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Abstract

James Sumner, The Metric Tun: standardisation, quantification and

industrialisation in the British brewing industry, 1760-1830. PhD, January 2004.

This thesis considers the British beer-brewing industry around 1800 as a case study
exploring current themes 1n the history of science and technology: the imposition of
reliable standards, the use of instruments and quantities, and the nature of industrial
growth. 1 begin by addressing Michael Combrune, author of the first thermometric
brewing account, showing the influence of Boerhaavian fermentation theory and the
eighteenth-century agenda for “commercial chemistry” on his work: Combrune’s
fellow brewers, however, did not generally rely on the chemical scheme of
management he had established, developing instead highly localised thermometric
operations which did not challenge established understandings. Next, | consider the
determination of beer strength, focusing here on the brewer John Richardson’s
innovation of the saccharometer, a gravimetric philosophical instrument. I show how
Richardson presented both the device and the quantity in which it was scaled, later
termed the ‘brewer’s pound,” as offering brewery-specific advantages, in order to
ensure its acceptance whilst at the same time denying 1ts roots in the disputatious field
of spirits hydrometry. ‘Richardson did not achieve his wider goal of monopolist control
over the device, but his project of saccharometric determination was widely taken up,
contributing to a significant change in the composition of beer, as brewers moved from
using traditional brown malts to the saccharometrically preterable pales. This
development is then reviewed 1 the context of an analysis of the i1dentity of London
porter, the staple brown beer of London: I investigate the relationship of porter’s
identity to the uniquely vast and industrialised plants which produced it. Finally, |
highlight the ambiguous nature ot appeals to ‘science’ or ‘chemistry’ before 1830 by
discussing the widespread contemporary panic over adulteration, popularly assumed to
be practised by those who associated with chemists and did not pursue a ‘traditional’
approach to brewing. This controversy was settled, I contend, only with the later
development of a common laboratory-analytical context between brewers, pharmacists

and public analysts who were able to redefine the concept of adulteration itself.
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[1]

Introduction

Outline and aims

This thesis considers the development of the British beer-brewing industry in the light
of current work in the history of science, technology, and their interactions. Coverage
focuses on a period, running from the mid-eighteenth to the early nineteenth century,
in which a variety of instruments, quantities, practices and theories originating In
natural philosophy were incorporated into brewery culture. Contemporaneously with
these developments, a specialist brewery literature began to emerge. Many of its
writers professed an ethos they described as ‘scientific,”’ promoting the application of
philosophical instruments such as the thermometer, the systematic recording ot
quantitative measurements, and the application ot chemical theory to account tor and
predict the results of brewery operations. These writers often contrasted their work
with a ‘traditional’ brewery culture, based on qualitative judgment and oral

communication, which they represented as both secretive and unreliable.

The brewing community of the period, prior to the development of canal and rail
transport networks, was characterised by a conspicuous divergence between provincial
breweries and the large-scale, ‘industrial’ brewing operations which had grown to take
advantage ot the markets presented by rising populations in the cities and, above all, in
London. A variety of practices and expectations had crystallised around the identity of
porter, the staple brown beer of the major London brewers; the course of the
eighteenth century saw a small number of LLondon porter breweries rise to become
colossal industrial concerns, with plant and output levels orders of magnitude greater
than that of the small-scale provincial brewing victuallers. Porter, much more than
traditional ale, was a ‘standard’ product, sold at a fixed price and associated with a

single characteristic taste; reliability was therefore of crucial importance.

The ‘scientific’ brewery writers presented their methods as a means of controlling the
production process, in order to ensure the reliability desired both by the large porter

brewers and by smaller producers who sought to emulate their success. In the event,

' For instance Hayman 1812: v. Richardson, who was possibly the first writer to
allude to a “science of brewing,” [Richardson 1788] is often characterised by later
writers as notably “scientific.” [Accum 1821: 70; Black 1835: 98] The precise
meanings attached to ‘science’ and ‘scientific’ here will be addressed at length in the

thesis conclusion.
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[ 2]

however, the results of their quantificatory endeavours encouraged the brewers to alter
the composition of their product, creating conflict with the expectations of drinkers: in
particular, a shift from brown to pale malts — defined by gravimetric methods to give
a better yield — robbed London porter of its characteristic colour and flavour,

necessitating a reliance on ‘artificial’ colouring techniques to supply the desired

protile.

This development coincided with, and probably contributed to, the widely-publicised
assertion that beer was no longer a ‘pure’ product, but was grossly adulterated with
additives of a useless and often toxic nature. In the early nineteenth century, theretore,
claims of ‘chemical’ or ‘scientific’ credentials could be a double-edged sword: as far
as many of the drinking public were concerned, they carried overtones of fraudulent
‘sophistication,’ reliance on the nostrums of itinerant druggists, and a disavowal of the
honest techniques of ‘traditional’ production. These claims were, for a while, quietly
encouraged by the largest brewers, who gained by presenting their smaller and more
poorly-capitalised rivals as economically dependent on fraud. Chemistry, and
analytical methods in general, only became firmly established as ‘respectable’ after
1830, owing chiefly to the propagation of laboratory methods in Burton-upon-Trent,
the foremost among the provincial pale ale-brewing centres which ultimately overcame

the dominance of London porter.

The aim of the thesis as a whole 1s, with reference to these various developments, to

provide answers to the following questions:

e What does 1t mean for a discipline to be made ‘scientific’? In the brewing case,
several important factors seem to be relevant: the standardisation of products; the
application of a quantitative approach; the importation of technologies (chiefly
instruments) from other disciplines; and the changing selt-image of brewers. What

importance did the brewers themselves attach to these factors, and how were they

interrelated?

e What was the nature of the ‘unscientific’ brewing tradition castigated by
reformers? What was lost in the transition to the new methods? Given that these
methods were often presented as allowing an established product to be produced

more reliably, how is it possible that such products were sometimes changed

fundamentally 1n the process?

e Who were the agents of quantification, standardising and the promotion of the

‘scientific’ context? Were these developments largely internal to the brewing
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community, or were they transferred into the brewery by outsiders with other

agendas?

e How does the conspicuous industrialisation of London’s porter breweries relate to
developments in the quantification and standardisation of products? Were
techniques based on ‘science’ prerequisite for the establishment of large-scale

production, or did industrialisation precede and promote the adoption of the new

methods?

o Was the shift to ‘scientific’ practice an inevitable, self-propelling mechanism once
initiated? Or was 1t rather contingent on certain conditions which happened to
persist 1n the period under review? If the latter position holds, can we hold any

particular external factors responsible?

