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This thesis examines the growth and awareness of health
and safety at work between 1780 and 1900. In this period the
hazards at work were increased by the intensification of
production brought about by the Industrial Revolution, and new
risks to health arose from the wider range of toxic substances
in use by manufacturing industry. There is discussion in the
thesis of the extent to which the problems were identified in
an age of short life expectancy and limited medical knowledge.
The sources studied have been largely medical, governmental,
trade and press reports. The emphasis is on the first effects
seen and recommendations made, and where possible, the extent
of the problem and the effectiveness of any preventative measures
adopted and examined. There is discussion of the growing
involvement cf the Government in industrial health and safety.

The subject is viewed in the light of modern thinking on
industrial health but uses a classification appropriate to
historical resources. Psychological and minor afflictions,
neglected in the 19th century, are not considered. The avail-
able literature is reviewed in each section. Three detailed
case studies conclude the thesis, two on the notoriously danger-
ous occupations of metal grinding and pottery, anc one on
occupational eye injuries. Each study is based on & different
type cf source material.

The thesis overall shows that there was extensive concern
for health and safety at work, but no systematic approach and
only ac noc implementatiorn of preventative measures; and that
the rate at which conditions improved variecd between different
industries and different categories of workers. However, some
modern principles of health and safety at work can be seen
emerging, and the period laid the necessary medical, technical
and legal foundations for developments in the present century.
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PREFACE

"Indifference to health and safety of workpeople
has been a feature of both ancient and modern
society. It is only since the 2nd World War,
from the 1940's onwards that there has been a
rapid growth in occupational health on a world-
wide scale."

(R S F Schilling 1981)%

There has perhaps never been a more appropriate
time than the present in the wake of the implementation
of the Health and Safety at Work Act 1974, to consider
the history of occupational health ir Britain. The Act
is the result of the first comprehensive review of the
topic by the legislature and it might be considered a
measure of its impact that the very phrase 'health and
safety at work', seldom heard before, has become a byword
in everyday use; and possibly, as a result increased more
than ever before people's expectations of healthy and safe
conditions at work. It is appropriate therefore, before
studying the history of the subject, to consider briefly
the present philosophy and practice of occupational health
and safety as embodied in the Act and its regime.

The Act was an enabling Act, a broad, generalized
piece of legislation making provisions for the Secretary
of State for Employment to act through the New Health and
Safety Commission, to draw up both Regulations which are given
the force of law by Statutory Instrument, and Codes of
Practice on specific health and safety matters. The Codes
of Practice act as guidelines for those enforcing the
provisions of the Act as to acceptable standards of safety
in the areas in question. Failure to comply with these
Codes is not in itself a breach of law but it is however,
indicative that the legislation has not beern observed anc
such evidence can be used in court proceedings. Guidance

notes are also issued by the Commission. These do not

1 R S F Schilling (ed.) Occupational Healir. Fractice (2nd enlarged
edition, 1981), p3.



xii

form part of legislation and their observance is not
compulsory as they are merely an expression of official
opinion. Where they relate to technical subjects, they
are representative of the views of highly qualified
technical officials and set the technical standards to
which the Factory Inspectors seek parallels.

The Act did not remove the existing legislation such
as the 1961 Factory Act or 1954 Mines and Quarries Act.
These continue side by side with the Act until such time
as thev are replaced by Regulations made under the 1974
Act., The purpose of the 1974 Act was to provide a compre-
hensive and integrated system of law to deal with the whole
question of health, safety and welfare of workpeople.

Such an Act was considered necessary due to the piecemeal
legislation that had emerged since the beginning of the
19th century and which fell under the responsibility of
several government departments.

The Act places new general duties on employers, one
of the most important being the establishment of worker
safety representatives and joint committees, which the
employers must consult.1 For the first time, the question
of health and safety of workers in areas of employment
such as public utilities, museum and art galleries and
education services, was brought within the scope of govern-
ment control. It established the Health and Safety
Commission which is responsible for the new unified
inspectorate, the Health and Safety Executive. New
powers and penalties for enforcing safety laws were also
provided including the issuing of improvement notices,
prohibition notices and increased fines and threats of
imprisonment. The Commission was also given comprehensive
powers to make new regulations and draw up proposals to

g n i . - 2
revise or extend existing legislation.

Such measurecs hacd already been in operation ir premises controllecd
by the 1954 Mines anc Quarries Act.

% 1974 Health and Safety at Work etc. Act ¢37. Several explanations

of the Act exist amongst which are the TUC Handbook Safety anc Healtk
at Work (2nd edition, 1978), pp8-17 and Hamlyn's Managing your
Business Guides - Employeec' Health and Safety (1979).
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Hence, the new Act, whilst not being specific, has
far reaching consequences and is a turning point in the
history of occupational safety and hygiene in Great
Britain. But how can this new outlook on health and
safety at work help an interpretation of the situation
in the 19th century, when many of the problems were only
just beginning to emerge?



i
INTRODUCTION

There are four factors in the work environment now
recognized as influencing health which are:

1. Physical factors such as radiation, high
and low atmospheric pressure, high and
low temperatures, noise and vibrations.

2. Chemical factors, for example, dusts,
poisonous fumes and gases, toxic metals

and carcinogens.

3 Biological factors including viral,

bacterial, fungal and parasitic diseases.

4, Psychosocial or stress factors.1

Although these perils have been present since man first
worked and manufactured objects, their impact was greatly
extended in the intensification of production brought

about by the factory system of the industrial revolution.
Under pre-industrial and proto-industrial conditions
although workers may have laboured for long hours, they
could have a greater degree of control over their work
environment and were able, sometimes, to vary the task.

The new factories, first horse, wind or water powered,

but later worked by steam which could be operated contin-
uously, demanded a more regular work pattern which involved
long hours and shift work. Not only did this increase
exposure to physical, chemical and bacteriological dangers
to 2 level that the human body often could not tolerate,

it alsc increased the stress factors by the more repetitive
and monotonous work patterns contained within a strict time
discipline. Moreover, the increasing division of labour
could lead to a lowering of job satisfaction. 1In the light
of moderrn knowledge of industrial health and safety it
seems self evident that such conditions could cause physical
and mental ill health but at the time was there any

1

Schilling (1981), p584. Nicholas Ashford Crisic in the Workplace
(1976), p73.



recognition of such, and if so, which aspects of health
in which industries attracted attention?

The 1874 Act was largely the product of the Robens
Committee set up by the Governmment in 1970, which in turn
was the result of pressure from employers and Factory
Inspectors unhappy with the existing legislation, as
well as Trade Unions who were becoming aware of the new
hazards at work. The Transport and General Workers
pnion in particular had become concerned with the increas-
ing use of chemicals in the rubber industry and the
incidence of bladder cancer, and the Boilermakers were
dissatisfied by the lack of noise control. The TUC also
put pressure on the Government for reform, advocating
workers' inspectors with legal rights of inspection on
similar lines to those existing in Sweden. One hazard
which particularly caught prominent attention was asbes-
tosis. Between 1939 and 1970 a factory handling asbestos
in York had employed 2,200 people of whom 12% had developecd
the disease despite the factory being subject to the
provisions of the 1931 Asbestos Regulations. With aware-
ness of the great potential risks, workers handling asbestos
demanded proper equipment and dockers refused to handle
asbestos imports. Workers in hospitals, factories and
schools where it had been used for lagging also demanded
its removal.1

The Health and Safety Commission, responsible for much
of today's directives on occupational health and safety

matters, is made up of nine members reflecting various

interests in the industrial sector. Three members are
appointed by the CBI, three by the TUC, two by local
authorities and the ninth member is independent. But in

the 18th and 19th centuries, where did the impetus for
change in work conditions and for the maintenance of
standards come from? Were the industries which received
i Chris Baker and Peter Caldwell Unione anc change since 1945 (1981),

ppl55-157. Dave Eva and Ron Oswalcd Healtr ancd Safety at Work
(1981), pp35-37.




attention those for which a single advocate fought for
the cause or was the interest in industrial hygiene much
wider and more comprehensive? What was the attitude of
the workforce? Did it take any action to get better
conditions? Although Trade Unions today play a role
in promoting health and safety with the newly appointed
workplace safety representatives,1 did they have any
influence in the early years of their existence? These
kind of considerations all form part of the ensuing
discussion.

The main emphasis of today's philosophy of health

and safety at work is on preventative measures. Of the
many preventative steps which can be taken, the preferred
action is for a harmless (or less harmful) material to be
substituted for a toxic material. Where this is not
possible attempts are made completely to enclose or part-
ially enclose and thus segregate the process. This limits
the number of people exposed to the hazard at any one time.
Where substitution or isolation cannot be carried out,
often the most appropriate preventative measure is exhaust
ventilation or dampening down of dust to reduce the amount
of contamination in the atmOSphere.2 The Factory Acts
require adequate ventilation of workrooms and all practic-
able measures possible to protect workers from the inhala-
tion of dust, fumes and other impurities. Local exhaust
ventilation (i.e. on the machinery itself) is only manda-
tory under special regulations for certain hazardous trades
which include lead, asbestos and pottery processes. Else-
where it must be provided where practicable? Increased
mechanization can also reduce the number of workers at risk.
. However, Robert Taylor The Fiftk Estate: Britain's Unions in the

Seventies (1978), ppl85-186, is very critical of the unions' role

in this fielcd, saying, & 'crucial area of union neglect has been

health and safety at work'" and "no concerted action to combat death
and irnjury at work has ever come from the unioms."

Patrick Finnersly however says it is nc means of suppression or
cortrol, rather an excuse tc leave it lying around & bit longer,
instead of cleaning it up. The Hazards of Werk: how to Ffight ther:
(1973), p176.

Ibid. pl78.
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Today safety aspects are part of the initial design features
of machinery and the Health and Safety at Work Act, section
6, requires that all suppliers to industry must first test
their products as to their safety and health risks before
they are introduced to the workplace. They must also
provide the employers with adequate instructions on the use
of such machinery and the responsibility for any injury
resulting from improper use where no such instructions

are issued is placed on the supplier.1

Although the aim is always to remove the hazard at
source, in some cases this is not entirely practicable.
In those cases, the employver may provide the workers with
protective clothing and equipment instead of, or in addition
to, isolation or ventilation. Despite it now being fairly
general policy for employers to provide overalls and
protective equipment, it is only mandatory in a few
instances, e.g. protective footwear and gaiters in
foundries, aprons with bibs and rubber gloves and boots
for chemical workers, and overalls and protective footwear
for those engaged in chromium plating. Where there is
exposure to noise over 90 decibels over an eight hour day,
ear muffs must be provided under the 1972 Code for Reducing
the Exposure of Employed Persons to Noise. In many cases
protection for the eyes must be supplied, the 1975 Protec-
tion of Eyes Regulation now specifying thirty-five instances,
and where the equipment is provided but not used, the employee
himself, can be liable to prosecution, an example of the
trend of modern legislation to 'protect people against
themselvesf2

Factory hygiene is also emphasized in modern practice
as being important in reducing the level of disease. A
number of statutory instruments contain requirements on
cleanliness, lighting, heating, ventilation, sanitation and
temperature, and although usually not required by law, the

& TUC (2nd edition, 1878), p36.

