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The Smoke of Great Cities
British and American Efforts to Gontrol
Air Pollution, 1860-1914

David Stradling
Peter Thorsheim

Coal smoke plagued Great Britain and the United States for well over one hun-
dred years. Cities that relied on soft coal for fuel, including London, Manchester,
Glasgow, Chicago, Pittsburgh, St. Louis, and Cincinnati, all suffered through de-
cades of dense air pollution before relief could be found. Although British cities,
especially London, suffered longer under a pall of smoke, many U.S. cities experi-
enced remarkably similar environmental problems in the late nineteenth and early
twentieth centuries. Concerns about the effect of coal smoke on city residents and
the urban environment loomed large in the minds of activists on both sides of the
Atlantic. Despite significant differences in economies, governance, and culture,
Britons and Americans defined their problems in similar terms. Activists in the
two countries engaged in roughly synchronous movements to abate smoke. Sani-
tarians, physicians, engineers, and lay reformers, particularly from the middle and
upper classes, participated in an international discussion of the smoke problem
and learned much from each others’ attempts to find a solution.?

Coal smoke posed complex scientific and technical challenges, and it also raised
difficult questions about society. Reformers in both nations used smoke as a sym-
bol for broader problems, which in their view could not be solved unless the smoke
dissipated. Despite the many similarities in the two countries’ responses to coal
smoke, significant differences existed. In Britain, some members of the middle
and upper classes worried that industrialization and urbanization had gone too
far, in the process undermining both Britain’s claim to civilization and its own
privileged position within it. Smoke became symbolic of disorder and decline. In
the United States, the middle class feared that its great and growing economy was
not creating a worthy civilization. Smoke symbolized greed and callousness, the
sacrifice of beauty and health in the pursuit of profit. As evidence of their shared
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Victorian ideals, the upper classes of both nations worried that smoke gravely
harmed the lower classes, stunting their moral and physical development. In both
nations, smoke became symbolic of a fear of the working class and the increas-
ingly visible urban poor.2

Perhaps the physical nature of the pollution itself gave credence to these grand
metaphors. Coal smoke could seem so permanent, so omnipresent. During in-
tense pollution episodes, which all of the cities listed above experienced, residents
could only escape the smoke by escaping the city, an option rarely possible for all
but the wealthiest urbanites. Smoke’s metaphorical meanings too often led re-
form-minded Britons and Americans to think in terms of civilization rather than
coal, the ultimate source of all the smoke. Yet as Peter Brimblecombe observed, “a
history of air pollution is almost a history of fuel.” In neither country did the move-
ment to abate smoke become a movement to control coal use, and by the outbreak
of World War 1, neither country had come close to solving the already old pollu-
tion problem 3

The Smoke Problem

In both Britain and the United States, when people spoke of smoke they generally
meant the dark particulate emissions of fires. The Chicago Association of Com-
merce, for instance, defined smoke in 1915 as “the visible effluvium or sooty exha-
lation of anything burning.” Indeed, visibility was an important part of the popular
definition of smoke and the nuisance it caused. Although persons who complained
about smoke rarely bothered to define it precisely, they did generally use adjectives
like “dark,” “black,” and “gloomy” to describe it. This conception was codified in
municipal law. Without exception, both American and British anti-smoke laws
relied on shade for definition and enforcement. Only dark smoke, as determined
on the Ringelmann scale in most cities, constituted a nuisance that required pre-
vention #

This emphasis on visible emissions did not preclude a deeper appreciation of
the complexity of combustion’s products. The public also frequently complained
of noxious gases, which caused significant damage in both nations. In places where
smelters and chemical works emitted acidic fumes, residents well understood the
ravages of invisible emissions. The Alkali Inspectorate, established in Britain in
1863, initially regulated hydrochloric acid gases emitted in the manufacture of
sodium carbonate. Over time, its responsibilities grew to include other industries
and pollutants (though not coal smoke). In the United States, however, laws con-
tinued to regulate only “dark” smoke, not sulphur or any other emissions. None-
theless, after the turn of the century, when scientific investigation of smoke became
more rigorous and smoke offenders hoped to divert attention from their dark ema-
nations, a greater appreciation of the invisible portion of emissions entered the
public dialogue.5

Britain and the United States witnessed rapid increases in coal consumption in
the nineteenth century, with concomitant increases in smoke. London long had
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the reputation as Britain’s smokiest urban area, but rapidly growing industrial cit-
ies such as Manchester and Glasgow also vied for the title by the middle of the
nineteenth century. In the United States the most dramatic growth in coal con-
sumption occurred after the turn of the twentieth century; in 1908, the U.S. Geo-
logical Society estimated that the consumption of the preceding decade had
exceeded that of the previous century.® The industrial cities of the Midwest, de-
pendent on dirty bituminous coal, were the first to develop smoke problems after
the middle of the nineteenth century, with Pittsburgh, Cleveland, Chicago, Cin-
cinnati, and St. Louis gaining notoriety for dirty air.” Common law, which pre-
vailed in the courts of both nations, allowed victims of pollution to sue perpetrators
of smoke nuisances, but complainants could expect relief only if they linked harm
to a particular polluter. Civil litigation could stop individual polluters, but this
approach was generally reserved for damage caused by smells and noxious vapors
easily traced to a single source. The British Parliament periodically passed mea-
sures designed to improve air quality, including an 1821 act that prohibited steam
engines from emitting smoke in London. Later legislation contained additional
anti-smoke provisions, but offenders often escaped conviction and continued to
release huge quantities of smoke.? In the United States, the earliest efforts to con-
trol smoke tended to concentrate on litigation, although some cities did pass spe-
cific anti-smoke legislation. In 1869, Pittsburgh enacted an ordinance forbidding
the use of dirty coal in locomotives, and two years later the Cincinnati city council
passed an anti-smoke ordinance. These anti-smoke measures went largely unen-
forced, however, as did those in Britain. In addition, the strict requirements for
successful litigation and judicial sympathy for industry limited the effectiveness of
civil suits. Any reductions in smoke that did result from anti-smoke laws and litiga-
tion were more than offset by increases from rapidly growing populations and
industries.?