Scope

The date range presented in my title, 1760-1830, serves to permit a narrative covering
the introduction and rise to generality of thermometric and saccharometric
measurement 1n commercial brewing, the emergence of a ‘scientific’ brewing identity,
and the establishment of the brewery manual as a textual genre. It also usefully marks
the thesis out as specitically relating to the heyday of metropolitan porter-brewing, as
opposed to the pale ale-brewing culture of those centres such as Burton which rose to
dominance in the Victorian period;> and excludes such later innovations as

microbiology and detailed sugar chemistry, which would have rendered the survey

unmanageably large.

The dates must be understood, however, purely as a loose guide indicating the focus of
my research, rather than as a prescriptive methodological determinant of coverage.
Since a key aim of my thesis is to deconstruct the received milestones and temporally-
pinpointed ‘inventions’ of the brewery, in line with a prevailing historiography of
science which rejects ‘crucial’ developments, this 1s probably inevitable: the
nomination of precise events or publications to serve as start or end points would
necessarily be somewhat arbitrary. This 1s particularly true of the chosen starting date:
my first significant focus, in fact, 1s on the thermometrist Michael Combrune (Chapter
2), whose first works appeared in 1758 and 1762; Combrune’s activities, however,

cannot be placed in context without significant reference to earlier developments, and

> See Section 1.1
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my survey draws on primary sources from the late seventeenth century onwards. The
year 1760, then, has no crucial significance: it is, however, the date at which of the
source which informed most accounts of the origin of London porter (Section 4.3.2)
was first published, and in that respect serves as a useful point from which to take

stock of the pre-established industry.

There is a more obvious rationale behind the choice of 1830 as a closing date. This
was the year of the “Act to permit the general Sale of Beer and Cyder by Retail 1n
England,” otherwise known as the ‘Duke of Wellington’s Beerhouse Act’ or simply
the ‘Beer Act,” a wide-ranging measure which reformed beer taxation and created a
new class of beer-selling establishment under greatly relaxed licensing laws: the Act,
or, at least, the contemporary middle-class perception of its eftects, 1s often treated as a
watershed in the history of drink in England.” Recent work, as I note in Section 5.5.1,
has cast doubt on the supposed discontinuity imposed by the Act; it served, however,
as a convenient endpoint marker for Peter Mathias’ seminal 1959 survey, and has since
served as an endpoint for one further volume and as a starting point for three more:* it
1s thus convenient to retain it. Where necessary, however, I have freely discussed later
events: this 1s particularly the case in my discussion of the controversy over brewery
adulteration (Chapter 5), which arose in the course of the changes described in the

period of my main focus, but which was not resolved until the later nineteenth century.

Geographically, the coverage 1s confined to the British Isles, and chiefly to London
and the common breweries of provincial England: this choice 1s dictated by the
practicalities of a three-year research project alone. The theories and practices of
continental Europe, and 1n particular the German states, Bohemia and Austria, have
much to offer on such matters as storage, heat management, and changes in colour
profile, as recent work by Mikula§ Teich has shown:’ the limitations of research time,
and the inevitable difficulties presented by the language barrier, convinced me that a
more thorough and cohesive survey of narrower geographical scope would be

preferable.

Finally, one significant constraint has been applied to my primary research into the

brewers’ perspective. 1 have focused almost exclusively on published brewery

> Mason 2001: 121
4 Clark 1983: Brown 1983; Gourvish and Wilson 1994; Clarke 1998

> Teich 2000
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manuals, rather than investigating the surviving rest-books, correspondence and other
manuscript materials from breweries in the eighteenth and early nineteenth centuries.’
This limitation, again, was applied in the interests of constructing a manageable thesis:
my specific concern with the techniques of persuasion employed by those brewers who
carried their ideas into print necessitated a fuller, more critical examination of the
published corpus of brewery manuals than has yet been attempted, and it seems
sensible to leave the parallel investigation of sources not intended for public
consumption to a future investigation. It is likely that many valuable 1nsights would
result from such a project, particularly since Peter Mathias, author of the standard
established secondary source, by his own admission based his conclusions on only a

fraction of the extant records.’

Arrangement of the thesis

My first chapter has the aims of a conventional literature review, outlining the state of
established literature on the brewery, and in related fields, in order to establish the
historiographic context ot the present thesis. In this chapter, however, I also treat in
overview a number of themes current in the history of science and technology, which
are of quite general relevance throughout the thesis, and which it 1s useful to

characterise before presenting the case studies which they inform.

The nature of the thesis project precludes any simple division by period or institution.
Instead, I adopt a broadly thematic chapter structure which is, at the same time, loosely
chronological 1n focus, the key conclusions of succeeding chapters providing a basis
for the material which tollows. Thus thermometry (Chapter 2), introduced to the
brewery around 1758, 1s seen to be a necessary precondition for the saccharometric
project (Chapter 3) which took hold 1n the 1780s; saccharometric evidence was chiefly
responsible for the shift from brown to pale malts, causing the use of colouring to
become increasingly conventional (Chapter 4) 1n the years leading up to the turn of the
century; and the legitimation of colouring was held, by many, to have fed the growth
of adulteration (Chapter 5), allegations over which continued to 1830 and beyond.

Each thematic chapter, however, also covers the whole period of the thesis (and

° The standard reference for details of archival holdings (now a little out of date) is
Richmond and Turton 1990.

" Mathias 1959: xiv
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occasionally, in the interests of context, prehistory and subsequent events) in at least

some degree of detail.

A note on the title

The word run was in the eighteenth century, and remains today, a brewery term
indicating a vessel: it could refer to a standard cask size, holding 216 gallons and used
for long-term storage, but could equally apply to any large brewery container, the most
common instances being mash-tun for the vessel in which the fermentables were
extracted, and gyle-tun for the fermenting vessel. The term metric does not here refer
to the decimal system introduced across continental Europe in the wake of the French
Revolution, which was never a feature of British brewing in the period under review
(indeed, the techniques applied to encourage the adoption of the ‘brewer’s pound,’
discussed in Chapter 3, resulted in its survival against decimal quantities in laboratory
usage into the late twentieth century.) Rather, the intention 1s to suggest, through the
device of a homophone, the potential for controversy and change occasioned by the

application of new techniques to an old-established art.

