the British the legacy of the MI's design history was to have
significant impact on the EM2 advocates when they came to reopen the calibre
question in 1947. For whilst the Second World War prompted the US Army and the
Ordnance Corps to re-examine the technical solutions they had previously reached in
from
infantry
to
there
to
move
away
still
much
reluctance
small
arms,
was
relation
compromises previously reached. This was not least the case becausethe post-war
head of the Small Arms Section of the US Bureau of Ordnance, Colonel Rene
Studler, had also served on various inter-war Ordnance Committees and was the
15
by
Pig
Board.
in
the
charge of the experimental tests conducted
proof officer
Studler was therefore very familiar with the argumentsthat had been made in favour
of .30'06 ammunition and understood how hard it had been to reach an Army wide
consensuson the calibre question.

Putting aside the fact that there was wide agreement on the value of 30'06
.
ammunition, by 1945 there were plenty of facts available to the Americans to
indicate that the MI Garand had achieved its reputation, 'in spite of, rather than
becauseof, the rifle doctrine that inspired it'. 16 Significantly, the evidence directly
undermined several strands of the arguments developed before the war in favour of
the 30'06 round. Firstly, SAA inter-changeability was not considered by US field
.
commanders to be a significant problem as the limited tactical advantage provided
being
large
by
the
the
the
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logistician still held to the idea that there was some utility in inter-changeability but

's Ibid., p. 50.
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in general the line infantry did not. 17 Secondly, surgical studies of US casualties
during the Bourgainville campaign suggested that the Pig Board's 1929 findings
"
lethality
broadly
regarding round
were
correct. Accordingly, the basis for resisting
a smaller calibre that might enable the development of small arms with higher rates
of fire was no longer valid. Thirdly, battlefield conditions were even less conducive
to marksmanship than they had been during the First World War. Studies showed
that as a proportion of the overall casualty rate, small arms fire accounted for the
smallest number of casualties during the Second World War.

Indeed, close

examination of medical reports from the European and Pacific theatres showed that
small arms fire accounted respectively for twenty-five percent and thirty-three
19
inflicted.
It was possible to argue, therefore, that there was
percent of all casualties
even less reason for the infantry to be issued with a rifle based on marksmanship
principles when other weapons in the inventory were more successfully employed
on long range targets.

Most damning of all, however, was the analysis of operational researcherssuch as
S.L. A. Marshall who argued that the real problem of small arms fire was not
necessarilythe need for accurate long range shooting but rather with building up the
20
fire.
On the basis of his investigations in both the Pacific and European
volume of

Ibid., p. 33.
WoundBallisticsReport,BougainvilleCampaign,1944,pp. 16-15andp. 69-82,Army Heritage
andEducationCenter,CarlisleBarracks,USA.
1()McNaugher,The M-16 Controversies Militaa Organisationsand Weap!2nsAcquisition,
pp. 33-34.
-0In the pasttwenty five yearsmuchhasbeenwritten to undermineMarshall'swork. However,it
mustbe rememberedMarshallhada dramaticaffecton the viewsof infantry off icersand ultimately
ordnanceofficials alike. Therecanbe no doubtthat Marshallmadean importantcontributionto postwar small armstraining andchoicesaboutinfantry weapons.The M 14/M16 controversyof the 1950s
and 1960s,for example,wasclearly underpinnedby Marshall'sthinking. For the M 14/M16
controversiessee,Ezell, The GreatRifle Controver5y:Searchfor the Ultimate Infantry Weapgnfrom
World War 2 throughVietnamandBeyondand McNaugher,The M-16 Controversies- Military
Organisationsand WeapL)ns
Acquisition. Marshall'swriting on the battlefieldcan be found in, S. L.
A. Marshall,Men AgainstFire: the Problemof Battle Commandrev. 2nd,(Norman:Universityof
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OklahomaPress,2000);S. L. A. Marshall,Infantry Operations Weap2nsUsagein Korea,2nd edn.,
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Greenhill
Books, 1988). For a discussionof the Marshallcontroversiessee,F. Smoler,'The
(London:
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Theatres, Marshall claimed that on average no more than twenty-five percent of
front line troops actively used their personal weapon even in the most severe of
21
engagements. Putting this down to the fact that the US infantryman came from a
civilised society where the taking of life was prohibited and unacceptable,Marshall
22
least
likely
that
to use their weaponS. Instead, soldiers
observed
riflemen were
armed with automatic and crew-mounted firearms were more likely to shoot because
23
believed
battle.
be
important
Indeed, the
they
that they would
to the outcome of the
majority of the active firers used heavy weapons, were in small groups together and
used several firearms in such a way that, 'if the machine gun went out, they picked
24
'
up a rifle; when they ran out of rifle ammunition, they used grenades. Getting the
men to fire was important because,as Marshall wrote, 'Fire wins wars, and it wins
the skirmishes of which war is composed. Toss the willing firers out of an action
25
be
'
there
and
can no victory.

Training clearly was one part of the solution to the problem of achieving fire
superiority but another conclusion that the US Small Arms Section had started to
reach during the war included increasing the rifle's rate of fire. Consequently in
May 1944 work had started at the Springfield Armory on adapting the MI Garand to
fire in full automatic mode.26 If the operational researchwas correct, however, then
retaining .30" calibre ammunition for use in both an MMG and a rifle was not
necessarilythe most effective meansby which an infantryman's rate of fire might be
increased. This was becausethe 30'06 produced significant recoil energies which
.
tended to discourage the man from using his rifle. Weapons with smaller calibre
bullets could be designed for individual riflemen that would remove the physical
discomfort that came from this recoil energy. This would take away the disincentive
to shoot, encouragethe man to make more use of his firearm and as a result help to

21Marshall, Men Against Fire: the Problem of Battle Commandl p. 56.
22]bid., p. 78.
23Ibid., p. 76.
24Ibid., p. 56.
25Ibid., p. 60.
26Ezell, The Great Rifle Controversy: Search for the Ultimate Infantry Weapon from World War 2
through Vietnam and Beyond, p. 42.

-172-

build up a volume of fire.

These were the conclusions of the British Standing

Committee on Infantry Weapon Development, but which, as the EM2 advocates
were to find, the post-war US Army was unwilling to concede.

For the US Army, Marshall's views were extremely controversial and as a result the
technical responseto them was restricted by the War Department. Having won a
major world war, the infantry was not quite ready to move away from the traditional
marksmanship values that, at least on the surface, seemedto have provided a key to
in
Accordingly,
training
place to teach 'the
whilst
new
regimen
were
put
victory.
fundamentals of precision firing... from many unconventional positions' the Army
was not willing to forego, '... the accuracy and functioning associatedwith a purely
27
firepower.
for
increased
Long range
the sake of
semiautomatic rifle'
marksmanship was the priority as far as the War Department was concerned.
Generating greater volumes of fire, whilst important, was a secondaryconcern.

This point had been explicitly

made at a 1946 meeting of the War Department

Equipment Board, known as the Stilwell

Board after its chairman.

During the

course of investigations the decision was taken by this board to replace the Garand
but maintain the 30" calibre.
.
of
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semi-automatic
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28
The board wanted 'greater
performance equivalent to that of the present rifle'.
firepower - lighter weight' but was not prepared to upset the consensus on 30'06
.
29
it.
Accordingly, the post-war solution hit upon by the
ammunition to achieve
Small Arms Section retained the 30" calibre bullet but reduced the length of the
.
cartridge case by making more appropriate use of state-of-the-art propellant. Known
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27McNaugher,The M-16 Controversies Military OrganisationsandWeaponsAcguisition,p. 35.
-

28U. S. War Department, War Department Equipment Board Report, 22ndMay 1946, quoted from
Ibid., p. 35.
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eventually discovered whilst developing the M14 during the 1950s, what the US
Army found was that greater firepower and lighter weight were, '... impractical
30
in
without a change ammunition'.

American efforts to undermine the case for the EM2
After the war, the question that the EM2 advocates effectively posed to interested
parties in America was related to how far the US Army's marksmanship tradition
ought to be defended. With the US Small Arms Section working on the t65, a .30"
calibre bullet with many of the same qualities as the .30'06, there appearedto be
little appetite among Americans to move to a smaller round. Indeed, given the
balance of interests and the strength of support that had emerged in favour of the
30'06 round and the MI Garand it seemed doubtful that any voices would bubble
.
up within the US Army to argue for the sorts of automatic weaponsenvisaged by the
EM2 advocates. Consequently, the British were unlikely to find obvious allies
within the American military establishment who would help them to advance their
case for a smaller calibre weapon. This problem was compounded by the fact that
the EM2 and the 280" round representeda significant break with the US infantry's
.
past. This not only appearedto undermine American views on marksmanship but
also held out the prospect of upsetting the balance of relationships that had existed
between the various groups involved in selecting the MI.

Accordingly, the EM2

advocates would have to work hard to show how their solution could match US
requirements. What they could not anticipate, however, was the level of hostility
that their efforts would generate or the degree to which the Americans would go in
their efforts to diminish the credibility of the British solution.

When it came to making the case for a change in ammunition the least technical
manifestation of the arguments the EM2 advocateswere going to have with the US
Small Arms Section was related to the name of the British 280" ammunition. In
.
in
fact
British
Given
276".
the
that
the
charge of
officer
round was actually .
point of
the US Small Arms Section, Colonel Rene Studler, had also been proof officer on
'0 Ibid.,pp.42-43.
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the Pig Board trials it is clear that the ambition of the EM2 advocateswas to avoid
any negative connotations associatedwith the Pedersen.276". The ammunition was
not, however, the same, and to drive that point home the British felt it necessaryto
change the name of their SAA. Thus in October 1947, following a meeting of the
advocates,Brigadier Barlow decided to remove any referencesto the fact and wrote,
'I consider it desirable that the 276" should be referred to henceforth as the 280"'. 31
.
.
There was no technical reason for making this decision. It was simply about
presentation.

However, by the spring of 1949, the advocateshad decided that they would have to
do more than make cosmetic changes if they were to persuadethe US Small Arms
Section that their solution would meet the US Army's needs. In the first instance,
the DofA (SA) decided to redesign the ADE's cartridge casing so that the extractor
32
US
groove complied with
standardS. Whilst this might sound trivial, it was in fact
an attempt by the British to show that US weapons would not have to have their own
extractor mechanism replaced if they were to be re-chambered to fire British
ammunition.

Consequently, a simple alteration in cartridge design would mean

fewer changes to US manufacturing tools, producing considerable savings in both
time and money.

Secondly, the advocates developed a rifle grenade to meet US Army requirements.
The DInf had already decided that the British Army would not need a rifle grenade,
33
infantry
fulfil
The Americans, however, viewed a
the role.
as an
mortar would
rifle grenade as essential. This prompted Brigadier Barlow to conclude that, 'if we
cannot prove that we can fire grenadesby means of a launcher with our weapons and
ammunition we shall not stand a chance of convincing the USA that our .280"
" Memo from Brigadier Barlow, 'Change of Nomenclature of 276" Round', 29thOctober 1947,
.
Ammo. 280- - 1.280"in (7mm) Ammunition 82 Series File, MOD Pattern Room Archive.
32Letter from DofA (SA) to DOF, 131hMay 1949, Ammo 280"
82
Ammunition
280"in
(7mm)
-I .
.
Series File, MOD Pattern Room Archive.
" In discussions during early 1947 it was also made clear that a rifle grenade might compromise the
ability of the ADE to develop one rifle with two roles as the additional stressof firing a rifle grenade
could compromise the design of the IPW. For GS requirements see, 'Future Requirements of Small
Arms for the Army', Memorandum by the DMT, I 9thApril 1947, WO 32/10515, NA.
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34
is
calibre solution the right one'. In relation to both the cartridge caseand the rifle
grenadethe advocateswere clearly looking to develop equipment characteristicsthat
would appealto American decision makers.

These efforts aside, it was becoming clear during the course of late 1948 and early
1949 that Colonel Studler was trying to railroad through the US Army a production
order for a prototype rifle,

called the t25, in the hope of presenting the EM2

35 These
advocates with afait accompli .
efforts had culminated with what British
intelligence believed to be the direct lobbying of General Bradley, then Army Chief
36
in
5000
Staff,
US
Army to order
t25 S. If successful
of
an attempt to persuade the
then Studler would have shown the British that the US Army was committed to an
American

design of firearm.

That he was not can partly be explained by the

intervention of the BJSM who wrote directly to Bradley asking him not to place an
order. Thus, unable to deliver afail

forced
into
for
Studier
asking
a
was
accompli,

delay to US/UK trials, scheduled for 1949, so that his Small Arms Section could
have more time to prepare the t25.37 Interestingly the exchange had also revealed,
according to British liaison officers, that the Army Chief of Staff was apparently not
well disposed towards a fully automatic firearm and thought the .280" ammunition
38
rather small.

Postponing the trials in an effort to bring the t25 up to an appropriate developmental
level was, however, just one area where the Americans sought to find advantage
difficult
EM2
By
trials
the
the
the
terrns
as
as possible,
over
advocates.
of
making
Studler also hoped to undermine the British before they had even completed their
it
important
for
4
Rifle,
With
keen
No.
DOGS
the
the
to
the
was
work.
replace
advocates to have an idea about when the trials would take place and what they

34Operation Niblick Stage III, Memo from Brigadier Barlow DofA (SA), 25'h May 1949, Ammo
280" - 3.280"in (7mm) Ammunition, MOD Pattern Room Archive.
.
35
BJSM
between
The t25 was a prototype weapon that fired the t65 30" round. Correspondence
.
and DGofA, 9th, II th and 17th November 1948, WO 185/242, NA.
36Letter from BJSM to DofA (SA), 17th May 1949, WO 185/242, NA.
37 Ibid.
313

Ibid.
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the

would consist Of39 The Americans, in contrast, were happy to stretch out the length
of time it took to reach agreement both in relation to defining the test plan and in

conducting the tests themselves.

In the first iteration of the test plan it was envisaged that the technical would precede
the user trials.

The technical

trials

were designed to verify

the physical

characteristics of the rifle such as the muzzle velocity or the number of rounds that
could be fired before the weapon failed.

User trials, in contrast, gave soldiers the

chance to fire the weapon on a range, following

a test plan that investigated matters

such as ease of use, handiness, accuracy or controllability.

Usually the technical

preceded the user tests so that weapons that did not meet the specifications could be
ruled out. However, with the Aberdeen Proving Ground stating that it needed 385
it
days
just
British
that
to
the
technical
the
trials
protested
complete
soon
working
40
be
Not only would
long
before
made .
would take too
a recommendation would
this hamper efforts by the War Office to replace the No. 4 Rifle but it also prevented
the ADE from deploying its resources on other projects.

Eventually the two sides

agreed that it would save time if the technical and user trials were run in parallel.
The trade off was that the British had to agree to submit fewer weapons for trial so
that the tests could be completed more quickly.

Accordingly,

the EM2 advocates

decided to drop the EM I from the test plan so that enough time would be available
41
EM2
American
to test the
t25
and the
.

In addition to the debates about when and how long the trials would take, the

Americans also went to some lengths to amend the proceduresand terms of
39Letter from DGofA to CS(M), Comparative Tests of New US and UK Small Arms Ammunition
th
Rifles,
14
April 1949, WO 185/242, NA.
and
40Letter from DGofA to CEAD, 'Comparative tests of new SAA and Light Rifles in USA', Sth
January 1950,340 (200) EM2 S/L Rifles Box 1, MOD Pattern Room Archive.
41It was decided to drop the EM I becauseit was not as at an advanced a stage of development as the
EM2. This can partly be explained by the fact that there was only one designer working on the
weapon. It was also decided at this stage to drop another rifle developed by BSA and only submit the
FN 280" and EM2 for trials in the States. Regarding the Belgian company's weapon see section on
.
the FN later in this chapter. Letter from DGofA to CEAD, 'Comparative tests of new SAA and Light
Rifles in USA'. 5'h January 1950, and for referencesabout the EM I's under-staffing see letter from
DofA (SA) to A/CEAD (SA), 16'hDecember 1949,340 (200) EM2 S/L Rifles Box 1, MOD Pattern
Room Archive.
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referencefor both the Working Committee overseeingthe technical trials and the US
Army Equipment Board managing the user trials. With regardsto the technical trials
Studler rejected the claim that the US was committed by the mutual Agreement on
Comparative Tests of Light Rifles and Ammunition signed in October 1949 to make
42
directly
Pentagon's
Instead he
to
the
recommendations
standardisation officers.
wanted the results of the technical trials to be sent to the Army Equipment Board
43
be
where additional comments would
allowed. The British complained that this
amountedto asking the layman to discuss matters of technical detail but it might not
have constituted an unacceptablecondition except for the fact that Colonel Studler
was also trying to define the .280" out of the user trial's remit. The US Army
Equipment Board had initially been instructed

To review, and, where necessary, revise the War Department Equipment
Board Report (1946) [i. e. the report of the Stilwell Board] for the purpose of
establishing the principal equipment requirements of the anny to serve as a
44
development.
to
guide researchand

By March 1950, however, this had been changedto read, 'A lightweight calibre 30"
.
rifle is required which, with minor modifications, is capable of replacing all present
45

shoulder fired small arms including the BAR' . If this clause had been allowed to
remain then the .280" would have immediately failed the criteria. As it was the
BJSM's liaison officers were quick to spot the changesand the original wording was
put back. Increasingly it seemedthe Americans were prepared to adopt underhand
tactics in order to get their own way, a situation that led Brigadier Barlow to
comment in a draft letter that

42Letter from BJSM to DInf, 18'hSeptember 1950,340 (200) EM2 S/L Rifles Box 1, MOD Pattern
Room Archive.
43

Ibid.

44Report of US Army Equipment Board, 8h March 1950, letter from DofA (SA) to DGofA, 28h
April 1950, WO 185/242, NA.
45

Ibid.
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is a back door approach to queer the pitch, and get something on the
this
...
records on a high enough level in the Pentagon to ensure that our proposals
46
favourable.
be
distinctly
are stillborn, even though the test results may

But it was not as if the trials were implemented with impartiality in mind. For the
fact of the matter was that both sides were guilty of trying to distort the tests in order
to show how their respective weapon was superior. The best example of this is
related to the rifle grenade investigations. As already stated, Britain had no need for
a rifle grenade but the ADE weapons were modified to account for an American
requirement. In April 1950 the EM2 was subsequentlytested at Fort Benning using
an M. I I. A. 2 grenade. The ADE, however, had optimised the EM2 to fire the
wartime US M. 9.A. 1, as agreed in the test plan. When the British weapon suffered
significant damage it emerged in the ensuing investigations conducted by the ADE
47
had
deliberately
Americans
that the
changed grenades. As intended, this kind of
trick in combination with all the other issues shaping the perceptions of the 280"
.
round could severely undermine the impression the EM2 advocates were trying to
create.

The science of wound ballistics
Given the vehement defence of their respective solutions it might have been
expected that a more objective analysis of the data could help to arbitrate between
the two sides. In many ways, this was the function of the technical trials. However,
even at this level it proved to be difficult to resolve the different opinions of the
Americans and the British.

In particular, it became evident that the science of

wound ballistics could not produce a conclusive answer that satisfied all the actors.
The source of this problem lay with how scientists on either side of the Atlantic
understood wounding power. These differences in turn conditioned the way results

46Draft letter from DofA (SA) to DGofA titled, 'Report of US Army Equipment Board, 8thMarch
1950, WO 185/242, NA.
47Letter from A/CEAD to DofA (SA), 28h April 1950,340 (200) EM2 S/L Rifles Box 1, MOD
Pattern Room Archive.
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were interpreted and, as will become clear, left both sides believing what they

preferredto believe.
Since before the First World War ordnance officials around the world and especially
in the United

States worked

from

the assumption

incapacitating results, small arms ammunition

that in order to achieve

had to strike a target with at least

58ft/lbs of kinetic energy. 48 Although derived from investigations into small arms
ammunition, the figure was based in inadequate and fragmentary research conducted
49 In
for
being
sound reason
used .
contrast,
early wartime studies undertaken for the Ministry of Home Security by Professor
in Europe and had no methodologically

Zuckerman and Drs Delisle Bums and Black indicated that the 58ft/lbs criterion did
50
basis
for
Rather than attribute
not provide a sufficient
explaining wounding.
incapacitation to the amount of energy that could be transferred from the projectile
into the victim, Zuckerman and his colleagues sought to derive an explanation for
wounding

based on the actual battlefield

data available to them.

As evidence

collected in the First World War was incomplete or lacked internal consistency the
most obvious

source of casualty

statistics

had to come from

1
September
1939.5
Accordingly,
undertaken after
carrying out casualty surveys following

investigations

a great deal of effort was put into

German air raids on British cities.

examinations revealed that small shell splinters caused, '-dangerous,

These

and even

fatal, wounds out of all proportion to their size' 52
.

48See, 'A review of the criteria of wounding power in common use' by Dr B. Delisle Bums and Dr P.
L. Krohn, Ministry of Aircraft Production, Oxford ResearchUnit, Scientific and Technical
Memoranda No. C.3/45, I I" October 1945, p. 1, SZ/OEMU/47/19/3 1, Zuckerman Papers, University
of East Anglia (UEA).
49 Ibid.