In large cities, the resulting smoke affected nearly everything. Urban air pollu-
tion Jevels were highest during calm weather, when an absence of breezes or rain
allowed smoke to accumulate. Temperature inversions, which occurred most fre-
quently in low-lying areas, prevented warm air from rising and trapped smoke near
street level. One visitor to Pittsburgh during a temperature inversion in 1868 de-
scribed the city as “hell with the lid taken off,” as he peered through a heavy,
shifting blanket of smoke that hid everything but the bare flames of the coke fur-
naces that surrounded the town. During autumn and winter this smoke often mixed
with fog to form an oily vapor, first called smog in the frequently afflicted London.
In addition to darkening city skies, smoky chimneys deposited a fine layer of soot
and sulfuric acid on every surface. “After a few days of dense fogs,” one Londoner
observed in 1894, “the leaves and blossoms of some plants fall off, the blossoms of
others are crimped, [and] others turn black.” In addition to harming flowers, trees,
and food crops, air pollution disfigured and eroded stone and iron monuments,
buildings, and bridges. Of greatest concern to many contemporaries, however,
was the effect that smoke had on human health. Respiratory diseases, especially
tuberculosis, bronchitis, pneumonia, and asthma, were serious public health prob-
lems in late-nineteenth-century Britain and the United States.
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The complexity of the smoke problem made finding a solution exceedingly
difficult. As engineers well understood, incomplete combustion caused all visible
emissions, meaning that smoky fires were either too cool or had an insufficient
oxygen supply. But understanding the causes of smoke did not make implement-
ing solutions easy. In many cases, poor design of existing equipment made im-
provements difficult to achieve. This was particularly true in Britain, where most
people preferred to burn coal in inefficient open hearths, making domestic fires a
major source of pollution. In addition, the great variety of smoke sources—rail-
road locomotives and steamships, blast furnaces and coke ovens, domestic fires
and office building boilers—made deriving and implementing a universal solu-
tion impossible. Similarly, wide variations in fuel quality complicated the issue,
since some equipment functioned smokelessly with certain coals, but smoked badly
with others. The coal markets in most American and British cities contained many
different grades of coal, from anthracite, a clean-burning but relatively rare form of
coal found in eastern Pennsylvania, southern Wales, and parts of Scotland, to bitu-
minous slack, a cheap, dirty, and widely available grade of fuel.

During the late nineteenth and early twentieth centuries, Britain experienced
enormous economic and geopolitical competition from abroad and increasing
class conflict at home. Depressed trade, combined with foreign industrial and
imperial competition, led many Britons to feel pessimistic about their country’s
future. Using imagery familiar to all who had experienced a smoke-filled fog, one
writer referred to the economy as clouded by a “gloom of uncertainty.” To some,
coal smoke might once have been an acceptable price to pay for Britain’s unri-
valed industrial supremacy. But as other nations eroded Britain’s lead in the late
nineteenth century, many people began to associate smoke not with national pre-
eminence, but with national decline, physical degeneration, and social disorder.”

Britain’s relative decline in the late nineteenth century owed much to the United
States’ continuing rapid industrialization. Historians have argued that the dra-
matic changes associated with urbanization, increasing immigration from eastern
and southern Europe, the closing of the Western frontier, repeated and intensify-
ing panics and recessions, and uncertain and troubled labor relations in the new
industrial economy all combined to cause an American psychic crisis in the 18gos.
But the stunning economic growth of the last decades of the century made the
United States the world’s largest economy and greatly expanded the middle class.
It was with an assumption of future prosperity and growth that this middle class,
often in cooperation with the more established upper class, undertook extensive
reforms in governance and society in the following decades that were designed to
make American cities more healthful, beautiful, and moral places to live. As Samuel
Hays argues, many of those who supported reform were optimistic, thinking not of
impending crisis, but of the application of science in the name of national progress.
If Americans experienced a psychic crisis in the late nineteenth century, it was of
a different nature than the British crisis, for the upper classes of the two nations
were in very different moods.>
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Britain in the 1880s

Concerns about Britain’s depressed economy in the 1880s overlapped with fears of
political and social disturbances, and smoke-filled air provided an apt symbol for
people’s inability to see what lay ahead. A contemporary article summed up 1879
as “a year of continuous gloom. Cheerless weather, bad trade, social discomfort,
[and] unforeseen political disasters, have made up the staple of experience in the
United Kingdom, with only here and there a bright interval to relieve it.” The
metaphorical darkness of the time was matched by the literal state of the atmo-
sphere. December 1879 was London’s foggiest month on record; on some days the
fog was so dense that carriage traffic became impossible, and pedestrians had to
grope blindly along the edges of buildings. After additional fogs covered London
during the remainder of the winter, the Registrar General, responsible for compil-
ing statistics of births and deaths, reported that mortality in London had risen 220
percent during the fogs, causing the premature deaths of about three thousand
people.s

Two prominent reformers soon began independent efforts to combat the smoke
problem. Ernest Hart, the editor of the British Medical Journal and the chair of
the National Health Society, urged his organization to take action. The society, a
quintessentially Victorian assemblage of upper-class men and women that focused
on instilling “sanitary knowledge” in the working class, responded quickly to Hart’s
suggestion. Independent of Hart, the housing and open-spaces advocate Octavia
Hill began work on the smoke issue through the Kyrle Society. This organization
aimed to improve the lives of poor city residents by bringing nature and art into
the slums. When Hart and Hill learned of each other’s interest in attacking the
smoke nuisance, they persuaded their respective societies to form a joint Fog and
Smoke Committee. Despite the two groups’ differences, they shared a common
concern that coal smoke damaged the environment, human health, and morality.
From the beginning, the committee viewed smoke’s detrimental effects on health
and the environment as significantly interrelated.*