A metric, according to the Oxford English Dictionary, may be defined as ““[a] system
or standard of measurement; a criterton or set of criteria stated in quantifiable terms.”
The ‘scientific’ brewers on whom this thesis 1s principally focused promoted as their
aim the application of quantitative, textually communicable measures, legitimated and
guaranteed as standards by natural-philosophical theory and practice, to the contents of
their fellows’ mash-tuns and gyle-tuns. The use of a verbal ambiguity (I refuse to
dignify it with the denomination ‘pun’) to convey this point 1s unlikely to please every

reader, but is undeniably an appropriate retlection of the thesis’ supervisorial context.
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Chapter 1: Review of literature and
analytical themes

1.1 Introduction

This chapter, as noted in the thesis introduction, stands in place of a conventional
literature review. Section 1.2 is a straightforward survey of the established secondary
literature, proceeding mainly from  economic-historical and social-historical
standpoints, which either focuses directly on brewery issues or has a significant
bearing on the events, individuals, practices and theories I discuss in the succeeding
four chapters. My purpose 1s to indicate to the reader which works are significantly
engaged by my thesis; which fields have a well-established literature to which the
thesis 1s intended to stand in complement; and which areas are not currently well-

covered and would benefit from further research.

In constructing this review, however, I tound it useful to consider another category of
literature: that which does not discuss my own historical cases at all, but which invokes
concepts and methodologies which 1 have applied, or else sought to challenge,
throughout the thesis. Some of this literature belongs, broadly speaking, to the history,
philosophy and sociology of science and technology, and some to the economic
historiography of industrial development. The material is grouped under three
headings: Section 1.3 deals with debates over the nature and purpose of the factory,
addressing the consequences of the privileging of textile production in received
accounts of the growth of large, mechanised plants; Section 1.4 outlines prior work on
the application of quantities and measurements in engendering trust and resolving
disputes; and Section 1.5 analyses the relationship between science and technology,
drawing 1n particular on George Basalla’s conceptualisation of technological change as
an evolutionary process, operating contingently in response to cultural climates rather
than as an inevitable, unidirectional consequence of ‘scientific progress.” In each

section I spell out the relevance of the 1deas presented to the beer-brewing case.

1.2 Secondary literature related to the history of
brewing

The history of brewing 1s less well-developed, overall, than that of many other
industries. There 1s, nonetheless, a considerable body of literature: much of this is

chronicled in David W Gutzke’s indispensable Alcohol in the British Isles from Roman
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Times to 1996: an Annotated Bibliography (1996), although Gutzke’s background in
the history of temperance creates a slight tendency towards post-1830 cases and
towards accounts of consumption rather than production.” In the following paragraphs,
[ attempt a brief overview both of specialist literature in the history of brewing, and of

more general literature which is important in understanding the brewery case.

Beer, malt and hops were one of the key sources of indirect taxation, providing
anything up to one quarter of the public revenue: it is unsurprising, then, that brewing
has attracted the interest most particularly of economic historians. Six years 1n the
writing, Peter Mathias’ The Brewing Industry in England, 1700-1830 (1959) casts a
remarkably long shadow. To this day, the volume is constantly cited — and 1its
interpretations often embraced — not only in Mathias’ native field of economic
history, but by social historians and historians of industrial development, science and
technology. No writer has attempted to supersede Mathias’ contribution; indeed,
Gourvish and Wilson’s The British Brewing Industry 1830-1980 (1994) was

commissioned to stand as a companion volume, notwithstanding that thirty-five years

of historiographic change separate the two."

The durability of Mathias’ work stems from its remarkably comprehensive scope.
Alongside matters which would conventionally fall within the remit of the economic
histortan today -— capitalisation, competition and entrepreneurship, taxation,
distribution of the product, and the harvesting and marketing of raw materials —
Mathias addresses the class relations and responsibilities of brewery staff, the physical
design of breweries and their utensils, “technical innovations” including the steam
engine, thermometer and saccharometer, the political tendencies of parliamentarian
brewers, and the popular identity of the beer style central to his survey, namely London
porter. As lan Donnachie has noted, it also sheds usetul light on the wider nature of

the economic sphere in which brewers and maltsters were obliged to operate.'’

Such a monolithic, unrivalled status for any work presents the obvious danger that its
interpretations will escape the standard process ot critical enquiry, owing its survival

principally to convenience and the force of repetition. The 1959 text, to this day, is

° My thanks to Ray Anderson for this reference.

’ Mathias 1959: xxiv
19 Gourvish and Wilson 1994: xix

"1 Donnachie 1979: 248
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often the sole source for brewery-related content in those surveys, most often in
economic history, which treat brewing in parallel to other manufactures. The low
social status of beer through much of the twentieth century, and its association with
relaxation, revelry and riot, have sometimes led it to be considered an obscure or even
flippant field for historical investigation: this view does not now prevail, but has its
legacy in a lack of basic awareness of brewery matters, as compared to other
industries, among historians in general. Those who now recognise the social and
economic importance of the brewery are thus relieved to discover that a way has been
prepared for them, and cite Mathias with less circumspection than would otherwise be

applied to a work of secondary scholarship which 1s in places half a century old.

It 1s therefore necessary to make explicit and justify my decision to recapitulate a
tendency 1n Mathias’ 1959 work. In addressing the period 1700-1830, and drawing
particularly on London cases, The Brewing Industry in England 1s predominantly
concerned with porter, the dark beer which was 1nitially peculiar to the metropolis,
brewed on a very large scale by powertul operations applying methods quite distinct
from those commonly found elsewhere in England. Mathias is aware of this,
consciously using the identity of porter as a framing device, just as Gourvish and

Wilson, 1n their sequel, look principally to lighter and more northerly beers.

The present thesis further investigates the identity of porter, attempting to trace the
relations between 1ts unique status and the unique circumstances of its production.
Being particularly concerned with themes of industrialisation and scale, I focus on
London porter specifically because it is not representative of beer as a whole. Where I
dissent from Mathias, as will become clear in Chapter 4, i1s on the nature of the
relationship. Mathias suggests an almost spontaneous invention of the porter method,
which then proved to lend itself to industrial growth; I assert that porter, as generally
understood, evolved gradually in response to the evolving scale of operations, and was

only retrospectively set up as a discrete ‘invention’.

Later works in the economic history tradition have not engaged the themes relevant to
my thesis to the same degree as Mathias’ text. Gourvish and Wilson’s 1994 volume,
covering 1830-1980, focuses on marketing and corporate acquisitions as opposed to
material supply and production: it 1s this, more than the disjunction of periods, which
makes it of limited relevance to my survey. Donnachie’s account of the Scottish case

does give some space to technological development, but chiefly as concerns the 1850s
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onwards.'* Owen’s 1978 work on the industrial development of Burton-upon-Trent,
which might have placed brewing in the wider context of the emerging technologies of
a Midlands industrial centre, is superficial and derivative on technical matters,
dismissing or ignoring all scientific innovations except a ‘right’ understanding of

fermentation chemistry, and thereby concluding that brewery science began with

Pasteur in 1860."