50Early glimpses into the research being conducted by Zuckerman, Delisle Bums and Black (whilst
working for the Anatomy Department of the Oxford Extramural ResearchUnit) can be found in S.
Zuckerman, A. N. Black and D. D. Bums, 'An Experimental Study of the Wounding Mechanism of
High Velocity Missiles', British Medical Journal, Vol: ii, (1941). An introduction to Zuckerman's
work can be found in S. Zuckerman, From Apes to Warlords: the Autobiogral2hy ( 1904-1946) o
Solly Zuckerman (London: Collins, 1988), pp. 113-130.
51See, 'The Wounding Power of Small Bomb
and Shell Fragments' by B. Delisle Bums and S.
Zuckerman, RC350, October 1942, Appendix 11,HO 195/13/350, NA.
52Ibid p. 4.
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Apart from the data generated from surveys of Blitz casualties, the only other
reliable evidence available, at that time, had been derived from analysis undertaken
by Professor Zuckerman of 220 service casualties taken from Flanders and France
during 1940. What made this interesting was that of the 985 splinters found in the
bodies of the personnel concerned, for every splinter between 2cm and 4cm there
were approximately four splinters of between lcm and 2cm, seven between 0.5 and
lcm and 43 below 0.5CM.53 As some of these sub-0.5cm splinters had produced
highly incapacitating results, the 58ft/lbs criterion seemed to be open to some doubt.
Specifically, the 58ft/lbs criterion implied that for munitions with an average burst
54
fragments
2000fps,
harmless.
less
400mg
This
than
all
velocity of
weighing
were
calculation was made possible because two values in the equation for kinetic energy
were known.

Kinetic Energy is defined as half mass multiplied

by the square of

velocity or

KE =

1/2mv2

Rearrangingthe equation to determine the mass gives results in

m=2KE/V2

Basedon the assumptionthat it took 58ft/lbs to incapacitateand that a fragment
from a bomb blast struck the target at 2000fps,the massof a projectile had to be
greaterthan 0.0l4oz (i.e. 1/70thof an oz or 400mg). However,it hadbeenobserved
that a man could be severelywoundedwhilst standing3 metresaway from the blast
55
bomb
by
fragment
50kg
less
It appearedthat
l0milligramS.
than
of a
a
weighing
the 58ft/lbs criterion only servedto make a whole swatheof battlefield casualties
theoretically impossible. Thus, given that the data did not support the 'all or
nothing' notion that it took a minimum of 58ft/lbs of kinetic energy to cause
incapacitation,morehadto be doneto properlyexplainwounding.
53Ibid., p. 4.
54See, 'A review of the criteria of wounding
power in common use', p. 4.
55See, 'The Wounding Power of Small Bomb
and Shell Fragments', p. 4.
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In contrastto the assumptionsthat underpinnedthe 58ft/lbs criterion, the analysis
undertakenby Zuckermanet al. showeda correlationbetweenthe striking velocity
56
its
incapacitation.
defined
as
of the splinter and ability to producewhat surgeons
In order to substantiatethis finding the British scientistsstartedby ascertainingthe
had
field
data
body
based
they
the
the
of
various
parts
of
on
relative vulnerability
available. They then askeda number of surgeonsto define what types of wound
would incapacitateand in particularhow far the projectilewould needto penetrate
into the variouspartsof the body, suchthat it would forcethe victim to needmedical
treatment. As a result it becameclear that even a small splinter striking and
penetratingthe skull cap could be fatal whereasit might take the perforationof the
breastplatebeforeincapacitationmight occurwhena fragmentstruckthe thorax and
abdomen. Incapacitationin this context was not a hard and fast rule suchthat for
it
for
Instead
injury
be
time
amount
meant
a
certain
of
would
needed
recovery.
any
that, '-sooner or later the casualtywould be out of action for a period in which
57
be
treatment
medical
would necessary'.
The next step was to ascertain the critical striking velocity a splinter would need to
by
if
it
incapacitation
the surgeons. Two
to
the
criteria
provided
achieve
was
meet
observations could be reached from this investigation.

One was that the required

velocities would change depending on which part of the anatomy was struck.
other was that the momentum lost by a missile travelling
proportional to the degree of tissue destruction.

The

through the body was

As a result of this analysis it became

clear that, for example, a man's head when protected by a helmet would need to be
struck by a fragment with a velocity of at least 2850fps.

In contrast a projectile

striking

an unprotected abdomen only needed an impact velocity

Further

consideration

equipment and clothing.

was then given

to oblique

58
1000fps.
of

impacts, strikes to military

After having completed all this, it then became possible,

for
the
that
to
a certain weight of splinter
use
of
some
statistical
analysis,
with
show
56The datafor what follows canbe found in Ibid., p. 4.
57Ibid., p. 7.
58Ibid., p. 2.
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by
Zuckerman
52milligrams
the
example
used
et
al.
was
- the probability of
hospitalisation went up as the velocity of the projectile increased.

The work

by the British

scientists showed that the 58ft/lbs

sophisticated enough to explain wounding.
was a probabilistic

relationship

impact velocity of the missile.

was not

Instead they had demonstrated that there

between the need for medical treatment and the
American ordnance officials wedded to the notion

that kinetic energy was the best index of wounding
Accordingly

criterion

remained to be convinced.

a Princeton group of academics led by E. Newton Harvey was asked in

September 1943 by the US Army Medical Corps to take a closer look at the work
undertaken by Zuckerman

59
et al.

Using

similar

equipment

to their

British

counterparts, what Newton Harvey et al. observed was that a bullet travelling at high
velocity created a permanent and a temporary cavity within the victim.

Photographs

showed that the temporary cavity expanded and contracted several times along the
path traversed by the missile before collapsing completely.

The permanent cavity

remained even after the missile had passed through the body.

Even though at first

sight tissue destruction seemed limited to the permanent track, in fact the trauma to
the body was considerably more widespread.

Unconvinced by Zuckerman's claim

that there was a relationship between a projectile's

loss of momentum inside the

body and the proportion of tissue destruction, the Princeton Group reported that,
'Study and measurement of temporary [wound] cavities show that the total volume
of the cavity is proportional

60
by
delivered
Whilst
the
the
to
energy
missile'.

research had yet to establish the exact value of kinetic
incapacitation,

the Princeton Group left many American

energy provided

a rough estimate of the wounding

energy required

scientists believing

for
that

61
power of small missiles.

62
kinetic
Although Zuckerman was still sceptical about the
energy argument, by the

59Prokosch, The Technology of Killing: a Military and Political HistoEy of Anti-personnel Weapons,
p. 17.
'0 Ibid., p. 20.
" See, 'Memorandum for Dr. J. F. Fulton on the
use of 58ft/lbs as a Criterion of Incapacitation', 16'h
March 1945, SZ/OEMU/44/17/79, Zuckerman Papers,UEA.
62Letter from Zuckerman to Brigadier Leitch, 4h October 1946, SZ/OEMU/46/5/4. Zuckerman
Papers,UEA.
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end of the war, with little research having been completed to establish the precise
value of energy required, the 58ft/lbs criterion retained its place in the United States
"
for
as an acceptedestimation
wounding power.

The American perspective might not have been such a problem bar the fact that in
their

negotiations

with

the War Office,

the EM2

advocates had committed

64
2000
As stated
30'06
themselves to matching the striking energy of the
at
yards.
.
in the previous chapter, this meant that a British designed bullet would need to hit
65
87.57ft/lbs
According to Zuckerman's
the target
this

with

wartime research

.

was

massively overpowered. However, by accepting the need to match the kinetic
energy of the .30'06 at 2000 yards the EM2 advocatesacknowledged the possibility
that their ammunition would be subject to American interpretations of lethality. By
March 1949, in line with the Zuckerman criterion, the British believed that the 280"
.
could deliver an appropriate level of striking energy sufficient to produce
incapacitation.66 What was less clear was whether the round could precisely match
the 87.57ft/lbs generated by the 30'06 at 2000 yards. If the Americans were
.
flexible and viewed lethality in terms defined by Zuckerman then the advocates
stood a chance of surviving the technical trials. If they insisted on the kinetic energy
criterion and the .280" failed the test, then the EM2 advocateswould have to rely on
evidence provided by the user trials - being conducted at the same time - in order to
demonstratethe wider benefits of their solution.

Unfortunately for the EM2 advocates the trials at the Aberdeen Proving Ground
revealed that American ballisticians defined lethality in terms of kinetic energy and
63See, 'Memorandum for Dr. J. F. Fulton on the use of 5811/lbsas a Criterion of Incapacitation'.
64Specifically it had to be a. 30'06 155 grain bullet. See DofA (SA) Directive on SA Weapon and
Ammunition Development Programme for the Future, 18thSeptember 1947, Letter from DofA (SA)
to ADE, DGofA, and DOE Ammo. 280" - 3.280"in (7mm) Ammunition, MOD Pattern Room
Archive.
65See, History of the 280", the ADE SAA Development Diary, entry of 51hNovember 1948, Ammo
.
280"-3.280"in
(7mm) Ammunition. MOD Pattern Room Archive. See Chapter five, note 35.
.66
The correspondenceis incomplete. However it is clear that the DolA (SA) believed this to be the
case and was working to convince DInf likewise, 29thMay 1949. Ammo .280 - 1.280" (7mm)
Ammunition 82 Series File, MOD Pattern Room Archive; see also DofA (SA) Directive on SA
Weapon and Ammunition Development Programme for the Future. 18th September 1947, AMM 3-3
280" (7mm) Ammunition, MOD Pattern Room Archive.
.
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not the relationship between bullet velocity and the probability of hospitalisation.
As a result the Working Committee overseeing the technical trials was of the
67

In
opinion that the t65 round was considerably more lethal than the 280"
.
.
response,the Ministry of Supply sent Professor Zuckerman out to the United States
68

In the subsequent discussions, the Americans agreed that
to argue the case
.
velocity was an important characteristic in ammunition design but pointed out that
the .280" round had a low muzzle velocity when compared to the 3011t65.69
.
The underlying reason for this was that the round produced by the EM2 advocates
had been designed for short range engagements. According to the requirements laid
down by the DInf in 1944, the 2000 yard requirement was considered to be a stretch
70
target The focus was on producing a rimless round suitable for combat below 800
.
71
yards. However, in the context of these Anglo-American comparative trials, it is
what Brigadier Barlow did not say to his counterparts in the US Ordnance Corps that
really reveals the problem facing the EM2 advocates. If Barlow had stated that the
Ideal Calibre Panel had been set up to investigate ammunition appropriate for
engagementsat closer range then it would have been impossible to claim that the
280" ammunition satisfied US Army as well as British infantry requirements. This
.
was not something that Barlow could admit. To do so would have broken the
consensus between the EM2 advocates and the War Office on how to achieve
standardisation. To do otherwise was to let the Americans come to the conclusion
that the 280" ammunition had inadequatevelocity and was therefore insufficiently
.
lethal.

" Dr C. M. Herget of the Edgewood Chemical Center
and Dr H. P. Robertson of the US Weapons
Systems Evaluation Group, '. 280 inch SAA and 30 t65 type', memo by Brigadier Barlow, 27'h
.
March 1951, WO 185/242, NA.
68 Ibid.

'9 Aberdeen Proving Ground test
results concluded that .280" achieved an average velocity of 2211
fps at the beginning of the test and 2172 fps at its end. The t65 in contrast achieved 2737 fps and
2754 fps respectively, Dugelby, EM-2 Concept and Design: a Rifle Ahead of its Timel p. 119.
70See Chapter five, notes 33
and 34.
" General Staff Policy StatementNo. 3,27 thNovember 1944, WO 32/10515, NA.
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Given their definition of lethality it is no wonder that US ballisticians remained
unsympathetic to the British SAA. The Americans were ill-disposed to a calibre of
ammunition below .30" becausethey believed that infantrymen still required a round
that enabled them to engage with targets out to 2000 yards. According to the US
Ordnance Corps this meant striking a target with at least 58ft/lbs but as much as
87.57ft/lbs of kinetic energy if the 30'06 round was the benchmark for lethality. If
.
the Zuckerman criterion had been accepted by the Americans then the .280" round
might have been sufficiently lethal. However, the underlying problem for the EM2
advocates was that they were unable to state their different conception of the
battiefield because they had agreed with the DCIGS that they would match the
striking energy of the .30'06 at 2000 yards, even though, as far as the EM2
advocateswere concerned, this was overkill. As stated in the previous chapter the
advocatesbelieved that infantry engagementstypically occurred at ranges below 300
72
yards. With the EM2 advocates unable to discuss their view of infantry combat
because of their agreement with the War Office on standardisation, the technical
data appeared in American eyes to confirm their opinion that small calibre
ammunition was insufficiently powerful.

Nevertheless it did not follow that the Americans could simply insist that the British
accept the view of the Working Committee overseeing the technical trials. Bearing
in mind that sovereign governments had the ultimate say over what weapons their
national armies would adopt the British could choose not to accept the results of the
technical trials.

However, in the context of NATO standardisation, if enough

nations agreed with the American position then there would be the chance that the
British would be forced to reconsider their decision. The active involvement of the
Canadiansand the French held out such a possibility and it is to the attitudes of these
two countries that this chapter now turns.

72See Chapter five, note 49.
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The Canadians and the French
The Canadian interest in the Anglo-American small arms debate stretched back to
1946 when the DCIGS had asked Canadian officials what they thought about the
British Army adopting the US 30'06 round. When the DC1GS changed his mind
.
the Canadian military were subsequently asked for help with experimental facilities
73
British
development
280"
that
the
so
could speedup the
of the .
round. In addition,
the Canadians were directly involved in the post-war 'America, Britain, Canada'
(ABC) agreementsrelated to small arms standardisation and acted as the weapon
handlers and observersto the 1950 SAA and rifle trials in the US.74 In contrast, the
French Government's involvement in the post-war small arms debates was quite
minimal until it was asked by the United States to attend a meeting of the NATO
powers to discuss standardisation in August 1951. As this meeting gave France and
Canada an important role in upsetting British plans this next section is concerned
with exploring some of the reasonswhy the French and Canadian Governments took
the position that they did.

Whilst the trials were underway there was some hope that agreement between the
ABC nations could happen amicably.

When the trials ended in September 1950,

however, the Canadian position started to become more difficult.

The immediate

cause of this was the inconclusive results of the comparative trials.

Whereas the

technical tests had indicated that the 280" round was not sufficiently lethal, the user
.
trials appeared to be considerably more encouraging for the British. Indeed, as far as
Brigadier Barlow was concerned, the US Army Equipment Board had concluded
that neither the t65 nor the 280" were satisfactory in their current incarnations but
.
75
British
SAA
that the two
the

of

submitted

was preferred.

73Letter from Brigadier Barlow to Colonel Galbraith, 16h December 1951; and letter from Colonel
Galbraith to Brigadier Barlow, 91hJanuary 1951, both found in RG24 Box 3502, Library and
Archives Canada(LAC).
74'Summary of Discussion Concerning Standardisation Infantry Weapons', I Ith & 12thOctober
of
1949, RG24 Box 3502, LAC.
75'. 280" SAA and 30" t65 type, Brigadier Barlow, 27h March 1951, WO 185/242, NA.
.
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The Americans, in contrast, were considerably less happy about the direction the US
Army Equipment Board was headed. Accordingly,

in December, whilst ostensibly

still examining the details of the joint comparative trials, the Americans asked the
NATO Standing Group to consider standardising the M2 30'06 SAA for all NATO
.
76
This was followed up by communications with the BJSM which stated
countries.
77
,
future
'The
US
be
By all accounts the
that,
the 30" calibre t65
round will
.
.
Americans had decided to go it alone. As a result, the UK's military and technical

establishments,in March 1951, felt the need to consider the question of adopting the
EM2.

Apart from the shenanigans during the trials, the fact that the US had

apparently ignored the results of their own Army Equipment Board left the British
feeling they had every right to decide what they wanted to do without concern for
standardisation. The matter was consequently acceleratedthrough the War Office
and ultimately presented for consideration to the Chiefs of Staff and the Cabinet
Defence Committee.78 With all in agreement Emmanuel Shinwell announcedto the
House of Commons on the 25th April 1951 the UK's decision to adopt the EM2 as
79
Rifle
9
No.
Mk.
I
At this point, what were previously the private and somewhat
the
.
abstract discussions of a discreet technical community became the reified stuff of
debate on the floor of the House of Commons. Shinwell's announcement finally
polarised the split within the trans-Atlantic community, bringing Winston Churchill
80
favour
in
American
out
of the
position.

For the Canadians,the EM2 representeda difficult proposition. Canada had fought
the Second World War as a Dominion power but with the fall of the Axis, politicians
were seeking to re-position the country in order to help bring economic and military
stability to the world. Key to this was Canada's pursuit of a dual strategy to build

76Letter from BJSM to DCIGS, 22 ndJanuary 195 1, Ammo 280"
280"in (7mm) Ammunition 82
-I .
.
Series File, MOD Pattern Room Archive.
77Letter from BJSM to DofA (SA), gth February 195 1, WO 185/244, NA.
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security arrangements and maintain export markets with both America and the UK .81
Ideally trans-Atlantic harmony would give Canada the greatest opportunity to
maximise her export potential and create the ideal conditions for a full change of the
country's economy from war to peace footing.

Whilst the EM2 represented only a

minor piece of that story, for the Canadians it was true to say that any disharmony
between the UK and US on something as simple as a rifle would not bode well for
82
standardisation of all trans-Atlantic military equipment. A failure on this would

mean that the Canadian Government would be required to establish more industrial
capacity catering for differing US and UK equipment needs with a consequent
decreasein financial return. This was something the Canadian Government would
prefer not to do. Achieving agreementon the rifle issuewas, therefore, the first step
to getting rid of the perennial Canadian problem of using American machine tools to
manufacture British equipment. This was a problem becauseBritish manufacturing
standards were different from those in America and this complicated the
"
manufacturing process. The question of military utility was, as far as the Canadian
Government was concerned, of secondary importance. If the Americans refused to
accept the EM2, then Canadawould also prefer an alternative solution.
Given their difficult geopolitical position, it was the Canadians who first sought a
reconciliation of the respective positions by calling for a ministerial conference to be
held in Washington in August 1951 to discuss the issue.84 Britain's Minister of
Defence, Emmanuel Shinwell, was cautious about accepting.85 The reason for this
lack of British enthusiasm appears to have been the suspicion that the Americans
were going to use the summit as an opportunity for gathering support for their t65
SAA.

81H. MacKenzie, 'The ABCs
of Canada's International Economic Relations, 1945-1951'. in Canada
and the Early Cold War. 1943-1957 G. Donaghy (ed.), (Ottawa: Department of Foreign Affairs and
International Trade, 1998), p. 217.
82Letter from Canadian Minister
of Defence, Mr Brooke Claxton to UK Minister of Defence, Mr
Emmanuel Shinwell, 22ndJune 1951, CAB 21/3465, NA.
" Ibid.
84Telegram from Canadian Minister
of Defence, Mr Brooke Claxton, to UK Minister of Defence,
Emmanuel Shinwell, 21" June 1951, CAB 21/3465, NA.
's Ministry of Defence to BJSM, 5h July 1951, CAB 21/3465, NA.
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In this respectShinwell's fearswerewell founded. For whilst the CanadianMinister
of Defence had suggesteda meeting betweenthe ABC powers, the American
Secretaryof Statefor Defense,GeneralMarshall, made surethat the Frenchwere
86
held
invitation.
The French
awareof the conferenceand
out the possibility of an
had previouslyshownno interestin the rifle debate,primarily becausethey had not
been party to the early agreementson equipmentstandardisation,but they were
clearly more than happy to attend following Marshall's overtures. French
involvementhad not beenautomatic. It was only with the establishmentof NATO
in 1949, that they had a legitimate pretext for being present. Their attendance,
however,presentedthe British with a difficult political problem. The Frenchwere
clearly reliant on US smallarmswhilst they weretrying to recovercontrol over their
former coloniesandwereunlikely to bite the handthat fed themand arguein favour
87
UK
of the
proposals. The British delegation was, therefore, at a distinct
disadvantage
asthe decisionto adoptthe EM2 was likely to be opposedby the other
threepowersattendingthe meeting.
For the British the August meeting did not go well. As Shinwell no doubt predicted,
the French and Americans opposed the British decision whilst the Canadians stated
that they were stuck in a difficult position which they increasingly found hard to
88
maintain. Mr Brooke Claxton, the Canadian Minister of Defence, made the point
that they were caught between the UK and the United States and that they were
being forced to chose between the two nations. They could choose one standard of
SAA and firearm but that would leave the NATO powers at a disadvantage as
Canada could not manufacture both types of ordnance. At a deeper level, Mr
Brooke Claxton questioned the whole standardisation programme arguing that the
US and UK were failing to make transparentand compatible decisions. As a result it

116
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87Ibid.

of Defence, 23 rd June 195 1, CAB 21/3465, NA

" Pr6cis of the Defence Ministers' Conference in Washington, 2ndto 3rdAugust 1951, CAB 21/3465,
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was extremely difficult for Canada to organise its own equipment procurement and
"
programme of manufacture.