Members of the Smoke Abatement Committee, as it soon became known, be-
lieved that open spaces and growing plants were not simply pleasing to look at, but
were also important sources of fresh air. The idea that the natural world exerted an
important influence on health had long existed, but it gained particular promi-
nence among urban reformers during the late nineteenth century in Britain and
the United States. So widespread was the view that vegetation was vital to health
that many writers referred to parks as “the lungs of London,” just as many New
Yorkers had come to call Central and Prospect Parks the lungs of their city. Park
land was increasingly needed, reformers contended, because rapid urban expan-
sion was pushing the countryside ever further from the hearts of cities, diminish-
ing the likelihood that breezes would bring in unpolluted air.s

Like most educated Victorians, smoke-abatement activists believed that an abil-
ity to appreciate nature and art was essential to what it meant to be a civilized
person. As working-class political and economic power increased during the late
nineteenth century, apologists for the elite complained that “the masses” lacked
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the respectable values and cultured sensibilities required for responsible citizen-
ship.® Many believed that sustained educational efforts were needed to accom-
plish this goal and that air pollution interfered with its realization. W. R. E.. Coles,
a prominent smoke-abatement advocate, argued in 1883 that a “darkened and pol-
luted atmosphere” caused a decline in the “tastes and moral tone” of those sur-
rounded by it and suggested that air pollution might have negative consequences
for social order.”

The Smoke Abatement Committee decided to publicize their cause by sponsor-
ing an exhibition of smoke-prevention technology, which opened in November
1881. Containing more than 230 exhibitors, the exhibition was divided into two
sections, industrial and domestic. Instead of accepting manufacturers’ claims about
the smoke-preventing properties of their stoves, grates, and boilers, the exhibition
subjected them to impartial and scientific trial. Thirteen thousand people visited
the exhibition in its first week; by the time it closed, 116,000 people had seen it.
The exhibition attracted a great deal of attention from other cities faced with a
smoke problem. The Manchester and Salford Noxious Vapours Abatement Asso-
ciation was so impressed that it asked for permission to put on the exhibition in
England’s industrial Northwest, where it opened in the spring of 1882."

After the exhibitions ended, the Smoke Abatement Committee reconstituted
itself on a more permanent basis as the National Smoke Abatement Institution.
But many of the participants soon became discouraged at the seemingly intrac-
table nature of the smoke problem and turned their attention to other issues. Those
who remained found themselves divided over how to proceed. Some believed that
the group had devoted too much attention to education and not enough to legisla-
tive reform.” Despite the call for greater state intervention, many activists were
strongly committed to achieving improvement through voluntary efforts instead
of through government pressure. The public health expert Douglas Galton ex-
pressed such laissez-faire principles unequivocally in an 1880 address before the
Sanitary Institute. “Real practical progress” in reducing smoke, he insisted, “can
only be secured by the exertions of the individual members of the community.”>

By the middle of the 1880s, the National Smoke Abatement Institution had lost
much of its early enthusiasm. The group continued to promote the use of “smoke-
less” grates and gas, but its hopes of rapid improvements in air quality were disap-
pointed. It called on the government to appoint a Royal Commission to investigate
the smoke problem, but these efforts collapsed when the Home Secretary rejected
the proposal. In 1884, disenchanted with the group’s failure to achieve meaningful
progress through education alone, Lord Stratheden and Campbell introduced a
far-reaching bill that would have regulated smoke from all new dwellings in Lon-
don. A majority of MPs blocked the bill, but they proved less successful in keeping
London’s smoke-filled air from entering parliament. Despite the installation of
filters in the ventilation system, smoke continued to enter. Reporting on the fail-
ure of this technological fix, the Lancet observed that politicians might finally
realize that “if they determine to legislate in a clear atmosphere, they must provide
for the prevention of fog in the whole of London, as well as in the legislative
chamber itself.”
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The United States in the 1890s

The London fogs of 1879-1880 made news in the United States, as did the heavy
fogs of subsequent winters. Reporting from London in early February 1880, a New
York Times correspondent wrote that the British capital had experienced virtually
“a week of night” as a result of unremitting fogs: “[A] curtain of cloud, thick with
the smoke of coal fires, has been drawn over London. . . . [T]he fog has pervaded
all society . . . it has poisoned some of our citizens to death . . . it has set pedestri-
ans crying aloud in the streets lest they should be run over, and they have not
always cried successfully.” The sensationalistic tone of this article may have helped
promote an American fascination with London’s extreme pollution, a fascination
which persisted throughout the era. In 1889, the New York Times reported on
“Pea-Soup Fog in London,” using a common metaphor that described not only
the thickness of the moisture, but also its yellowish tinge. The newspaper noted
that “New-York’s Worst Fog Does Not Approach It

Many Americans followed with interest Britain’s smoke problem and the efforts
to solve it. Secretary of State James G. Blaine asked the U.S. embassy in London
to find “some suitable person” to visit the smoke prevention exhibition and report
back to his office. The effort, he noted, would benefit the citizens of Cincinnati,
Pittsburgh, and other cities that burned bituminous coal. In other words, the State
Department understood the growing importance of smoke abatement in Ameri-
can cities and the relative expertise of British engineers and inventors in combat-
ing the problem. Yet many Americans looked to London not just as another
smoke-afflicted city with lessons to give, but also as the world’s metropolis. London’s
failure to control its smoke could represent a failure of Anglo civilization. Equally,
London’s persistent smog could signal the insignificance of smoke abatement to
world status. “We of Chicago hope to rival London as a great center of civiliza-
tion,” wrote an engineer in 19o6. “If London finds it possible to endure the smoke,
we can undoubtedly do the same.” Americans on both sides of the abatement
issue, then, looked to Britain for guidance.™