2 Ipid. ppl03-104, 107-111, 113-116. Einnersly (1973), ppl81-187.



practice of management in the last few decades has been

to provide canteen facilities. The exceptions where

mess facilities must be provided under section 64 of the
1961 Factory Act are when workpeople are employed in
manufacturing or processing lead, arsenic or other
poisonous substances. Under the 1961 Act a number of
Welfare Orders have also been made on certain workers in
Jjobs known to be dirty or to cause skin complaints such as
bakehouses, cement works, dyeworks and tanneries. Normal
requirements of the Orders which have the same statutory
force as Regulations, are the provision of protective
clothing, washing facilities, baths, drinking water and a
dining room.1

No preventative system is complete without personal
and environmental monitoring and the enforcement of certain
standards. Environmental monitoring involves, for example,
regular sampling of the atmosphere for noxious dusts and
vapours, and checks on noise levels. The Health and
Safety Executive uses a set of standards for acceptable
concentrations of noxious substances in the atmosphere of
the workplace. These are a combination of their own
determined 'Hygiene Limits' and the 'Threshold Limit
Values' (TLV) issued by the American Conference of
Governmental Industrizal Hygienists.2 As to personal
monitoring, except in some obviously hazardous processes
like the handling of lead where medical examinations are
required by law, the employer has no statutory duty to
provide medical supervision. Even in cases such as
byssinosis where early identification would considerably
reduce thelevel of suffering amongst mill workers by enab-
ling, at least in principle, them to change occupations,
and where the medical profession working in the field of
occupational health have recommended regular examinations

for severzl decades, there isstill no statutory duty on

TUC (2nd edition, 1978), pp44-57.
Ibid. pp73-74. Ashford (1976), ppll5-116,
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employers to provide such cover. The statutory duties
which do exist have, since 1973, been carried out by

the Employment Medical Advisory Service which also aéts

as an advisory service for employers, trade unions,
workers and general practitioners. Many of the large
companies and most of the nationalized industries do
however employ their own medical officer or occupational
health nurse, and in some areas where many small firms are
concentrated, voluntary health schemes have been set up
financed by premiums from the firms which join. There are
detailed statutory regulations regarding the provision of
first aid equipment and training in fr:u:torie:-:..:L As
will be seen in the chapters that follow, awareness of
these various preventative measures and the origins of the
many Inspectorates unified in the Health and Safety Exec-
utive, emerged in the period 1780 to 1900.

Stress is now recognized as an industrial health
hazard and the World Health Organization defines occupational
health as:

"The promotion of the highest degree of physical, mental
and social wellbeing of workers in all occupations; the
prevention among workers of departures fram health caused
by their working conditions; the protection of workers
in their employment frar risks resulting fram factors
adverse to health; the placing and maintenance of the
worker in an occupational enviromment adapted to his/her
physiological and psychological conditions.' 2

It is discussed in many books on industrial psychology
including Mclean (1979), McDonald and Doyle (1981) and
Lennart Levi (1981) to name but a few.3 The trade
unions are aware of theproblems of stress at work and its
effect on health, and attempt to counter such stresses

in their efforts to improve low pay, change incentive
systems, obtain better deals for shift work and new forms
of work organization. However, there is little legis-

* Kinnersly (1973), ppl90-192. Safety and Health at Work, Report of
the Committee 1970-1972. Robens Report (C 5034), ppll5-123.
TUC (2né edition, 1978), pp57-58.

2 McDonald and Doyle The Stress of Work (1981), pl. The underlining

is my own. continued/. ..



lative 'control' of stress at work. Under the 1974 Act,
employers have certain legal duties to provide information
on such hazards to health but there are no provisions
under which improvements in the working environment to
alleviate stress can be required.1

The first person to stimulate research into stress
was W B Cannon in 1909, as his research made physicians
aware that the whole of an individual's social environment
“and living conditions were important to health. However,
the main scientific studies intoc the relationship between
stress and health came in the early 1940's with the studies
of Wolf and Wolff in 1943, and multiplied after the Second
World War.”

very much a product of the factory system and although

As pointed out before, however, stress was

not specifically discussed in the 19th century, the Acts
introduced to limit hours of work did alleviate fatigue
brought about by psychological as well as physical factors.

Industrial safety is often viewed as a separate entity
from health questions but in fact it is closely related.
An unsafe situation can lead to stress thereby increasing
the likelihood of an accident occurring and where a health
hazard exists, people will be less efficient and may act
carelessly. Several theories of accidents exist apart
from the simple assumption of accidents being 'pure chance'’
or 'act of God', that is, that all persons exposed to the
same risk have an equal liability to accidents. Most

research has however, beer intc accident proneness.

George Haggalund (1966) studied the origin of this
concept and traced the term "accident proneness" to the
writings of Eric Farmer in 1926. 3 All research intoc

! McDonalc and Doyle (1981), pp71i-78 2 Mclean (1979), ppl7-35

4 An unpublished thesis fror the University of Wisconsin by George
B gnnd Summary aof which ic publighecd ip Ashford (1978), pplOR-111.

3

Ibid. Alan Mclean Kork 5'&2”35{:‘ (1879); Lennart Levi (ed) Soectety
Stress and Disease Vol 4: Working Life (1981).



accident proneness begins with the assumption that some
people are more liable to accidents than others, and a wide
variety of variables have been considered to explain this.
One of the most frequently considered factors is the effect
of the age of the employee. From the work of Sutherland
(1950), Mayer (1956), Froggatt (1962) and many others, the
findings indicate that during the workers' teens and early
twenties the number of accidents is high. There is then
a significant decline in the accident rate during the late
- twenties and a further, slight decline until the mid to
late forties when the number of accidents occurring again
rises until the end of the working life. However, the
youngest workers are also the least experienced and thus
the effects of age and experience can easily be confused.
Powell (1971) attributes the peak amongst young workers
entirely to inexperience, whereas Delauney (1957) associ-
ates it with inattention, indiscipline and disregard for
danger. Others, like Parker (1953) and J A Smiley (1955)
have looked at the physical conditions of the employees.
Parker related accidents to blood pressure and Smiley
found that there was a higher rate of chronic disease
amongst his accident prone workers and also that the latter
lost twice as much time through sickness as the accident
free. Some other factors looked to as an explanation of
accident proneness are, e.g. rate of production (H L
Horney 1953), fatigue (Vernon 1926), length of service
(Van Zelst 1954), smoking (Lowe 1960) and shift hours
(Vernon 1945). An early writer, Boyd Fisher (1922),
looked at psychological factors such as lack of awareness
of potential accident hazards, intelligence, deficiency of
language and excitable temperament,which being variables
hard to measure, caused much specula.tion.1

All the above mentioned studies concentrated on the
person involved in the accident to the exclusion of the

1 The literature on acc}dent proneness is reviewed in: A R Hale &
M Hale £ Review of the Industrial Accident Researcr. Literature

(1972), ppl27-147. Also see Ashford (1976), ppl08-110.



situation. More recent research, such as Faverge (1970)
and Winsemius (1969) has concentrated on this latter factor.
Faverge analysed situations leading to unreliability and
accidents and stressed the concepts of breakdown and
degradation of the normal working situation and Winsemius
drew up a theory of task structures and the disturbance

in the task activity. Little attention, however, has
been given to research into the efficiency of preventat-
ive measures. The usual approach is that put forward by
"H W Henrich which lays stress on careful investigation

with accidents which do occur, and then, by examining the
data and calculating the costs of the accident, developing
accordingly, systems of machine guarding and safety devices
and safe working procedures.1

In the period under study, the question of 'cause' of
accident tended, however, to be discussed only in rather
emotive terms. Employers then (as sometimes now) took
the view that accidents occurred not because of the work
situation being dangerous but because of 'moral'defects
(carelessness, laziness, dirtyness, etc.) in the employees
or individual peculiarities in them which the employers
did not see as their responsibility. This contrasts with
for example the Marxist view put by Carl Gersuny (1981)
which sees accidents as 'caused' by the pressure to
maximise production put on the worker by the capitalist
employer.2

For there to be any improvement in health and safety
at work, there needs first to be an awareness of the
existence of a problem. This aspect is discussed at
length in the thesis in connection with various trades
and there is evidence to show that many of the workmen
were themselves aware that thev were engaged in hazardous
occupations although they were not always certain of the
* Hale and Hale (1972), ppl6-17, p80. K W Henrick Inaustrial

heeident Preventiorn (3rd edition, 1950). Ashford (1976), pl108.

. Carl Gersuny Work Hazarde anc Industrial Conflict (1981), pp25-27.



exact source of danger. An example of this is found in
the pottery industry, where in evidence before the Child-
ren's Employment Commission in 1843, workers in the glaze
departments often referred to the pernicious effects of
the glaze, some identifying lead as the cause, but others
being unaware of the ingredients which made up the dip.1
Employers were not always ready to admit to any ill health
amongst their workers, and employees themselves might not
want to confess to any suffering, being afraid of reprisals
"by the employer, with possible loss of job and earnings.
When Dr Whitley, in 1863 for example, attempted to make
inquiries about conditions in the White Lead Works, he

met with a total resistance from the employers on any
guestions relating to health.2

For improvement however there needs to be more than
just an awareness by workers, as they are not generally
in a position to take steps to help themselves (other than
to pay more attention to personal hygiene and to use more
caution in handling toxic substances) and even an aware-
ness by employers is not, by itself, usually enough to
improve the situation. They may not possess the technical
or scientific skills necessary to understand the problem
and to overcome it by the methods mentioned above (such as
the substitution of a poisonous substance by a less harm-
ful, or an effective system of ventilation), guite apart
from the fact that it may not be in their economic interest
to change their methods of production. A poignant case
of this in the 19th century was the lucifer match trade,
where a substitute for the extremely noxious white phos-
phorus had to be found and even though amorphous phosph-
orus was produced within the period which answered the
needs, its use increased the cost of producing matches and
16w Elliott Some deseriptions of pottery mauifacturers anc weorking

conditione 15587-184< (1970) contains extracts from the 1843 Childrer's
Employment Commission.