The Excise administration which determined and policed Britain’s indirect taxation on
beer, spirits and other commodities has begun to develop a literature in its own right.
It 1s tortunate, for the purposes of the present thesis, that the newly-published volume
likely to become the standard work on the subject, Will Ashworth’s Customs and
Excise, comes from a member of the history of science community engaged with
current work 1n the study of metrology, standardisation, and the appeal to ‘science’ or
objectivity to promote acceptance and trust. The gauging and information-processing
roles of the Excise, discussed in detail by Ashworth, led to a strong involvement with
mathematics and philosophical instrumentation, as demonstrated in Judith Grabiner’s
study of the mathematician Colin Maclaurin’s work on the gauging of molasses

barrels. I also draw on earlier work on taxation issues by John Beckett and Patrick K

O’Brien.

Other relevant organised bodies 1n the period to 1830 are less well-covered. The only
survey of the Worshipful Company of Brewers, Ball’s 1977 monograph, is problematic
less for its slightly hagiographic stance (the work was a Company commission) than
for its sheer brevity. Although it appears, from the limited secondary material
available, that the Company had little institutional power even by 1760, being reliant
on 1ts more powerful parliamentary members to articulate its collective views in later
years, the mere fact of the Company’s existence as a meeting-place and talking-shop
for London’s common brewers may give it a significance which has not as yet
emerged: the limitations of my project have prevented me from making the necessary

primary research, although the project would undoubtedly be a useful one.

Another body which would repay further study 1s the Society for the Encouragement of
Arts, Manufactures and Commerce (Society of Arts), which in the 1750s and early 60s

had considerable influence in promoting “commercial chemistry” projects of the type

12 Donnachie 1979: 181-190
3 Owen 1978: 89
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referred to in my analysis of Peter Shaw: the introduction of philosophical principles
into brewing would certainly have been typical of its aims. There has been little work
on the Society’s industrial and natural-philosophical dimensions, Allen and Abbott’s
1992 edited volume concentrating principally on art and the decorative crafts. Many
relevant organisations of later date, such as the institutions set up by pharmacists and
analytical chemists, and the loose ‘trade defence’ coalition formed in the late Victorian
period, are much better covered but, for the most part, lie outside my survey (though I
briefly consider the professionalisation of chemical analysis and pharmaceutical

industry in relation to the brewery adulteration question.)"*

The social history of beer, in many areas, has yet to receive comprehensive treatment.
A significant exception is Peter Clark’s survey of The English Alehouse (1983), but its
focus obviously excludes the common breweries, which produced for retail rather than
on-site consumption, which are central to the concerns ot the present thesis. On a
more general scale, Andrew Barr’s Drink: A Social History 1s intended as a popular
work, and as such 1s somewhat lacking in original research and systematic analysis. Its
project — an integrated social-historical treatment of all drinks, alcoholic and non-
alcoholic — has not as yet been carried off successfully in the academic sphere: John
Burnett’s recent Liquid Pleasures 1s, as David Gutzke notes, somewhat defeated by the
scale of its own task, lacking primary research and providing a superficial (if
occasionally still useful) survey of the beer case.”> Rather more useful is Burnett’s
unpublished 1958 thesis on adulteration, which discusses many of the sources which

inform my fifth chapter.

There 1s, by contrast, a large literature 1n social history on temperance, teetotalism and
perceptions of drinkers and drinking culture: however, my timeframe prevents
engagement with most of this work. As Mathias noted, opposition to beer-drinking
was almost non-existent prior to 1830: rather, beer was praised as a healthy alternative,
for working people, to gin and other ‘ardent spirits’ — not only for expediency’s sake,
but on account of a genuine belief in its preserving nutritive properties.'® When the

brewers were attacked in print, it was generally on the grounds that they had moved

14 Section 5.5. For the “Trade” movement institutionalised in response to the threat of
prohibition, see Gutzke 1989.

> Gutzke 2000. My thanks to Graeme Gooday for drawing this review to my
attention.

16 Mathias 1959: xxv
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away from brewing beer, in the pure sense of “our own Sir John Barleycorn,” " and

begun watering it and adding drugs found in the distillery, as in the adulteration
controversies discussed in Chapter 5. The political divide which saw temperance
Liberals opposing an institutionally Tory beer interest, which has received some

scholarly analysis, is also a product of the late nineteenth century: the parliamentary

18

interests of earlier brewers were famously heterogeneous.” Nonetheless, some texts

concerned mainly with the temperance question, in particular Brian Harrison’s classic

survey and the more recent revisions of David Gutzke, contain some useful material on

pre-1830 culture and on the background to the passage of the Beer Act.

One influence from a specifically history-of-science background has been Otto
Sibum’s recent series of papers discussing the thermodynamicist James Joule, the son

" Sibum, as we will see in Chapter 2, draws attention to

of a Manchester brewer.
Joule’s Victorian brewery training as having instilled in him an ethos of, and facility
for, considerable precision and accuracy in the use of thermometric devices, and an
intimate understanding of their sensitivity to extraneous factors, both of which
informed his work on the mechanical equivalent ot heat. While endorsing Sibum’s
position, however, I do not find similar circumstances to hold prior to 1830: precision
thermometry, by and large, entered the brewery only indirectly, as a secondary
consequence of hydrometry and chemical analysis projects in later years. Sibum’s

analysis of the ‘gestural’ nature ot brewery communication, however, closely informs

20
my Oown account.

The general-purpose overview of which I have made the most use 1s the 1975 History
of Brewing of HS Corran, then archivist at Guinness’s Dublin brewery. The work
effectively straddles the line between academic and popular writing, employing some
scholarly apparatus and proceeding largely from primary sources. Although it has

been superseded 1n some respects (1n particular, as concerns the authorship of several

7 Deadly Adulteration [1830]: 60

18 Mathias 1959: 335-6. Most notably, the first Samuel Whitbread was a committed
Tory, while Samuel II, who took his father’s Bedford seat in 1790, married into the
family of Charles Grey and became a prominent Radical Whig. ‘The Beerage’ — at
first referring to brewers as a political force in the Lords — is a coinage of the late
nineteenth century. [Gutzke 1984: 107]

19 §ibum 1995: Sibum 1998a; Sibum 1998b
20 Qee Sections 2.1 and 2.5.3
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early texts),”' it displays a particular focus on technological developments, and has
proved a useful guide on various brewery instruments and equipment and on the
technical development of porter. I have also been guided on the latter issue by Oliver
Macdonagh’s paper ‘“The Origins of Porter” which, though published in 1964, 1s a

practically indispensable contextualising aid.