The French and the Americans, in contrast, were considerably more forthcoming
stating their views of the British decision.

in

Whilst the French had not seen any

technical information on the 280" round they were of the opinion that the stopping
.
power of the ADE ammunition was likely to be inadequate. They therefore believed
ought to adopt the .30" calibre and made it clear that France would
90
in
US
It was consequently left to the
support the
questions relating to small arms.

that NATO

Americans to outline the technical reasons for rejecting the joint comparative trials
in 1950 by stating, 'That none of the test rifles, or ammunition,

was suitable or

acceptable, and none could be considered as a replacement for the popular battle
91
Ml'.
Accordingly
tested

they argued that the only possible solution was that they
92
it
NATO.
The conclusion eventually
across
adopt the t65 round and standardise
forced on Shinwell

Standing Group on

was to refer the matter to a Working

Party of the NATO

93
Standardisation

.

This was bad news enough for the British delegation but worse was to come. Upon
his return home Brigadier Barlow performed some analysis of the conference and
found that the US Small Arms Section, and Colonel
wilfully

Studler in particular,

used data that described an older prototype version of the UK's

had
280"
.

94 In the
ammunition.
course of a US presentation that made use of many charts and

graphs, it was difficult to spot the error. In fact the ADE had been working on
89Ibid. Provided with a
variety of kit from Canada, the US and the UK, soldiers in the Canadian
Army fighting in Korea were experiencing problems with unsuitable equipment and standardised
logistics on a day to day basis. See Watson, Far Eastern Tour: the experiences of the Canadian
Infanta in Korea, 1950-53, pp. 96-129.
90Report on the Small Arms Conference held in the USA on 2ndand3 rdAugust 1951, CAB 21/3465,
NA.
91 Ibid.
92
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93Text of Communiqu6 following conference the Standardisation Weapons, 3rdAugust 1951,
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memorandum by the Minister of Defence, Cabinet Defence Committee, 12th September 1951, CAB
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increasing the velocity of the 280" ammunition, a fact that had not been alluded to
.
in the conference, and which the Americans chose to ignore. Instead they preferred
to use the older data in their efforts to make a case against the British design
solution. Clearly both sideswere a long way from coming to any sort of agreement.
Unfortunately for the EM2 advocates the decision to adopt the EM2 had also led
Winston Churchill, the leader of the opposition, into the fray. Churchill could now
openly voice his own views in the House of Commons, undoubtedly leading
Shinwell to agree to refer the British decision to the NATO Standing Group in order
to show that he had achieved something by his visit to the United States.9' It was
not, however, the view of the Standing Group that forced a change in War Office
policy; rather it was the Conservative Party's re-election in October 1951 that was
the final turning point for the EM2.

For what the NATO Standing Group had

decided effectively left it open to the British to stick by their decision should they so
wish. This was becausethe Group only agreed a list of military characteristics that
the NATO powers, with the notable exception of Britain, wanted to see from their
SAA. In the future a standard round ought to more closely resemble the 30" t65
.
than the 280" ADE round.96 However, the Canadian delegation also indicated, on
.
the basis of the Standing Group's own SAA trials, that the UK, '... be urged to
97
it
280"...
'
%
'...
The British, it
the
such
promise
as,
continue work on
shows
.
...
seemed,had been given enough permission to stick to their decision.

Churchill and the Conservative Government
Unfortunately for the EM2 advocatesthe situation changed with the election of the
Conservative Government on the 25thOctober 1951. Churchill was suspicious of the
ADE's design of rifle and had been arguing against the Labour Government's
decision since April. In the first instance it seemslikely that his counter arguments
were not based on anything more than an instinct for creating a political debate and
95The rifle question surfaced in the House of Commons a further five times after April 25"' and
before the General Election of October 1951, see Hansard Parliamentary Debates, 1951.
96Appendix Standardisation of Small Arms Ammunition
by a Working Party to the
Report
-A
Standing Group North Atlantic Military Committee, 5thOctober 1951, CAB 21/3465, NA.
9' Ibid.
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his active interest in firearms. Over time, as he gathered information from a variety
of sources, Churchill put himself in a stronger position to object to the Labour
decision.

His objections were twofold.

Firstly he was not convinced by the

arguments concerning the need for increased rates of fire. Logistically speaking,
Churchill was of the opinion that automatic firearms were impracticable given the
strains on the supply chain during war. Secondly, he viewed standardisedequipment
as an essential pre-requisite to gaining emergency wartime access to the North
American manufacturing pool.

This section explores these views, exposing the

mechanismsby which Churchill finally forced the CIGS to back down.

Churchill's initial objectionto the EM2 stemmedfrom his belief that there was no
advantageto be gainedfrom increasingthe numberof roundsthat an infantryman
98

could fire per minute. This view remainedwith him throughouthis oppositionto
the EM2 and quickly surfacedoncehe was re-electedPrime Minister. Indeed,one
of the first things the new PM did was to write a brief note to the Chiefs of Staff
statinghis personalview on the EM2. Churchill wrote
There is no doubt that the 280" is a far better rifle than the 303". It may
.
.
well be technicallythe bestso far designed.The rate of fire is not however
importantor usually an advantage.The existing rifles can fire away more
ammunitionin ten minutesthan the soldierscan carry. Indeedthe practical
problemhasbeen,and I believestill is to husbandthe useof ammunitionby
the forwardtroops.99
This contention was the exact opposite to that held by all Dlnfs since 1944.
Moreover, the CIGS and a growing number of staff officers were also coming to the
conclusion that, in the face of an increasedthreat to Europe from the Soviet Union, it
was absolutely necessary to replace the bolt action No. 4 with a weapon with

98Parliamentary Debates (Hansard), House Commons, Oral Answers, 25'h April 1951, column.
of
378.
99Note by the Prime Minister, 12'hNovember 1951, PREM 11/854, NA.
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increased rates of fire. 100 General Harding, commanding the British Army on the
Rhine (BAOR), summed it up when he statedthat

One of the main objectives must be to conserve manpower by making the
maximum use of killing weapons, artillery, anti-tank guns, automatics and
mines. The ammunition problem can be met and solved, indeed economy of
101
in
in
material should come second priority to economy manpower.

If this was becoming the received view of the General Staff then Emmanuel
Shinwell was doing nothing more than agreeing to the wishes of the professionals
102
him.
advising

Thus it seemsremarkable that Churchill believed it necessaryto intervene and put a
brake on the EM2's development given the weight of military opinion in favour of
its adoption. If the new Prime Minister had taken note of the arguments put forward
by the EM2 advocatesthen he would have seen that the 280" ammunition had no
.
logistical implications. This was because it was in fact both lighter and smaller in
10'
303"
Indeed, the ADE had specifically explored this
size than the existing .
round.
issue with a number of documents designed to illustrate the logistical advantagesof

100The DCIGS had asked for intelligence information on Russian small arms in July 1951. This had
been provided by the British small arms community who, it seems,used it as an opportunity to make
the point that the .280" round was far superior to the equivalent weapons available to the Red Army,
see 'Russian Equipment - Comparison of British and Russian Rifles and Ammunition', 18'hJuly
1951, WO 185/244, NA. Letter from Anthony Head to Winston Churchill, I 91hJune 1951, Churchill
College Archives, CHUR 2/34.
'0' Letter from General John Harding C-in-C, BAOR to the Under Secretary of State for War, 4'h
October 1951, WO 291/1169, NA.
102Letter from Emmanuel Shinwell to Sir Alfred Herbert K. B. E, 25thJune 1951, CAB 21/3465, NA.
10'A clear indication of the Prime Minister's distrust of the firepower argument is illustrated by the
following story. Churchill met with Brigadier Barlow, Noel Kent Lemon and the Deputy Dlnf
Brigadier Gordon at Chequers to fire the EM2 and t25 on 24thNovember 1951. When it was pointed
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280" over 303", and t65 ammunition. 104 This had shown, for example, that 280"
.
.
.
calibre allowed 828,000 more rounds to be carried by a British infantry division
'
05
increase
in
303"
transport above that required to carry the
cartridge.
without any
.
If there was a logistical debate to be had, then the real issue related to the fact that
the US Army had the luxury of motor transport to carry their troops and supplies to
the front lines in quantities that the British did not. They could, therefore, afford to
transport a larger more powerful calibre round without causing significant strain to
the supply chain.106 In contrast the British infantryman needed a smaller, less
weighty round as they would be required to carry it to the front lines in their
webbing. As one commentator put it, 'The U. S. infantry lives off or near to and
move in jeeps, peeps and lorries. The British infantry's mobility is the mobility of
the man on his feet. This fundamentally different attitude to infantry is at the root of
107
different
In these circumstances it can come as no
to
this
the
approach
rifle'.
surprise that Field Marshal Slim took a dim view of Churchill's line of reasoning
108
heated.
and that their meetings on the subject were

The argument that had more purchase on the General Staff, however, was
Churchill's belief that standardisation with the Americans was a manufacturing
imperative. The Prime Minister was well aware of the production potential of the
United Statesand was insistent that Britain should do nothing to jeopardise accessto
it in times of war. '09 On this basis what was at question was whether Britain had the
capacity to deliver sufficient weapons and ammunition in preparation for and during
the next conflict. Churchill quickly concluded following advice from his Secretary
of State for War, Anthony Head, that Britain's need for rifles outweighed the
Head
Indeed,
EM2s
in
to
the
time
stated that
capability
produce enough
allowed.
104Some Logistics Problems Affecting the U. S. Calibre. 30" 004 and UK Calibre. 280" Ammunition,
Ammo. 280" -. 280"in (7mm) Ammunition SAA 82 & D2 Series. MOD Pattern Room Archive
105'. 280" SAA and 30" t65 type', Brigadier Barlow, 27th March 1951, WO 185/242, NA.
.
106Letter from unknown
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College Archives, CHUR 2/34.
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the UK needed 1.5 million rifles, when the newly reformed Home Guard was
included in the totals, whereas Britain could only produce 9000 EM2s per calendar
month from 1955/1956.110

The need to provide the Home Guard with the sameweapon as the regular force was
a new line of reasoning not previously considered by the EM2 advocates and was
viewed with some annoyance at the War Office.

When the original decision had

been taken to adopt the EM2 it had been on the basis that the total number required
'
329,446
taking six years to produce. Churchill, however, could use the Home
was
Guard as a way of pointing out that Britain did not have the production capacity to
go it alone and that standardisation was the only way to ensure that the UK would
have enough weapons in the future.

The War Office, in contrast, was rather

unconvinced about the reintroduction of the Home Guard whilst the CIGS was more
interested in ensuring his front line forces had the equipment that they needed.' 12 In
the circumstances, then, Slim did not view the production issue in quite the same
way as the new Prime Minister. This belied the fact that at a deeper level Slim's
concerns were not about manufacturing but rather with the job he was directly
responsible for: the defence of Britain and Western Europe in future conflicts with
the Soviet Union. Slim believed the EM2 to be the most appropriate weapon in the
circumstancesand he wanted to ensure that his troops were issued with it. Indeed he
was known to have stated that the best way to show the other NATO powers the
virtues of the EM2 was for the BAOR to be issued with the weapon and let it speak
for itself. ' 13 For Slim to have to repeat the argumentsthat had been reproduced over
the previous twelve months to a new and sceptical Prime Minister was, therefore,

110Bringing back the Home Guard
was some of the first legislation passedby the new Government.
SeeA. Seldon, Churchill's Indian summer: the Conservative Government, 1951-55, (London: Hodder
& Stoughton, 1981), p. 311; for revised requirement and Froduction figures see letter from Secretary
of State for War to Prime Minister, 'The .280" Rifle', 16' November 1951. PREM 11/854, NA.
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.
Joint Weapons Policy Committee, 23rdJuly 1951, CAB 21/3465, NA.
"' Shinwell taunted Brigadier Head by
saying that, '... His attempt to enrol the Home Guard in face
of advice given him has proved a complete flop', quoted from Seldon, Churchill's Indian summer: the
Conservative Government. 1951-55 p. 311.
113Letter from Secretary of State for, War to CIGS, 250' July 1951, CAB 21/3465. NA.
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not something he relished. After all the arguments concerning the appropriateness
of the EM2 had not changedin the month after Churchill's election.
Nevertheless, on November 201hSlim met Churchill, the Secretary of State for War
'
14
discuss
issue.
Lord
Cherwell
At this meeting it was made clear to Slim
to
the
and
that standardisation was a central concern of the new government. However, the
CIGS was unwilling to concede the EM2 in order to realise that goal.

In a

subsequent heated exchange, Churchill apparently stated that, 'When I was at
Omdurman I rode with a sabre in one hand and a revolver in the other' to which
Slim retorted, 'Not much standardisation there Prime Minister'. " 5 With the CIGS
for
believed
he
the
appropriate
clearly more concerned with selecting a weapon
Army, Churchill eventually agreed that he would make one final try to persuadethe
Americans of the British casewhen he visited the United Statesin the New Year.

To be fair to the Prime Minister, the matter was raised when he met President
Trumanin January1952. Indeedhe is on recordas statingthat he sawmanyvirtues
in the 280" rifle. However,Churchill implicitly sidedwith the Americansat this
.
it
have
important
in
he
For
to
that
times
war
was
a
of
meeting.
also pointed out
large pool of rifles and that as both the United Statesand Britain were fighting in
Koreatherewas little benefitfrom makingany changesin small armsuntil therewas
'
16
a substantialperiodof peace. The Americanscould be happywith this conclusion
MI
Garand.
from
In contrast,the
had
the
they
the
to
as
no urgentneed make change
CIGS could not find much that satisfiedhim in this arrangement,for it meantthat
the British Army would be compelledto usethe .303" until a new roundwas agreed.
Increasinglyit seemedthat without political supportat the very top of Government,
the efforts of the EM2 advocateswould be blockedandthe War Office compelledto
from
did
however,
the
final
The
de
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Fabrique Nationale dArmes de Guerre
With political support for the ADE weapon waning, the question was no longer
about when the EM2 would be adopted but how long the Ministry of Supply could
put up a rearguard action to keep the idea alive. In this context it was demoralising
for the ADE and DofA (SA) that the final blow to their efforts came from a company
that had been working with them both during and after the Second World War. ' 17
This was especially the case as FN had only been invited to work on the 280"
.
project becauseof the limited amount of time available and the need to guaranteethe
1
18
fire
ADE's
SAA.
The EM2 advocatesnever
to
the
production of a working rifle
had the intention of adopting FN equipment. However, the fact of the matter was
that the Belgian company was very effective at taking what chances it had in order
to promote their system over all others. This penultimate section is therefore
concerned with showing how FN exploited their opportunities and created an
opening which ultimately led the British to adopt the 7.62mm FAL in 1957.
FN policy was shapedby the determination to have its weapons selected by one of
the major powers. Accordingly, during 1946 they hawked their products around,
asking for advice and direction from the ADE as well as the design departments of
other nation stateswhilst changing features of their own weapons, all in the hope of
Initially this involved approaching the Ministry of Supply
regarding their newly redesigned self-loading rifle chambered to 7.92mm calibre.' 19

picking up work.

The Ministry was sceptical at first but eventually, the DofA (SA) convinced the
Controller of Supplies (Munitions) (CS(M)) of the possibility of using the company
in a limited capacity and started the process of employing them.'20 This attempt to
make use of external resourceswas not, however, something that was well received
1" Letter from AP Wickens to Duncan Sandys MP, Minister
EM2 SL Rifles Box 1, MOD Pattern Room Archive.
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to

by the then DWD at the War Office. Major-General Festing wrote, 'As regards the
standardisation aspect, I do not at all like the idea of having to go to the US with a
1
know
however,
in
foreign
9.12
Festing
to
a
country.
reassured,
produced
was
rifle
..
that FN would be employed only to ensurethat the British had a working rifle to fire
22
'
in
forthcoming
Americans.
280"
trials with the
the .
ammunition the
Consequently, throughout 1948 and 1950, FN worked alongside the ADE in the
refinement of its own self-loading rifle, re-chambering their 7.92mm model to take
123
bulipup
into
280"
the
configuration.
and
converting
an
round
additional
weapon
.
They also made a point of working on the 280" round ostensibly in an effort to
.
improve its performance.' 24 To certain members of the British small arms
community it seemed that the company was clearly building 'hand made'
25
'
it
1949
impress
decision
By
August
in
to
was the view
makers.
ammunition order
of the Ministry of Supply that the conventional design of FN weapon should be
having
development,
because
it
had
of
reached
advanced
state
a more
retained
completed its 5000 round endurancetest before any of the other weapons including
the EM2.126 Accordingly when the decision was forced on the ADE to abandon two
of the five designs it had available, following US intransigence over organising the
trials, it was decided to drop the FN bullpup, the EMI and a weapon made by the
BSA called the P.28.127 The Ministry of Supply consequently went to the United

121Letter from DWD to ACS(M), 'Development of British Self-Loading Rifle', 4thNovember 1947,
WO 185/242, NA.
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.
.
Room Archive.
126Letter from DGofA to CS(M), 8h August 1949, WO 185/242, NA.
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Stateswith two types of weapon available for testing: the FN 280" in conventional
.

configurationandthe EM2 in bullpup.
The problem that FN had, however, was that the British never really had any
intention of purchasing their weapon. Major-General Festing for example asked the
Ministry of Supply whether there was, '... sorne way we could pick FN's brains and
still truthfully be able to say that the rifle was a British product... ' as such a course,
,... would avoid purchasing manufacturing rights and payment of royalties... if the
[rifle adopted by the UK] had to be recognised as an FN design' 128 The British
.
view of FN was, therefore, conditional on how the company could be used in order
to advance the campaign of the EM2 advocates. The problem was that when the
decision was taken to adopt the EM2 in April 1951, the veneer of friendly relations
disintegrated
as FN scrambled to emphasisethe qualities of its own weapons
quickly
to all those that might listen.

In these new circumstances,one of the first requestsmade by the company was that
the British Government invite FN representativesto all trials of weapons where FN
designed equipment and ammunition were being displayed. In addition the company
insisted that all its designs be properly accredited before any display and at the same
time pursued the ADE for damages claiming that it had been involved in the
development of the 280" ammunition. 129On the basis that the British were going to
.
adopt the EM2, FN also re-chamberedits own weapon to fire .30" ammunition and
made it available to the Belgian Armed forces fighting in Korea, thereby recruiting
the Belgian Government to its cause.130 Finally the company asserted its
independence from the EM2 advocates who were by that time concerned with
whether the British Army would adopt the .280" calibre and continued to make its

128Letter from DWD to ACS(M), 'Development of British Self-Loading Rifle', 4thNovember 1947,
WO 185/242, NA.
129Letter from CEAD to DGofA, '7mm Ammunition Conditions for demonstration etc. vis4-vis
FN', 12thSeptember 1951, Letter from Brigadier Barlow DofA (SA) to Fabrique Nationale dArmes
de Guerre, 15'hAugust 1951, WO 185/244, NA.
130Operational Research Section, Korea, Memorandum No. 1, 'Belgian FN. 30" Automatic Rifle,
Model M. 2, WO 291/1890, NA.
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weapon available for additional, US sponsored,trials held during 1952. All of this
did
however,
activity
not,
prevent the company continuing to talk and work with the
British.

What it did was to persuade FN to protect its intellectual capital whilst

pursuing a number of alternative selling opportunities.

Such an opportunity presented itself following Churchill's re-election in October
1951. With the CIGS battling and eventually failing to maintain support for the
decisions made by the previous government, the DInf was forced into siding with the
General Staff and breaking ranks with the EM2 advocates. The pretext for this was
a re-evaluation of some trials that had been held in the spring of 1951. Ironically,
these check tests, as they were known, had been ordered on the basis that the
advocatesneeded to placate FN after the Labour Government's announcementthat
1
British
Army
EM2.13
Ever since that decision was made
the
would adopt the
public, FN had been complaining that the 1950 comparative trials had shown that
their weapon was more appropriate for taking into service than any other. Therefore
they believed that the choice of the EM2 was unfair and politically motivated; a
claim to which there seemed to be some substance. That this was the case was
entirely down to the fact that in the spring of 1951, the DofA (SA) had continuously
interfered in the workings of the check tests. Indeed the examining board stated that
they believed their examinations showed that FN's assertions about the 1950 trials
were broadly correct and complained that

the amount of interference with their powers, and direction of their
opinion, was not warranted. It is difficult to take an impartial decision when
one side of

a question only

is being continuously and forcibly

132

emphasised...

in December1951, the DInf wrote to BrigadierBarlow statingthat he
Subsequently,
believed the Ministry

of Supply had 'doctored the patient' with regards to the EM2

131Letter from DofA (SA) to BJSM, 20'hApril 1951, WO 185/244,NA.

132Rifles Automatic 280"inch Check Tests FN
EM2
SL
(200)
1951,340
EM2,51h
June
of
and
-.
Rifles Box 3, MOD Pattern Room Archive.
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during these trials. 133 In the process the Dlnf revealed the presenceof a fault line
between the views of the ADE and DofA (SA) on the one hand and the War Office
on the other.