Americans did not need to look across the Atlantic to find growing smoke clouds,
however. The United States witnessed increasing concern for polluted air in the
1880s, but it saw little organized effort to control smoke. Americans did not create
an organization even vaguely resembling the National Smoke Abatement Institu-
tion, and not until the first years of the 18gos did Americans begin a serious attack
on smoke. Although several cities had passed anti-smoke ordinances before the
189os, and although urban residents had long sought relief from offensive smoke-
stacks through nuisance abatement laws and the court system, not until that de-
cade did Americans create an organized movement that treated smoke as a citywide
problem. Pittsburgh, St. Louis, Cleveland, and Chicago all witnessed the begin-
ning of concerted anti-smoke activism between 18go and 1893. Activists in these
cities redefined smoke, attempting to remove its somewhat positive image as a
symbol of progress. According to these reformers, smoke was dirty, unhealthful,
ugly, evil, and wasteful
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As in Britain, the unhealthfulness of smoke played an important early role in
American anti-smoke activism. Indeed, in Pittsburgh it was the Women’s Health
Protective Association of Allegheny County that first sparked an organized assault
on the city’s smoke pall. Members of the association, many of whom were wives of
influential men in the city, lobbied the city council for the creation of a new,
effective anti-smoke ordinance. Just as important, they attended meetings of the
Engineers’ Society of Western Pennsylvania and brought with them physicians
who argued that smoke was a threat to human health. At one such meeting, engi-
neer William Metcalf asserted that “there is nothing particularly unhealthy about
smoke; on the contrary, it may mitigate other and worse evils.” A physician in the
crowd at the behest of the Women'’s Health Protective Association promptly rebut-
ted this argument: “Take an atmosphere . . . in which trees will not grow and it is
not a good atmosphere for man, and such is the atmosphere of the city of Pittsburg
[sic].*®

The debate concerning the unhealthfulness of smoke was by no means con-
fined to such meetings. While lengthy London fogs provided stark evidence of the
health threats of coal smoke in Britain, American cities did not experience similar
catastrophes. Although temperature inversions could trap smoke for days at a time,
no intense, deadly episodes alerted American urbanites to the acute dangers of
smoke to human health. Instead, anti-smoke activists attempted to connect smoke
to numerous chronic health problems, including many lung ailments. In St. Louis,
for example, a middle-class women’s organization, the Wednesday Club, passed a
resolution in 1892 as they began their crusade against smoke: “We feel that the
present condition of our city, enveloped in a continual cloud of smoke, endangers
the health of our families, especially those of weak lungs and delicate throats,
impairs the eyesight of our school children, and adds infinitely to our labors and
our expenses as housekeepers, and is a nuisance no longer to be borne with sub-
mission.” The Wednesday Club offered support to the newly formed Citizen’s
Smoke Abatement Association and aided in the lobbying effort to pass the anti-
smoke ordinance of 1893.77

The Wednesday Club’s resolution points to the multifaceted definition of the
smoke problem. Unable to rely solely on the health effects of smoke, anti-smoke
reformers emphasized other associated problems— particularly cleanliness and
aesthetics—two very obvious and intrusive aspects of dense smoke. In Cleveland,
Charles F. Olney, an art teacher and owner of a large art collection, led the early
anti-smoke crusade on largely aesthetic grounds in 18¢2. Olney created the Society
for the Promotion of Atmospheric Purity and lobbied the city for effective enforce-
ment of its new anti-smoke law. Expressing a perspective quite similar to his Brit-
ish counterparts, Olney claimed that the “gospel of cleanliness can be preached
and illustrated only under favorable conditions. The more cultivated and refined
the masses, the more room for that which shall sanctify home and society, and
therefore, the less room for multiform social and political ills.” According to Olney,
proper aesthetic appreciation could elevate all human beings, but pollution im-
peded such progress.®
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Taken together, the efforts in these four cities reveal a changing perception of
the urban atmosphere in America’s industrial centers. As in Britain, American
middle-class anti-smoke activists were steeped in Victorian ideals which related
cleanliness, health, aesthetics, and morality. To be orderly, healthful, and moral, a
city also had to be clean and beautiful. With the booming economy of the first
years of the 18qgos, the expanding middle class began to demand more of their
prosperous cities. Chicago’s former chief health officer, Andrew Young, summa-
rized this attitude: “It is only by the strict regard of the rules of cleanliness and
healthfulness that we are enabled to keep ourselves and surroundings in a condi-
tion befitting the common sense of enlightened humanity and civilization. Our
atmosphere is no exception to the general rule.”

This reform fervor resulted in new anti-smoke legislation in several cities. These
laws proved largely ineffective, however, and judges often declared them uncon-
stitutional. Moreover, many anti-smoke organizations of the early 18gos could not
survive the depression following the panic of 1893. In some cities the laws and the
organizations remained intact through the economic downturn, but with little
effect.

Britain at the Turn of the Century

In the mid-18gos, the Smithsonian Institution published a series of essays concern-
ing the relationship between air and human life. Two of the essays came from
individuals prominent in the British smoke abatement movement. Julius B. Cohen,
a chemistry professor from the industrial city of Leeds who would later belong to
the executive committee of the Smoke Abatement League of Great Britain, sought
to prove that sustained exposure to air pollution caused serious health problems.
Rollo Russell, a prolific writer on smoke and the son of a former prime minister,
suggested that air pollution provoked intemperance and social unrest among ur-
ban workers. “The air being deprived of its exhilarating powers,” he wrote, encour-
aged city residents to “seek stimulants in food and drink, and go to mischievous
excess in the consumption of animal flesh and alcohol . . . Most children born
and bred in the crowded parts of towns are sickly, pale, feeble, unnaturally sharp
and wizened.””