Dr George Whitley 'On the Occurrence of leacd poisoning among persons

who work with lead and its preparations' £tk Repor:t ¢ the Medical
Officer of the Privy Council 1863, pp350-351.



hence, despite the value in improving health conditions
amongst the matchmakers, its introduction was resisted by
many employers. It thus also needs an awareness and
interest by doctors and others in a position to investi-
gate the hazards more fully and to suggest preventative
measures and remedies suitable for alleviating the prob-
lem. To be suitably substituted, measures had to either
be sufficiently cheap for the factory still to be able

to compete with 'unimproved' factories or the improvement
-had to be universally imposed by legislation.

From an awareness that a hazard exists, it is
necessary that there be an understanding of the true
nature of the hazard and its effect on the human body
before improvements in the work situation can be required.
In the case of injuries resulting from accidents, this is
fairly obvious although as mentioned previously, in the
19th century there was no consideration of industrial
psychology in the approach to accidents. Many factory
owners commented that the person injured had no right to
be in the area of the works where the accident occurred,
or had been careless in their manner of working. The
preventative measures adopted involved guarding and
encasing machinery but there was a reluctance to fence
horizontal shafts above seven feet or machinery in areas
where workers generally did not pass. One type of
accident however, namely explosions, did attract both
attention and research. The main sources of explosions
were firedamp in mines and boiler explosions. These were
costly to the employer, not only because of the damage
done to plant but in the loss of workings and often large
loss of skilled labour both by death and extensive injury.
For these reasons, it was of great economic interest Ior
the mine owner or boiler owner to adopt any safety precau-
tions possible and to reduce the number of explosions to

the minimun.
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The case of industrial disease, on the other hand,
is not so easy to identify. Even today with increased
scientific knowledge as well as the sophisticated techn-
ical aids to help in medical examinations, there are still
many undefined areas, for example, the case of coalminers'
pneumoconiosis which lies in an undecided area of dust
disease classification between those with a benign and
those with a fibrotic action. Identification of disease
in an individual can alsc, even now, be a problem. For
"example, The Observer reported in August 1978 on the case
of a2 coalminer who was denied compensation as the Govern-
ment Inspector said he had not got pneumoconiosis, despite
three leading specialists deciding that he was suffering
from the disease. The same difficulty in identification
is found amongst sufferers of asbestosis and byssinosis.1
Classic examples of this kind of identification problem
in the 19th century are the mysterious deaths amongst
woolsorters which were later identified as anthrax; the
problem of which particles in the metallic grinding
processes were the more dangerous, the iron or the stone;
and the protracted debate at the end of the century as to
the cause of miners' nystagmus, whether it was due to poor
illumination or the position adopted at work.

In regard to medical knowledge the state of anatomical
understanding was good by the end of the 18th century.
Tkhe circulatory system had been described by Harvey in the
17th century and there was a good comprehension of how
organs such as the lungs, heart and eves functioned. In
1796 Edward Jenner performed the first vaccination against
smallpox which opened up new possibilities in preventative
medicine, but one area in which knowledge was lacking, was
ir the field of bacteriology. Although the Dutchman
Leewenhoek had identifiec bacteriz ir 1682, he had not
relatec bacteriz to human disease. fithout the knowledge
of bacteriz, infectious diseeses could not be effectively

- The Observer, 1979, August 12tk.
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controlled. The popular theory to explain infectious
diseases at the time was that of 'miasma', emanating from
the earth, swamps and areas of rotting vegetation and
excreta. The cholera outbreaks of 1831-32 and 1848 also
led to an understanding that disease could be carried

in polluted water but it was not until the work of
Pasteur in the second half of the 19th century, that the
significance of bacteria was understood. This paved the
way for further research amongst which that of Koch
-stands out, with the identification of an anthrax bacilli
in 1876 and cholera in 1883.

The hospitals of the early 19th century were troubled
with septic infections after amputations and erysipelas.
They were often overcrowded with totally inadeqguate
systems of ventilation, and mortality was high especially
from surgical operations., However, improvements were made
in the late 19th century by Lister, with the developments
in antisepsis and asepsis which increased the chances of
carrying out successful operations. Another problem
facing the medical world in the advancement of knowledge
was the lack of bodies for post mortem examinations. Many
relatives refused to allow such examinations and throughout
the period there was a general appeal by doctors for
co-operation in this matter. A further important aid,
especially in helping to identify lung diseases, namely
the X-ray, was only available after its discovery in 1895?

As to industrial medicine, it was not a novel concept
in the early Industrial Revolution. The first text book
on occupational health was 'De Morbis Artificum' written
in 1713 by Bernardino Ramazzini and translated into
English in 1746. Percival Pott produced a2 monograph on
chimney sweeps' cancer in 1775 and interest hacd been shown

in the healthk of the armv and navy, with Lind in the mid

: For a history of medicine in this period see: e.g. Charles
Wilcock Medical Advance, Public Health anc Soeial Evolutior
(1969) , Donald Hunter The Diseases of Occupatior. (4th edition,
1969), pp41-47.
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18th century showing the value of citrus fruits in
preventing scurvy. Occupational medicine did exist as a
branch of medicine in the 19th century, if only modestly
but one group which could have contributed more to the
stock of knowledge on industrial disease was the certify-
ing surgeons. These were appointed under the 1844 Factory
Act1 to certify as to the age and strength of children
employed in the textile mills. Some, notably Arlidge
and Purdon, were outspoken on the health and working
“conditions of the people they examined, and concerned
themselves fully in publicising the information in order
to get reform, but the majority, as shown by Stephen
Huzzard (1976),% remained silent being willing simply to
accept the fee for the certificate issued and no more.

Once the knowledge of the cause and effect of an
industrial disease is available, the next step forward is
the dissemination of that knowledge. As will be seen,
some doctors wrote prolifically, both in medical Jjournals
and in pamphlet and book form, on specific industrial
problems particularly those found in the areas in which
they practiced. The annual conference of the B.M.A. in
1876 was devoted to industrial diseases. Local medical
societies in areas where particular problems arose such as
Bradford (anthrax) and Sheffield (grinders' disease) held
discussions and the Pathological Society in the late 19th
century frequently devoted some of its time to the discus-
sion of industrially-produced lung diseases as seen from
autopsies. One of the notable contributors in this field
was Dr Greenhow, who alsc made two invaluable reports to
the medical Officer of the Privy Council in 1860 and 1861
on areas which sufferec from excessive deaths from lung
diseases .’

1 The 1833 Factory Act brought in the idee of certificates but until

1844 it was carriec out by local doctors of the parent's choice.
Certifying surgeons were not officially appointed until 1844.

Stephen Huzzard 'The Role of the Certifying Factory Surgeon in the
State Regulation of Child Labour and Industrial Health - 1833-1973'
MA Thesis (Manchester) 1976.

continued/...
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Towards the end of the century some trades journals
like 'Chemical News' and 'The British Clayworker' carried
articles on health problems within their sphere of interest.
The Society of Arts throughout the century kept industr-
ial health questions to the forefront of its readers' minds,
frequently isolating one particular hazard and offering
a premium for suggestions on how to alleviate it. Over
the period many governmental commissions were responsible
for the compilation of a mass of evidence from various
“industries whilst the Factory Inspectors, appointed
initially only to investigate the age and hours of employ-
ment of children, young persons and women, and later to
report on accidents, frequently commented on industrial
diseases seen on their visits. They disseminated ideas
about machine guarding, and from their visits to factories
were able to pass on ideas from one employer to another.
Information to the generzl public was more limited. News-
papers tended only to report cases of accidents, for they
were more dramatic than disease, and when they did touch
on industrial disease it was more likely to be a horrific
example such as the plight of the lucifer matchmakers and
the white lead workers.

The means of preventing hazards at work are discussed
in the following text and broadly speaking, between 1780
and 1900 were more successful in the case of accidents
than disease. Scientific discovery in the 19th century
generally was the result of individual study whereas
today it is frequently the result of a team of scientists
or specialists working orn research and development. In
the 19th century scientific discoveries relating to health
and safety at work were more likely to be the result of
an individual responding, for example, to the premiums

offered by the Societyv of Arts, or an emplover experiment-

3 E H Greenhow 'Report on Districts with Excessive Mortality from

Lung Diseases' 3rc Report of the Medical Officer oI the Privy
Council 1860; 'Second Report on Districts with Excessive Mor-
tality from Lung Diseases' ¢tk Report of the Medical Officer of the
Privy Council 1861.



ing with ideas in his own works. All the modern concepts
of prevention (isolation, substitution, etc.) were used
but, as will be seen, tended to be applied in an ad hoc
manner, and lacked a modern systematic approach. The
tendency was towards personal protection for the individual
and attention to cleanliness rather than reducing the risk
at source. This emphasis on cleanliness emerged from the
'"Public Health Movement', which, inspired by the 'miasma'’
theory, was concerned with removing filth and inspiring
"cleanliness, in order to combat disease. It mirrored

the 'self-help' ethos of the age and had the advantage to
the emplover that it cost him little and shifted respon-
sibility for disease from him to the employee. By suggest-
ing or implying that industrial disease was due to a
worker's low standard of cleanliness, the employer had a
further control mechanism in his hands.

Besides an awareness of a problem and of how to
prevent it however, there is also the question of the appro-
priate social and economic climate and sufficient motiva-
tion for change. Schilling (1981) maintains that there
are four prerequisites needed before a society will consider
questions of occupational health and safety.l These are
firstly that there should be a certain level of philosphy
on humanitarianism. Secondly, an economic need for an
efficient and healthy workforce. Thirdly, that the wor-
kers themselves should have sufficient prospects of improve-
ment in their standard of living that they want good
health and lastly, that the state of medical knowledge is
such that action can be taken.

Of these, the latter has already been discussed.
If we consider the third prerequisite, the poor standard
of health and expectancy of early death from other causes
coupled with general poverty. contributed to a low moti-
vatior to press for improvements in working conditions.2
1 Schilling (1881), p2.

. This shown in the Sheffield case study in Part 3, which discusses

deaths from all causes and not just occupational diseases.
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Many employees spoke of industrial disease as an inevit-
able fact of their employment and despite advice whén they
fell ill to seek another trade, frequently returned to
their former job on recovering their health even when
alternative employment was apparently available.