The condition that brought this about was certainly Churchill's

but
in
October
the DofA (SA)'s forceful intervention in the workings of the
election
1951 check tests made it easy for the War Office to break with the views of the
Ministry of Supply. FN was now presentedwith the chance to appeal directly to the
War Office in regards to future firearms without having to go through the Ministry
of Supply.

Last Act
For those who supported the idea of the EM2 what was crucial was the careful
it
A
make
possible
round
would
of
ammunition
with
rifle.
smaller calibre
marriage
for the army to have a lighter weapon with increased firepower.

In addition,

adopting the EM2 would reduce the number of weapons in the inventory, simplify
training and decreasethe logistic support required for small arms. Changing the
ammunition severely undermined the chances of attaining all of these possibilities
by
Churchill's
intervention
in
280"
1952
the
round
effectively
stymied
with
and yet
.
this was being contemplated. The Canadians had first suggested a compromise
134
Standing
Group.
However with the
following
NATO
the report of the
round
Americans flatly rejecting the 280" calibre early in 1952, stating that they would not
.
adopt any ammunition other than the .30", any new compromise ammunition
intended for the NATO alliance would not have the support of its largest power.131
Consequently,this new developmental cycle could not come to anything more than a
way of helping the Ministry of Supply conclude that their technical ambitions were
how
War
final
is,
be.
This
the
therefore,
to
showing
with
section
concerned
not

133Letter from Dlnf to DofA (SA), Yd December 1951,340 (200) EM2 SL Rifles Box 2, MOD
Pattern Room Archive.
134Letter from Secretary of State for War to Prime Minister, 4h June 1952, WO 216/374, NA. Work
on this round continued throughout 1952 and into 1953, seeMilitary Report by the Military
RepresentativesCommittee to the North Atlantic Military Committee on Standardisation of Small
Arms Ammunition, 12thNovember 1952, RG24, Box 3502. LAC.
135Letter entitled 'Compromise Small Arms Round' from Brigadier A. E. Wrinch to Major-General
S.F. Clark, 8h February 1952, RG24 Box 3502, LAC. See also Dugelby, EM-2 Concept and Design:
a Rifle Ahead of its Time, p. 166.
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Office finally managed to realise its aim of procuring an automatic rifle without
having to wait until the Americans adopted something to replace the MI Garand.

The difference between the efforts of the Ministry of Supply before the UYUK
comparative trials of 1950 and those after Churchill's election was the fact that the
DofA (SA) and ADE were now forced into working collaboratively with the Belgian
136
Canadian
A Belgian, British and Canadian (BBC) committee
governments.
and
was established to look into the technical problems and partition out work between
137
For the Belgians this involved employing FN to act on their
three
the
powers.
behalf, forcing the British to accept a degree of equality and openness with the
company that previously did not exist. It also meant that both the Canadians and
Belgians now had accessto staff at the War Office in a way that had not previously
been available.

The underlyingproblem,however,remainedthe fact that the Americanswould not
back away from their commitmentto the 30" calibre. And yet the chairmanof the
.
BBC committee,Brigadier Barlow, insistedon continuing with tests and trials of
both ammunitionand weaponsdespitethe growing evidenceto indicatethat there
138
future
benefit
from
doing
The ADE was becoming increasingly
was no
So.
frustratedwith having to work on ammunition it believed provided no tangible
benefitswhencomparedto the t65 round.139In the endthe CEAD believedthat the

136Letter from Secretary of State for War to Prime Minister, 4thJune 1952, WO 216/374, NA, New
SAA and the New Light Rifle, Note by the CS(M) for the Secretary of State at the Ministry of
Supply, 21" April 1953, WO 185/320. NA.
137The decision to set up this committee was first taken by General Guy Simonds the Canadian Chief
of the General Staff and General Sir John Whiteley the DCIGS at a War Office meeting in May 1952.
See,Directorate of Armament Development Canadian Participation in Tripartite Small Arms
Standardisation Programme, Development Report No. 6,12'h May 1952, RG 24 Box 3502, LAC.
The official title of the committee was the Small Arms Development Committee and it first met in the
summer of 1952, seeMinutes of Informal Meeting of Technical Representativesof the Small Arms
Development Committee, 25h June 1952,120 Meetings - Conferences (Future Design of Weapons) Box 2, MOD Pattern Room Archive.
138Minutes of Informal Meeting of Technical Representativesof the Small Arms Development
Committee, 25h June 1952,120 Meetings - Conferences (Future Design of Weapons) - Box 2, MOD
Pattern Room Archive.
139Letter from CEAD to DofA (SA), 3d June 1952,120 Meetings Conferences (Future Design of
Weapons) - Box 2, MOD Pattern Room Archive.
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War Office ought to adopt the t65 round and tap into American production capacity
rather than continue work on a round that satisfied no-one. It seemed that the

for
between
DofA
(SA)
had
ADE
the
the
to
the
alliance
and
now come an end,
engineersrecognisedthat the game was up.

However, Brigadier Barlow was not quite ready to concede defeat. Clearly the
ambition of DofA (SA) was still that the British Army ought to adopt a British
design of rifle even if the Churchill government was not prepared to take the 280"
.
ammunition. During the course of 1952, a number of EM2s were re-chamberedto
fire both the compromise round and the t65 with a view to undertaking trials in
1953 140The DofA (SA) was confident that the EM2 would perform strongly in any
.
future test but in his eagernessBarlow also demonstratedthat claims about a British
design philosophy which emphasisedthe importance of building the rifle around the
ammunition were as much about marketing as they were about optimum design. In
reality the ADE had opted for a bullpup design in 1946 before the ammunition issue
had been resolved. Now with the DofA (SA) busily re-chambering the EM2 to take
larger ammunition what was clear was that the most important thing for him was to
win: for the designs he was intimately involved in to be selected over those of any
other nation or company.

Thus it was with a deep senseof irony that at a meeting with the Dlnf at the War
Office, FN insisted that the real issue at stake was deciding on the future calibre of
14
1
before
They argued that if the Americans insisted on
selecting a rifle.
ammunition
the t65 then what would be the purpose of the other powers going it alone? As it
faced
FN,
Canadian
the Dlnf
the
and
when
with
representatives
government
was,
of
was not quite ready to let go of the idea that the British Army should be equipped
he
last
design
infantry
British
for
time
the
sided with
a
of
with
weapon and so
140
Minutesof themeetingof theTechnicalRepresentatives
of theSmallArmsDevelopment

Committee, 24h September 1952,120 Meetings - Conferences (Future Design of Weapons) - Box 2,
MOD Pattern Room Archive.
141Recommendation of the BBC committee from 24h September 1952, see Minutes of the meeting of
the Technical Representativesof the Small Arms Development Committee, 24thSeptember 1952,120
Meetings - Conferences (Future Design of Weapons) - Box 2, MOD Pattern Room Archive.
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Brigadier Barlow and allowed the trials to continue.142 It was at this point that
higher authority at the War Office finally intervened to bring to a close the question

of whetheror not to adoptthe EM2.
In April 1953, the War Office decided that they had had enough of waiting for the
technical establishmentsto catch up with their views on the need to work with the
Americans. Accordingly the new DCIGS, Lieutenant-General Dudley Ward, wrote
to the former DCIGS, Lieutenant-General Crawford, now the CS(M) at the Ministry
of Supply, asking him to consider an Army Council paper that set out the reasons
143
Britain
FN
FAL
This document said that the selection of a
the
should adopt
why
new automatic rifle was an imperative and that a choice about which weapon the
British Army should have could be made without having to further examine the
ammunition question. Moreover, the DCIGS continued by stating that whilst both
the EM2 and FN were excellent weapons there were two advantages the FN
possessedwhich the British weapon did not: that it cost less and that it would take
less time to get the weapon into the hands of the British Army. 144The DGofA and
the DofA (SA) were consequently forced by CS(M) to look at the issue one last time
this time taking into account the views of the DCIGS.

Following a meeting between the DGUA,

the DInf and the DWD it was stated that

they were, '... solidly of the opinion that there is a real urgency to equip the Army
with a new rifle as early as possible... ' and that the, '-development

of the EM2

should continue as an insurance... [as] ... it would have to show a greater superiority
in performance and an improved cost ratio for it to supplant the FN at some future

date' 145 Moreover, as Canada was prepared to adopt the FN but not the EM2 this
.
weighed heavily in favour of Britain doing the same. Needlessto say the DofA (SA)

142Minute of Meeting held in War Office between Canada, FN, Ministry of Supply and Dinf, 3rd
October 1952,120 Meetings - Conferences (Future Design of Weapons) - Box 2, MOD Pattern
Room Archive.
143Letter from Lt Gen Ward (DCIGS) to Gen Crawford (CS(M)), 17thApril 1953, WO 185/320, NA.
144Adoption of the New Rifle, paper by the DCIGS for the Army Council, 17IhApril 1953, WO
185/320, NA.
145Letter from DGofA to CS(M), 23d April 1953, WO 185/320, NA.
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protested that the reason the EM2 was more expensive was because it included an
optical sight whilst the FN did not, therefore, the War Office was not comparing like
146
like.
Unsurprisingly, given the mood among the General Staff this last throw
with
of the dice was to come to nothing. The War Office had made up its mind. By late
1953, after some continuing discussion the French, American and British
147
finally
be
acceptedthat the US .30" SAA would
a satisfactory round.
governments
By 1957, following further negotiations with the other treaty organisation countries,
it was clear that it would also prove acceptableto the wider Alliance powers and was
148
7.62mmx5
The next weapon to
I
NATO
Standard.
subsequently renamed the
mm
be adopted by the British Army was to be a single shot, self-loading rifle of Belgian
design using an American standard of cartridge, all of which bore no relation to the
battlefield conditions that inspired its selection.149

Conclusion
If weaponsselectionfollowed a technologicallydeterminedtrajectory from lessto
moreefficient weaponsthen the selectionof the EM2 oughtto havebeeninevitable.
Not only was automaticrifle technology well understoodbut other nations had
demonstratedthat it could be madeto work in combat. With the ability to fire in
single shot and full automaticmode,the adoptionof the EM2 would have led to a
significantincreasein the destructiveness
of the infantry. On top of this the weapon
was basedon a full appreciationof the battlefield environmentas understoodby
those membersof the Committee on Infantry Weapon Development. In many
the 'ideal' technicalsolutionto the
respectsthen,for the British the EM2 represented
problemof infantry combat.

146Letter from DofA (SA) to DGofA, regarding Paper by the DOGS, 22"d April 1953, WO 185/320,
NA.
147Ezell, 'Cracks in the Post-War Anglo-American Alliance: The Great Rifle Controversy, 19471957', p. 141.
14"Huon, Milita[ý Rifle and Machine Gun Cartridges, p. 100; interview with Mr Hank Visser,
Wassennaar,23rdSeptember 2004.
14"The decision was ratified by a full meeting the Cabinet
V
December 1953, PREM 11/854,
of
on
NA.
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However, neither the technical logic nor the fact that the EM2's development was
founded on well thought through argumentswas enough to bring about its successful
selection. For example, the EM2 advocates had worked hard to demonstrate the
viability of their rifle but this did not stop their efforts from running into trouble with
those actors who were committed to adopting a standardisedweapon that also met
US requirements. In the first instance, negotiations with the General Staff led the
advocates to realise that if their ambitions were to have a chance of becoming a
reality then they would need to agree that their .280" SAA would also match the
30'06 round at 2000 yards. Whilst this was enough to placate the British sceptics it
.
was not sufficiently persuasiveto those Americans already committed to .30" calibre
ammunition and their own design of firearm. But this was not just a debatebasedon
resolving technical details. On the contrary, underlying the US position was a view
of infantry combat that was significantly at odds with that of the EM2 advocates;
and in the final analysis it was the tension between these two views of battle that
started the processthrough which the British position unravelled.

What is clear, then, is that the Americans were unwilling to reinterpret the battlefield
problem in ways that matched their British counterparts. Instead they chose to find a
way to undermine the casebeing put forward by the EM2 advocates. With accessto
their own sourcesof information and experimental data, this took a number of forms
that ranged from altering the terms of the trials to making last minute changesto the
specification for rifle grenades. The most corrosive form of counter argument being
proposed by the Americans was, however, the claim that the .280" round was
incapable of matching the US requirement that a bullet strike a victim with at least
87.57ft/lbs at 2000 yards. Technically speaking the American position was accurate
given their appreciation for the science of wound ballistics. Not only could they
clearly demonstrate that the British

ammunition

definition
by
their
was

underpowered but they also had a scientific basis for rejecting the work undertaken
by the EM2 advocates.
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That said, if the problem of wound ballistics was defined differently, taking into
account the work undertaken by Zuckerman et al., then the US ordnance officials'
perspective on the .280" round appearedto make little sense. In this respect where
the Americans were successful was in relation to how they redefined the problem in
ways that suited their views on infantry combat and then skewed the terms of the
debate so that other sceptical actors might also see the matter in the same way.
Forcing the British to concede that their ammunition had insufficient velocity fed a
debate that questioned whether a smaller calibre round could ever be sufficiently
lethal.

In the 1950s scientists were still a long way off from reaching agreement on what
constituted a wounding criterion.

Utilising the science in defence of a technical

for
therefore
choosing one system over
provide
a
conclusive
could
not
reason
choice
another. Accordingly, the selection of US ammunition in 1953 had to be taken on
the basis of socially contingent rather than technically ideal factors. This is clearly
brought out in relation to the involvement of the Canadians, the French, the
Churchill Government and the Belgian company Fabrique Nationale. Ultimately,
all four actors failed to see a solution to their respective problems in the British
280" round. Moreover, working on the basis of terms defined by the Americans it
.
became increasingly difficult for the EM2 advocates to construct arguments that
would help the sceptics look on the EM2 differently.

Despite its sophisticated

design, the British found themselves locked into a descriptive narrative from which
they found increasingly difficult to escape. As a result, the EM2 advocates were
eventually forced into abandoning their rifle in favour of the single shot FAL. Not
only does this choice show that the EM2 was not sufficiently capable of interpretive
flexibility but it also demonstrates that the technological determinist argument is
fatally flawed.
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Chapter Seven - Section Small Arms Post 1980 (SA80)
In 1985 the British Army adopted 5.56mm NATO standard ammunition and put the
SA80, a rifle that had been designed by engineers at the Royal Small Arms Factory,
into service to fire it. ' Thirty-five years after a Labour Govemment had initially
held out the prospect, troops were finally to be issued with a weapon that could
function as both a self-loading rifle and a sub-machine gun (SMG). The ambitions
delivering
limited
however,
to
Britain's
simply
arms
community
were
not,
small
of
on the aspirations of the EM2 advocates. Rather, a new set of socio-technical
imperatives dominated the development programme.

With Britain remaining

in
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for
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small wars
be
be
directed?
Should
Britain's
to
committed to
resources
main effort ought
where
defining and optimising technical solutions that addressedproblems associatedwith
fighting in Germany or should other more global considerations feature in
equipment choices?
Of course Britain's armed forces had faced such dilemmas previously but, as this
final case study contends, the reason why the Section Small Arms Post 1980 was
successfully adopted was because it could overcome these potentially conflicting
4
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WPNS(a)', December 1990,120 Meetings - Conferences (Future Design of Weapons) Box 2, MOD
Pattern Room Archive.
'A fuller description of Britain's post-war military engagementscan be found in J. Thompson (ed.),
The Imperial War Museum Book of Modem Warfare - British and Commonwealth Forces at War
1945 - 2000, (London: Pan Books, 2003).
' C. McInnes, Hot War Cold War The British Army's Wgy in Warfare. 1945-1995, (London:
Brassey's, 1996), p. 180.
4 This is not to suggestthat the SA80 L85A I or LMG L86A I did not suffer a number of engineering
faults when it was first given to troops, just that the concept of the weapon was acceptable to the
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the technology's interpretive flexibility.

Certainly, the new weapon satisfied an

agendathat had first been laid out during the Second World War but it had to do so
much more. Not only did it enable tactical flexibility but it also representedthe
ambitions of a new generation of infantryman. In particular the weapon had to deal
with three distinct concerns. Firstly, it had to be appropriate for low-intensity
operations which were subject to control by civilian authorities and where scrutiny
by judicial and media organisations were the norm. Secondly, in high-intensity
engagementsit had been decided that some infantry would function in support of
armoured formations in a mechanisedrole. Future small arms had to be suitable for
these specific conditions. And finally, the use of armed force outside the projected
main European theatre of operations meant that firearms would have to be light,
allow the soldier the option to fight using what he carried on his person and require a
limited amount of logistical support.

Each of these requirements could have

produced a variety of solutions. That they did not suggeststhat the Section Small
Arms Post 1980 was agreeable to a number of different constituencies who could
find what they neededin the new system.

That said, it is not easy to precisely pick apart how the various relevant groups
defined their weapon choices.

This is because the vast majority of archive

documents concerning the Section Small Arms Post 1980 are still unavailable for
inspection. It is consequently a lot harder to identify and categorically define all the
actors interested in the equipment's development, establish whether alternative rifles
were examined by the British Army before the SA80 was selected or explore the
organisational politics associated with a change in weaponry.

The competitive

NATO ammunition trials undertaken during 1978-79 demonstrate this point most
clearly. The story may indeed be simple but without accessto the sources it is only
possible to observe that the British Army agreed to make the 5.56mm round a
NATO standard. Whether the trials were as political as those associatedwith EM2
remains to be seen.

What follows is therefore a matter of some educated

intotheweapon's
investigation
withintheArmy. FortheParliamentary
variousconstituencies

failings see, 'The SA80 Rifle and Light Support Weapon, Report together with the Proceedingsof the
Committee relating to the Report, Minutes of Evidence and Memoranda', (London: HMSO, 1993).
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interpretation; something that has only been made possible through the examination

of those materials that are in the public domain and by interviewing certain
individuals involved in the system'screation and selection. From this an outline
scenariocan be produced that explores why the weapon took the form that it did.
Keeping in mind the difficulties experienced in accessingprimary sources,this case
study will have a noticeably different shape from previous chapters both in terms of
depth of primary source materials and in structure. Specifically, in contrast to
exploring the perspectivesof the various relevant social groups, this chapter starts by
outlining the key environments in which the Section Small Arms Post 1980 was to
be deployed.5 Based on an understanding of both previous conflicts and situations
the Army was predicting to fight in, it becomes easier to work backwards and
explain why certain design features were favoured over others. None of this is
intended to suggest that weapon selection was either inevitable or anything other
than a human activity. Indeed, what will become evident is that there were many
options available to decision makers, including a variety of commercial off-the-shelf
firearms, and many choices had to be made before a replacement to the SLR could
be properly defined. Issuesranging from NATO standardisation,for example, to the
evolution of new forms of doctrine had a bearing on the design of the Section Small
Arms Post 1980; all of which suggeststhat there was an underlying debate between
a number of protagonists within the Army and the wider community of interests.

Accordingly, this chapter is structured to show how such a debate might have
unfolded. Through an examination of the issues associated with firearms use in
three distinct environments the underlying assumptions and perspectives facing
those involved in weapon selection are laid bare.

By focusing attention on

operations in Borneo, Northern Ireland and in West Germany, this analysis shows
how differing socio-technical agendas can be knitted together. For example how
could the tactical concerns of the light infantryman marry with the requirements of
5This approach was also outlined by Lieutenant-Colonel Weeks the ParachuteRegiment and later
of
project manager during the early years of the SA80 development programme. See J. S. Weeks, 'Keep
it Small', British Army Review. Vol: 27, (1967), p. 13.
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mechanisedmanoeuvre warfare? How were the demandsof close quarter fighting in
urban environments related to the potential need to strike targets out at range? And
how could one weapon system satisfactorily replace four firearms? Without getting
too fixated on identifying all the relevant actors the goal of this case study is to
explore the possible interpretive flexibility of the Section Small Arms Post 1980 by
relating it to the circumstancesin which it was expectedto be used.
Before proceeding it is worth explaining

some of the technical features of the

Section Small Arms Post 1980, both to prevent any confusion and in order to show
how it differed from the weapons discussed in previous chapters. The first thing to
note is that the Section Small Arms Post 1980 was in fact two types of firearm. The
first was known as an Individual Weapon (IW) and described within the Army as the
SA80 L85AI.

The second was called the Light Support Weapon (LSW) and given

the designation LMG L86AI.

80% of the parts used in the IW and LSW were

interchangeable between the two weapons. Each firearm utilised the same 30 round
magazine, was designed in a bullpup configuration
and in continuous fire.

and could fire both single shots

Both weapons were also provided with a Sight Unit Small

Arms Trilux (SUSAT) optical sight for front line troops and a conventional aperture,
unmagnified

iron sight for emergencies and rear echelon troops.