The Cohen and Russell articles appeared as the culmination of the Smithsonian’s
Hodgkins Fund competition. Endowed by a large bequest in 1891 from Thomas
George Hodgkins, an English-born businessman, the competition aimed to pro-
mote the study of the atmosphere. It attracted over two hundred papers and stimu-
lated greater attention to smoke among scientists, helping activists on both sides of
the Atlantic make the case that smoke was a serious health problem. The Cohen
and Russell essays in particular encouraged American readers to think of air pollu-
tion in distinctly British terms, wrapping the issue within fears of and for the urban
masses.>

Like America’s middle-class Victorian reformers, many Britons considered smoke
not simply an inconvenient nuisance, but rather part of a web of problems that
threatened their nation’s social, economic, and imperial future. Some feared that
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environmental degradation undermined the sustainability of city life by damaging
the air, food, and health of residents.3s Writing in 1887, Lord Reginald Brabazon,
the twelfth Earl of Meath, warned that if such trends continued, Britain would
eventually suffer on the battlefield. These concerns intensified as a result of Britain’s
difficulties in South Africa during the second Boer War (1899-1902), in which it
experienced a series of costly and unexpected defeats. To make the situation worse,
Britain’s system of voluntary recruitment was severely strained when a large pro-
portion of the men who volunteered for enlistment failed their army physical ex-
ams. To Sheffield’s smoke inspector, William Nicholson, the reason for this
“physical degeneracy” was “directly traceable to the constant inspiration of im-
pure air.”

Concerns about the military consequences of physical deterioration were con-
nected to fears about its effect on Britain’s ability to compete economically. Re-
jecting arguments that a period of low profits and increasing foreign competition
was no time to advocate stricter enforcement of anti-smoke laws, William Bousfield
asserted in 1882 that “there is but one way of maintaining our industrial ascen-
dancy, and that is by the excellence and the artistic beauty of our manufactures.”
Bousfield insisted that the design and quality of manufactured goods deteriorated
in an environment of “gloom and ugliness,” and maintained that the smoke that
had “arisen in the creation of our trade . . . must be removed if we are to preserve
it.”s

Smoke, often described as unconsumed coal, struck many as visible evidence
that the nation was “wasting in the most irresponsible manner” its most precious
natural resource. If Britain used up its supplies, other countries could charge high
prices for their coal and force Britain into a state of dependency. In 1907, John W.
Graham, who went on to chair the Smoke Abatement League, predicted that as
Britain’s coal supplies dwindled, its industrial base would collapse:

When our coal has gone the manufacturing and mercantile part of the greatness
of England and all that depends upon it will have gone too. London will live by
running hotels in which Americans can spend their holidays, and as a centre of
culture and fashion; in Lancashire and Yorkshire sheep will wander over the ru-
ined heaps of former towns; Manchester and Leeds will be visited chiefly for their
Art Galleries and Libraries, their impoverished Universities and interesting old
Town Halls, doubtless cleaned at last.3®

In December 1898, Brabazon chaired a meeting of prominent individuals who
wanted to resume the fight against smoke. The organization they formed, the Coal
Smoke Abatement Society, adopted a strategy quite different from that of the Na-
tional Smoke Abatement Institution of the 1880s. Instead of directing its efforts
toward education and persuasion, this new group focused on insuring greater en-
forcement of anti-smoke laws. Its president, Sir William Blake Richmond, explained
thatlocal officials were often “averse to convicting themselves or their friends; and
a kindly and amiable transfer of good-will went on between our local governors,
their friends, and inspectors. Inspectors did not see the smoke, and denied, there-
fore, that it existed.”s?
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Local sanitary authorities held primary responsibility for enforcing the law against
smoke, but if they failed to do so, higher levels of government were supposed to
intercede. For the vestries of London, this body was the London County Council;
elsewhere in England, the Local Government Board had this responsibility. One
of the society’s first projects was to put pressure on the London County Council to
indict polluters when vestry authorities would not act. As a result of these efforts,
the society claimed that the number of smoke nuisances within the immediate
metropolitan area had fallen from 187 cases in 1900 to only 15 in 1908. Leaders of
the society complained, however, that much of the smoke obscuring London’s
skies came from factories situated outside the council’s jurisdiction. The society
repeatedly asked the Local Government Board to take action, but the board in-
variably ignored its requests. Frustrated with this inattention, activists hoped to
extend the authority of the London County Council so that it could deal with
smoke from neighboring districts. The government declined to give the board this
power, but it did grant another of the group’s requests: in 19o4, the Foreign Office
asked British ambassadors stationed in Washington, D.C., and several European
capitals to furnish information about how other industrialized countries regulated
smoke. The ensuing report, presented to Parliament in 1905, focused particular
attention on the United States; it even included a copy of the legal notice that
Chicago’s chief smoke inspector issued to violators of the city’s smoke ordinance 3

The United States in the 1900s

If British anti-smoke organizations hoped to learn something from a study of Ameri-
can ordinances, American reformers hoped to learn from British organizations. In
the spring of 1905, Dr. Charles Reed, Cincinnati’s noted surgeon and gynecolo-
gist, used what he had learned from his travels in Europe, particularly Britain, to
develop a strategy for a smoke abatement movement in the United States. While
in Manchester, Reed had become familiar with that city’s Smoke Abatement
League. He quickly saw the value of such an organization and brought the idea
home with him to Cincinnati. In an address on the smoke problem delivered
before that city’s Woman’s Club, an exclusive organization of 150 prominent citi-
zens, Reed proposed that the women of Cincinnati initiate a smoke abatement
league, and indeed, that they attempt to create some national anti-smoke organi-
zation, no doubt to be modeled on Britain’s Coal Smoke Abatement Society.»
In his address, Reed made clear that he understood his audience’s particular
interest in smoke abatement. Noting that women were martyrs to the growing
smoke problem, he charged that “the extra drudgery in housekeeping imposed
upon women is never taken into account by the company whose factories fill the
air with soot that filters alike into the parlor and bed-room.” Moving beyond the
issue of cleanliness, Reed also emphasized the health aspects of air pollution,
relating smoke to tuberculosis, catarrh, and other respiratory diseases. No doubt,
many of the club members well understood the implications of the city’s dense
smoke. For nearly a year, the club’s Civics Department had studied the smoke
problem, observing offensive stacks, gathering information concerning effective
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abatement equipment, and inviting Reed to speak before the larger organization
on the issue.*