The late 18th/early 19th century was an age of
'laissez-faire' and 'self-help' but it was also a2 period
in which champions rose up for some obviously under-

"priviledged and disadvantaged groups in society. Jonas
Hanway and Thomas Coram founded the 'Foundling Hospital'
in London in 1745 for abandoned babies, and in 1792,
William Tuke started the Retreat in York for the mentally
sick, where, for the first time, chains and irons were
abandoned. The case of slaves was taken up by William
Wilberforce and that of prisoners by John Howard and
Elizabeth Fry. Thus, it is not surprising that it was
children and, to a lesser extent, women and young persons
to whom attention was first drawn with regard to factory
conditions and it was the plight of pauper apprentice
labour in the textile mills which first drew Government
concern. Escalating poor rates in the early 19th century
engendered anxiety over the cost of maintaining poor
relief and the question of Poor Law reform was debated,

a Royal Commission being appointed in 1832. The Malthus-
ian philosophy of poverty and poor relief slanted the
debate towards the manifestations of poverty rather than
to its causes. The Commission in making its report in
1834 was influenced by the ideas of Bentham and its
recommendations were basec on two principles; first that
fraud should be prevented by refusing poor relief to the
able-bodied except on very severe terms so that it would
only be sought in cases of real need; and secondly, the
principle of 'less eligibility', that is, that the relief
should be less than the income of the poorest independent
worker in order to encourage return to normal work as soon
as possible.1

1 ¢ Fraser Brockington 4 Short History of Public Health (1966);

Maurice Bruce The Coming of the Welfare State (4th edition, 1968),
pp91-97. Hunter (4th edition, 1969), pp43-44. M E Rose 'The Anti-

Poor Law Agitation' in J T Ward (ed) Popular Movements c1830-1850



A further mid 19th century movement important to the
creation of a climate of thought appropriate to encourag-
ing improvements in working conditions was the 'Public
Health Movement'. Industrialization had brought about
a migration of labour from rural areas to the towns,
bringing with it problems of overcrowding, with inadequate
housing and inefficient drainage and water supply, causing
ideal conditions in which diseases could spread. The
population had increased rapidly in the first decade of
- the 19th century adding to the problem. The main
stimulus to reform was the outbreak of cholera in 1831
and the emergence to prominence of Edwin Chadwick, who
became the secretary of the Poor Law Commission set up
in 1834. His main contribution was his 'Report on the
Sanitary Condition of the Labouring Population of Great
Britain' of 1842. This was followed by a Commission into
the Health of Towns in 1843 which reported in 1844/45 and
led to the 1848 Public Health Act. This Act set up a
central General Board of Health for a period of five years.
The movement was very much concerned withthe fundamentals

of sewerage, drainage, ventilation and water supply.1

Changes in attitudes to questions of health and safety
at work over this period are also reflected by develop-
ments in the law. In particular, the tort (i.e. civil
wrong) of negligence was scarcely recognized in any
field at the beginning of the 19th century and judges
tended to take the view that a person could sue another
only for a deliberate wrong. Although during the
century Jjudges dic begin to awarc damages for injuries
caused by negligence, including negligence at work, there
was a tendency, in line with the generzal 'laissez-faire'
attitude, to take the view that the workman accepted the
hazards of the workplace when he accepted the employment.

4 C E Hume 'The Public Health Movement' in J T Ward (ed) (1970),

pp183-200. Bruce (4th edition, 1968), pp65-67. Brockingtor
(1966) .



This area of law became dominated by the resultant
doctrine of 'common employment'. This doctrine origin-
ated 1in an 1837 case, Priestly v Fowler (when a baker's
employee was injured through another employee of the
baker loading a waggon badly) and was that an employee
could not sue an employer in respect of an accident
caused by the negligence of a fellow employee unless it
could be shown that the employer had been negligent in
employing the man for his duties in the first place.

" As fellow employees included supervisors, foremen, etc.
the scope for litigation was extremely limited. This
doctrine technically survived until it was abolished by
statute in 1948, but its significance was diminished by

a series of judicial decisions during the latter part of
the 18th century. After the passing of the Workman's
Compensation Acts of 1897, 1900 and 1906, which enabled
an injured workman (or the dependents of one killed at
work) to obtain some compensation from the employer through
aribtration in the County Courts as an alternative to

: X 5 ; 1
suing for negligence, it was of even less importance.

In his consideration of the attitudes of employers
in the 19th century, Gersuny (1981) maintains that since
protection of the worker from the hazards to his health
and safety is a cost to the employer, the private emplo-
yer, and in some instances even the State as employer,
will resist providing protection. Since according to
Gersuny, such protection is always desirable tc the worker,
there is always conflict between employer and employee
over health and safety at work. He sees this to be as
much a facet of the class struggle as bargains over wages.
Even in the context of the 19th century, however, this
appears to be an oversimplification of the situation.
E Two other points tc be remembers are: 1. until the Fatal Accidents
Act, 1846 the dependents had no right to sue if the employee was
killed, which led people to remark that it was cheaper to kill g
man than maim him; 2. suing was always expensive for the common mar

but before the local 'County Courts' were created in the 1840's all
civil litigation was done in London which made it even more costly.



To begin with the norms of society were different and
while undoubtedly there were employers who exploited labour
in hazardous conditions, others appeared indifferent
providing little or no protection for health, while yet
others took an initiative and introduced steps to suppr-
ess hazards at work.:

Pressure for change could come from several sources.
There is little evidence of pressure from within the work-
force itself, though it must have existed. Contrarily,
in the case of the Redditch grinders, there is evidence
of opposition to reform. These grinders were engaged
in a particularly dangerous occupation and were paid
'danger' money. They believed that any improvements
which reduced the level of dust in the workplace thus
reducing the danger to health, would also affect the
wages they received. They argued that wages would be
further reduced as improvements lengthening the life of
the pointer would create a buyer's market thus lessening
their ability to command high wages. For workers to
press for reform, presupposes an articulateness and degree
of organisation in the workforce that seldom existed at
the beginning of the period. Friendly societies and
sick clubs were formed to make savings against sickness,
old age and death, but they did not agitate for improve-
ments in conditions at work. The early trade unions, as
they appeared, were fundamentally concerned with wages
and conditions of work in the sense of shorter hours and
restrictions of entry, rather than with actual health
issues. There were exceptions, for example, the Miners'
Association which in the 1840's petitioned the Government
for improved safety measures in mines together with the
appointment of inspectors, and unions in the pottery
industry which in the last twc decades of the century
campaignec for the use of leadless glazes but much of the
labour occupied in unhealthy trades was unskilled and

remainec outside the union movement until the end of the

* Gersuny (1981).
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19th or early 20th centuries.’

An important incident in the development of measures
to promote the health of factory workers was the outbreak
of fever at Radcliffe cotton mills, near Manchester, in
1784 . The inhabitants of the neighbouring town were
alarmed that the fever might spread beyond the mill and
they invited Dr Percival and several other medical gentle-
men from Manchester to investigate the cause of the contag-
‘ion and advise on the best means of preventing its spread.
In their report, Dr Percival and colleagues went much
further than directed and commented on the conditions of
the children and the nature of their work. Percival
also set up a Board of Health for the Manchester area in
1795 and a year later, this Board published a report on

the condition of children in the large cotton mills.2

The mills at Radcliffe were owned by Robert Peel,
the elder. He was very much influenced by the above
reports and was responsible for introducing the Bill
which became The Health and Morals of Apprentices Act,
1802, The Act was limited in its application restrict-
ing the working day of pauper apprentices in cotton mills
to twelve hours as well as stipulating requirements for
education and the ventilation and limewashing of factor-
ies. As Hutchins and Harrison comment (1903) the 1802
Act was rather an extension of the Elizabethan Poor Law
than 2 conscious attempt to provide for better conditiocns
at work.3 It was meant to be enforced by the Justices
of the Peace but was ineffectual due to a conflict of
interest since many of them were also factory owners.

4 Henry Pelling £ History of Britisk Traae Unionism (2nd edition,
1971), ppl3-122. Gives a general history of unions up to 1900.

& A Meiklejohn 'Outbreak of fever in cotton mills ir Radcliffe 1784
B.J.I.M. 1959 Vol.16, pp68-69; Hunter (4th edition, 1969), plll.
J V Pickstone 'Ferriar's and Kay's cholera: disease anc social
structure in cottompolis' Bulletin 27, The Society for the Socicl
History of Medicine 1980, ppl9-21.

3 B L Hutchins and A Harrison £ History of Factory Legislatior.

(1903), p2.
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The Radcliffe incident and the 1802 Act had however set a
precedent: the public had been alerted to the question

of occupational health and the Government had attempted to
do something about it; in the next few yvears there was
further minor legislation on youth labour in cotton mills
and in 1831 a Select Committee on factory children's
labour was set up under the chairmanship of the Tory
philanthropist Michael Sadler. This led to the important
step of establishing the principle of factory inspection,

"with the appointment of four Factory Inspectors under
the 1833 Act.

J T Ward (1970)" has studied the groups involved in

the early factory movement and Hutchins and Harrison (1903)
have given a comprehensive review of 19th century factory
legislation. Only the most general framework will be
given for the present. One drawback of the early legis-
lation was the limited areas of industry covered which was
partly due to an absence of consensus on what constituted
a factory. The 1802 Act was concerned only with cotton
mills and the pauper apprentices employed in them. The
1833 Act extended coverage to all children and young
persons working in cotton, woollen, worsted, hemp, flax,
tow, linen and silk mills. The allied textile industries
of printworks, bleach and dye works, and lace factories
were only included in a piecemeal fashion between 1834 and
1864, and legislation on mines developed separately from
1842, after revelations of the harsh conditions in which
children, voung persons and women were employved. But
legislatior was slower in other sectors. The manufac-
ture of earthenware, lucifer matches, percussion caps

and cartridges, and the trades of paper staining and
fustian cutting were only brought within the scope of the
Factory Inspectorate in 1864 anc other industries by the
Factory Act Extension Act, 1867. Control of workshops,
establishments employing fewer thar fifty persons, were
brought under Government legislatiorn in the Workshops

1 7 T Ward 'The Factory Movement' in J T Ward (ed) (1970), pp54-77.
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Regulation Act, 1867, but in this case, the local sani-
tary authorities were made responsible for the administr-
ation of the 1law. This requirement was a failure as there
was a general unwillingness on the part of the local
authorities to undertake the duty, so under the Factory
Act, 1871, the administration of the Workshops Regulation
Act was given to the Factory Inspectorate. The increas-
ing workload on the Factory Department led to the appoint-

ment of more inspectors and the introduction of sub-
. 1
- inspectors.

