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At its peak, Silicosis was defined as the most important industrial disease of the twentieth
century. This disease was extremely widespread and affected almost every major industry
involved with processing hard rock.’ Several factors led to the dissemination of this disease
among the laborers of the world, especially, the lack of knowledge and understanding of the
causes of silicosis and means of its prevention. As industry developed and technology
progressed, industry and science made significant advances towards understanding and
eliminating silicosis from the factories and mines of the world. This disease’s eradication,
however, required the cooperation of all affected. Proper use and integration of the various new
technologies would be the key to eliminating silicosis. Industries experience in the early
twentieth century shows that protection of industrial health must be realized through proper
planning and an understanding that no simple answer exists to the problems industry faces.

The Tri-State District of Oklahoma, Kansas, and Missouri was especially hard hit by the
ballooning silicosis crisis around the turn of the twentieth century. Mining operations began in
the Tri-State District in the early 1900s. By 1917, a government report noted that thirty percent
of the area’s workers had silicosis.” Some studies found that around sixty-seven percent of
workers had some form of silicosis in 1923. Investigations found in most mines an unusually

high concentration of dust. The average concentration of dust would have exceeded the 1988
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federal standard for silica exposure by ten times.* The numerous cases of silicosis were in direct
relation to the high concentration of silica dust present in the mines.

The economic, social, and environmental make-up of the Tri-State District was the main
cause for the spread of silicosis. The mines in the district operated on a piece-rate system, and
this meant that mine operators paid men for their output on a given shift.” This exacerbated the
dust problem as men often worked harder and longer, which induced heavier breathing within a
confined, dust saturated environment.® A social implicationﬂrelating to silicosis was the increased
susceptibility workers with silicosis had to contracting tuberculosis. Once a worker contracted
silicosis and tuberculosis, he became a health risk to all those he came in contact with. Often
times, workers spread tuberculosis to their families, and this fact lead to an overall rise of
tuberculosis cases within the area at a time when the rest of the United States reduced its number
of cases of tuberculosis.’

The early mining operations were marked by a lack of development in hygiene methods
for keeping the mines clear of dust and other industrial toxins. Contributing factors were
“drilling, blowing out drill cuttings... blasting, shoveling, boulder popping, tramming, and pillar
trimming... dumping ore buckets and crushing mineralized rock in the mill.”® The poor

environment that workers endured increased their exposure to silica, accounting for the rapid
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development of the disease among the district. The Tri-State District was a perfect example of
the problems facing industry in the early years of the twentieth Century.

The development of silicosis as a significant health risk was no doubt a direct result of
the industrial revolution. As mechanized processes became more efficient, the need of individual
artisans lessened, and the need for factory workers increased. In a speech given in 1945, Dr.
Dudley Irwin notes that widespread disease due to dust did not become an issue until individuals
began migrating en masse to the factories and mines.’” With the increase in factory workers, came
new issues of social and health related issues yet experienced by any society. Operators and
laborers quickly realized that serious health problems were developing among workers of the
industrial nations. Industries which worked with hard rock and sustained high dust
concentrations within their work environments experienced some of the worst industrial related
disease. As the conditions increased among workers, theories began to develop on how, what,
and why dust was causing such a prevalence of disease among labor.

How the dust was coming to affect workers was the easiest question to answer. Several
industries worked with hard rock throughout the course of the day: mining, sandstone grinding,
and pottery making to name a few. Thus, dust as a result of pulverizing hard rock was quickly
located as the source of the various pulmonary diseases in indu'stry.l0 Often times, the work of
grinding was carried out in confined factories allowing dust to accumulate, and without proper
ventilation the dust would become concentrated in the air. Mining was especially hazardous, and

the space where work was carried out was even more confined than in the factories. Blasting,
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grinding, and drilling were all environmental factors that produced heavy concentrations of dust,
and were quickly located as the source of the dust problem.*!

The next step in developing theories on the rampant pulmonary disease of industry was to
find what dust was the cause. Various groups began to analyze the dust that was prevalent in the
factories and mines. The work of these groups found disease to be most numerous where there
was a heavy concentration of silica dust, SiO,. Scientists found the silica dust particle to be most
damaging below five microns, and the work environment must have a high to medium
concentration of around fifty percent free silica dust in the air.'? Finally silica dust was
understood to be the cause, and the name silicosis was applied to the pulmonary disease
afflicting various industries which dealt with hard rock.