After Reed’s presentation and a subsequent address by Dr. Julia Carpenter, an-
other Cincinnati physician long engaged with the smoke issue, the women drew
up a plan of action. In 1906, Carpenter, Reed, and several members of the Woman’s
Club joined other middle-class reformers in forming the Smoke Abatement League.
Over the next few years the league grew into a powerful force in the city; with a
membership list that resembled a “who’s who” of Cincinnati, the league had more
than enough political clout to influence public policy. The organization lobbied
city government for more effective enforcement of its anti-smoke ordinance. More
important, the league hired a superintendent to conduct his own investigations
and make citizen’s arrests of smoke offenders. Twice over the next four years, league
superintendents would move into the city’s chief smoke inspector position. Through
the league, its superintendent, and its connections in municipal government,
middle-class reformers guided the city’s anti-smoke movement. As with the earlier
anti-smoke efforts in the United States, the movement focused on the health, clean-
liness, aesthetic, and moral implications of smoke, and the city battled smoke
through a small office within the Health Department.®

Cincinnati was not the only American city to experience a revival in anti-smoke
activism in the early 19oos. Just three days after Reed delivered his influential 1905
address in Cincinnati, the New York Times reported on the efforts of Charles T.
Barney in New York City. Barney, a real estate agent, hoped to spark an effective
anti-smoke movement in his city through the organization of a smoke abatement
league, justas Reed had done in Cincinnati. Over the next two years that organiza-
tion, the Anti-Smoke League, led a crusade against the smoke cloud developing
over Manhattan. Under pressure from the organization, the Board of Health re-
vived an old ordinance which required the use of a “smoke consumer.” The city
launched dozens of cases against smoke offenders in the early months of 1906,
with members of the league notifying Health Department officials of offending
stacks so that the city might initiate legal proceedings. More important, once cases
reached trial, the league located witnesses to the offending stacks who testified
that the smoke caused them annoyance.#

The assistance of the Anti-Smoke League made a significant difference in the
city’s effectiveness and apparently had some effect on the clarity of the air. A New
York publication, Medical Record, indicated that the league and the city had made
progress in the summer of 1go6. “This method of frequent daily arrests,” the maga-
zine wrote, “has had its effect, and there are now few chimneys giving forth black
smoke.” In New York, as in Cincinnati, the organization of a single-issue interest
group kept the smoke problem before the public and forced municipal action.®

Britain, 1905-1910

Britain’s pressure groups also kept the smoke problem before the people, and de-
spite their nation’s dependence on coal, they often worked toward new fuel solu-
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tions. The Coal Smoke Abatement Society received frequent assistance from the
Lancet, which provided ample and favorable coverage in its pages and helped the
group evaluate the claims of smoke-preventing fireplaces. Inspired by this group’s
success, reformers in Manchester hired their own smoke inspector, who “worked
on the lines on which the inspector of the London Coal Smoke [Abatement]
Society has worked so successfully for the last ten years.” Like Cincinnati’s Smoke
Abatement League and New York’s Anti-Smoke League, the inspectors hired by
the society and the Manchester group provided evidence to aid in prosecution and
ensure strict enforcement of the law. In Manchester, activists linked these efforts
toward better enforcement with education, combining a program about the ben-
efits of clean air with the promotion of gas cooking and heating appliances.#

Despite achieving some notable successes, many reformers recognized that a
purely local approach had serious shortcomings. Jurisdictional boundaries meant
that local governments lacked the authority to take action against sources of smoke
that lay outside city limits. In many cases, however, local authorities failed to act
even when they clearly had the power to do so. Smoky factories were sometimes
owned by the very officials whose duty it was to enforce smoke laws. More com-
monly, officials feared that stringent application of the law would drive away in-
dustries and jobs. As Sheffield’s smoke inspector explained in 19os, until
environmental standards were enforced uniformly throughout the country, pol-
luting factory owners would continue threatening to relocate whenever local au-
thorities tried to make them reduce their smoke output. Fred Scott, secretary of
the Manchester Smoke Abatement League, similarly argued that uniform stan-
dards and unbiased enforcement were sorely needed.#

The late nineteenth and early twentieth centuries in Britain were a period of
increasing governmental involvement in many matters previously left to private
initiative, such as education, housing, and health insurance. Adapting to this chang-
ing political context, many anti-smoke activists came to believe that the health
effects of air pollution justified greater state action. Giving voice to this shift, one
reformer argued that an “individual who is one of a community . . . must not do
that which will produce ill effects on the health and comfort of the community.”#
The reformer John W. Graham noted in 1go7 that health remained worse in cities
than in the countryside, even though people in urban areas generally had higher
wages, superior nutrition, and better sanitation than rural residents. “The atmo-
sphere is largely responsible for the difference,” he wrote, adding that “the atmo-
sphere is made what it is by smoke.” Everyone had a right to pure air, and the state
had a compelling interest in protecting it, even if this meant fines for individual
householders.#” Two decades earlier, such arguments had been rejected as extreme,
even by many people involved in the smoke-abatement movement, but a growing
number now agreed with them.