Although the early Factory Acts were concerned with
hours of work and age of employment in the textile factor-
ies which indirectly had an influence on health and
safety by reducing stress, there was no enactment against
specific dangers. Due to pressure from the Factory
Inspectors, legislation was drawn up with regard to the
fencing of machinery and shafting in 1844 and although
inadequate, provided a starting point for further develop-
ments in this field. With regard to health, the 1864
Act spoke generally of keeping the factory in a clean
state and having ventilation to evacuate gases and dusts
as far as practicable. The Factories Act Extension Act
1867 went a little further. It prohibited the taking
of meals by children, young persons and women in rooms
where the grinding and cutting of glass were carried out
and also gave the Inspectors powers to require the instal-
lation of fans to carry off dust generated in grinding,
glazing or polishing on a wheel. In 1878, the employv-
ment of children and voung persons was prohibited ir certain
branches of white lead and other factories and an Act of
1883, required occupiers of every white lead works to
draw up Special Rules which were to be given to the
Chief Inspector of Factories for approval by the Secre-
tary of State. Ar important advance was made in 1891

when the Secretary of State himself, was given powers to

L For a full list of the major 19th century Factory Acts see
Appendix I.
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draw up Special Rules whenever a process or machine had
been declared dangerous or injurious to health or limbs.!

From the account which follows, it is evident that
some employers introduced health and safety measures
voluntarily, motivated sometimes by humanitarian and
sometimes by economic principles. Then, as now, legis-
lation was needed for large scale compliance with
advanced ideas on health and safety. The time lag
" between the invention of a health and safety improvement,
its first use, its widespread application and its becom-
ing compulsory, are all considerations discussed in the
thesis. Oliver MacDonagh (1958)2 in discussing the
question of a revolution in 19th century Government
legislation has put forward a model which is useful to
bear in minc when considering 19th century legislation
on health and safety issues. He sees the origin of
19th century legislation in the sensational exposure of
a social evil and rarely from routine and regular
inquiries. As a result, legislation was drawn up with
good intentions but with many inadequacies. The second
stage in the model was the realization of the ineffectual
nature of this first legislation and the fact the the
original evil had been left largely or perhaps even
totally untouched. This was due to the inadequate under-
standing of the real conditions by those drawing up the
legislation and bias of the local magistracy who were to

The Factories Act Extension Act and the Workshops Regulation Act of
1867 were the first in the field of regulation of indrstrial condi-
tions to use the device of subordinate legislation by Order of the
Secretary of State (which did not have to be debated in Parliament,
though either House of Parliament could annul the Order withirn 40
days of its being made). With the extension of the Factory Acts to
all trades it had been found impossible to apply one uniform code and
the Secretary of State was authorized to issue orders modifying the
general provisions of the Factory and Workshops Act. The modifica-
tions, however, were definite, laid down in the Act. The Orders of
the Secretary of State under the Factory anc Workshop Act 1878 were
concerned with widening or narrowing the classes of factory to which
certair of the regulations contained in the Act itself appliec. It
was only later that the Secretary of State was given powers to make
the detailed regulations themself.

Oliver MacDomagh 'The 19th century revolution in Government: a
reappraisal' The Eistorical Journal 1258 Vol.l, pp52-67.



enforce it. As a result, executive officers were
appointed to look at conditions and enforce the law.

This led to a third stage in which the officers appointed
soon realized the deficiences of the law and through
their annual or occasional reports gave more evidence of
the extent and nature of the conditions. They demanded
new legislation and centralization to increase efficiency
and uniformity in the application of the legislation.

The fourth stage in MacDonagh's model was a change of
-attitude by the administrators and the realization that
the problems could not be solved by one grand piece of
legislation and that the original concept of the field

of regulation was too narrow. The fifth and final stage
was a move towards a more dynamic role for the Inspector-
ate in which they did their own research, consulted
experts and collected statistics; and in which they

not only advised Parliament but themselves drew up the
regulations under their powers of delegated legislation.

This model is well illustrated by the way health and
safety legislation developed in the 19th century and by
1900, as will be illustrated in the text, this fifth
stage had been reached and the way laid open for the
modern system of health and safety at work.

But why study the history of industrial medicine?
Research in the present century into the history of
medicine has predominately been the concern of the
medical professior and has tended to look at the chron-
ological development of medical discoveries, and the
growth in the application of scientific knowledge to
medicine. Other areas of interest have been histories
of medical institutions and the biographies of personal-
ities who have made some outstanding contribution to
medical knowledge or welfaref' In short, the main

4 Examples of works on the great medical discoveries or specific
institutions or personalities are:
C. Singer 4 Short History of Medicine (1928, 2nd edition by
C. Singer and E A Underwood 1962); Douglas Guthrie £ History
of Medicine (1945); Henry E Sigerist 4 History of Medicine (1960);

continued/



discussion has centred on the great medical achievements
of a few individual doctors - Dr Woodward's 'To do the
Sick no Harm' (1974) apart - and relatively little
attention has been given to the medical profession at
large, to the question of why such developments in
medical science occurred when they did, or to the
society at the receiving end of such treatment. As

F B Smith writes, "patients loom small in medical
history”.l

To fill the gap there is a need for 2 wider approach
to the subject of medical history, in order to examine
more closely the relationship between doctor and patient,
and the influence of medicine in society and vice versa;
a need for more society-orientated studies, rather than
doctor-orientated. This has been partly met by the
growth of interest in the social history of medicine and
the formation of a Society of that name, which aims to
draw together scholars from the various branches of
medicine, history and the social sciences.

Within this field there have been a number of studies
on topics of public health and social and preventative
medicine. These have generally followed the pattern of
administrative or legislative advances at national or
local level, or have been concerned with the technology
of sanitation. Several biographies of notable 19th
century exponents of public health have also appeared.
Other themes touching this area include historical demo-
graphy, the standard of living, poor law reform and
poverty. With the growing feminist movement, it is not

4 John Hugh Woodward Tc¢ Do the Sick No Harm (1974); F N Smith The
People's Healtr 1830-181C (1979), p9.

continuecd

Charles Wilcock (1969); W Brockbank Fortrai: ¢ ¢ Hospital (1952);
Jo Mantor Stister Dora (1971); Cecil Woodham Smith Florence Kighnting-
ale 1820-1210 (1951); R J Godlees Lorc Lister (3rd edition, 1924).
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surprising that there has been an equal interest in the
health and welfare of 12th century women.1 As to the
question of the patient's role in medical affairs,

F B Smith has made an invaluable contribution with his
book entitled 'The People's Health, 1830-1910"'. This
contains an extensive account of Victorian medicine from
the patients' point of view and is mainly compiled from
medical and other contemporary periodicals. Smith surveys
the welfare of the individual from childbirth to old age,
"making some attempt to assess the benefits to the indiv-
idual arising from the large investment in sanitary
improvements and changes in medical practice. His study,
complementing that of Professor McKeown? suggests that
with the exception of vaccination against smallpox and the
post-1880 developments in anaesthesia and antisepsis,
medical science had little to offer the 19th century
population in respect of better health and longevity,

and that any improvements on these fronts were more likely
to have come from improved diet and better conditions at
home and work. McKeown however only uses negative
evidence to support his statements that improvements came
from improved diet.

For example: G Rosen History of Public Health (1958); C Fraser
Brockington (1966); § F Finer Life and Times of Sir Eauin Chadwick
(1970); R J Morris Cholerc 183Z (1976); E A Wrigley Population
and History (1969); D V Glass & D E C Eversley Populatior.
Bistory: essaye or. historical demography (1965); Arthur J Taylor
The Standaré of Living in Britair in the Industrial Revolutior.
(1975); John Burnett Plent and Want: a social history c¢f aier in
Englanc from 181¢ tc the present day (1966); M E Rose The Relief
of Poverty (1972); Margaret Llewelyn Davies (ed) Maternity:
letters from working womer. (1915, reprint 1978); C Dyehouse
'"Working Class mothers and infant mortality in England’ {ournal

of Social History (1878), Vol.12; F F Cartwright 4 Sociat
History of Medicine (1977).

T McKeowr & R G Brown 'Medical Evidence related to England's
population changes in the 18th century' Fopulavior. Studies 1955;

T McKeown Tne Mocerr. Rise of Populatior. (1976); McKeown consist-
ently argues the case for the ineffectual effects of vaccination

in the past.
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Although several of the general industrial histor-
ies make passing reference to the health of the work-
force, on the whole, the subject of industrial health has
been neglected, and to stimulate research in this area
the Society for the Social History of Medicine is to devote
its 1983 conference to this topic. The main exception
in this neglected area is the condition of child labour
which has received some attention, many of the writings
being based on the extensive reports of the Parliamentary
"Commissioners in the 1830's and 1860's. Another excep-
tion is George Rosen's work on the diseases of miners
in which he details their diseases from the ancient world
to the present century (1943), reviewing the material in
the light of how it was understood at the time. Recently
Stephen Huzzard (1976) has assessed the role of the
certifying surgeon, both in regards to state regulation
of child labour and on industrial health. He examines
the development of their role and their value to society.1

The standard reference book on industrial hygiene
however is Donald Hunter's 'The Diseases of Occupation'
but, although this contains a number of historical chapters,
it is written by a medical practitioner for members of
the medical profession practising in occupational health.
When he turns his attention to individual occupational
diseases, his interest lies more with the current state
of knowledge of the disease, with a brief outline of the
historical chronology of events which led to its identifi-
cation and treatment, and there is no discussion of the
wider social implications. Another problem with the book
is that over the years a number of new editions have
appeared, each containing additional material on recent
advances but there has been noc real re-assessment of the
historical material irn the light of the new, so that the
3 Marjorie Cruickshank Crhildrer and Industry (1981); Clark

Nardinelli 'Child Labour and the Factory Acts' The Journal of
Economic Eistory 1980 Vol.XL, pp739-756; 1Ivy Pinchbeck Chilarenr

-

in Englisk Society Vol.II (1973); G Rosen The Eistorv of Miners'
Disease (1943); Stephen Huzzardc MA Thesis (1976).