Why silica dust was so harmful was a more difficult question for doctors and scientists to
answer. Early theories postulated that the silica dust particles were sharp and tore at the lungs
when inhaled causing the fibrosis seen in x-rays of silicotics. This was quickly discarded as other
stronger dust compounds, such as diamond dust, almost never produced fibrosis. Eventually the
work of two scientists, Gye and Purdy, in 1921 discovered why silica was so potent. They
showed that silica, when dissolved in solution, creates silicic acid, and this acid creates the

chronic inflammation known as silicosis. >
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Diagnosing silicosis accurately posed other challenges to health professionals. Difficulty
arose from the contradicting data that x-rays and respiratory tests often presented. Several studies
on silicosis showed that definite fibrosis could be established by an x-ray, yet a patient could
show no signs of disability in the lung capacity tests."* For this reason, several criteria had to be
satisfied in order to establish that a worker indeed had silicosis. Therefore doctors based
diagnosis on the combination of a workers x-ray, dust exposure, and respiratory function test."”
Also, several symptoms were often manifested which pointed to developing silicosis: cough,
shortness of breath, chest tightness, and severe fatigue.' Silicosis, however, often took years to
develop. Only in extreme situations did the disease rapidly destroy the lungs. Furthermore, upon
leaving work silicosis could progress further for up to five years.!” Early research showed one
thing-silicosis was a health risk that was not going away. Methods had to be discovered to
prevent or cure silicosis, as this disease was rapidly spreading throughout industry around the

world.
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Developing preventative measures against harmful dust became a high priority for
companies and labor. As labor began to demand regulation of the workplace, often industrial
hygiene became a forerunning issue. Taking the position that industrial operators had the
necessity to insure the safety of their workers, state governments began to enact laws regulating
the employer.'® Also, workmen’s compensation laws in other countries began to put pressure on
the United States to follow suit. These developments were strong incentives to finding new ways
of curbing the cost that would surely come from the silicosis crisis.

Technological advances helped develop tools for reducing and preventing the amount of
dust produced in industrial work environments. Several innovations were wet drilling and
mining. This process would keep dust from being expelled into the air by workers. Other popular
and necessary methods included ventilation fans in dust filled factories and mines."” Mines
developed new procedures for workers to follow, especially in the uses of blasting. Mine
operators required miners to leave the mines prior to blasting. Then the miners had to wait a
certain amount of time before they could enter again.”° Grinding operations replaced sandstone
grinding wheels by synthetic abrasive grinding wheels. Factories owners enclosed or partitioned
from other plant or mine operations conveyer belts, vibrating tables, and other mechanized
aspects within industrial operations.”' These methods helped contain the areas where silica dust

exposure was possible.
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The prevention of dust, however, rested on the combined effort of labor and employers.
The part that workers would have to play in this process cannot be overstated, as they were the
ones who would have to follow the new procedures guiding their work. Dr. Louis Spolyar says
this best: “Unless he [the employee] uses the controls provided no amount of money or
engineering skills can affect a dust control program.”22 Employers, however, had their own
responsibilities. The employer’s main duty was to provide the necessary environmental
protections to their employees, this was made possible monetarily. Only with their cooperation
and adherence to existing laws would any significant progress be made in combating silica
dust.”> Even with all these new advances though, a cure or some medical prophylactic treatment
for silicosis was yet to be discovered. For that reason, silicosis persisted as an industrial disease,
until Doctors J. Denny, W. Robson, and Dudley Irwin pioneered a new and promising method
called aluminum therapy.

Doctors Robson, Denny, and Irwin began their work with silicosis in 1932. They worked
with the McIntyre Porcupine Mine in Schumacher, Ontario to begin studying silicosis in a
scientific fashion. They devoted their early work mainly to understanding the pathology of silica
dust once it was inhaled.* The three doctors quickly discovered that the physical presence of

dust in the lungs was not the source of debilitating fibrosis; rather, the solution of silica in the
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lungs caused a breakdown of the lungs normal function.” As their work progressed, they came
upon research by Leroy Gardner that suggested to them that a compound might exist to reverse
or inhibit the solution of silica dust in the lungs.”® Following that line of thought, the doctors
began researching various compounds that could possibly inhibit the detrimental effect of silica
dust.

Up until the early thirties, several other researchers suggested the possibility of a
substance that could totally inhibit silica dust from acting upon theﬂlungs, calling these
substances antidotal rocks.”’ Several anomalies were known to occur amongst various industries
that suggested silicosis could be inhibited. One such industry that made the claim was the coal
mines.”® The doctors devised a simple experiment based on the knowledge that any inhibiting
substance would have to reduce or prohibit the solution of silica. Their results were promising as
they found several substances did have an effect: iron oxide, coal dust, and flowers of sulfur;
however, the results were not so positive as to show any real promise in combating silicosis.”
After their initial tests with antidotal rocks, the doctors decided to take a break and pursue new
avenues for battling silicosis.

They decided to verify new research conducted by Dr. Heffernan who was another doctor

researching silicosis and the disease’s pathological effect on the lungs. Dr. Heffernan had
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postulated that the actual debilitating effect silica had was in its structure and the reaction of the
silica’s unsaturated oxygen atoms interacting with the tissues of the lungs.*>® So with this new
research, Dr. Denny suggested that nascent hydrogen should reduce the toxic effect of silica by
reacting with the unsaturated oxygen atoms resulting in the formation of water. To test their
theory they decided to use metallic aluminum, which, when introduced in the lungs, would create
nascent hydrogen, and aluminum hydroxide, neither of which are toxic.”!