In 1909, smoke activists from Glasgow, Sheffield, Manchester, and other indus-
trial cities formed an organization to coordinate their efforts. Called the Smoke
Abatement League of Great Britain, the group sent a deputation of municipal
officials to meet with the president of the Local Government Board in 1910. They
argued that the only way to solve the smoke problem was through more active
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government involvement. William B. Smith, the acting president of the Glasgow
and West of Scotland branch of the league, repeated a common refrain among
reformers, namely that each locality “could only take action with regard to works
within its own area, whilst it often happened that there were works just beyond the
city or borough which poured out smoke continually, yet no action could be taken.”#

International Cooperation, 1910-1914

In the fall of 1911, Richard B. Mellon provided funding to the University of
Pitisburgh’s Department of Industrial Research for a comprehensive study of smoke.
The investigation focused on Pittsburgh’s smoke problem, but with implications
for smoky cities everywhere. It covered all aspects of the issue: smoke’s effects on
the economy, physical health, mental health, vegetation, weather, and building
materials, as well as its engineering causes. The Mellon Investigation was the most
extensive and thorough study of the smoke problem yet undertaken in the United
States, and its reports, issued in a series of nine bulletins in 1913 and 1914, set the
standard for the professional investigation of the problem.® The institute gathered
twenty-seven specialists for the study, including seven physicians, five architects,
four engineers, and two chemists. The two most active participants, economist
John O’Connor and chemist and chief fellow Raymond Benner, published exten-
sively in the years during the study, making certain that the investigation would be
widely known.s

The Mellon Investigation largely involved a review of existing knowledge of
smoke and its effects. Most of the bulletins, then, offered valuable collections of
information, but not necessarily new understanding of the various aspects of the
problem. This was not the case in two very important areas of research, however:
engineering and health. The engineering researchers conducted a soot-fall study
in Pittsburgh, modeling their collection on a similar London study conducted in
1912. The investigators found that Pittsburgh’s annual average soot-fall per square
mile was 1,031 tons, more than four times London’s 248 tons. More significantly,
the engineers conducted a survey of 152 stationary coal-burning plants in Pitts-
burgh. The study categorized the plants by means of stoking, hand-fired, chain-
grate stoker, underfed stoker, and so forth, and then compared the emissions from
each of these types. Fifty percent of the hand-fired plants were in violation of the
smoke ordinance, while underfed and side-fed stokers performed admirably, with
negligible violations. The bulletin concluded that the abundance of cheap fuel
(Pittsburgh sat atop a n2-trillion-ton coal field) contributed to the lack of interest
in efficient firing of boilers, particularly with automatic stokers. “One cannot read
the report,” Power editorialized, “without again being reminded that plenty of avail-
able cheap fuel is sometimes an evil as well as a blessing to a large city, for as long
as it is cheap, gross negligence and resulting smoke accompany its use.”s

The Mellon study’s ninth bulletin contained original research concerning
smoke’s effects on health. Here Dr. Samuel Haythorn published his research on
the effect of carbon deposition in the lungs on tuberculosis and pneumonia.
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Haythorn conducted experiments using a guinea pig and a white rabbit (just one
of each). From his research, Haythorn concluded that smoke adversely affected
the lung tissues of pneumonia patients, a conclusion which amplified the findings
of German physician Louis Ascher. In 1906, Ascher had compiled mortality statis-
tics that indicated a link between acute pulmonary disease and residence in smoky
districts, and his work received considerable international attention. Now,
Haythorn’s work provided histological support for Ascher’s broad epidemiological
study.s

Although the Mellon study ostensibly focused on Pittsburgh’s smoke problem,
O’Connor and the other investigators collected information from all over Europe
and the United States. As the investigation neared completion, the bulletins found
an international market. O’Connor himself communicated with several British
activists and officials, including Lawrence Chubb, who for many years served as
secretary of both the Commons Preservation Society and the Coal Smoke Abate-
ment Society. O’Connor also collected information from Britain, including a re-
print of Rollo Russell’s 1899 lecture, “London Fog and Smoke,” and pamphlets
from the Glasgow Smoke Abatement Exhibition of 1912 and the International
Smoke Abatement Exhibition and Conference held in London the same year.s

Benner represented the Mellon Investigation at the latter meeting, giving those
in attendance a detailed preview of the study then under way. Benner was one of
sixteen delegates from outside Britain. Several American cities sent representa-
tives and speakers, including C. W. A. Veditz from the University of Pittsburgh and
Thomas E. Donnelly of Chicago. Donnelly, the chairman of Chicago’s Smoke
Abatement Commission, discussed at length the administrative aspects of his city’s
anti-smoke movement. Donnelly claimed that Chicago’s educational approach
had achieved remarkable success, perhaps reducing the city’s total smoke by one-
third and reducing the emissions of certain stacks by much more

The presentations delivered by Donnelly and Benner revealed the significant
changes in the public conception and municipal regulation of smoke that had
occurred over the previous decade. States had given cities the authority to regulate
emissions, and many urban residents had come to assume that municipal govern-
ments had the obligation to improve air quality. These new expectations led to
evermore complicated anti-smoke ordinances, often modeled after the Chicago
law. The new generation of laws generally required smoke inspectors to have engi-
neering experience and to pass a civil service exam, an important step toward
professionalizing the smoke abatement effort. The laws also conferred upon in-
spectors the right to enter all premises emitting dense smoke, with the goal of
allowing inspectors to instruct operators in better techniques or to determine what
structural improvements proprietors needed to make s

The new laws, combined with the greater emphasis on study and education,
indicated the arrival of a new phase in the anti-smoke effort. The old Victorian
ideals connecting health, beauty, and cleanliness to the morality of urban resi-
dents began to lose their luster, and a nation infatuated with progress and effi-
ciency began to search for more scientific justifications for the abatement of smoke.
With engineers at the forefront of the anti-smoke effort in the early 1910s, the
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national discussion of the smoke problem naturally turned toward efficiency is-
sues. Certainly, the health, cleanliness, and aesthetic implications of smoke never
disappeared from the movement, and the middle-class women’s organizations that
were so instrumental in sparking activism did not lose interest in the issue. Indeed,
in some cities, including St. Louis and Cleveland, women’s groups organized im-
portant anti-smoke crusades in the 1920s. Yet, while some women may not have
lost their enthusiasm for reform, they did lose much of their influence. As cities
turned toward a technological solution to the air pollution problem, the issue of
economic waste, both for consumers of coal and victims of soot, gained in sa-
lience, and engineers eclipsed women as the voices of reform. The grand meta-
phors of smoke as the bane of civilization, as the manifestation of evil, no longer
seemed appropriate.s®