29

historian, who has not already been confused by unfamiliar

medical jargon, may well find its contents impossible to
digesz.l

Other medical practitioners, in particular Andrew
Meiklejohn and W R Lee, have also written historical
accounts of occupational medicine. Meiklejohn has
concerned himself with the studies of prominent 19th
century writers on industrial health and the signifi-
cance of their work in relation to modern understanding.
He has also looked at lung diseases amongst cozl miners,
and silicosis and lead poisoning in potters. Lee has
written more generally on the emergence of an industrial
hezlth conscience amongst the medical world. The mzin
outlet for their writings has been the British Journal
of Industrial Medicine, which has also reprinted some
of the 19th century essays in this field. Another
aspect of industrial health which has received attention
is the progress in factory and mine legislatior and the
roles played by their corresponding Inspectorates.2 But
many occupational diseases have received no attention at
all from historians. Moreover, there has been no attempt
to take a broader look at the subject of industrial health
and safety during the period of industrialization or to
look at the emergence of a2 'safety conscience' and to
assess the value of the preventative measures suggested
or adopted. The extent and incidence of industrially-
induced disease from the Industrial Revolution to the end
of the 19th century is unknown in many industries, as

is the extent of the awarerness of such problems amongst

1 The Diseases of Oceupatior. was first published in 1955. The
6th edition appeared in 1878.

For example: Treve Holman 'Historical Relationship of Mining,
Silicosis and Rock Removal' B.J.I.M. 1947 Vol.4, ppl-29; £ Meikle-
jehn 'History of Lung Diseases of Coal Miners in Great Britain
1800-1943'- in three parts, E.J.I.M. 1951 Vol.8, ppl27-137, 1952
Vol.8, pp93-98 and pp208-220. A Meiklejohn 'Thesuccessful preventior
of silicosis among china biscuit workers in the North Staffordshire
Potteries' B.J.I.M. 1963, Vol.20, p255-263. W R Lee "Emergence of
Occupational Medicine in Victorian times' E.J.I.M. 1873, Vol.30,
ppl18-124; J T Ward The Factory System Vol.Z (1970).
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workers, employers and the public at large. This thesis

attempts to shed some light on these questions.

There are many problems facing the historian invest-
igating medical subjects, not least of which is the problem
of terminology and the changing use of medical terms over
time. For example, on turning to any 19th century
medical literature, the term phthisis will be met. This
term was attached to a kinc of wasting illness for which

"there is no exact modern equivalent and due to the fact
that it was often accompanied by pulmonary tuberculosis,
it was often used as a synonym for pulmonary consumption.
Diagnosis was difficult in the absence of x-rays and
advanced pathological techniques, and was mainly based
on physical symptoms and on the patient's own report on
how he or she felt which is open to misinterpretation.

In many cases the symptoms may have had their origins
in an unhealthy occupation.

In studying occupational health specifically, other
problems are encountered. How, for example, can we be
certain that effects on morbidity or mortality rates are
caused by occupational factors rather than by infectious
diseases, home environment or poor nutritional value of
the diet? Other considerations to bear in mind are
those like the mobility of labour between occupations.
Many industrial diseases were not immediate in effect
but lay latent for several years before any symptoms
were felt, in which time the worker might easily have
changed jobs and would therefore be unlikely to associate
his illness with his former occupation and so the cause
of the illness might thus go unrecordec. Another
problem was the reluctance of some workers to admit to
any form of industrial disease, as it might jeopardise
future emplovment and thus they might return answers of
good health to any enquiries. The final recorded cause
of death might also hide a long history of some other

illness. Many workers were weakened by occupationally-



linked asthma or bronchitis, but were finally carried off
by heart disease or one of the infectious diseases,.which
as seen earlier, remained uncontrollable until the germ
theory and knowledge of transmission was fully understood.
Whilst infectious diseases were causing the death of a
large percentage of the population, the true extent and

significance of occupational disease was hidden from general
observation.

A further major problem in studying 19th century
industrial health is the limitation of sources. Arlidge's
textbook, 'The Hygiene, Disease and Mortality of Occupation'
(1892), is an invaluable starting point and most of the
medical journals carried articles on industrial health
at some stage in the century, the output of such articles
increasing proportionally as the century progressed.
Several doctors alsc wrote detailed papers and pamphlets
on the notable industrial diseases of their a.rea.1 Apart
from the medical sources, there are numerous Parlia-
mentary reports, both from special commissioners appointed
to certain topics and from the annual reports of the
Inspectors of Factories and Mines. The reports made to
the Medical Officer of the Privy Council are also a rich
source of material, particularly those of 1860 and 1861

containing Dr Greenhow's surveys on lung diseases.

Statistical material is available from some of the
medical journals and also from the Registrar General,
Births and deaths were registered from 1837, although there
was a considerable amount of under-registration to begin
with and it was not until 1855 that the reports contain
informatior on selected causes of death, given by
registration districts. A decennial report giving stat-
istics of death rates for different trades and occupations
was then made. Other records of morbidity and mortality
rates can be found in some of the reports made by the
Local Medical Officers of Health.

3 For example: Dr Holland and J C Hall on the Sheffield Trades,
Dr Purdon on the flax industry in Belfast and Dr Peacock on millstone
makers.
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Information other than from medical practitioners
or Government is not so easy to find. The Society of
Arts, from its inception, took an active interest in
industrial hygiene and offered various premiums for ideas
on health and safety. Occasionally there are reports
of other societies making similar awards. Contemporary
newspapers often provide information on the occurrence
of industrial accidents, although seldom make reference
to industrial disease. The interest of employers and
“employees is particularly difficult to assess, as, apart
from the evidence in Parliamentary reports, little material
appears to have survived. The prescription books of the
doctor attached to Styal cotton mill appears to be an
exceptional survival. Information on the existence of
sick clubs and benefit funds is sometimes available as
will be seen in the case of the Worcester potteries, but
care has to be taken not to read too much into the
limited, available records about such institutions.
Few firms appear to have kept their own records of sick-
ness absence or if they did, the records have not survived.
The Deanston mills of Perthshire do appear to have kept
Just such records and although still in existence in 1945
have now disappeared.1 The various trades journals
occasionally provide information and it may well be that
the records of trade unions might reveal further material;
but as this thesis is primarily concerned with the grow-
ing awareness and recognition of industrial disease and
only secondarily with subsequent movements for reform,
time has not permitted an examination of these sources.
Secondary sources suggest that their attention was more
concerned with hours of work and levels of pay, than
with industrial accidents or disease. The reduction in
hours of work must have reduced the incidence of accidents,
although the connection between the two may not have been
recognized at the time.
1 Styal and Deanston Mills will be discussed in Part One under

'Organic Dust Diseases'. The Worcester Potters are dealt with in
Part Three.
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Coupled with the problem of sources is that of how to
classify the material obtained. There are two basic
ways 1in which industrial disease can be examined. It
can either be classified, as now, by type of disease,
that is physical, chemical, biological or psychological,
or by examining each industry in turn, as Ramazzini did,
and observing which complaints most commonly occurred.
Neither method would be entirely satisfactory for the
19th century. To take each industry as a separate
“entity would incur much repetition as certain problems
were not isolated to one industry. For example, lead
poisoning was found amongst white lead workers, lead
smelters, potters, filecutters, glass cutters, plumbers,
foundry trade workers and many others. To look at
industrial health solely by disease categories would also
not be satisfactory as 19th century physicians tended to
be concerned with diseases in their own locality, link-
ing them with individual industries rather than regarding
them as an example from within a larger category of
disease. This is particularly noticeable with the dust-
inspired illnesses which went under such names as '"miners'
asthma', 'pointers' rot", '"black-spit',6 ''card-spinners'
asthma', '"the pounce', "millers' creeping pneumonia'',
"potters' lung' and 'grinders' asthma' to name but a few.
A modern classification (Table I, Schilling 1981) however,
shows a far wider range of industrial disease than was
recognized in the 19th century, when attention was
directed mainly at the toxic substances. For this
reason, a simplified classification of disease has been
devised (Table II) under which each industry is discussed
separately unless information was drawn together at the
time which saw the disease on broader terms. By this
method needless repetition is avoidec¢ and while using the
benefits of 20th century medical knowledge it is possible
to make use of the material produced by 19th century
observers without over-stretching it. Industrial accidents

have been treated as a categorv on their own.
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TABLE I: Classification of Industrial Disease, according to
R S F Schilling 1981

Category Examples of Type of Agents or Factors
3 £ Physical Radiation

High or Low Atmospheric Pressure
High or Low Temperature

Noise

Vibration

2. Chemical Drugs
Dyes
Explosives
Fertilizers
Fibrogenic Mineral Dusts
Paints
Pesticides
Plastics
Solvents
Wood, plant and organic dusts

3. Biological Viral Diseases: Rabies
Hepatitis, types
A &B

Bacterial Diseases: Anthrax
Brucellosis
Leptospirosis
Tetanus
Tuberculosis

Fungal Diseases: Dermatopyloses
Histoplasmosis

Parasitic Diseases: Ancylostomiasis
Schistosomiasis

4. Psychosocial Work Organization: Leadership style*
Communication¥*
Worker participa-
tion and fulfil-
ment"
Security*

Type of Work: Repetitive
Overloaded
Underloaded
Shift Work

Source: R S F Schilling Occupational Healtr Practice (2nd
Enlarged edition, 1981), pS584.

* .
These factors may help to promote well-being; short-comings or

lack of them may cause ill-healtk.
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TABLE II: Classification of Industrial Disease used in this Thesis

1. Toxic Metals Arsenic
Copper
Lead
Mercury
Phosphorus
Zinc

2. Dust Diseases Organic dusts
Inorganic dusts

Gases and Vapours

Infectious Diseases and Fevers

Skin Disease and Occupational Cancer

Physical Agents Eye Diseases and Injury
Compressed Air

Lo TN & | B N ¥V

In order, however, to see the problems of, and
growth in awareness of, health and safety at work in the
19th century more specifically, three short case studies
have been made on the Sheffield Grinders, Worcester
Potters and the Glasgow Eye Hospitals. Although sources
on industrial health are limited, the three studies
reflect different problems of industrial hygiene. The
Sheffield Grinders are well known for having been
employed in an unhealthy trade and an attempt is made to
evaluate the truth of the allegations, the real extent
of the problem and how it was approached. The pottery
trade is usually discussed in relation to the North
Staffordshire area, where environmental factors were also
responsible for the high incidence of lung diseases and
so it is of interest to examine the health of the workers
at the Worcester potteries, where the extent of product-
ion was smaller and the atmosphere of the surrounding
region less subject to pollution. The study of the Eye
Hospitals in the Glasgow region shows the extem of what
might appear at first a minor industrial problem and
the efforts made to help sufferers from eve injuries at

work.