The LSW had a

bipod support and was intended as an infantry section weapon to replace the General
Purpose Machine Gun (GPMG) in the light role and the Bren LMG. 6 The IW, by
contrast, became the standard soldier's personal weapon replacing both the 7.62mm
LIAI

Self-Loading Rifle (SLR) and the 9mm Stirling L2AI

SMG. 7 As mentioned

previously, the SLR was the British name for the anglicised version of Fabrique
Nationale's

conventionally

configured Fusil Automatique Lýger (FAL)

which had

8
been adopted in 1957 following the decision to abandon the EM2. Throughout the

6 The GPMG can be used in a sustained fire role where it is
in
light
LMG
tripod
a
or
a
on
mounted
role where it has a lighter barrel and a bipod. In the light role it was used as a section weapon in
Flace of the Bren LMG.
Operational Requirements Committee Section Small Arms Post 1980 (GSR 3518) - (Paper by the
Army Department), 14thAugust 1974, p. 1, WO 188/2485, National Archive (NA).
' See List of Changes, LC. C8288 or Extracts for Approval EA W/32 1, MOD Pattern Room Archive.
When the British Army agreed to adopt the FAL it was decided that the metric measurementsused by
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1970sdevelopment cycle both the IW and LSW had been optimised to fire a British
designed 4.85mm round. By the time the weapons were adopted, however, both
weapons used the same NATO standard 5.56mm small arms ammunition (SAA).
Importantly, both weapons ejected cartridges out of the right hand side of the
receiver making it impossible for either the SA80 or LSW to be fired from anything
other than the right shoulder.

Borneo
The British Army hasa long history of operationsoutsideEurope,either in defence
of Empire or whilst in the processof withdrawing from it. In the period between
1945and 1989,for example,Britain's armedforceswere involved in small wars or
policing actions in Palestine,Malaya, Egypt, Kenya, Oman, Borneo, the Yemen,
Dhofarandthe FalklandsIslands.9 Despitethe ongoingpreparationsfor a hot war in
Europe the British Army's combat experiencewas mainly being garneredfrom
activitiesundertakenoutsidethe North Atlantic Treaty area. It was only during the
KoreanWar (1950-1953)that the Army hadto fight a high-intensitybattle in a nonEuropeanlocation. Decisionsover whetherto replacethe SLR, and if so with what,
were thereforebeing taken againsta backdropof a particular type of engagement:
one that favoured the skills of the light infantryman. Regularly used without
armour, these formations,although capableof a wide variety of missions,were
extremely useful in urban, mountainousor jungle environmentsagainst lightly
10
insurgents.
Equippedwith small arms,mortarsand mines,the light infantry
armed
advancedon foot and fought with only what they could carry. Consequently,
equipmentweight was a genuineissue. Bearing in mind that conflict in Borneo
resulted in the largest deploymentof British service personnelsince the Second
World War, stimulated significant criticism of the SLR and GPMG, and
reinvigoratedinterestin small arms,this sectionfocuseson the problemsof weight
FNwouldbeconverted
issued
fromwhichtheRSAFwouldwork.
to imperial
andnewdrawings
in significant
Unfortunately
thisresulted
of theSLR.
problems
withtheearlyRSAFversions
9Palestine
1945-1948,
Malaya1948-1960,
Oman1958-1959,
Egypt1951-1956,
Kenya1952-1956,
1963-1966,
Borneo
1964-1967,
1982.
theYemen
Dhofar1965-1975
andtheFalklands
10S.McMicheal,
Studies
KS:Combat
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onLightInfanta,(FortLeavenworth,
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pp.231-234.
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''
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to
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versus mobility
relation
operation.

What will become clear is that not

only did the jungle shapethe Army's decisionto adoptthe M 16 for Far EastLand
Forces but Borneo also set the context for small arms design choices being made
during the 1970s.

British military involvement in Borneo came about following Indonesia's decision to
incite revolt in Sarawak and Sabah. In an attempt to create a bulwark against the
spread of communism in South East Asia these two Crown Colonies had been
encouraged by Britain to form a Federation of Malaysia with Malaya and
Singapore."
President Sukarno, the Indonesian leader, took exception to this
possibility and sided with indigenous Chinese communist insurgents in an effort to
13
the
this
prevent
creation of
new political entity. A communist rebellion in Brunei
resulted in the deployment of British troops in 1962.

By 1963 Britain's

commitments increasedas both Sabah and Sarawak slid into civil war. Initially the
Army made extensive use of the Gurkhas and SAS. This soon expandedto include a
number of battalions mainly, but not exclusively, drawn from light infantry
14
regiments. The war in Borneo lasted until August 1966 when the Indonesians
finally called off the confrontation. "

The dominant terrain over which the British Army fought was mountainous and

covered in jungle. With forward basesalong the remote border regions with

" See W. Walker, 'Brunei and Borneo, 1962 1966: An Efficient Use of Military Force'. in
Imperial War Museum Book of Modem Warfare - British and Commonwealth Forces at War-The
1945 2000, J. Thompson (ed.), (London: Pan Books, 2003), p. 218.
1, C. Tuck, 'Bomeo 1963-66: Counter-insurgency Operations
and War Termination', Small Wars and
Insur:g-encies, Vol: 15, No: 3 (2004), p. 90.
13The reasons for Sukarno's decision
were complex but related to both domestic and anti-colonial
concerns, see Ibid., p. 9 1.

14For example,other Regimentsincludedthe Argyll and SouthernHighlanders.DurhamLight
Infantry, King's Own ScottishBorderers,King's Own YorkshireLight Infantry. the Parachute
Regiment,Royal GreenJackets,RoyalMarine Commandos,Royal Ulster Rifles andthe SouthWales
BorderRegiment.A numberof otherunits werealso involved includingmembersof the Queen's
Royal Irish Hussars,the Royal Tank Regimentandthe Royal Artillery. It shouldalsobe notedthat a
sizeablecontingentof AustralianandNew Zealandforceswere presentaswell. For a list of all the
assetsavailableto GeneralWalter Walker,Directorof BorneoOperationssee,Walker,'Brunei and
Borneo.1962- 1966:An Efficient Useof Military Force', pp. 213-214.
15D. Healey,The Time of My Life, (London:MichaelJoseph,1989),p. 289.
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16

Indonesia, resupply by air put a premium on helicopter support
This necessarily
.
restricted the equipment load that could be carried to the frontlines. But logistics
were not just a problem for battalion commanders seeking to ensure they had
sufficient material to maintain offensive operations. Individual soldiers as well as
section, platoon and company formations also had to wrestle with the problem of
mobility versus weight. There was nothing particularly new about this problem.
Carrying a GPMG in the light role could provide additional fire when engagedwith
the enemy but it would come at the expense of speed,not just for the man carrying
the 221b weapon but also for the entire section that would have to bear its
17
ammunition. What was peculiar to the South East Asian tropics, however, was that
both the environment and tactical doctrine demanded more from infantryman. "
Experience in Burma and Malaya had shown that troops should not restrict
themselves to travel by road but must be prepared to fight in the jungles and make
19
In these
use of active patrols and ambushes whilst avoiding well-used tracks.
conditions, excessive equipment weight could make hacking through the forest even
more difficult than it might otherwise be, factors that had considerable bearing on
the tempo of operations.20

Environment, tactics and weight were not the only factors shaping infantry combat.
The range at which engagementstook place was also of significant importance to the
soldier. In Borneo, troops were primarily armed with the SLR. As will be recalled
from the previous case study, the 30" calibre (eventually known as the 7.62mm
.
NATO) round fired by the SLR had been made suitable for hitting targets out to
2000 yards. But experience in Sabahand Sarawak showed that 85% of engagements

6 Ibid., p. 230.
7 See'Recordof Meetingheld in WestBrigadeKuching on Monday, 151hFebruary,1965to discuss
the Armalitc Rifle', DEFE 24/644,NA.
" McMicheal,A Historical Perspectiveon Light Infantry,
pp. 115-116.
'9 D. Marston,'Lost and found in thejungle: the IndianandBritish Army jungle warfaredoctrinesfor
Burma,1943-1945,andthe MalayanEmergency,1948-1960',in Big Warsand Small Wars- The
British army Wd the lessonsof war in the twentiethcentu!y, H. Strachan(ed.), (London:Routledge,
2006),pp. 92-93andp. 101-103,McMicheal,A Historical Perspectiveon Light Infantry, pp. 107114.
20In thejungles of Borneoit could take an hour to traversejust 200 metres.SeeM. Kelly, The Last
Conflict: the DurhamLight Infantry. Borneo1966,(Bristol: BroadcastBooks,2004),p. 78.
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occurring on the border regions took place at ranges no further than 200 yards and in
forests at ranges under 100 yards 80% of the time. 2'

30" was clearly a
.
powerful round capable of engaging targets at distance but given the difficulties
faced by troops fighting

in the jungle it was too powerful.

The

At the same time, the

the recoil energies produced by its ammunition,
22
long,
heavy
for
Without
forests
South
East
Asia.
the rain
was
unwieldy and too
of
SLR, whilst capable of controlling

a selective fire capability and weighing in at 5.06kg (IL I lbs) when loaded with a
twenty round magazine it was not easy to engage a fleeting target, especially when
the close jungle environment prevented the soldier from bringing his long SLR to his
shoulder.

23

With troops finding the conditions tough, the tactics demanding and the equipment
cumbersome and inappropriate for the jungle it did not take long before Far East
Land Forces Command (FARELF) sought an alternative firearms solution that
24
its
mobility versus weight problem. What is surprising, however, is
would solve
that the answer to the British Army's battlefield dilemmas should come from small
21See, 'Ranges of Small Arms Engagement in Borneo', December 1965, WO 291/2514, NA.
Broadly speaking this corresponded with evidence from Malaya and Burma. For example in Malaya
70% of engagementswhen on Patrol occurred at rangesof less than 100 yards, 80% of ambushes
during the day occurred at ranges below 60 yards and 86% below 50 yards during night ambushes.
See 'Performance of small arms weapons including 280 (7mm) rifle, used in machine carbine role in
.
Malaya', March 1953, WO 291/1668, NA.
22Walker, 'Brunei and Borneo, 1962 1966: An Efficient Use of Military Force', p. 218, McMicheal,
A Historical Perspective on Light Infantry, pp. 141-142.
23For the weight and length of the SLR see, 'The SA80 Rifle and Light Support Weapon,
p. 41.
With regards to weight similar comments were made about the weapon in the Falklands. However,
the development of the SA80 was already well in hand by the time of the operations in the South
Atlantic and, of and by itself, the war did little to change small arms requirements. Where the
fighting did have an impact was on reinforcing battlefield interpretations that had been considered
previously, see S. Ball, 'The Unchanging Lessons of Battle: the British Army and the Falklands War,
1982', in Bia Wars and Small Wars - The British armv and the lessonsof war in the twentieth
century, H. Strachan (ed.), (London: Routledge, 2006), pp. 149-150. For example, the lack of a
selective fire rifle was viewed by some as a particular problem. Indeed, it is has been noted that
members of the Parachute Regiment were happy to discard their single shot SLR in favour of the
selective fire FN FAL used by the Argentines. It is also frequently claimed that by strategically
placing a matchstick in the trigger mechanism of the SLR it is possible to make it fire in continuous
h
See
Professor
Richard
191
December 2006. Professor
Holmes,
personal correspondencewith
mode.
Holmes conducted wide-scale interviews with 2 and 3 Para after the defeat of the Argentines as part
of researchfor his book R. Holmes, Firing Line, (London: Cape, 1985).
24Seenote from Commander FARELF to DCGS, 22ndFebruary 1965, DEFE 24/644, NA; and
G(Operational Requirements and Analysis) Memorandum No. 2/65, 'A summary of the evidence
from the FARELF trial of the ARI 5 Rifle ("Armalite")', March 1965, WO 291/2346, NA, p. I-
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arms developments occurring in the United States. In the period immediately after
Churchill's intervention into the EM2 debate the Americans had continued work on
developing a 30" (7.62mm NATO) weapon to replace the MI Garand. Designated
.
the M14 and eventually adopted in 1957 the new rifle satisfied the Stilwell Board's
demandfor a 30" calibre round. Where it failed was in relation to its weight and the
.
provision of greater volumes of fire. For at II lbs 4oz (5.1Okg) the weapon was
unable to shoot accurately when firing continuously and as a result was finally
issuedto troops as a self-loading rifle. 25
Even without a selective fire capability, however, the M14 was proving itself to be
as unsuitable for American infantry in the jungles of Vietnam as the SLR was for
British troops in Borneo. 26 With communist forces increasingly armed with the
AK47 assault rifle, General Westmoreland,

the US commander in Vietnam, was

eager to find an alternative solution to Stilwell's
lighter weight'.

The remedy was provided

demand for 'greater firepower,

by Eugene Stoner of the Armalite

Corporation, who had been asked by the US Infantry
design an unofficial
considerably
continuously.

lighter

rifle known as the ARI 5.2'

Board at Fort Berming to

Not only was this new weapon

than the M14 but it was more able to cope with

firing

Using a high velocity, small calibre 5.56mm bullet and renamed the

M 16, it weighed just over 7lbs (3.2kg) and was particularly effective at short ranges,
i. e. below 300 yards. 28 Initially

used by US Special Forces and Airborne Divisions

in Vietnam during the early 1960s, by 1968, when the terms of the original NATO

25SeeHogg,Jane'sGunsRecognitionGuide,p. 344.
26McNaugher,The M- 16 Controversies MilitM OrganisationsandWeaponsAcquisition, p. 123.
27Ibid., p. 59. The ARI 5 went UK specificmodificationsbut for the sakeof simplicity it will now be
describedasthe M 16.
28For the ARI 5's weight and more importantly the distribution of weight acrossthe platoon see,
'Distribution of the Weights of the Various Small Arms Combinations' found in G(Operational
Requirements and Analysis) Memorandum No. 2/65, 'A summary of the evidence from the FARELF
trial of the AR15 Rifle ("Armalite")', March 1965, WO 291/2346, NA; for details about the ARI 5s
accuracy and range capabilities see G(Operational Requirements and Analysis) Memorandum No.
2/65, 'A summary of the evidence from the FARELF trial of the ARI 5 Rifle ("Armalite")', March
1965, p. 3, WO 291/2346, NA.
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standardisation agreement on SAA had lapsed, the M 16 was adopted by the US
Army as a whole. 29

Given the geographical proximity between FARELF and US forces in Vietnam it
seems likely that the British heard about the M16's effectiveness well before the
'0
in
This supposition is
during
1965.
Borneo
April
troop
trials
weapon underwent
based on two observations. The first is that the Armalite Corporation was adept at
marketing its weapon to various branches of the US armed forces and there is no
reason to think that they might not have tried to do the same to commanders in
FARELF

The second is that in the short period following its introduction in 1962,
.31

the rifle had earned a reputation for being extremely destructive among American
32
forces.
South
Vietnamese
In particular, stories started to circulate that the
and
5.56mm bullet tumbled inside the body of the victim causing wounding of an
explosive nature.

Trialling the rifle in Borneo, British troops were coming to similar conclusions
which, whilst difficult to validate, served only to create an aura of destructiveness
33

about the M 16.

That is not to say that these accounts were not useful to the

Armalite Corporation. Indeed, Eugene Stoner sought to make a virtue out of the
smaller calibre issue when he wrote,

bullets are stabilized to fly through air, and not through water or a body,
which is approximately the same density as water.... When they hit
2" For an indication of the MI 6's successful use by Special Forces
and other units in Vietnam and its
adoption Army wide see, McNaugher, The M-16 Controversies - Military Organisations and
Weapons Acguisition, pp. 123,127-128.
30Brief prepared for DCGS on purchase of lightweight
rifles for FARELF, 3rdMarch 1965, DEFE
24/644, NA.
31McNaugher, The M-16 Controversies Military Organisations
78WeapL)ns
Agguisition,
and
pp.
80. There is also some suggestion that the M 16 went through trials in FARELF before they had been
examined in the UK. This may have been becauseArmalite were in direct contact with British
commanders in the Far East, see letter from MGO to Secretary of State, WhMarch 1964.
32Ibid., p. 84.
33One soldier stated in a post action review that, 'The top of [the victim's] head flew off... '. See
Armalite Post Action Report on 23rdFebruary 1965, DEFE 24/644, NA. See also letter from DCSA
to Deputy Secretary of State, 19thFebruary 1965, DEFE 24/644.
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30
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talking
they
a
about .
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you are
something,
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bullet,
human
that
through
a
mass...
while
might remain stable
a
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bullet, being it [sic] has a low mass, it sensesan instability situation faster
in
bullet
little
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This
much
pay
off
so
what
makes
a
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much
and
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IiStiCS. 34

However, in a British context, accounts from Borneo and Stoner's own narrative did
not necessarily lead those with an interest in small arms to the conclusion that the
SLR should be abandoned. On the contrary, the stories emerging from South East
Asia furnished groups who had concerns about the M16 with a number of grounds
for opposing its selection. At one end of this debate were those who viewed the
jungle.
insufficiently
lethal
for
the
than
environments other
smaller calibre round as
At the other were those concerned that if the weapon was as destructive as reports
from South East Asia were suggesting then, like the dum-dum controversy of the
Second Boer War, the Stoner rifle was probably in breach of the Geneva
ConventionS.35

Both of these lines of reasoning were dismissed by Sir Solly Zuckerman, who by
1965 was the Chief Scientific Advisor (CSA) to the Ministry of Defence. As far as
100
to
CSA
taking
up
ranges
the
place at
was concerned small arms engagements
derived
but
jungle
the
to
the
evidence
statistical
reflected
yards were not peculiar
from

Second World

War

infantry

combat

including

that from

less extreme

36 There
derived
therefore,
reason
no
was,
statistically
environments
geographical
.

for denying the use ofthe M16 to the Army as a whole. At the sametime, according
to the CSA, the 5.56mm bullet neither had any special properties that made it
international
it
from
differently
nor
contravene
would
other ammunition
perform

34Quotedfrom J. Fallows,'The AmericanArmy andthe M 16',in The SocialShapingof Technology,
D. MackenzieandJ. Wajcman(eds.), (Maidenhead:OpenUniversity Press,1999).p. 383.
35This wasthe concernof Treasurylawyerswho wantedthe issueof ammunitionlethality resolved
beforefurtherpurchases
of the M 16wereundertaken,seeletter from AssistantTreasurySolicitor to
AssistantSecretaryArmamentDesign,2ndMarch 1964,DEFE 24/644,NA.
" See'Recordof Meetingheld in WestBrigadeKuching on Monday,l5th February,1965to discuss
the Armalite Rifle', DEFE 24/644,NA.
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37 If anything, the M16's high
laws on munitionS.
velocity, small calibre round
servedonly to confirm the findings Zuckermanhad deducedboth during and after
the SecondWorld War.38 As he pointed out when he visited FARELF in Borneo,
'... therecould be no doubtaboutthe ability to stopandto kill with a weaponwhose
muzzlevelocity was higherthan the SLR, eventhoughthe weight of its bulletswas
39
less'
The CSA had come to the conclusionthat the M 16 madethe
very much
.
wounding phenomenahe had studiedtwenty years previously into an engineering
reality. Developmentsin Vietnam and Fort Benning thus appearedto provide the
British Army with a firearmssolutionto the challengesit facedin Borneo.
The difference compared to the arguments of the 1950s, was that this time the
direction of the debate was more open to the possibility of a smaller calibre round.
Not only were Americans advancing a case for 5.56mm ammunition, Zuckerman
was now in a position of great influence at the Ministry of Defence. At the same
time Britain had a real need for a lighter weapon with greater volumes of fire. Thus
with the Chief of Defence Staff convinced of the operational need and the CSA
happy with the scientific reasoning, FARELF was given pen-nissionby the Deputy
Secretary of State to proceed with the procurement of 5000 MI 6s 40 But whilst this
.
overcame an urgent battlefield need there were still lingering doubts among a
number of UK based constituencies with an interest in small arms. For them the
question was whether the decision to acquire the M16 might cause problems at a
later stage.

The most obvious constituentmemberof thesegroupswas the Master Generalof
Ordnance (MGO) who, following the closure of the Ministry of Supply, was reestablished within the Ministry of Defence and made responsible for equipment

37Letter from CSA to CDS, 18'hFebruary 1965.
" Zuckerman had been appointed a consultant to the Chemical Defence Experimental Establishment
investigating wound ballistics in 1955. see letter from Chief Supt. CDEE, Porton Down to AD,
CDRD_ th December 1955, WO 188/2206, NA.
39See 'Record of Meeting held in West Brigade Kuching
th
15
February, 1965 to discuss
Monday,
on
the Annalite Rifle', DEFE 24/644, NA.
40Message from DCSA to CSA,
circa 10 February 1965, DEFE 24/644. NA.
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procurement within

the Army.