The doctors tested their theory by using guinea pigs, dusting a control group of six with
free silica dust and another group of six with a dust mixture that was one percent metallic
aluminum dust and ninety-nine percent free silica dust. For sixteen hours a day over a period of
six months, the doctors exposed the animals to the dust mixtures. At the end of the study, the
doctors autopsied the lungs of the animals, and to their surprise the animals with aluminum
showed no silicosis while the control group all had developed silicosis.*? This new discovery was
soon proved the result of the aluminum creating a coating around the silica particle preventing its
solution in the lungs of the animals.*®> The doctors introduced their findings in a preliminary
report in 1937 and a second report in 1939, allowing further progress to be made in verifying and
evaluating the possibilities aluminum may have in inhibiting silicosis.

The next step in the process was to determine whether aluminum was suitable for use in
humans. Doctors and scientists immediately raised questions over the possible toxicity that
aluminum could have on human beings. During the animal testing no result showed any harm

caused to the animals subjected to aluminum. To be sure, the doctors administered aluminum to
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animals in several different ways. Still no adverse effects were caused in the animals that inhaled
aluminum, even in extreme doses.>* This was a significant development in the long history of
confronting silicosis. With this knowledge, the doctors began experimental trials in humans.
They were soon able to patent their process and began selling licenses to industrial nations
around the world.*

The administration of aluminum therapy in human beings produced favorable results for
this new method of protection from silicosis. Until the introduction of aluminum treatments,
there was no conceivable method for treating silicosis medically. This fact, coupled with the
relative harmlessness of aluminum, made treating humans a relatively easy process. Doctors
selected Men based on certain criteria to participate in early studies granted by the Mclntyre
Research Foundation, which owned the patent. In order to gain licensure, the administration of
aluminum treatments had to coincide with clinical studies of the men.*® Across the world,
companies began employing the use of aluminum therapy at their mines. By 1945, 30,000 men
were undergoing aluminum prophylaxis around the world.*’

Early studies began producing results that were favorable for the treatment of silicosis by
aluminum therapy. One study conducted in Timmins, Ontario, summarized their findings that

aluminum therapy produced amelioration of symptoms and increased the work capacity of some
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Aluminum: IL,” The Canadian Medical Association Journal 40 (1939): 222, 227.

% Dudley Irwin, “Address of Dr. Dudley Irwin,” 29.

%D. A. MacGregor, “Silicosis — Its Prevention and Treatment,” (Reprinted from West Virginia
Medical Journal (Sept. 1945)): 20, Box 61, Pitcher Collection, Pittsburg State University Library,
Pittsburg, KS; D. W. Crombie, J. L. Blaisdell, and G. MacPherson, “The Treatment of Silicosis by
Aluminum Powder” (Reprinted from The Canadian Medical Association Journal (April 1944)): 9-10,
Box 61, Pitcher Collection, Pittsburg State University Library, Pittsburg, KS.

3 Dudley Irwin, “Address of Dr. Dudley Irwin,” 30.



11

men. Furthermore, the doctors of the Timmins study stated, “We believe the inhalation of finely
particulate aluminum powder offers every prospect of preventing the development of human
silicosis.”® Several other studies conducted by the original developers of the treatment and
others in the United States corroborated these results.*® These various studies showed that third
party results could duplicate the original research giving more credibility to the use of aluminum
as treatment against silicosis.

Despite the incredible advances made by aluminum therapy, silicosis still remained a
prominent disease in industry. One issue with studying the impact of aluminum therapy on
silicosis arose from the fact that prophylactic benefits could not be measured fully until ten to
fifteen years after treatments of aluminum therapy began. This period was the usual length of
time that silicosis takes to develop debilitating signs in humans.*® All researchers involved also
came to the conclusion that aluminum therapy in no way was a cure for silicosis, nor could
aluminum alone solve the problem of silica dust in the work place. Only the total eradication of
silica dust could truly solve the problem so all industries were still advised to continue in every
way possible to prevent the proliferation of silica dust.

The experiences of industry in the early twentieth century shows that industrial health can

only be protected through proper planning and understanding that there will never be a simple
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cure all solution to industrial hazards. Silicosis especially helps teach that there is never any
simple solution to industries great problems. Aluminum therapy was seen as a step in that
process, a way to augment existing methods of preventing silicosis but was not touted as a cure
for silicosis.*! Without the cooperation of employers instituting appropriate technologies to
reduce dust, and without the cooperation of the labor force there could be no end to silicosis.
Indeed, this fact was illustrated in the Tri-State District as silicosis and industrial disease largely
disappeared as a result of the closing of mining operations in the district between 1950 and 1960,
as well as the issue falling by the wayside as industrial labor began an exodus from the area.**
They never truly learned this lesson in the mining operations of the Tri-State District, and they
have had to face serious social, environmental, and economic problems throughout the entire 20
century. Industry can learn an appropriate lesson with its experience of silicosis. Without proper
planning and research, industrial disease can easily become a serious issue. Silicosis was quite
right to be called an industrial plague, and easily could happen in today’s industry. As always,
vigilance and preparation are to be considered goods in industry, and are lessons that must be

taught and practiced seriously.
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