This thesis then is mainly concerned with the growth
in awareness and understanding of hazards to health and
safety at work between 1780 and 1900 amongst the medical
profession, Government, employers, employees and general
public, the way in which such knowledge was disseminated
and the resulting action. But the Robens' Committee
on Safety and Health in 1972 reported:

"Every year something like 1,000 people are killed
at their work in this country. Every year about
half a million suffer injuries in varying degrees
of severity. Twenty-three million working days
are lost annually on account ofindustrial injury
and disease."

And,

"Apathy is the greatest single obstacle to
progressive improvement.' 1

This was said of an age in which are claimed to have been
rapid advances in occupational health. What then could
be the position of industrial medicine in the 19th century
when industrialization was a new phenomenon and knowledge

of certain industrial diseases only just emerging?

3 Robens Report (1972), pl and pl51.
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PART ONE

INDUSTRIAL DISEASE
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1. TOXIC METALS!

Metals are employed in industry not just in their pure
form but also as salts, as well as inorganic or organic
compounds. The toxicity of these salts and compounds is
not necessarily the same in degree or effect as the
toxicity of the metal itself, the variation being due to
the differences in chemical structure and physical form.
ﬁot 2ll metals are harmful but several produce serious,
adverse effects on health and others can prove fatal.

There are three ways in which toxic metals can enter
the bloodstream. These are through the skin, ingestion or
inhalation. Absorption through the skin is not particularly
important for metals with the exception of mercury and some
lead compounds. As for gastro-intestinal absorption,
although of minor importance today, it was of far greater
significance in the 19th century, when rules on hygiene
were not strictly enforced, when food was often consumed
in the same areas of factories and workshops as toxic
materials were handled, and washing facilities were often
absent. The most important method of entry for occupational
poisons to the bloodstream is, and was, absorption through
the lungs.

The harmful substances can be inhalec in the form of
dust, vapour or fumes. However, it does not necessarily
follow that all inhaled material is absOrbed but once it
is in the bloodstream, the poison is transported throughout
the body. It is thus able to attack many vital organs, in
particular those of soft tissue like the liver and kidneys

t Although this section is entitled toxic metals, it also includes
2 discussion of the non-metal phosphorus and the semi-metal arsenic.
Both these substances were in wide use industrially throughout the
19th century and both caused industrial poisoning in the same way
as the toxic metals. For this reason, they seem more logically
included in this subdivision of occupational disease rather than
any other. Hence, in the remainder of this section, when the term
metal is used generally, it also includes these two substances.
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or the nervous system. Some toxic substances can also

be stored in the body for an indefinite period, such as
lead in bone and mercury in the kidneys, and they are then
released over a period of months or years. Metals and
their salts and compounds can also cause irritation of the
skin, exciting dermatitis and ulcers. Some are also

carcinogenic, causing cancer of the skin or when inhaled,
lung cancer.

As the action of each metal and its compounds varies
considerably, the following discussion deals with each
metal separately, the order being purely alphabetical and
of no significance to their relative importance as an
industrial hazard.l

1.8, Arsenic

Arsenic and its compounds were used in many industries
in the 19th century; in the enamelling trade for example and,
at the beginning of the century, as an ingredient in pottery
glazes. White arsenic was used in the preservation of
hides, skins and furs, and it was also used in the manufac-
ture of glass to remove the greenish tint caused by iron
oxide. Some of the aniline dyes contained arsenious acid,
although the main use of arsenious acid was in the produc-
tion of arsenite of copper, known in the trade as emerald
green, During the last century this was extensively used

in the arts as 2 colouring pigment.

"It affords colowr for wall-papers, artificial flowers,
fruits and seeds, and at times, most shamefully, for
articles of confectionery. It also is an ingredient in
the coloured camposition used by printers and litho-
graphers, and gives the gay green hue to the muslin-

like material worn by ladies under the name 'tarlatan'." 2

For general information on the toxicity of metals see: Hunter
(4th edition, 1969) pp232-233, and Jeanne Stellman and Susan Daum
Work is dangerous to yowr health (1973) pp242-244.

? B.M.J. 1878 August 17th, p243.
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Arsenic, if swallowed, shows the symptoms of a traditional
poison, that is nausea and faintness, followed by violent
vomiting and diarrhoea, cramps, convulsions and coma, but
this type of acute poisoning is usually associated with
suicide cases, or when taken to procure an abortion or
used for criminal purposes. In industry, where arsenic
and its compounds are handled, the resultant illness is
more likely to be chronic poisoning caused by exposure to
the harmful fumes and dusts. It can affect the nerve
endings in the hands or feet and cause heart disease.

The fumes and dust also act as an irritant on the skin
causing rashes and ulcers, or the nose which often leads
to bleeding, or the eyes resulting in corneal damage.1
Where it comes into local contact with the skin, it can
cause skin cancer and after years of exposure to inhaling
the dust, some people develop lung cancer.2 In the 19th
century, arsenic compounds were alsO used in medicine, in
particular for the treatment of syphilis, psoriasis and
other skin ailments.3

l Stellman & Daum (1973) p245; J.A.C. Brown Pears Medical

Encyclopaedia (1977) p57.

Hunter (4th edition, 1969) pp337-338. In 1820 the Cornish physician,
John Aynton Paris, alleged that during his time in Penzance (1813-
1817), he had noticed that the arsenical fumes from the smelting
works had sometimes caused scrotal cancer amongst the tin smelters.
Later investigations were made into the subject but it was never
substantiated. In 1879, Haerting and Hease discussed the lung
disease found amongst the miners of Schneeberg and decided that the
cause of the illness was the inhalation of arsenical dust.

s Hunter (4th edition, 1969) p338; Brown (1977) p57.
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The centre of the arsenic industry in Britain was
based around the tin and copper mining areas of Cormwall,
with the Devon Great Consuls Mine being the largest prod-
ucer. This was because the extracted ore was made up of
copper, tin, arsenic and sulphur. Arsenical vapours,
among others, were present in smelting and refining the ore.
Bryan Harvey in the British Journal of Industrial Medicine
of 1870, quotes an early reference to arsenical vapours
in copper smelting from the travel book of the physician
William George Manton, who, in 1794, visited a copper
smelting house in Hayle, Cornwall. He wrote:

'"Nothing can be more shocking than the appearance which
the workmen in the smelting houses exhibit. So dread ful-
1y deleterious are the fumes of arsenic constantly
impregnating the air of these places and so profuse is
the perspiration occasioned by the heat of the furnaces
that those who have been employed at them but a few
months become most emaciated figures and in the course
of a few years are generally laid in their graves.

Same of the poor wretches who were ladling the liquid
metal from the furnaces to the moulds looked more like
walking corpses than living human beings." 1

In order to obtain the arsenic, the ore was first crushed
and then roasted or calcined. The sulphur and arsenic
were thus driven off in the form of vapour and conducted
along long flues in which the arsenic was deposited,
whilst the sulphurous fumes passed on into a tall chimney
and then into the atmosphere. The arsenic was then rem-
oved from the flues, crystallized and later reduced to a

powder ready for sale.2

From the evidence of the medical journals, illnesses
arising from the work of obtaining arsenic appear to have
been only minor. A report from Mr Reed of Pool in Corn-
wall ir 1878, stated that when the arsenic dust came in
contact with the skin, it proved irritating and pustules
might develop but that amongst the workmen, there were

some individuals who 'literally wallow in it' when they
1 Bryan Harvey 'Notes & Miscellanea: who started it all?' B.J.I.M
1970, Vol. 27, p83.

2 3.7. Arlidge The hygiene, diseases and mortality of occupation

1909\ =A29
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collected the arsenic from the flues and who did not seem
to suffer at all.1

There is no indication in the reports of any preven-
tative methods being adopted by the workmen, although it
seems possible that they were.2 A report of the produc-

tion of arsenious acid in Silesia in 1854 spoke of the
workmen as wearing:

"a leathern dress, carefully fastened round every part
of the body, and also over the head, which is further
protected by a leathern helmet, furnished with glass
eyelits. Under the helmet the mouth and nostrils are
covered with a wet sponge or mpist linen for the

purpose of filtering the air necessary for respiration.''s

In its use in industry, a case of arsenical poisoning
in the enamelling trade was reported by the Medical Times
in 1843 but a greater hazard connected with this occupation
was lead poisoning and more attention at the time was
directed towards this problem.4 As with other industries
in which vapours and fumes were mixed, only the main source
of danger tended to be identified with the effects of others

1 E.M.J. 1878 August 17th, p244. In 1899 however, (E.M.J. 1899

April 15th, p926) there appeared a report from the Tavistock Board
of Guardians, noting the number of cases coming on the parish for
support who had been disabled from the arsenic works due to
respiratory disorders. The same was true in the Parish of
Calstock. They believed it was due to the inhalation of arsenical
fumes.

In the E.M.J. 1897 February 27th, pp547-548, the case is reported

of an 8 year old girl who had fallern into a flue in which arsenic
had accumulated at the East Pool dressing floors, Camborne, Cornwall,
She was rescued quickly but was covered in arsenic dust and although
she received professional treatment, she died ten days later. The
report in the journal does not state that she died of arsenical
poisoning, but it is implied, hence for it to be said that some
workmen did not suffer at all after working in the flues, it would
seem that they must have worn some form of protective clothing.

Charles Tomlinson Cyclopaedia of useful arts, Vclwme I (1854) p71.
F 1 ¥ I s

The Medical Times 1843 October 21st, pp39-40. See pages 84-85
for a discussion of lead poisoning in the enamelling trade.
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being speculated on from time to time. Similarly in the
pottery industry, the effects of using arsenic in the glaze
were overshadowed by the use of lead glazes. Before the
identification of anthrax, many tanners and furriers blamed

any illness in their trade on the presence of white arsenic

for preserving the hides and furs. Some cases of arsenical

poisoning were traced to the use of aniline dyes but on the
; : 1 .

whole such incidences were rare. The main source of

occupational arsenical poisoning in the period 1780 to 1900

came instead from the use of the colouring agent emerald
green.