From the MGO's

perspective the main problem

it
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to
might re-open the
equip
was
with
generated
calibre debates that had been finally

7.62mm
the
the
of
adoption
sorted out with

41
In 1961 the West Germans had already indicated a desire to
NATO standard
.

42

abandon the 7.62mm NATO round in favour of their own design of ammunition .
There was therefore, somejustifiable concern that a change in calibre might start the
MGO
As
the
a
result
existing
standardisation
agreements.
process of unravelling
its
M
16,
introduction
line
his
the
the
took
arguing
against
of
a cautious
on
staff
and
43
it
being
issued
in
South
hardly
This
to
prevent
was
sufficient
adoption.
universal
East Asia but it did limit the possibility of adopting it in other operational theatres.
That said, the decision to buy Ml6s played an important part in shaping the
had
been
involved
in
EM2
by
RSAF
(two
the
taken
engineers
of
whom
approach
44
1980
for
Section
Small
Arms
Post
the
story) designing new prototype ammunition
.
In the first instance this was because Borneo had demonstrated that the American
fixation with the 7.62mm NATO standard was now coming to an end. It seemed
45
be
future
towards smaller calibre ammunition. In the second,
trend would
that the
it was clear that the British Army was still keen to adopt ammunition that would be
balance
by
desire
Guided
NATO
to
to
the
these two positions,
a
powers.
acceptable
designers at Enfield came to the conclusion that a round capable of striking targets
out to greater range might still be necessary for European conditions. It appeared
that, despite the evidence to the contrary, some in the Army still held on to the view
that combat in the jungles had to occur at close ranges whi Ist engagementsin Europe
did not.

41Letter from MGO to CGS, 12IhFebruary 1965, DEFE 24/644, NA.
42Letter from DGofA to Under Secretary at the MOD, 23rdJanuary 1961, DEFE 7/1325, NA.
4' Letter from Assistant Secretary, ES I to AEP, 12'hMarch 1965, WO 32/20815, NA.
44Mr Metcalfe was lead engineer on the EM I and Mr Hance was sent to the United Statesduring the
EM2 trials process in order to look after the weapon. Both were now leading the UK small arms
engineering efforts at Enfield.
45Letter from Assistant Secretary, ESI to AEP, 12'hMarch 1965.
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Within these parameters, then, Enfield engineers decided in the late 1960s to
investigate ammunition within a range of 7mm to 5mm. As was shown in the last
case study, the problems the British experienced whilst trying to persuade the
Americans to agree to the EM2 after the Second World War suggested that
investigating a round below 7mm (.280") would be more fruitful. At the same time
5.56mm had proved itself suitable for ranges up to 300 yards. Therefore, if longer
for
just
for
but
Britain
all NATO powers, and the
range was still a requirement, not
existing alternatives were unacceptable,it was understandablethat the RSAF should
decide to produce and extensively test a new prototype 6.25mm ammunition.
far

as Enfield

was concerned

this

new

ammunition

considerable weight savings for an insignificant

would

46

As

have achieved

loss of range and, if other events

had not intervened in the 1970s, might well have been the ammunition Britain would
47
however,
by
These
in
SA80
have

used

the

ambitions were,

.
emergencythat started in 1969: Northern Ireland.

upset

a new

Northern Ireland
If Borneo encouraged engineers to work on ammunition that might be suitable for
both the jungle

and the plains of Western Germany then the British

Army's

experience in Northern Ireland stretched weapons design in directions that had not
previously been considered. For the troubles not only challenged the General Staff s
thinking on civil-military

relations but also helped generate new approaches to small

48 In turn this had an impact on the choices being made
tactiCS.
about small
unit
arms, ultimately

leading to the decision to abandon 6.25mm ammunition

work on a sub-5mm round called the 4.85mm.

and start

This new calibre was optimised for

performance in a number of situations that betrayed the point that social groups
4' Dugelby, Modem Military Rifles: the EM2 Concept Comes of Age, pp. 21-24.
47In fact the RSAF reported that a 6.25mm round was 63% lighter than the 7.62mm NATO round as
compared to 43% for the 5.56mm M 16. Moreover, they stated that 6.25mm SAA was effective out to
600 metres compared to the 450m of the 5.56mm M 16 ammunition, see, Ibid., p. 29.
48It is not the ambition of this chapter to explore the background behind the civil unrest in Northern
Ireland except in so far as it helps to explain changes in tactics and equipment. For a more complete
introduction into the history and strategy underpinning British involvement see, M. Dewar, The
British Army in Northern Ireland rev. 2nd edn., (London: Arms & Armour, 1996) and D Benest,
i
'Aden to Northern Ireland, 1966-1987', in Big Wars and Small Wars - The British army and the
lessonsof war in the twentieth centuEy H. Strachan (ed.), (London: Routledge, 2006).
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beyond the Army, including those at the Home Office concerned with civil unrest,
were having an impact on equipment selection.

Initially deployed to Northern Ireland in 1969 in defence of the Catholic community,
the British Army's involvement in the province soon expanded as sectarian and
political hostility increased. In 1972 at the height of the violence, 1853 bombs were
discovered or detonated, nearly 400 people (from all sides including the Army)
killed and over 10,000 shooting incidents were recorded 49 However, this level of
.
intensity was not sustained over a long period of time. With the introduction of
internment in 1971 and following significant operations to restore official law and
order to the 'no-go' areasof Londonderry and Belfast in 1972, the main Republican
50
forced
had
been
border
to
movement
withdraw to the
areas. Any initial ambition
of the Irish Republican Army (IRA) to show the world that Northern Ireland was not
under the control of the British Government had failed. In the years that followed
the IRA (and other affiliated Republican movements) could no longer sustain an
open insurgency and were consequently forced into adopting more covert methods
to prosecute what a 1977 Staff Report would describe as the 'long war'. This was
reflected in the Republican movement's organisation structure which changed from
51
formal
hierarchy
Whereas
to one with a cellular configuration.
that of a
military
the former was appropriate for open warfare, the latter was more suitable for terrorist
operations.

In the early days of the troubles, the British Army was poorly equipped to deal with
the levels of street violence it experienced. Watched by the world's media, under
legal restraint with regards to the use of firearms and armed with weapons more
appropriate for high-intensity operations, infantrymen initially found the new
'2
difficult
deal
to
with. These problems were compounded by the
environment
tactics adopted by the Republicans during the opening phasesof the troubles. The

49Dewar,TheBritishArmy in NorthernIreland,p. 242,
50Benest,
'Adento NorthernIreland,1966-1987',
p. 136.
51Ibid.,p. 138-139.
52Dewar,TheBritishArmy in NorthernIreland,pp.30-32andp. 113(seenote).
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favoured method of paramilitary gunmen was to use protest marches as cover for
53

This presented company
shooting at Army units engaged in riot control .
dilemma.
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tactical
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and
commanders
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that
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not
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Understandably,
then,
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made
easily
mistakes could
people.
decide whether a man in a crowd was just a protestor, a person spotting for a
54
lethal
intent.
gunman or someonewith more
Clearly, in these circumstances the excessive use of force could prove counterproductive:

undermining

any support with the local population

its
in
to
out
allotted tasks.
carry
order
might need
Office/Ministry

which the Army

And in this respect a Home

of Defence working party on internal security was quick to note that

in their view the SLR's 7.62mm ammunition could be especially deadly.

This was

because the, 'round will pass right through a man at short ranges', the implication
being that one shot could kill the intended victim plus those standing behind or
55 In the context of civil unrest in Northern Ireland it was
distance.
within ricochet
apparent that the existing service rifle was not sufficiently

discriminate to enable its

had
firearms
This
that
the
meant
use
of
clinical use and avoid excessive casualties.
to be restricted and alternative ways found so that escalation could be effectively
managed and unnecessary bloodshed avoided.

This had led to CS gas being

development
dilemma
but
for
in
1969
August
the
the
stimulated
also
use
approved
of new equipment such as the 37mm non-lethal,

baton round firing,

Anti-Riot

Weapon Enfield or ARWEN.

53Benest, 'Aden to Northern Ireland, 1966-1987' pp. 131-132.
,
54M. Asher, Shoot to Kill: a Soldier's Journey Through Violence, (London: Cassell Military, 2004).
pp. 130-132. According to Asher a combination of Army culture and peer pressure could also
f enerate an overly aggressive outlook that could result in dangerousmistakes.
5 See paper entitled 'Future Tactical Doctrine and Equipment Requirements for Operations in
Support of the Civil Power', 3V July 1970, HO 325-132, NA.
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Precautions, standard operating procedures and sensitive tactical deployment could
not, however, rule out the use of firearms.

In these circumstances, what was

required was a rifle that was capable of more discriminate use by soldiers than the
weapons at that time available in the inventory. Indeed, according to the Home
Office/Ministry

of Defence working party, the ideal solution would be the

development of ammunition with, '... the same accuracy as afforded by the rifle
56

(SLR) but which does not penetrate nor make a wound of dreadful appearance'
.
Since the Second World War British engineers had been working on sub 30" calibre
.
ammunition. Initially this had resulted in the EM2's 7mm round which for a variety
of reasonsdiscussedpreviously had been rejected. Following the fighting in Borneo
ammunition design had focused on balancing jungle and European battlefield
requirements leading to an investigation into a 6.25mm round. The fighting in
Northern Ireland appearedto challenge this line of reasoning. Given that 5.56mm
SAA had a reputation for lethality derived from experience in Vietnam and Borneo
it hardly seemedfeasible to develop ammunition with a larger bore. A more likely
solution would come from investigating calibres below 5mm. Thus when a new
General Staff Requirement (GSR 3518) was produced in 1974 outlining the
requirements for section infantry weapons in the 1980s, the RSAF formally started
its investigations into 4.85mm ammunition. 57 This, they believed, might make it
possible for troops in Northern Ireland to to use their weapon more discriminately
"
lethality.
without compromising on

However, developing the most appropriate ammunition would not, of and by itself,
9
damage
if
troops
remained poor shots. Assaulting an enemy
prevent collateral
held position when engaged in a high-intensity conflict did not require particularly

56Ibid.

57Operational Requirements Committee Section Small Arms Post 1980 (GSR 3518) (Paper by the
Army Department), 14thAugust 1974), p. 6.
" This was certainly the view of Monsieur Laloux who had been working with the British on the
SLEM during the Second World War and the FAL during the EM2 debates,see Dugelby, Modem
Military Rifles: the EM2 Concept Comes of Aig p. 46.
,
5" Weapon handling and shooting were particular bugbears for Commanding Officers in Northern
Ireland, see 'Survey of military opinion on current internal security doctrine and methods based on
experience in Northern Ireland', Jan-Dec 1972, p. 9, DEFE 48/256, NA.

-225-

sophisticated marksmanship.

By contrast, in a low-intensity,

predominantly civilian

environment skill at arms was essential if unnecessary casualties were to be avoided.
Unlike the poor worker who blames his tools for his mistakes, discriminate shooting
was not just about making sure that the man had the right level of skill to ensure he
was fit to fire his weapon. On the contrary, and as recognised in GSR 3518, the type
of equipment

he was issued with

played

a significant

part in shaping his

60 A technical
proficiency.
solution was needed therefore that did not, '... demand
61
high
degree
too
a
of skill to ensure a successful engagement'.
That is not to say that training the soldier to be a more effective battle shot was taken
lightly.

On the contrary it is quite clear that the Army took marksmanship very

seriously as an examination of the British Army Review from the late 1960s and
early 1970s will

demonstrate. 62 That said, in 1975, both a new recruit and an

average soldier in Northern Ireland were still someway short of the envisaged level
6'
having
hours
their
ten
training
of skill even after
completed
allotted
with a rifle . A
crucial indication of an infantryman's skill at arms was related to his ability to
64
hits
firing
And in this
achieve a tight grouping of
on a target when
on the range.
respect, whereas GSR 3514 stipulated that troops, whilst prone, should achieve a
grouping of 4" at 100m, the reality was that they were only capable of producing a
10" group. 65

60SeeAnnex C 'Specific Shortcomings of Present Infantry Weapons, found in Equipment
Requirement for General Staff Requirement No. 3518 - Section Small Arms Post 1980, WO
188/2485, National Archive (NA).
61

Ibid.
62S. G. Styles,'Who is the bestshotT British AEM Review' Vol: 27, (1967),Weeks,'Keepit Small',
D. J. Scott,'In Defenceof the SLR', British Army Review,Vol: 29, (1968),A. C. Elcomb,'Training
the Battle Shot',British Army Review,Vol: 34, (1970),T. W. Whittaker,'The ServiceRifle of the
Future'.British Army Review,Vol: 42, (1972).J. C. G. MacKinlay, "'Shootto Kill" - An
Assessmenf,British Army Review,Vol: 48, (1974),T. W. Whittaker,'Moving TargetShooting',
British Army Review Vol: 47, (1974).
63Royal SmallArms Factory,Rifle DesignStudyDay, 200'January1975,pp. 31-37,121Designof
WeaponsBox 1, MOD PatternRoomArchive.
64Elcomb,'Trainingthe Battle Shot', p. 24.
65Ibid., p. 31. The shootingskill of the Army hadnot significantly improvedby the late 1970seither.
SeeA. E. Stockley,'RecruitShootingStandards',Vol: 62, (1979),pp. 70-71.

-226-

Of course there were a number of ways in which the problems of poor
marksmanship could be addressed. From a training perspective for example the
66

introduced
Kill'
'Shoot
to
troops to the idea of the 'Personal Weapon'
pamphlet
.

The cornerstoneof this concept was the policy to provide each soldier with a firearm
that they would then retain for as long as they remained with an infantry battalion.
Not only would they train with the same rifle throughout their time with their unit
but they would also take it on exercise and into battle.

Individuals were both

responsible and accountable for the weapon they were issued with and were
67

expected to achieve and maintain a high degree of proficiency in its handling .
Training was, however, only one aspect of proficiency. If a technical solution could
be produced that would contribute towards making it easier for the soldier to use his
rifle discriminately then the training dilemma might be alleviated.

In this respect a number of contrivances could be developed to aid the soldier in his
efforts to achieve a tight group of shots. In the first instance, the very length and
68

weight of the SLR made it difficult to bring the weapon up to the shoulder to aim.

The result was that it was easier to shoot when lying down rather than when in a
kneeling or standing position.

Needless to say, circumstances in Northern Ireland

did not always make this possible.

Fighting

in urban areas for example could

involve close quarter battle inside buildings where shorter, lighter firearms would
make it easier to move around rooms.

In this situation RSAF engineers opted to

build a bullpup rifle because in their view its advantages outweighed those of the
SLR. The loss of a butt kept the weight down and shortened the weapon's overall
length. On top of this, if the SLR's conventional iron sights were replaced with an
optical sight then the shooter might be in a stronger position to pick out their target.
Finally, it was well understood that the effects of excessive recoil energy left new
recruits unwilling

to embrace weapon handling. 69 A small calibre 4.85mm round

66J. C. G. MacKinlay, "'Shootto Kill" An Assessment',
Vol: 48, (1974),p. 45.
6'

Royal Small Arms Factory, Rifle Design Study Day, 20'h January 1975, pp. II- 12.
6' See 'Survey of military opinion on current internal security doctrine and methods basedon
experience in Northern Ireland', Jan-Dec 1972, p. 32, DEFE 48/256, NA.
69Royal Small Arms Factory, Rifle Design Study Day, 20'h January 1975, p. 13; Weeks, 'Keep it
Small', p. 14.
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less
it
recoil
produce
which
would
would
consequently make easier to train the
infantryman in the use of their rifle.

That is not to suggest that the bullpup design was not without its disadvantages. In
the first instance, for example, a lack of a butt meant that, like the EM2, troops had
to rely on either an optical or iron sight raised above the barrel of the rifle in order to
aim.

This forced a soldier to expose his head to additional incoming fire as he

70
his
direct
In the second, similar problems with over exposure
shooting.
sought to
to incoming

fire could be generated by the way in which cartridge cases were

bulipup
hot
from
be
Typically
the
ejection
of
a
cartridge
case
a
rifle
would
ejected.
to the left or right of the weapon's receiver. As the user would be burnt by the spent
ammunition

it was only possible for them to use their firearm from one shoulder.

Consequently, depending on whether cartridges were expelled from the left or the
fire
his
in
the
and
receiver,
a
soldier
could
remain
cover
rifle around one
right of
71
be
for
both
do
but
In 1975, as only 11% of the
the same
unable to
comer
would
.
British Army was left-handed, it was understandable why the Army decided to

72
for
hand
SA80
A kit had been created to enable the
right
use.
configure the
weapon to fire from the left shoulder but, according to a Parliamentary investigation,
had been abandoned for logistical, cost and safety reasons.73 Thus, depending on
how one prioritised battlefield dilemmas, this would place soldiers in unnecessary
danger and lead to a loss of tactical flexibility or alternatively provide them with a
less cumbersomefirearm.

Tactical drills and standard operating procedures could be developed to get around

in
by
bullpup
but
1974the prospectof a new
the
problems
a
produced
rifle
someof
Personal Weapon was not of and by itself stimulating new battlefield methods.

70Raw, The Last Enfield: SA80 The Reluctant Rifle. p. 198.
71H. P. M. Chambers, Captain, 'Bulipup
Vol: 61,
Army
Review.
Grass
Roots
British
Assessment',
-A
(1979), pp. 27-29, Raw, The Last Enfield: SA80 - The Reluctant Riflel p. 195.
72'The SA80 Rifle and Light Support Weapon, Report together with the Proceedingsof the
Committee relating to the Report, Minutes of Evidence and Memoranda', (London: HMSO, 1993),
3.
Ibid., p. 30.
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Rather, the need for force protection in the context of an effective Republican
74
British
fuelling
troops was
alternative combat techniques. For
campaign to shoot
infantry
in
Army
Northern
Ireland
the
the
arrived
used, as one
when
example,
75
described
it,
the'duck' approachto patrolling. This method involved
commentator
patrol members walking in a line, one man following another, whilst the leading and
ending soldiers provided security for the rest of their section. Reliant on the wits
and observation skills of just two men, gunmen could wait for the leading member
of the patrol to pass before firing on soldiers in the middle or rear of the line. Given
that the IRA preferred to engagetroops and then escapewithout being detected,this
for
did
force
troops.
protection
not
provide
sufficient
method of patrolling
With casualties mounting it was decided by the General Officer
establish a Northern

Ireland Training

Advisory

Commanding

to

Team charged with developing

76
from
in
IRA
After
training units.
the
tactics to overcome the threat
and to assist
observing the existing methods, the team evolved an approach to patrolling
provided

more force protection.

The result of these investigations

that

was the

development of a system based on splitting the eight man infantry section into two,
four man teams.
which

could

requirements.

These four man teams were known as 'bricks',

be combined

to form

a 'multiple'

any number of

to meet a range of tactical

Commanded by corporals or lance corporals, each member of the

team would observe and cover a quadrant down the patrol's line of advance thereby
providing 360 degree observation of the surroundings.
working inter-dependently

With several of these bricks

along similar axes and communicating

the approach provided the building

by tactical radio,

block for more secure and effective combat

77 In
particular by a process of rotating the 'multiples' like a satellite
patrolling .

across the route of the patrol the IRA could never be quite certain where the next

74Interview
75 Ibid.
76Ibid.

with Major-General

Colin Shortis, Topsham, 7h January 2008.

77Ibid.; A. Bain, 'The Infantry Section: Lifting its Capability', RUSI Defence Systems Vol: 10, No: 1
(2007), p. 87.
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soldier might appear from. This in turn made them less inclined to take a passing
"
shot.

But whilst it might be a step too far to suggest that these innovations had a direct
bearing on the small arms decisions being made in the early 1970s, it is fair to argue
that the four man brick lent itself to a complete change in the equipment mix of the
79

infantry section
Indeed, conceptually speaking, the developments were not
.
dissimilar to the thinking advocated by Major-General Wilson and the Battle School
movement during the Second World War. The brick could be applied to the difficult
problems faced by troops engaged in Northern Ireland or scaled up for use in
conventional operations where principles associatedwith fire and movement might
be more appropriate. When fighting a high-intensity engagement, for example, a
fire
team, suppressingan enemy position with small arms fire
a
could
act
as
multiple
whilst allowing its counterpart to advance to close quarters. Alternatively, one team
could shoot at the enemy allowing the other to leapfrog to another position from
where they themselves could open fire thereby making it possible for the infantry
section to advance under cover of small arms. That said, where there was a
difference in attitudes between the 1970sand the early 1940swas in relation towards
selective fire weapons. GSR3514 now accepted that a rifle with continuous fire
capability needed to be issued to every infantryman.

Consequently, each brick

would be capable of generating the same quantities of fire and could more easily
provide mutual support to each other. The tactical flexibility envisaged by the EM2
advocatescould become a reality.

Wherethe decisionto adoptan infantry organisationstructurebasedon the brick did
have ramificationswas in respectof the decisionto adopt the LSW in 1986. The
LSW was intendedto replacethe Bren LMG and the light role GPMG. Sincethe
SecondWorld War, the infantry section had been armed with only one of these
weapons. With the evolutionof the brick structure,however,it becameclearthat it
78Interviewwith Major-GeneralColin Shortis,Topsham,7thJanuary2008.
79Bain, 'The Infantry Section:Lifting its Capability',p. 87.
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might be tactically more appropriate to have two support weapons per section. With
both fire teams possessing a LSW the quantity of fire available would be balanced
between each fire team.

As a result the leapfrogging advance would be easier to

orchestrate, especially whilst under fire.