Finally, there 1s a large and ever-growing volume of popular and amateur publications
in the field, most of it useless for scholarly purposes. Mathias complained in 1959 ot
the ‘‘unanalytical, antiquarian character of most literature upon the history of
brewing”:** this is perhaps an anachronistic judgment on his nineteenth-century
sources’ Intentions, but could fairly be applied to those recent sources which
pointlessly recite the established secondary literature without analysis or

supplementary research, introducing errors along the way.

The subject matter seems particularly to lend itself to the kind of folksy, roistering,
patriotic treatment — appropriately summed up as “chatty” by Burnett® — which was
pertected by ‘John Bickerdyke’ (the journalistic pen-name of a respectable barrister) in
his Curiosities of Ale and Beer (1886) and has been reproduced, usually with less

entertaining results, ever since, pervading even literature produced from a temperance

4

perspective.”* Problems of reliability affect even the apparently credible SUrveys

which are often invoked in academic work by non-specialists, the most commonly
cited being Monckton’s 1966 History of English Ale and Beer. There are, however,

occasional exceptions, to which I have turned where appropriate. Martyn Cornell’s

! Corran suggests the anonymous “Country Gentleman” responsible for A Guide to
Gentleman Farmers and Housekeepers for Brewing the Finest Malt Liquors... (fifth
edition, Dublin 1727) as a Cambridge botany professor, Richard Bradley, on the
evidence of Bradley’s owned translation of Chomel’s Dictionaire Oeconomique, which
apparently contains an i1dentical account [Corran 1975: 95-8.] Jett Stacey points out
that the first edition of the work, which bears the title Directions for Brewing Malt
Liquors (London 1700), 1s attributed (in ESTC and elsewhere) to the obscure Edward
Whitaker; the reappearance of its content in various works of more general reference is
easily explained as conventional scissors-and-paste piracy [Jeff Stacey, personal
communication, 2 December 2003.] Corran assigns no authorship to the London and
Country Brewer of 1734-59, which 1s now universally recognised as the work of

William Ellis.

2 Mathias 1959: 13 n 2
> Burnett 1958: 318

“ French 1890
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recent popular survey, in particular, contains significant original research on the porter

creation myth, as discussed in Chapter 4.

1.3 Brewing, industry and factories

My thesis characterises the growth of the huge London porter concerns as an instance
of industrial development: I feel it is therefore worth addressing the historiography ot
industrial change, particularly as concerns the development of the factory — which has
tended, on the whole, to exclude the brewery. It will be usetul, firstly, to account
brietly for the remarkable identity of industrial porter brewing, which 1s discussed 1n
more detail in Chapter 4. The zenith of the expanding scale of operations arrived 1n
the 1810s and 20s, when annual output from individual brewery sites began to rise
above two hundred thousand barrels a year. Barclay Perkins’ records indicate an
output for 1826 of 380 000 barrels, or roughly 109 million pints of beer.”  The
greatest of the great breweries — Barclay Perkins, Whitbread, Meux Reid, Truman
Hanbury — were behemoth operations, popularly recognised as being among the

wonders of the day.”

Were the great porter breweries factories? There has never, of course, been consensus
on the precise definition of the term. One of the most influential contemporary
observers, Andrew Ure, noted in his Philosophy of Manufactures ot 1835 that some
had described breweries and distilleries as factory operations: however, he considered
this usage too loose. By Ure’s definition, a factory must employ “the combined
operation of many orders of work-people, adult and young, in tending with assiduous
skill a system of productive machines continuously impelled by a central power,” and
1S “a vast automaton, composed of various mechanical and intellectual organs, acting
in uninterrupted concert for the production of a common object, all of them being

subordinated to a self-regulated moving force.””’ This definition, at the time, included

only the textile mills and “certain engineering works.”

Ure’s view has helped to secure the mull as the archetype of the early factory, despite

the fact that it is based on a narrower definition than almost any subsequent writer has

25 Mathias 1959: 551-2
26 Gee Section 4.2.2
27 Ure 1835: 13-4
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employed.”® Donald Cardwell, for instance, whose integration of natural science into
the explanation of industrial development has been particularly influential, traces the
birth of the factory firmly to the early cotton mills of Arkwright and Strutt:
mechanisation was possible at small scale, but “once the way had been opened for
large-scale production, then inevitably the economic rewards went to the largest
enterprises.” The form of the factory, on Cardwell’s account, derives largely from
the requirements of the machines, particularly as to space and fireproofing. It i1s simply
taken for granted here, and 1n most accounts, that the advantages of concentration must

outstrip any adverse logistical consequences.

In fact, Whitbread’s brewery as described in 1819 very nearly met Ure’s criteria,
lacking only the continuous, regular operation: a brewing must be performed 1n stages.
The central motive power, however, was certainly in place. The powerhouse of
Whitbread’s plant was a twenty-horsepower Watt engine which, by means of wheels
and arms extending in various directions, drew water from the well, ground the malt,
turned the oars for mashing and the rouser to keep the hops in circulation during the
boil, and drove pumps to carry wort and beer around the brewery. Moreover, this
centralised arrangement preceded the installation of steam power, being of mid-
century origin (the Watt engine was installed in 1784, and upgraded in 1814.)° The
central power source had originally been an enormous horse-wheel, through which
motion tfrom the steam engine was still communicated to the other equipment; the
Cyclopaedia notes that, in the event of any failure of the machine, horses could be
recalled to drive the wheel — an important consideration, given that loss of power

whilst a brewing was incomplete could occasion enormous capital loss.

This arrangement, repeated across London and later in provincial centres, requires
explanation. That high output levels should suggest a large plant 1s far from self-
evident. We must ask why the capitalist brewers did not develop diffuse networks of
traditionally-sized breweries across London: their product had to be dispersed to pubs
and remote customers anyway, and they were obliged to develop systems for

transportation (drays and draymen) and management of both finances and product in

8 Berg 1994: 189
29 Cardwell 1972: 98
30 Mathias 1959: 85
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the field (the institution of ‘abroad clerks’ and ‘abroad coopers’.)’ Besides, as Maxine
Berg notes, many industrial sites were recognisably ‘factory-like’ without being
large:>* but it was only as the porter breweries grew, swallowing up larger and larger

patches of their localities,” that their factory status became distinctly perceptible.

Accounts of the emergence of the factory have tended towards two poles: a traditional
focus on the efficiency advantages of large-scale production, grounded ultimately 1n
the theories of Ure and Charles Babbage; and an alternative emphasis (most often
Marxist in inspiration) on labour conditions and the hierarchical nature of the
production system, stressing the control managers and owners achieve under the
factory system. The polarisation was famously highlighted by the titles of Stephen A
Marglin’s “What Do Bosses Do?” (1974), taking the latter view, and David Landes’
traditionalist rejoinder, “What Do Bosses Really Do?” (1986). The problematisations
thrown up by the debate are instructive, yet both writers, I teel, proceed from a narrow,
textiles-based survey of industrial production. They, and those who have tfollowed,
focus on the economics of production, or on the management of labour, but assign no

role to the management of product.