British speakers at the conference shared their American counterparts’ concern
that smoke was inefficient, uneconomical, and unnecessary. William Nicholson,
the chief smoke inspector for the steelmaking city of Sheffield, told attendees that
science offered a solution that would benefit both the users of coal and the wider
community by reducing the amount of fuel consumed and the amount of smoke
produced. Stressing cooperation between employers, employees, and government,
Nicholson argued that modern equipment, “scientific feeding” of industrial fur-
naces, and inspectors who possessed technical expertise in smoke prevention would
together solve the smoke problem. Education should be used to show factory own-
ers that they would save money by investing in modern technology and by teach-
ing stokers how to burn coal more efficiently.s”

Other British representatives at the 1912 conference agreed with Nicholson that
education could reduce the smoke problem, but many felt that persuasion and
enlightened self-interest would not eliminate it. Notable improvements had oc-
curred in some places, but many towns and cities remained full of smoke. Some
factory owners seemed content to burn coal wastefully rather than invest in less
polluting equipment, safe in the knowledge that fines, if levied, would be modest.
Private smoke inspectors, hired by anti-smoke groups, could be used to prompt
local authorities into action, but the latter often failed to act because they feared
that offending industries would simply move away. To establish uniform and com-
prehensive standards across the country, immune to local pressure and modifica-
tion, many felt that smoke inspection should become a responsibility of the national
government.s®

In contrast to Nicholson’s characterization of the smoke problem as predomi-
nantly industrial, and a matter of science and engineering, others viewed it as
predominantly domestic, the result of poor public policy. William B. Smith, who,
in addition to leading a local branch of the Smoke Abatement League of Great
Britain, was the chairman of Glasgow Corporation’s Air Purification Sub-Com-
mittee, asserted that industry accounted for only a quarter of the city’s smoke. The
remainder came from fireplaces and stoves in hotels, restaurants, offices, and pri-
vate houses. In contrast to industry, where new equipment and improved stoking
could reduce smoke emissions, little could be done to reduce the amount of smoke
from coal in open fireplaces.?
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The occasion of the 1912 international conference on smoke abatement pro-
vided opportunities for participants from both the U.S. and Britain to bolster their
claims that the smoke problem required greater attention from their respective
governments.* If smoke was an appropriate subject for an international meeting,
it seemed natural to compare one country’s progress in reducing smoke against
another’s. By linking clean air with efficient production and healthy citizens, ac-
tivists implied that smoke abatement provided visible proof of a nation’s capacity
to succeed in a world where the ability to compete both industrially and militarily
appeared essential to its survival.

Conclusion

British and American activists attacked coal smoke in remarkably similar ways.
Smoke’s pervasive and invasive unpleasantness allowed people in both countries
to use it as a symbol for much greater problems in society. The nature of the
pollution problem, bolstered by communication between the two nations, also
forced the movements against smoke to evolve in very similar ways. Both nations
turned to engineers to find solutions to the technical aspects of smoke pollution.
Neither country witnessed the development of a significant movement to control
the use of coal, and both nations continued to suffer from polluted air. In 1913,
William Smith traveled from Glasgow to Pittsburgh to attend the International
Association for the Prevention of Smoke, a North American organization of smoke
abatement engineers and officials. In a speech to the group, Smith discussed
Europe’s smoke problem and the state of efforts to reduce it. With obvious disap-
pointment, not with Smith but with Pittsburgh itself, the Gazette Times editorial-
ized that “William B. Smith, described as a noted expert on air purification, said
nothing that has not been said before.” The newspaper noted that Pittsburghers
had all the information they needed to act and lamented that most citizens re-
mained complacent about the smoke problem. “Yes, smoke is a bad thing,” the
paper concluded. “None—not even a Glasgonian—knows it better than a
Pittsburgher.”®

In the spring of 1914, after years of pressure by smoke abatement groups, the
British government finally appointed a committee to consider whether additional
legislation was needed to reduce the smoke problem. Despite its auspicious begin-
nings—the committee included several prominent advocates of cleaner air, such
as Rollo Russell and Julius B. Cohen—other events soon interrupted its work. As
the head of the Smoke Abatement League ruefully observed in December 1914,
the “outbreak of war has caused the committee to suspend its sittings while hostili-
ties continue.”® Many scientists, including Cohen, turned their attention to mili-
tary projects. Because of concerns about aerial bombardment of British cities,
smoky air actually became a useful defensive measure for the duration of World
War [. Two and a half years later, the United States entered the war, a develop-
ment that significantly reduced its smoke-abatement efforts as well. Although most
U.S. cities witnessed dramatic decreases in air quality as the nation prepared for
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war, municipalities generally ceased enforcement of anti-smoke laws. In spite of
the fact that coal shortages turned public attention to conservation, municipal
officials assumed that anti-smoke enforcement would only impede the production
and transportation of goods, an unacceptable prospect during the war emergency.®

Pressure to reduce air pollution would resurface in both Britain and the U.S.
with the coming of peace, but the war permanently reshaped public attitudes to-
ward smoke. The symbolic significance accorded to smoke had begun to wane in
the decade prior to the outbreak of the war as engineers displaced lay reformers’
authority to speak out about air pollution. The war significantly accelerated this
trend by dwarfing relatively abstract concerns about industrialism’s compatibility
with civilization and whether cities could be healthy places to live with much
more tangible concerns. Whether one believed that the war was a life-and-death
struggle to defend democracy or a senseless act of collective self-destruction, the
horrific reality of warfare robbed smoke of the symbolic weight it had earlier pos-
sessed. Experts in the U.S. and Britain continued to pursue research and compare
approaches, but smoke had become almost entirely a technical question. During
the decades that followed, air pollution would be discussed by engineers, but largely
ignored by the wider public.%
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