Moreover, because the LSW utilised the

same ammunition and magazine as the SA80 but remained lighter than both the Bren
and the GPMG, it was viewed as ideal for operations outside NATO where weight
of fire was an important element in small unit tactics but mobility

and logistical

factor 80 By implication then, if only one of the two
.
bricks had an LSW then the ability of the section to fire and move forwards by
constraints were a limiting

mutual support, one fire team at a time, would be restricted.

The Director

of

Infantry was consequently of the opinion that both fire elements in the section had to
81
have

a support weapon.

Where the Director of Infantry's plans came unstuck was in relation to the poor
82
designed
LSW
by
RSAF.
Unfortunately for the DInf the
the
reliability of the
amount of time, effort and organisational capital invested in developing the LSW
83
in
favour
it
hard
to
the
abandon
weapon
of something else. If
made exceptionally
84

the LSW had been sufficiently reliable this would not have been a problem.

However, with the LSW's reliability in some doubt, the Dlnf had to decide whether
81

he would buy a commercial off-the-shelf weapon or accept the RSAF's assurances.

If the DInf opted for the former then he could only afford one support weapon per
'0 Other NATO powers like West Germany preferred to use a heavier. belt fed machine
gun like the
MG42 re-chambered to fire NATO 7.62mm ammunition. Suitable for troops who could rely on
motorised transport, this weapon (eventually renamed the MG3) was appropriate for troops that did
not need to fight out of theatre. See J. Weller, 'The West German MG42-59 and its Influence on
Tactics'. British Army Review Vol: 27, (1967), pp. 18-19.
81Interview with Major-General Colin Shortis, Topsham, 7thJanuary 2008; Interview with
Lieutenant-Colonel Tony Briard, Warminster, 24thMay 2007.
82Interview with Major-General Colin Shortis, Topsham, 71hJanuary 2008.
83Interview with Major-General Colin Shortis, Topsham, 7t" January 2008.
'4 Ibid.; Raw, The Last Enfield: SA80 The Reluctant Riflel pp. 91-95.
85The next most attractive LMG was the 5.56 FN Minimi. Continuing problems with the LSW
eventually resulted in it being used in a different role. The equipment make up of the brick is now: 2
SA80s one equipped with an under-slung grenade launcher, an LSW for long range suppressive fire
and a folding stock FN Minimi, used in the LMG role and known in the British Army as the LII OAI
Para, see
http://www. army. mod.uk/infant! a/current equipment/the infania small arms in the section.htm
(website visited on the 21" February 2008).
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86
however,
be
he
If,
for
LSW
the
the
opted
could
section.
and
reliability problems
resolved then the infantry would have the balanced fire-teams the Dinf believed it
needed. In the end the DInf opted to accept the guaranteesprovided by the Enfield
87
decided
buy
LS
W.
to
the
engineersand

West Germany
If Northern Ireland represented a demand from some quarters for a more
discriminate, surgical firearm and Borneo demonstrated the importance of lighter
firearms with continuous fire capability then West Germany was about highintensity manoeuvre warfare. Typically this type of high-intensity fighting involved
the use of tracked armoured vehicles necessary for protecting and transporting
infantry around the battlefield. The socio-technical considerations associated with
this approachto engagementscreated their own tactical and technical problems. But
what complicated design considerations in this scenario more than others was not so
much the battlefield dilemmas faced by troops in the field but political
considerationsassociatedwith working as part of an alliance structure. In particular,
the problems associated with

standardising equipment could be especially

troublesome for engineers and users alike. Indeed, 4.85mm SAA might have been
appropriate in Northern Ireland but if the wider priorities of NATO were to be
accommodatedwithin a new class of ammunition then RSAF engineers would have
to consider questions beyond the interests of the British Army.

In this respect,

Britain's strategic commitment to NATO defined the context within which small
arms design choices were being taken.

With the conclusionof the SecondWorld War, Britain left two divisions in Western
Germany as an occupation force. By 1954, amendments to the Brussels Treaty
committed Britain to leave 55,000 men in Germany until 1994.88This force, known

as the British Army on the Rhine (BAOR) was comprisedof the I British Corps
(I(BR) Corps) which, alongside German, Dutch and Belgian Corps, constituted
86Interviewwith Major-GeneralColin Shortis,Topsham,7thJanuary2008.
87Interviewwith Major-GeneralColin Shortis,Topsham,70,January2008.
88McInnes,Hot War Cold War The British Army's Way in Warfare.1945-1995,p. 53.
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NATO's

Northern Army Group.

89

Initially,

deploy the BAOR was conditioned

the General Staff s thinking on how to

by financial stringency and the availability

of

90 In this
forces.
context it was readily accepted by the Staff that NATO's
nuclear
armies mainly acted as a tripwire for the early use of atomic weapons. This in turn
created little incentive for the British government to go to the trouble of creating
91
formations.
As a result the British Army placed
proficient and well-armed military
a greater emphasis on the tactical use of firepower over manoeuvre; were unwilling
to produce formal operational doctrine; relied on highly competent troops to make
lack
integrate
for
little
to
a
of
equipment;
with the military
and
made
effort
up
92
NATO

practices of other

allies.

had relied on early use of nuclear forces to deter Soviet

Prior to 1967, NATO

With the adoption of a strategy of flexible

aggression in Europe.

response the

massive use of nuclear weapons was not envisaged as the first retort to an invasion
of West Germany.
credibility

Consequently,

of NATO's

this placed a considerable

conventional

armies:

they

had to

premium

on the

seem capable

of

withstanding an assault by the Warsaw Pact. By the early 1970s the British Army's
response to this new strategic posture involved the use of a mobile linear defence.
Under this plan I(BR)

Corps would be arranged in two echelons.

The forward

group of two divisions deployed on the inner German border would hold defensive
positions until forced to withdraw through the second line whereupon they would
regroup ready for further action. At the tactical level armoured vehicles such as the
AFV 432 could transport an infantry section to the area that needed to be held at
93
fight
from
dismount
and
prepared positions. In addition
which point troops would

there was a demand for increasingly effective anti-tank weapons so that the infantry
94

in
initial
Soviet
a
parrying
arnioured thrusts.
play
role
could

This would allow

89Ibid., p. 54. The Central Army Group was responsible for the defence of southern Germany and
comprised two West German and American Corps backed by a French Corps which stood out of
NATO's unified military command structure.
9' Ibid., p. 55.
9' J. Strachey, On the Prevention of War, (London: Macmillan & Company, 1962), pp. 106-107.
92McInnes, Hot War Cold War The British Army's Wgy in Warfare. 1945-1995, p. 56.
93Role of infantry in the I (BR) Corps battle 1970-1975,p. 5. DEFE 48/217, NA.
94Ibid., pp. 131-134.
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British tanks to be concentrated and made ready for battle group-sized counter
9'
attacks.

Throughout the 1970s the General Staff continued to adapt these plans to take into
account increasing Soviet conventional
military

strength and a relative decline in British

96
level
By the close of the decade, however, it appeared
equipment
S.

increasingly likely that Soviet armed forces might be in a position to overwhelm
NATO with a conventional surprise attack. 97 If this was the case then, to appear
credible, NATO's

armies would have to re-evaiuate their approach to defending

98
West Germany.

Whilst there were a number of ways in which the military credibility of NATO
might be sustained and a Soviet invasion dissuaded, two ideas in particular had
implications for small arms design. The first involved trying to stave off the total
decline of conventional armed forces by reinvigorating a strategy that had originally
been adopted by the emerging NATO powers during the early 1950s. The central
plank of this method was to try and stretch the limited defence budgets of the
various member statesas far as possible by standardising equipment. Traditionally,
armies had procured whatever systems they needed based on criteria that some
99
have
interest.
With the creation
commentators
suggestedwere related to national
of NATO the hope was that through a degree of central planning, members would
cooperate in such a way as to ensure that there was no duplication either in research
or manufacturing effort. This would ensure that the maximum military potential
100
be
from
The previous EM2
those resourcesthat were available.
generated
could
case study has shown how fraught that process could be and it could come as no
95McInnes, Hot War Cold War The British Army's Way in Warfare, 1945-1995 pp. 56-57; see also
'Summary of I (BR) Corps Concept of Operations - The Role of Mechanised Infantry (Summary of
ECAB/P(74)/4 of April 1974)', WO 194/1332, NA.
9" Ibid., pp. 58-59.
97Ibid., p. 60.
98General E. Bramall, 'British Land Forces: The Future', RUSE Royal United Services Institute
Defence Studies. Journal Vol: 127, No: 2 (1982), p. 17.
99K. Hartley, 'NATO, Standardisation and Nationalism: An Economist's View', Vol: 123, No: 3
(1978), p. 57.
'00General E. Bramall, 'British Land Forces: The Future', Vol: 127, No: 2 (1982). p. 22

-234-

failed
had
by
I
970s
the
the
that
midagreements
majority of standardisation
surprise
to pay any significant dividend to those who were most passionately promoting
101
them.

However, the re-emerging Soviet threat in the 1970s drove home the point to many
planners that more effort was required on the standardisation front. One area that
hard
be
believed
be
but
had
had
initially
to
to
to
that
proved
extremely
simple
many
resolve was related to ammunition standardisation. By 1967, the Americans had
decided to adopt 5.56mm ammunition even though the rest of NATO was still using
7.62mm102 By the early 1970s it was well understood in British military circles that
.
this incongruous situation would be resolved in a new round of NATO
standardisationagreements(STANAG) to be held in 1978 and 1979.10'

The significance of this for those groups committed to the development of 4.85mm
ammunition was that these trials could force the British Army to accept a round
Chief
General
Staff
in
The
Vice
for
Northern
Ireland.
the
of
operations
unsuitable
(VCGS), for example, had indicated that he would prefer to make the decision on
but
by
based
internal
this
option
constrained
on
an
scenario
was
security
ammunition
104
Given the strategic commitments of the British
STANAG
trials.
the next round of
have
STANAG
NATO,
trials
therefore,
the
the
to
would,
a
of
outcome
government
direct bearing on the calibre of the weapon replacing the SLR. Accordingly, when
in 1979, the trials resulted in agreementto adopt 5.56mm ammunition, the Army and
the RSAF had to accept that, despite the qualities of the 4.85mm ammunition, nontechnical factors had shaped the debate so as to prevent the selection of a round
105
for
The Section Small Arms Post 1980 would
British
circumstances.
optimised

101K. Hartley, 'NATO, Standardisation and Nationalism: An Economist's View', Vol: 123, No: 3
(1978), p. 57.
102McNaugher, The M-16 Controversies MilitajX Organisations and WeapQnsAcguisition. pp. 127128.
103See, Operational Requirements Committee Section Small Arms Post 1980 (GSR 3518) (Paper
by the Army Department), 14'hAugust 1974.
104Letter from AD/M to unknown, entitled: 'Small Arms for the '80s', 16ýhjUly 1974, WO 188-2485,
NA.
105Raw, The Last Enfield: SA80 The Reluctant Rifle p. 229.
-
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have to fire 5.56mm SAA if NATO standardisation agreements were to be

maintained.
This debate on standardisation was not, however, the only factor that affected
thinking on the replacement for the SLR.

A renewed emphasis on operational

doctrine also played its part in shaping the way in which small arms were being
increasingly
by
British
Army.
If,
becoming
the
as
clear, the Army
was
considered
had insufficient resourcesto hold West German territory in either depth or strength
then overwhelming Soviet conventional forces might brush aside a relatively static
defence built around the tactical use of firepower and attrition. 106 In this situation
greater mobility would allow NATO forces to confront and defeat enemy thrusts in
detail one (or more) at a time so long as sufficient strength could be amassedat the
right place and time.

This could only be achieved, however, if the Alliance

command structure could act and react more quickly than the enemy.

By

highlighting manoeuvre and initiative the ambition was to get inside the enemy's
decision-making cycle by operating at a higher tempo.107 By elevating manoeuvre
warfare to the operational level, a greater emphasis was placed on the need for a
coherent plan of operations at Corps and Army commands, the ambition of which
forces
deliver
NATO
to
to
a counter strike and regain
sufficient
provide
with
was
lost territory. 108

From an equipment point of view, these ideas shaped the thinking of various
different
identify
Staff,
General
them
to
the
enabling
ways of seeing the
members of
battlefield and helping them to define appropriate technical solutions. Consequently,
it had been decided to replace the AFV 432 with a new fighting vehicle. This
Mechanised Infantry Combat Vehicle (MICV) not only provided a safer means of
transport but was also intended to engage with the enemy whilst taking the infantry

106McInnes, Hot War Cold War The British Army's Way in Warfare. 1945-1995 p. 6 1.
107Ibid., pp. 60-64.
'0' Ibid., pp. 64-68.
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109
The MICV was armed with a 30mm Rarden cannon
right onto their objective.
which had been designed to engage armoured fighting vehicles (AFV) that carried
infantry. This made it possible for the MICV to fight its way on to the objective at
high speedsbefore debussing troops into close quarter battle.' 10 Furthermore, as the
MICV was equipped with a 7.62mm Hughes Chain Gun it could provide covering
fire for infantrymen as they left their vehicle. "' In these circumstances the ability of
the infantry to get out of the MICV quickly and with their Personal Weapon already
up to their shoulder might prove essential if they were to survive the initial contact
with the enemy. At the same time, small arms with long range capability would
prove unnecessary. These considerations clearly had implications for RSAF
engineersand MICV designersalike.

For the AFV designer, the demand for operational tempo meant that mechanised
infantry had to carry all their equipment with them putting a premium on stowage
1
12
space. At the same time, if speedwas essential then it was important that troops
could leave their vehicle unimpeded. This meant that the debussing hatch had to be
sufficiently large to allow a man, his combat kit and rifle out through the door with
'
13
For the small arms engineer the successor to the SLR had to be
relative ease.
short, handy and easily stowed whilst enabling the infantryman, once out of his
vehicle, to provide suppressing fire quickly so that his colleagues in the section
could disembark relatively safely. None of these requirements necessarily conflicted
with the demands of fighting in Northern Ireland. On the contrary, the EM2 had
shown that a rifle that allowed soldiers to move freely within confined spaces
combined with the ability to generate aimed fire at fleeting targets was not

'('9Bramall, 'British Land Forces: The Future', pp. 21-22. The MICV was eventually known as the
MCV80. See also 'General Staff Requirement No. 3533 (revised August 1976)'. WO 188/2176, NA.
110Interview with Major-General Colin Shortis, 7h January 2008. The role of mobility is discussed in
K. S. Brower, 'Armoured Fighting Vehicles and Units for the Future', JRUSI, Vol: 126, No: 3 (198 1),
66.
J. P. Riley. 'MCV-80 and Beyond - Implications for the Infantry', Vol: 131, (1986), p. 24.
112See also 'General Staff Requirement No. 3533 (revised August 1976)'.
113The size of the rear exit hatch on the FV432 is 0.9m wide by 1.13m high. By contrast the Warrior
MICV has a hatch Im wide by 1.2m high. Many thanks to Richard Strickland for providing these
figures. GSR 3533 stated that the MICV hatch was to be no smaller than that found on the FV432.
See, 'General Staff Requirement No. 3533 (revised August 1976)'.
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technically incompatible with a weapon designed to produce larger volumes of fire
'
14
for
battle.
A bulipup design replacement for the SLR
close quarter
appropriate

could thereforesatisfy the demandsof a numberof different interestgroupswithin
the Army.

Conclusion
In the first instance this case study demonstratesthat there was nothing inevitable
about the form and selection of the SA80. Several non-tcchnical factors shapedthe
decision to choose both the 5.56mm ammunition and the SA80 and LSW. This was
indicative of a number of different social groups with differing perspectives on the
battlefield

problem defining

their

preferred solution

differently.

Borneo

demonstrated the importance of lighter firearms with a continuous fire capability.
Northern Ireland showed that troops capable of aimed, discriminate fire were
necessary. West German requirements were for weapons that were easily stowed
within a vehicle and which would not hinder debussing. None of these scenarios
was necessarily incompatible with each other but all three environments inspired
different constituencies within the Army to develop particular views of the infantry
battle. As a result it was possible for them to conceive of a number of technical
responsesto each situation.

Where a common perspective did emerge, however, was in relation to the range at
which engagements would occur.

Second World War evidence that most infantry

combat took place at ranges below 300 yards could still be disputed by some but in
the battlefield interpretations described here this did not dominate the development
agenda.

The reason for this was that small arms were important only in certain

circumstances.

In mechanised warfare, for example, the MICV could fight its way

onto the objective

and debus infantrymen

into close quarter battle.

Anti-tank

weapons and sustained fire GPMGs could be relied on during missions to hold
ground. With regards to urban warfare, the range at which troops needed to engage
114
Infantrymenarenow trainedto switchtheir PersonalWeaponfrom singleshotto continuousfire
whenthey are in the final throesof the assault.Interviewwith Lieutenant-ColonelRichardJones,
Leeds,18'hJanuary2007.
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terrorists or insurgents was limited by buildings and other sight-impeding objects.
In the jungles, range was necessarily circumscribed by the foliage.

Whereas in

previous case studies, engagement range had been an important consideration for a
number of relevant social groups, by the time a replacement for the SLR was being
considered the issue was no longer the defining concern because tactical
considerationsmade it less important.

Instead, the features of the SA80 and LSW gave each of the various interested
parties something they believed they needed. A bulipup design meant a lighter and
handier weapon. Selective fire capability using a smaller calibre round ensured that
troops could adopt fire and movement tactics without compromising existing
logistical arrangements. An optical sight provided a solution to the need for a
discriminate weapon capable of clinically engaging insurgents. And underpinning
all of this the adoption of 5.56mm ammunition ensured that NATO STANAG
agreements were maintained without compromising on either wound ballistics or
range requirements.

The success of the Section Small Arms Post 1980 can,

therefore, be put down to the way in which it addressedthe concerns of various
relevant groups by allowing them to prioritise their battlefield problems in a manner
that suited them. And it is this interpretive flexibility, irrespective of the production
problems subsequentlyexperienced,that is indicative of the weapon's success.
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Chapter Eight - Conclusion
Technological determinism and the Social Construction of Technology
This thesis examines why British infantry rifles have taken the form that they have.
This is achieved by applying a method derived from the Social Construction of
Technology (SCOT) identifying not only the key actors and relevant social groups
who have an interest in these weapons but also exposing their views on battle. What
has emerged is how different parties interpret combat problems differently.

This

shows that the expectations made of infantrymen were not identical across any of the
four case studies and that any socio-technical responsesdeveloped had to adapt to
the particular situations that were being faced. Consequently the way that the British
Army has sought to solve its battlefield dilemmas has been neither inevitable nor
predictable but rather dependent on the specific social choices and contextual
circumstancesthe various interest groups have found themselves in at any one time.

This contrasts neatly with more conventional approaches to military technology
associated with the field of study known as the Revolution in Military Affairs
(RMA). ' Broadly speaking, according to this line of reasoning, the relationship
between the offence and defence in battle stimulates new kinds of weaponry. If one
adversary has a certain type of war-winning equipment then the other side has to
develop a technical responsethat will negate its effects. Armed forces have to adapt
their tactics and modify their organisational practices in order to maximise the

' An excellent introduction to the field of study associatedwith the RMA can be found in M. Knox
and W. Murray (eds.), The Dynamics of Militacy Revolution. 1300-2050, (Cambridge: Cambridge
University Press,200 1). Examples of work undertaken by the main historians of the RMA include,
G. Parker, The Militga Revolution: Military Innovation and the Rise of the West, 1500-1800,
(Cambridge: Cambridge University Press, 1988); J. Black, A Militga Revolution? Military Chang
and EuroReanSociety. 1550-1800le (London: Macmillan, 1991); C. J. Rogers (eds). The MilijM
Military Transformation of Early Modem Europg. (Princeton.
Revolution Debate: Readines on
NJ: Princeton University Press, 1992). For an indication as to how the historical RMA literature can
be applied to contemporary socio-technical problems see, C. J. Rogers, "'Military Revolutions" and
"Revolutions in Military Affairs": A Historians Perspective', in Towards a Revolution in Military
Affairs? Defense and Security at the Dawn of the Twenty-First Century, T. Gongora and H. Riekhoff
(eds.), (London: Greenwood Press,2000).

-240-

2
from
they
this new armament. Those that fail to
might get
potential advantage
understand the full implications of this new technology face the risk of defeat in
battle. Underlying these claims is the technological determinist's view that weapons
follow a developmental trajectory along a fixed course towards ever more advanced
and advantageousconfigurations?

This thesis, however, has attempted to demonstratehow a military technical artefact,
like those civilian technologies examined in the literature on the Social Shaping of
Technology (SST), does not conform to these deterministic forms of analysis.
Indeed, with regardsto the four rifles described here, the suggestionthat their design
was purely concerned with smoothing out engineering problems in order to achieve
is
killing
machine
more
efficient
not borne out by the evidence. On the contrary,
a
there was no single defining characteristic that required some sort of improvement
towards an ideal form of weapon. Rather the successful rifle was the one that could
accommodatea number of differing interpretations within it.