To give a briet survey of the debate: Landes had claimed, in 1969’s The Unbound
Prometheus, that mechanisation was introduced for its productive superiority, and by
itself “compelled the concentration of production 1n factories” through the
unprecedented power requirements of the new machines.”® Marglin retorts that the
advantages supposed to be due to mechanisation in fact result from organisation. He
claims that neither the minute division of labour in the putting-out system (whereby
capitalists subcontracted work to dispersed small-scale producers), nor the centralised
organisation of the factory system which succeeded it, took place tor reasons of
technological superiority, in the sense of providing greater or better output for given

inputs: the standard arguments ftor division of labour as put torward by Adam Smith

*! Brewery-specific terminology is defined in the glossary at the end of the thesis.

2 Berg 1994: 190

¥ Ritchie 1992 is interspersed with useful illustrations showing the growth of
Whitbread’s Chiswell Street plant.

** Quoted in Marglin 1976: 28. For Landes’ technological determinism, see Berg
1994: 170-1.
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(increased dexterity, efficiency of motion, drive to innovate labour-saving machinery)

are wholly inadequate.™

Rather, Marglin says, the cause was capitalists — a self-consciously superfluous party

b4

— seeking to grab “a larger share of the pie.” Since workers were capable of
producing most goods independently, without being organised, capitalist organisers
could only profit by controlling them, firstly by dividing their labour under putting-out
(so that the individual worker’s product had no value outside the organisation) and
then, when the necessary wage-incentives turned out to reduce productivity, by the
more direct means of the factory, which Marglin presents as virtually a system
constructed for the discipline and supervision of a workforce.”® Landes, in response,
claims that Marglin has missed the prime advantage of division of labour, cost
advantage (the ability to hire workers with only the minimum skills required for given
specialist tasks), promulgated not by Smith but by Ure and Babbage (and subsequently
by Karl Marx.)”” It was this, above all, that made cottage manufacture under the
putter-outs’ direction preferable; this effectively industrialised rural Britain, and once

the division of labour had been established, the possibilities opened up by

mechanisation led to the factory as originally claimed.

This tendency to construe the factory as a creature evolved from the putting-out system
1s shared by both combatants. It 1s symptomatic of the atorementioned privileging of
textiles in explaining industrial change — the shift to the tactory system, says Landes,

3% __ and is problematic if we insist on bringing

“took place in the cotton manutacture
other industries Into the fold. In the brewery, there was nothing that could
meaningfully be put out. The division between brewing and malting (and malt- and
hop-growing) was of course ancient, but any attempt to hive oft parts of the brewing

process itself would have been nonsensical given the bulkiness of the product and its

extreme perishability when part-finished.

Thus, neither perspective accounts clearly for the rise of factory-style breweries, nor

indeed for the class of acquisitive, undeniably capitalistic brewers who owned them.

* Marglin 1976: 18-19
3 Marglin 1976: 14, 21-36

" Landes 1986: 587-9

% Landes 1986: 602. Landes draws attention to his agreement with Marglin on the
origins of the factory in textile putting-out.
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Marglin’s portrait of capitalists as firmly outside the traditional production structures,
breaking the power of the guild system by means of wage-incentives, simply has no
parallel in the brewery.” Landes’ alternative, based on his research on clockmaking,
has the capitalist class forming from masters brokering the work of surplus journeymen
(and hence from within the guild system).*” This is closer to capturing the brewery
case: the large breweries developed from small breweries, and the guild apprenticeship

1

customs of brewing survived industrialisation.*’ But, in London at least, the Brewers’

Company lost its grip largely because of a proliferation of small breweries which

proved impossible to police.*

None of this, of course, 1s surprising given the reluctance (derived tfrom Ure) to accept
breweries as factories 1n the first place. Yet claiming beer production as ‘not
sufficiently typical of an industrial process’ 1s question-begging, and attempts to justify
the prohibition are confused at best. “A factory,” Landes contends, “is not simply a
large production unit or workshop. A factory uses power-driven machines, and such
units do not appear in Britain before the eighteenth century — first 1n silk, then in

r

cotton.” A brewery, he says, 1s merely a big workshop, because 1t 1s ‘large’ only on
account of the necessities of the manufacturing process; spinning and weaving can be
carried on 1n a cottage, but when ‘“the machines and the engines” overcome the
advantages of dispersed manufacture, the factory is born.*> Landes’ argument is faulty,
relying on a vague intertwining of absolute physical size and industrial scale. All
brewhouses, undeniably, are larger than spinning-wheels, but this 1s 1rrelevant: the vast
porter concerns developing in London stood in much the same relation to the
traditional brewhouses as the textile mills did to the cottagers’ equipment. The most
successful brewers had the option of acquiring multiple facilities in dispersed

locations, and on the whole did not take it: instead, like the factory-owners, they

intensified resources on central sites, and in some cases built on-site maltings to

centralise the production of materials.

¥ Marglin 1976: 20

1 andes 1986: 596-7

' For the survival of apprenticeship customs, see Reinarz 2001.
*2 Mathias 1959: 219-220

31 andes 1986: 603

James Sumner  PhD thesis, University of Leeds, UK  January 2004

The Metric Tun: standardisation, quantification and industrialisation in the
British brewing industry, 1760-1830



[ 19 ]

This trend was noticeable from the mid-eighteenth century, roughly
contemporaneously with similar developments in textile manufacture. There 1s no
reason to assert that the brewers were caught by some factory zeitgeist, merely
following where the mill-owners led.** The introduction of centralised power
distribution began a little later, but certainly preceded the coming of the engines, as the
example of Whitbread shows. Landes’ fixation with the most power-intensive (and
hence water-powered) industries can be seen in the comment that “power production
was freed of dependence on site and could move to the centres of population™ only

with Watt’s first rotary engines: there is no place here for the horse.*

Where, then, can we find the particular advantages in centralised scaling-up? Most
analyses, 1n privileging cotton, silk and wool, exclude several features crucial to an
understanding of the beer case*® (the same could be argued for spirits, drugs, and many
foodstutts, though it 1s not my place to argue this here; the brewery is probably the
most clear-cut.) Beer 1s a perishable, at times even volatile commodity: it behaves
very differently as regards concentration and dispersal in its own right. This,
moreover, was widely understood among consumers: 1n Section 4.2.2, I draw attention
to the common perception that it was actually impossible to brew porter on any but the
largest of scales, its distinctive taste being due to the colossal vats and cisterns used for
maturation.  Additionally, it an individual gyle showed noticeably unusual or
undesirable tlavours, a brewer with large stocks could simply blend it into the whole,

thus maintaining a relatively standard and uniform product.

These advantages certainly existed prior to the importation of philosophical
instruments and quantities into the brewery. Yet, with their advent, new possibilities
emerged, which are most readily explained with reterence to heat and the thermometer.
Small variations in temperature at several stages in the brewing process, as I show in

Chapter 2, would affect the character and constitution of the finished beer. While this

* For the early growth of London’s porter brewers see Mathias 1959: 21-7.

* Landes 1986: 610. In fact, to mill-owners building in established textile areas where
all the suitable water-wheel sites had been taken, the horse was apparently the next

resort [Cardwell 1972: 103].

* The problematisation of the use of cotton to epitomise revolutionary industrial
change is of considerable date, though it has not been greatly acted upon. Beales
[1958: 50] emphasises the atypical lack of customs and regulation surrounding what
was in the eighteenth century a very new trade, and the simplicity and cheapness of
early cotton machinery in comparison to other mechanised manufactures.
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variability was uncontrolled, it might have been presented as an argument for small-
scale production: a greater volume, if the brewing went wrong, would occasion a
greater loss, and there was a particular perceived danger of unpredictable heat build-up
In large bulks (as in the case of grass or grain, sweating in the mow, spontaneously
bursting into flame.) With the introduction of the thermometer and attemperation
equipment, however, heat could be controlled: it thereafter made more sense to hold
large volumes together at a single temperature, minimising instrumentation and
supervision. Consisting, for the most part, of bulk vessels and pipes, the centrally-
powered, mechanised brewery functioned very well as a system for temperature

management.

This 1s no coincidence: there was unmistakably a wider common context for
mechanisation and heat control. Cardwell records that “the foundation of the science
of heat”, and particularly the establishment of the Fahrenheit scale, permitted
instrument makers to produce the compensated pendulum, and other items whose
behaviour compensated for the effects of thermal expansion and contraction.*” What
applied to instruments also applied to larger systems. We should note that Andrew Ure
(who 1s cited approvingly by both Landes and Marglin, having noted the importance of
both cost advantage and control)® also has something to say, in the Philosophy of
Manufactures, on this temperature-control aspect of the factory system. Heat
management 1S his chiet case ot the “science of the tactory”, which he presents as

valuable practical learning distinct from the empty theorising of some “university

29

men .

The measure of temperature on every scale 1s familiar to the manufacturer...
[A]s to exact mechanical science, no school can compete with a modern
cotton mill. When a certain elevation ot temperature 1s made to give pliancy
to the fibres of cotton or wool, the philosophical spinner sees the influence of
caloric in imparting ductility and elasticity to bodies. The thermometer to
indicate the temperature, and the hygrometer the humidity of the air, give
him an insight into the constitution of nature unknown to the bulk of
mankind. Of the different dilatations of ditferent solids by increments of
temperature, he has daily experience in the elongation of the immense
systems of steam-pipes which heat his mill apartments, often extending three
hundred feet in a straight line...”*

*" Cardwell 1972: 101
8 1 andes 1986: 588; Marglin 1976: 29

4 Ure 1835: 26
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As we might expect, Ure’s examples are drawn from textile cases. I certainly do not
wish to suggest that temperature was not important in the cotton and woollen mulls;
rather that the part it played in the brewery was more conspicuous, being easily
grasped by consumers as well as producers: all drinkers would have appreciated, 1f
nothing else, the age-old prohibition against brewing in the heat of summer, which the
attemperator eventually overcame. Similar processes saw a variety of other properties,
quantified on the basis of scientific theory and instrumentation, established in the
brewery. Besides heat, the present thesis treats only alcoholic strength, determined (or
otherwise) by the saccharometer, in any detail (Chapter 3); an analysis which extended
beyond 1830 would witness the routinised quantification of colour, bitterness, acidity
and many other features. All such developments promoted the standardisation of
product, and hence the validity of large-scale production, which in this period extended

beyond London to the ale breweries of Burton and beyond.

1.4 Quantification, standardisation and trust

The particular importance of quantification to the present thesis leads me to engage
with recent work on the history of measurement and standards, especially that
influenced by the Polish economic historian Witold Kula’s metrological survey,

Measures and Men (1986). Kula distinguishes between representational™

measures,
deriving either from the human body (anthropometrics) or from the contingencies of
production, storage, transport or distribution (for instance, the area of land which can
be ploughed 1n a day), and conventional measures, abstractions designed not for
convenience or familiarity in any particular case, but for uniform, objective and
invariant application. The pre-eminent case of conventionalism is the metric system:
having characterised the nature and practice of representational measurement, Kula

charts its decline as metric conventions were established in most of Europe in the wake

of the French Revolution.

Those who have been inspired by Kula generally seek to overturn or problematise what
Graeme Gooday terms the metrological fallacy: “the view that well-defined universal
standards and units are somehow necessary and sufficient to facilitate the practice of

measurement and thus that the history of measurement consists in explaining how past

% The coinage, in its English form, is due to Kula’s translator, Richard Szreter.
[Szreter in Kula 1986: 3 n]
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measurers overcome the lack thereof.””' Kula’s detailed studies of pre-universalist
measurement practices demonstrate that measures with plural, variable or negotiable
values cannot be written off as chaotic or confused: such measures were conformed to
each other by shared understandings which, while exhibiting much complexity
redundant to a modern user’s needs, were clear and appropriate to those who had

> The metrological fallacy, then, displays an unwarranted

grown up with them.
presentism, of a kind the historian of science will immediately recognise, in making
the system which now dominates — and which natural scientists endorse and apply —
a necessary progression from an ignorant past, rather than a contingent choice to be

explained.

In Kula’s analysis, this explanation focuses on social and political power, so that a
plurality of measures 1s taken to reflect a patchwork of localised authorities; often,

such authorities were involved 1n transactions in their own right, and would 1mpose

53

ditfferent measures tfor buying and for selling to ensure systematic profit.” Centrally

dominant powers, by contrast, were keen to establish universal measures, as in the
French Revolutionary case. Developments 1in British beer production and consumption
certainly bear at least some parallels: localised and representational weights and
measures lost ground following the establishment of the Excise, a state-sanctioned
mechanism for the gathering of indirect taxes. The Excise had an interest in imposing
sole standard measures: it levied but did not trade, and 1t positively benefited by the
disruption of localisation, for localised ‘understandings’ meant the possibility of

concealment and corruption, to the detriment of the national revenue.