At the same time, the proposition that military victory can be achieved by the Army
that understands how to best make use of the equipment it has and adapts itself
is
by
by
the
these case studies either.
not
supported
evidence
provided
accordingly,
On the contrary, the rifle that was successfully adopted invariably left the tactical
and organisational questions posed by its selection open for further debate. Indeed,
the one thing that these weapons did not do was compel any one group to accept the
techniquesof another.

2 For a review of the RMA debate in the 1990s see, C. S. Gray, Strategy for Chaos Revolutions in
Milita! j Affairs and The Evidence of History, (London: Frank Cass, 2002). pp. 1-20. The importance
of the RMA logic is demonstratedby the way in which it has shaped discussions in US military
circles. In this respect Andrew Krepinevich's article on the RMA is particularly important, especially
given his affiliations with the Pentagon's Office of Net Assessment. See A. Krepinev ich, 'Cavalry to
Computer: The Pattern of Military Revolutions', The National Interest, Vol: 37, (1994).
' For a critique of the RMA line of reasoning see J. Stone, 'Technology, Society, and the Infantry
Revolution of the Fourteenth Century', The Journal of Militga History, Vol: 68, No: 2 (2004); and J.
Stone, 'Technology and War: A Trinitarian Analysis', Defense and Security Analysis, Vol: 23, No: 1
(2007).
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The measureof a weapon's success,therefore, can be defined by the way in which
all the relevant social groups find what they want within it. For example, developing
did
firearm;
in
destructive
bolt
magazine
rifle
not
necessarily
a
more
action
result
a
this was contingent on the wound ballistics of the ammunition and the probability of
striking a victim.

What it did make possible was the potential to cause more

casualties more quickly.

Any increase in this respect, however, was entirely

dependenton whether the weapon was used in a particular way. With regards to the
Lee-Metford (LEME), the evidence indicates that the ambition to produce greater
four
it
had
fire
by
itself
driving
its
Instead
to
to
appeal
adoption.
was not
volumes of
battlefield.
distinct
The traditionalists wanted to
the
views
of
social groups with
continue to fire shots in volleys by rank. The Royal Navy were interested in a
boarders
Marines
their
to
that
and engage an enemy
repel
would
enable
weapon
located in the fighting tops of ships. The imperialists were wary of the logistical
implications that stemmed from a magazine rifle but recognised the need to adopt
skirmishing tactics. At the same time the light infantry wanted a rifle that would
infantry.
heavy
Underpinning each
fire
the
to
the
them
of
capabilities
match
allow
battle
that were not mutually
these
perspectives
on
were
preferences
of
incompatible. The successof the Lee-Metford could therefore be put down to the
way in which it allowed each party to do what it wanted with the weapon without
compelling any one group to adopt the techniques of the other. The LEME was not
selected because it smoothed out engineering problems associated with the
inefficiency of the Martini Henry but becauseit offered each of the actors a solution
to a problem they believed neededsolving.

Similarly, the ShortMagazineLee-Enfield(SMLE) was not simply aboutimproving
the initial designof the LEME. This is becausethe battlefield dilemmasthat the
SMLE was intendedto solvewere different from thoseof the LEME, reflectingthe
became
involved
in
Indians,
the
that
weaponselection.
of
actors,
a
new
group
point
This grouphadanotherperspectiveon battle,onewhich reflectedtheir experienceof
in
Frontier.
Consequently,
North
West
the
the
they
qualities
emphasised
warfareon
SMLE associatedwith weight, handinessandthe needto encouragethe infantryman
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to use his own initiative when firing his weapon. Technical contrivances that
hindered the soldier in the independent selection of his own target were removed. It
was recognised that encouraging the man to shoot was more important than
ammunition conservation.

Moreover,that the SMLE could also get selected,despitethe hostility betweenthe
cavalry and the Indians, only servesto highlight the contingent nature of rifle
development. After all, there was every possibility that the distrust betweenthese
two factionscould spill over into the designparametersof the SMLE which in turn
decision
it.
is
feed
into
it
did
That
to
the
adopt
not
a sign that the two sides
would
could find technicalsolutionsto their particularproblemswithout having to accept
the battlefieldtacticsof onegroupover thoseof the other.
Finally, that the SMLE sceptics could do little to upset the Indians and the cavalry in
their ambition to select a new rifle says much about the way in which a reliance on
certain sources of information hindered their ability to put together an alternative
In
SMLE,
the
technical
the
the
the terms of the
case
of
on
problem.
perspective
debate had already been shaped by members of the Army.

Dependent on officers

who believed that the SMLE representedthe most appropriate rifle to replace the
LEME, sceptical politicians and members of the NRA found it difficult to redefine
the problem using different language. As a result they were ultimately locked into a
discourse that led them to the sorts of conclusions deemedappropriate by the Indians
and the cavalry school. Design stabilisation occurred through a processof rhetorical
closure.

Comparable remarks can be made in relation to the Section Small Arms Post 1980
(SA80). In the run-up to the selection of the weapon there were three potential
design solutions, each reflecting a different interpretation of the battlefield. Borneo
demonstrated the importance of lighter firearms with a continuous fire capability.
Northern Ireland showed that aimed precision fire was necessary. West German
for
were
weapons that were easily stowed within a vehicle and which
requirements
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hinder
debussing.
None of these scenarios was necessarily incompatible
not
would
with each other but all three environments inspired different constituencies within
the Army to develop particular views of the infantry battle. At the same time the
technical solution arrived at served to accommodate all three forms of warfare
without restricting the various tactical responsesdeemed necessary by the various
actors involved.

In this respect the SA80 did not force the Army to adapt its

kept
in
but
instead
structure
any
one
way
open a variety of solutions to
organisation
the relevant social groups involved.

Of the four case studies, however, it is the EM2 story that fundamentally
demonstratesthe flaws in the technological determinist position. If rifles evolved
towards more destructive forms on the basis of their own inherent logic then the
EM2 should have been accepted into service without any argument. That it did not
get selected does therefore throw considerable doubt on the notion that weapons
have a fixed trajectory towards ever more advancedconfigurations. At a theoretical
level, if the creation of one system does not lead inexorably to the introduction of the
next then the determinist argument has to allow that other factors influence
equipment selection. At the empirical level, the evidence shows that the Army
fully
fire
before
thirty-five
adopting
a
selective
weapon which,
years
waited another
in turn, underlines the point that technical innovation is socially contingent.

In establishingthis point the SCOT methodologyunderpinningthis thesis has,just
as was intended,demonstratedconsiderablemerit. Not only has it helpedto avoid
technologicaldeterminismbut it has also openedup new ways of looking at the
equipment selection process. In this respect SCOT has been a useful way of
breakinginto the plethoraof issuesinvolved in explainingwhy the British Army's
have.
design
form
Whereas
have
taken
the
that
they
stabilisationin the other
rifles
casestudiesoccurredas a result of rhetoricalclosure,the EM2 exampleshowshow
different interpretationsof the battlefield problem had to compete with the
organisationalpriorities of other relevant groups. As the EM2 advocatescame
togetherto argue for a weapon to replacethe SMLE, another wider network of
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interest formed, reinterpreted the problem and sought alternative technical solutions
basedon a different frame of reference.
As far as the EM2 advocates were concerned a future rifle had to provide
infantrymen with the kinds of tactical flexibility that they had not previously
British
Underpinning
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faster
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that
and
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standardisation
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being proposed by the EM2 advocates had to be capable of bridging both of these
brief.
just
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That
the
challenging
a
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not
result
not
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positions.
The source of the problem lay with the fact that the Americans and British had views
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that
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resolved
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This becomes apparent when examining how powerful actors shaped the terms of
the discussion in such a way as to skew the argument to favour their particular
data,
information
With
to
their
and
experimental
sources
of
own
access
perspective.
the Americans, for example, could produce points of view that contradicted the EM2
advocates. This could then be used to sway sceptical actors who were uncertain
battlefield
In
British
this
their
the
problems.
specific
solution
solved
about whether
literally
being
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'facts'
the
to
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Selection was not simply a case of
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well
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a
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depending on the actors' frame of reference. In this respect, the effectiveness of the
American argument can best be demonstrated by the way in which they convinced
wavering actors to accept the use of selection criteria that favoured their own
solutions. That the EM2 advocates ultimately failed in their endeavour might,
therefore, more reasonably be explained by their lack of powerful allies than with
the soundnessof their reasoning.

What SCOT successfully does, therefore, is to show how the various actors weight
their technical priorities in relation to each other. This in turn helps the researcherto
unpick why some decisions are reached in the way that they are. In this way,
matters associatedwith the battlefield can be related to organisational concerns and
alliance politics. In terms of British rifle design what this shows is that the locus of
technical innovation is not fixed at either the top or the bottom of the organisation
but can range from the general all the way down to the individual soldier, taking into
intermediary
drives
What
however,
these
managers.
changes,
and
scientists
account
is not some autonomous machine but the concerns of human beings.

SCOT

recognisesthis and provides the tools to help explain why technologies take the form
that they do.

Implications and future research directions
The central ambition of this thesis has been to show why the British Army's rifles
have taken the form that they have whilst showing that technological determinism
does not explain technical choices. By applying SCOT to the development of
has
been
conceptual
ground
exercise
equipment
a
clearing
achieved. This
military
has challenged the received view that technology conforms to its own logic. Instead
SCOT shows that weapon systems reflect the way different actors within the armed
forces choose to fight.

In this respect technical choices not only mirror how the

battlefield is understood by groups within a military organisation. They are also
statementsabout the way in which they want the battlefield to be. This has profound
for
for
involved
innovation
but
in
those
those
technology
only
also
not
ramifications
involved in thinking about strategy.
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In many ways the study of strategy and technology appearsto lead in two opposite
directions. The Social Shaping of Technology (SST) literature shows how technical
artefacts do not follow fixed developmental trajectories and do not have predetermined effects. In contrast, strategists are seeking to produce specific outcomes
whilst limiting uncertainty. They do this becausethey want to know that when they
recommend an activity certain results will follow.

Any approach to the study of

technology that undermines this goal does not help limit ambiguity. Accordingly
strategiststend to reify weaponry, to define what it can and cannot do, so that they
4
find
ways of achieving particular military objectives.
can
By way of contrast, SST serves to remind the strategist that the way the world looks
does not necessarily mean that it is that way.
differently

is clearly illustrated by military

That the world might be viewed

historians and psychologists who have

observed that the closer one steps to the battlefield the harder it becomes to
5
happens
This is not just a result of competing
there.
objectively establish what
historical interpretations about the nature of 'real war' but also a matter of human
psychology.

Indeed, the very language used to describe both combat and the enemy

is replete with terms that demonstrate both the raw emotional and psychological
trauma that result from fighting

as well as the prejudice and denial necessary to
6 The
interpretations
to

make such acts even conceivable.

ability

construct

of the

battlefield does, therefore, very much depend on who has come away from it alive
and the extent to which they are willing to socialise their experiences of war with
others.

4 j. Stone, 'Technology and War: A Trinitarian Analysis'. Defense and Security Analysis, Vol: 23,
No: 1 (2007), p. 28.
' R. Holmes, Acts of War: the Behaviour of Men in Battle, (London: Weidenfeld & Nicolson, 2003),
p. 152; Griffith, Forward Into Battle: Fighting Tactics from Waterloo to the Near Future, p. 5; J.
Keegan, The Face of Battle (London: Pimlico, 1995), pp. 15-78; Grossman, On Killing: the
ýin&
to Kill in War and SociM.
Psychological Cost of Le;
' Grossman, On Killing: the Psychological Cost of Learning to Kill in War and Sociely, pp. 91-93.
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By examining the way that these experiences gain meaning within a community,
how
show
some interpretations of battle become more persuasive
can
constructivism
than others. In this respect,the SST agendanot only underlines the central argument
7
later
by
Wittgenstein
is
'meaning
the
that
use but also, in its exploration
advanced
of the sociology of knowledge demonstrates the validity of Foucault's contention
that truth and power are intimately intertwined!

When trying to determine how

technology is understood, therefore, it is important to be aware of the process by
which one narrative becomes more acceptable over another. Such clarity helps to
disentanglethe various views of the battlefield that are projected onto weaponry and
develop a deeper understanding as to the structures of power within a military
9
organisation.

Exploring the way in which representations of the battlefield are constructed does
therefore have implications for the technologist and strategist alike.

Different

approachesto both weaponry and strategy are possible because warfare could be
described in different terms. At the level of weapon design, this issue is important
becausethe way soldiers think about and portray their experiencesof war shapesthe
technical responsesdeveloped to overcome battlefield problems. For the researcher
trying to understand why military equipment takes the form that it does, this
complication ought to remind them to take particular care when quoting technical
data. At the level of strategy formulation, if the world can be understood differently
then there is no reason to assume that one Army sees things in the same way as
another. Interpreting the actions of an adversary does therefore involve trying to get
beyond one's own situated point of view by attempting to appreciate phenomena
from their perspective.

For the strategist the conclusions that might be drawn from this are twofold. Firstly,

when thinking aboutthe way in which armiesfight it is importantto keep in mind
7 L. Wittgenstein, Philosophical Investigations 3rd, (Oxford: Blackwell, 1992), p. 20, remark 43.
8 M. Foucault, Power/Knowledge: Selected Interviews and Other Writin2s. 1972-1977,1 st American,
(New York: Pantheon Books, 1980), p. 133.
9 Grint and Woolgar, The Machine at Work: Technology. Work. and Organization, pp. 32-33.
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that there may well be a number of competing views of combat within the military
institution itself. This in turn conditions the language that is used to describe the
battlefield. Secondly, applying constructivist approachesto the way in which armies
think about warfare complicates the work of those strategists who are trying to limit
is
because
is
This
effort
required to
more
uncertainty and predict military outcomes.
beliefs
time
the
the
same
the
actors
and
at
of
various
relevant
and
values
expose
establish how these various views of war gain meaning within a military community.
The benefits that might accrue from taking such an approach do, however, outweigh
form
interpretations
traditionally
that
the
reified
the costs associatedwith unpacking
the mainstay of strategic analysis. After all, unless effort is put into defining what
its
is
it
how
it
describes
to
possible
understand
war-fighting,
an army means when
actions?
One area where this almost certainly has ramifications is in relation to the literature
10 Military effectiveness as a concept can be found in a
on military effectiveness.
"
it
As
fields
the
to
power.
a
of
military
result
nature
related establishing
variety of
is problematic to make broad, sweeping generalisationsabout what the term means.
That said, what typically brings the various perspectives together is the desire to
fits
in
idea
And
this
the
to
very
respect
political outcomes.
relate military capability
is
A
to
the
that
concern
strategist.
the
of
such
means/endsrelationship
neatly with
interpretation
of military
constructivist

effectiveness would, however, take a

it
In
the
particular,
would seek to pin
notion.
on
considerably more critical stance
down what military effectiveness meant for those actors involved in using the term.
This in turn would clarify their values and beliefs and provide the starting place for

identifying how the views of one group in the military structurebecamedominant.

'0 Thework by Millet andMurray on military effectivenessarethe most widely quotedauthoritieson
the subject,seefor exampleA. R. Millett, W. Murray and K. H. Watman,'The Effectivenessof
Military Organizations',InternationalSecurity,Vol: 11,No: 1 (1986)andA. R. Millett and W.
Murray (eds.), Military Effectiveness.Volume 1: The First World War, (Boston:Allen & Unwin.
1988).
" For a reviewof the literatureon military effectivenesssee,R. A. Brooks,Introduction:The Impact
in
Creating
Military
Effectiveness,
International
Forces
Institutions
Society,
Culture,
on
and
of
Military Power- the Sourcesof Military Effectiveness,R. A. BrooksandE. A. Stanley(eds.),
(Stanford,CA: StanfordUniversityPress,2007),pp. 4-9.
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In the processthe way in which actors sought to understandthe world would become
clear as would the importance they attached to certain factors over others. No doubt
this kind of analysis would undermine the realist account of state power and reveal
the socially contingent nature of strategy formulation.

Military effectiveness aside, these ideas have significance in other ways as well.
Not only do they open up a research agenda that relates to other types of military
hardware but they also unlock older forms of intellectual discourse to new types of
analysis. For example, the debate concerning the RMA has, since the end of the
Cold War, come to dominate the study of technology, especially in the United
States.12 Putting aside the technologically determinist overtones that such an
analysis tends to reproduce, the RMA theorists crucially leave out the beliefs and
values of those that are involved in the process of building and selecting equipment.
Instead technology is reffied in such a way as to encouragethe researcherto assume
that a technical artefact has certain essential meanings irrespective of its context.
Consequently, with the meaning of an artefact fixed the inherent danger in this way
lies
in
its
intrinsic
Whether
looking
technology
ethnocentrism.
at
an artefact in
of
one Army has the sameconnotations as a similar device in another is something that
simply cannot be determined by quantitatively examining the inventories of the
organisations involved.

It may well be appropriate, therefore, to re-examine the

for
technologies
a wide variety of military organisations in an
of
various
significance
effort to develop a deeper understanding of the socio-technical factors involved in
weapon selection.

In a similar vein it has been noted that military institutions are increasingly
'-standing,

standardized and technologically structured an-niesrequiring a capitalintensive form of militarization'. 13 Whilst this accurately portrays the trend in

do
how
observations
not
such
explain
armed forces see the
structure,
military
12C. S. Gray, Recognizing and Understanding RevolutionM Change in Warfare: The Sovereignty o
Context, (Carlisle, PA: Strategic Studies Institute, 2006), p. v.
" T. Farrell, 'World Culture and the Irish Army, 1922-1942', in The Sources of MilitM Chanize:
Culture, Politica TechnoulM, T. Farrell and T. Terriff (eds.), (London: Lynne Rienner Publishers,
2002), p. 69.
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battlefield.

This is an important distinction because, as several academics have

noted, despite broadly similar configurations, different armies fight in manifestly
different ways.' 4 To look at the form of a military structure without looking at the
leaves
it
the
of
world
sense
out crucial elements in the description of that
way makes
organisation. In particular, it ignores any analysis or exploration of how armed
forces think about themselves and what they believe will be required of them in
battle. In this respect, an SST type analysis of an Army's socio-technical systems
can help to uncover not just its values and beliefs but more specifically the way it
constructs representationsof the battlefield. This could give some insight into how
all the relevant actors within a military organisation not only understandwar but also
intend to go about fighting. This in turn ought to help expose the underlying debate
that cannot easily be seen within the doctrinal and training publications that armed
forces regularly produce.

Applying SCOT to the equipment and organisation of other armed forces could,
therefore, further substantiatethe extent to which this methodology is appropriate in
a military context. At the same time, a systematic analysis of the socio-technical
arrangements that exist in the armed forces of a variety of countries might also
have
deeper
implications
for
that
the study of strategy.
results
unexpected
produce
If nothing else, however, SCOT can help prevent technological determinism from
creeping into accounts of technical change and at the same time, refocus attention on
the way socially contingent choices shapethe design, development, production and
procurement of weaponry.

14Seefor example,Samuels,Commandor Control?:Command.Training andTacticsin the British
andGermanArmies, 1888-1918,French,RaisingChurchill'sArmy: the British Anny andthe War
AgainstGermany.1919-1945.
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Appendix One - Rifle Photographs'
Weapons discussed in Chapters One and Two
Martini-Henry, Mk. l,. 450"

' All photographscourtesyof the Royal Annouries, Leeds.
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Enfield-Martini,.

402"

pow
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Owen Jones, .402"

Close up of the Owen Jonesbreechaction. The action is the sameas the MartiniHenry but has an added side magazine.
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Lee-Burton,

402"
.

Close up of Lee-Burton, utilising the Lee bolt-action and Burton sliding side
magazine.
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Lee-Metford,

Mk. l,. 303"

Close up of Lee-Metford breechaction. Notice the cut-off mounted in the receiver
immediately abovethe magazine.
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Short Magazine Lee-Enfield,

Mk. l (C),. 30311
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Weapons discussed in Chapters Four, Five and Six
Experimental

Model No. 2 or Rifle No. 9 Mk. l,. 28011

No.4 Rifle, Mk. 1 (L),. 303"
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Bren, Mk. 1 (L), (Light Machine Gun),. 303"

Sten Mk. 11,9mm

Vickers, MU (L), (Heavy Machine Gun),. 303"
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Fabrique Nationale dArmes de Guerre, Fusil A utomatique Ljger (this version

butt),
7.62mm
afolding
with

MI Garand,. 30'06

M14,7.62mm
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Weapons discussed in Chapter Seven
LMG, L7 AVA2 (General Purpose Machine Gun), 7.62mm

M16,5.56mm

Enfield Weapon System, 4.85mm (prototype weapon for firing 4.85mm
ammunition)

-261 -

SAM, Rifle L85 Al, 5.56mm

SA80, LMG L86 Al (Light Support Weapon), 5.56mm
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Appendix Three - Rifle Configurations: Conventional versus
Bullpup Designs
This diagram shows how a bulipup design of rifle differs from a conventionally
has
been
how
Notice
the
the
rifle
removed thereby
stock
of
weapon.
configured
forward
housing
it
the
trigger
to
mechanism
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move
necessary
making
link
is
linking
A
to
the trigger to the
then
required
system
complicated
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