What sets the case apart from Kula’s principally Polish and French examples 1s the
early date at which the Excise began to make its presence felt. The standardisation of
lengths and volumes plays almost no part in my analysis, simply because 1t had
become universally familiar, if not necessarily popular, long betore the period I
address. From 1649, shortly after the first institution of the Excise, its gaugers had the
right of direct entry into all brewhouses to examine production.”® These officers kept

records of the volume of each and every mashing, boiling and fermentation vessel 1n

>l Gooday 2004: 11

52 Kula 1986: 34-5; cf Gooday 2004: 13-4
33 Kula 1986: 166

 Ashworth 2003: 99
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the brewery; the brewer was required to notify the Excise prior to every brewing, and
the itinerant gaugers would establish the volumes produced, on which the duty payable
directly depended, measuring by the aid of rods, canes and plumb lines. The inevitable
irregularities of the vessels had fiscal consequences, and the profession of gauging
became a mathematically sophisticated one, with a specialist literature developing the

principles of volumetric estimation.>

Whatever their localised customs, then, the brewers were forced, for their own fiscal
well-being, to comprehend and allow for a very broad standardisation of volumetric
policy. (Whereas Scotland and Ireland were subject to different taxation policies from
that applied in England and Wales even after Union, the volumetric practices of the
emerging gaugers’ profession were relatively uniform across these divisions.)
Attempts at fraud, such as the conveying of worts or beer along concealed pipes, led to
the Excise additionally being given a say in the basic layout of the brewery apparatus,
a measure enacted in 1697.°° A similar degree of control applied in the production of
malt.”’ Spatial values, then, were already heavily standardised in a brewery context by

the 1760s, when my story begins. >°

The imperative of responsibility to the Excise 1s one signiticant explanatory ftactor in
the development of brewery standardisation and quantification. But 1t cannot explain
those developments which are seen to emerge from within the brewery itself — most
significantly the swift establishment of thermometry in the late eighteenth century, in a
context of no initial Excise significance (Chapter 2 ot the present thesis.) Further, any
strong appeal to the state-sanctioned power of the Excise risks begging the question:
legislative measures could and would be resisted by the brewing and agricultural
interests unless they were deemed at least tolerable on all sides. The story I have to tell
concerns, specifically, the arrival of particular quantities and measurement approaches
held to be ‘scientific’, promoted by the proponents of standardisation, replicability,

quantitative precision, analytical reduction and textual communicability.

> Ashworth 2003: 210-4, 280-298: Grabiner 1998: 150-1, 154-6

% Ashworth 2003: 212
T Ashworth 2003: 214-9

8 The relative uniformity within Britain and her colonies is cited as the reason, in the
nineteenth century, why the metric system did not take hold there. [Kula 1986: 280]
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It is this process which has received recent attention from historians of science and
technology. Kula’s own work has little to say here, beyond occasional reterences to
the influence of the French philosophes in promoting metrication. Whereas he gives a
plausible account of why it suited the Revolution, and later the Napoleonic Empire, to
impose one standard system of measurement, we hear far less about why, of all
possibilities, the Revolutionary powers imposed rigorously decimal unit measures, of
unprecedented conventionality, which were not only hard for traders and artisans to
understand, but highly inconvenient to those constituencies 1n practice.” The answer
lies in the new measures’ universality, their convenience in the most abstract of
calculations, and the ready scope for extending their precision without limt: all virtues
as seen from a specifically scientific worldview. The value of these attributes was 1n
no way ‘conceptually prior’ to the alternative and much older requisites of manutacture
and commerce: tension between the two agendas was immediate and persisted until the

scientific perception invaded the production arena.

Dissatisfaction with appeals to the power of standardising bodies, or (at the conceptual
level) of standardisation itself, has led to an alternative focus, in recent work by both
Theodore Porter and Graeme (Gooday, on trust as a factor in the proliferation of
standards and quantities. Porter’s Trust in Numbers (1993), as the title suggests,
discusses the apparent objectivity and impartiality of numerical data: these
considerations, he believes, are esteemed by the public as a more trustworthy basis for

¢

decision-making than the non-quantitative testimony of ‘experts’, who are by
definition remote from the common experience, and may have intentions contrary to
the public good — the result being, of course, that all interested parties attempt to
harness ‘disinterested’ numbers to their cause.”’ Gooday, in The Morals of
Measurement (2004), casts doubt on the validity of defining a ‘public’ which acts
consistently in the manner described. In different cases, he says, both ‘experts’ and
number-producing systems have been proposed and accepted or rejected as authorities
for a variety of reasons; his project 1s to identity the techniques employed and the

- 61
reasons for success and failure.

> Necessitating the “Napoleonic compromise.” [Kula 256-263]

% Porter 1995: 51. Grabiner 1998: 140 applies this insight to the case of the
volumetric gaugers.

*! Gooday 2004: 22
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Since notions of trustworthiness are socially constructed, we must expect them to vary
by period and by situation. The most influential work discussing the importance of
trust has been Steven Shapin’s A Social History of Truth (1994), on the philosophical
culture of seventeenth-century England: here, Shapin demonstrates, credibility of
testimony depended heavily on membership of the ‘right’ (aristocratic, or at least
gentlemanly) social circles, and on the impartiality assumed to be implied by material
independence — thus excluding those who worked for a living.®” By the Victorian
period addressed by Gooday, class had not ceased to be relevant, but training and
institutional background now mattered as much:® what had been the amateur natural-
philosophical community had now fractionated into various professional interests with

their own priorities, assumptions and shibboleths.

My survey falls chronologically between the two, and addresses brewery as well as
philosophical definitions of ‘trust.” Daryl Hafter, surveying the introduction of
standard measures among eighteenth-century French cloth-merchants, notes the
standardising bureaucrats’ need to translate their practices into “the market-day
behavio[u]r of ordinary craft workers”:** in my survey the standardising role is taken
not by outsiders but by the ‘scientific’ members of the brewery community itself.
These brewers could not retain their fellows’ goodwill without displaying their work as
compliant with brewery traditions and conventions: not necessarily an easy task when
their object was nnovation, or indeed given that the very act of publication was, at
first, deeply unconventional. Nonetheless, by skilful presentation the task was
occasionally achieved: Chapter 3 focuses on the strategies of John Richardson of Hull,
whose promotion of the saccharometer gives a particularly clear example of the art.
Whether this appeal to conservatism was disingenuous, on the part of the innovator, is

a question the historical record cannot answer; certainly, 1t was not carried through in

practice, as the description of changing processes in Chapter 4 will make clear.

1.5 The relationship of science and technology

My institutional background straddles the fields known conventionally as ‘history of

science’ and ‘history of technology’. This, 1t could be argued, i1s reflected in my

52 Shapin 1994: 380, 396-7
53 Gooday 2004: 26
%% Hafter 2000: 71
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