Emerald green went under several trade names. Dr Guy
in his report of 1862 mentions the names Emerald, Scheele,
Schweinfurt, Brunswick, Vienna and Mineral green as all
being virtually the same product. To this l1list, Hunter
adds Paris, French, Parrot, Mitis and Imperial green and
states that the makers of the pigment in various countries

were continuously changing the name in order to try and

hide its poisonous nature.2

The chemical composition of emerald green was about
six parts arsenious acid to two parts oxide of copper and

one part acetic acid. The arsenic contact of the various

pigments listed above varied between 58 and 71 per cent.>

Hunter (4th edition, 1969), p335. Also, E.M.J. 1BT7 October 6th,
p507. See pages 77-84 for a discussion of lead poisoning in the
pottery trades.

Dr Guy 'Report on alleged fatal cases of poisoning by Emerald Green
and on the Poisonous effects of that substance as used in the arts.'
5th Repor:t of the Medical Officer of the Privy Counci. 1862, pl2S.
Hunter (4th edition, 1969), p334. In the ¢.S.4A. 1862, October 31st,
p739, further names are given which are, Swedish, Siskin, Neuweid
and Mountain Green.

3 Dr Guy (1862), p129; J.S.A. 1862 October 3lst, p739.
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One of the problems of using emerald green as a colouring
agent was the fact that it was readily separable from the
material to which it was attached. Hence, complaints

were frequently made of people being made ill from the dust
arising from rooms decorated with emerald green wallpaper

and children being poisoned after sucking toys painted in
arsenic green.1

) The green pigment was discovered in the early 18th
century, but it was not extensively used until the 19th
century when the colour was in vogue.2 In 1845, the
Medical Times reported on observations made in France on
the poisonous effects of 'Vert de Schweinfurt' on men
employed in the paper staining trade to brush the paper
after the colour had been laid down in order to make it
more brilliant. The atmosphere was thus impregnated with
fine particles of the colouring dust, the inhalation of
which caused much illness.

The workmen suffer from coryza? swelling of the nostrils,
lips, and eyelids, these parts frequently become the seat
of a papular, or inflammatory pustular eruption, the head
aches, the strength fails, cholic sets in, and in the
more advanced periods of the disease, the scrotum becomes
oedematous, and the seat of an eruptive disease.''4

1B.M.J. 1878 August 17th p243. For information on the effects of
arsenic in paper-hangings see: J.S.A. 1857 and 1858 for & series
of comments. It was a topic reported in various journals, for
example, Chemical News 1860 February 4th, pl08, and was also comm-
ented upon in local newspapers, e.g. W.J. 1858 September 18th,
which reported on the fact that the rooms of the Commissioner of
the Inland Revenue Department had been prepared in arsenic coloured
paper and the possible ill effects that might result. J.S.A. 1862
October 31st p738, reported on the death of a child after sucking
artificial grapes coloured by the use of emerald green.

2Paris green was said to have been discovered in 1712 and Scheele's
green in 1742, Robert T. Legge 'The History of Industrial Medicine
and Occupational Disease', Industrial Medicine 1936, Vol. 5, p420.

3Coryza = nasal catarrh

“The Medical Times 1845 April 12th p29.



The main outcry against the use of arsenic green in Britain
however, came in the 1860's, following the inquest into
the death of Matilda Scheurer in 1861.

Matilda Scheurer, aged 19, was employed in the trade
of making artificial flower leaves. She had died in great
pain and suffering from arsenic poisoning and at the inquest,
the surgeon attending her said that he had visited the
deceased on four occasions within the last eighteen months.
Each time she had exhibited the same symptoms. It was
also noted that the sister of the deceased had died in
similar circumstances.l

The inquest was reported in The Times and other
Journals of the day, causing much public interest in the
subject, with the result that several inquiries and exam-
inations into the composition of the pigment were carried
out. The Ladies Sanitary Association made investigations
of the artificial flower trade and found other instances
of death with symptoms similar to Scheurer's, and Profes-
sor Hofmann made an analysis of the quantity of arsenic
found in the finished product. It was also discovered
that certain confectionery products were adulterated with
arsenic colouring,2 The mood of the public on the
discovery of the extent of the problem can be seen from
the following report in the Britisk Medical Journal of
1862 :

"A lady in full dress, duly decorated with a modern wreath
of 50 green leaves, carries on her head 40 grains of white
arsenic - enough to poison herself and 19 friends. The
nodding sprigs and sprays are to the eye of science very
much what funeral plumes are to the world at large - an
indication of death. Death to those who make them, we
already know that these leaves are; and death or poison
to those who wear them, we may anticipate they cannot fail
to be. We have of late years taken to surrounding our-
selves with arsenic in our dwellings. We rejoice in
arsenic paper-hangings; and our wives ancd daughters keep up
a continual dust of arsenical powder flying around them,

pr Guy (1862) ppl51-153. Chemical News 1861 November 30th p292.
B.M.J. 1861 November 30th p598.

2Dr Guy (1862) pl27. B.W. Richardson 'Unhealthy Trades: Lecture V',
J.S.A. 1876 February 1llth p207.
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either fram their heads of their dresses. Green tarlatanes,
Professor Erdmann of leipsic says, contain as much as half
their weight of Schweinfurt green. The colour is, it seems,
merely laid on with starch, and comes off on the slightest
friction; so that our fair charmers in green whirl through
the giddy waltz actually in a cloud of arsenic dust. Twenty
yards, under crinoline régime, are required for the modern
female dress, and twenty yards of green tarlatane would
contain about 900 grains of white arsenic. Well may the
fascinating wearer of it be called a killing creature. She
actually carries in her skirt poison enough to slay the
whole of her admirers sle may meet with in half a dozen
ball-rooms. We are satisfied that our brethmn, ever ready
in such a cause, will lend their very powerful aid in
arresting this enormous error. It is, we are sure, enough
that they should point out the facts to their friends and
patients, to arrest the evil, which is clearly so dangerous
and destructive to the life of the producer, and so full of
danger to those who make use of the product.” 1

Of all the reports which followed, the most important
was Dr Guy's to the Medical Officer of the Privy Council
in 1862. He looked at the industry of making the emerald
green pigment and at four trades which used it as a colour-
ing agent. These were printing in colours, the making
of green paper for ornamental use, the manufacture of
emerald green wall-paper and artificial flower making.
The green colouring was also used in many other industries,
for example, printing on woven fabrics both for furnishing
and dresses, venetian and other blinds, glass, japanned

goods and toys.2

The largest works for making emerald green pigment in
1862 only employed a handful of workmen and the process
was conducted in the open air but there had been a time
when it had been an indoor occupation. An employee who
had been at the works prior to the changeover complained
that, when he had initially taken up the employment, after
only four to six weeks, he had suffered with blotches
under the nostril and on the scrotum. The latter had

begun as a red rash and then formed a brown scab. The

IE.M.J. 1862 February 15th pl77.

2hunter (4th edition, 1969 pp334-335, From & report by the Medical
Society of London in 1880.
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hospital for skin diseases told him to change occupations
for a while, which he did-and the complaint soon cleared
up. On the whole, the production of emerald green, espec-
ially when carried out in the open air, was not as hazard-
ous as the use of the colour, the worst suffering in the
production being met with amongst the packers of the final
product.1 Their symptoms varied but included some of
the following: sneezing, itching at the nostrils, a rash
on the face, especially around the nostrils, itching at
the bends in the arms, armpit or scrotum, also rashes and
boils in these areas and slight headaches. ?

Of the processes using emerald green, the least harm-
ful was printing in colours, mainly because the quantity
used was small. However, in the making of emerald green
paper for ornamental use, much suffering was met. Most
of this work was carried out in London and produced such
items as showcards and invitations. It also produced
wrappers for chocolate and sweetmeats, a particularly bad
practice. It was said that as much as half an ounce of
pigment was used to tint both sides of a sheet of white
paper. The pigment was mixed with warm size and water,
and then applied by brush and/or hand. It was then hung
up to dry and later hot pressed.

The work necessitated much handling of the poison,
which with careless practices was then transferred to the
face. Workmen usually began to suffer after working with
the colour for only two days and generally, where possible,
would abandon the job for other work. The first symptom
was usually a papular rash around the nostrils which spread
behind the ears. Later it extended to the arm joints,
inside the thighs and on the scrotum. Sometimes the fingers
became inflamed and the nails dropped off. When the
employee stopped working with the green powder, these
symptoms generally retracted, only to return when he next

1 Dr Guy (1862), ppl129-130. 2 Ibid. pl30; no worker suffered from
all the symptoms.
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worked with the colour. Some also felt the symptoms when
using bronze powder but to a much lesser extent. It was
found that workmen in the same room who were not them-

selves handling emerald green, were subject to fits of
sneezing and headaches.1

Similar conditions were met with in the manufacture
of emerald green paper-hangings but due to the use of a
stronger size, the quantity of dust floating in the
atmosphere was less. Consequently, the effects on the
workmen were less marked.2 One illustration of this is
the case of a man who had been employed in the manufacture
of paper-hangings for twenty-two years, At times he had
worked with emerald green paper for as long as six weeks
at a time and although he usually felt some minor discom-
fort, he sometimes escaped without any illness., 2 It
was said in 1862 that the demand for the paper had declined
dramatically from previous years. This can prebably be
accounted for by the fact that although the hazards of
arsenic wall-paper had been realised since 1839, the first
death attributed to it was in 1858.

The above three trades thus showed some inconveniences
and occasional illness from the use of emerald green but
the severity of the attacks was reduced by the workmen only
using the colour for a few days at a time. In that manner

they escaped the more serious consequences and seldom lost a

day's labour. The manufacture of artificial flowers,

: L
Ib1c. ppl38-143.

“ However where machinery was used there was in fact more dust than
when hand done, because the size used was less and the process
quicker.

C Dr Guy (1862) ppl43-144.

4

1896 Interim Report of the Departmental Committee appointed to
inquire into and report on certain miscellaneous dangerous trades
(C8149) pS°.
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leaves, seeds and fruits however, was usually conducted by
young women, who worked with the green colour for several
weeks in succession. Matilda Scheurer was said to have
worked on the colour continually for eighteen months before
her death and Dr Guy found that this was not an isolated
incident. He sought information on the subject from the
surgeon, Mr Paul, and from Dr Davis, who both resided in the
Brunswick Square area of London where most of the manufac-
FOries were situated. Both confirmed tha large number of
girls coming to them seeking relief from poisoning, the
usual symptoms being, tenderness in the pit of the stomach,
vomiting of greenish matter, general weakness, and rashes
on various places of the body,not necessarily those parts
which were exposed. Some firms did try and take precau-
tions. At one works, towels were provided to hold across
the face, but many girls would not use them due to the
inconvenience and even those who did, seem to have suffered

with the disease at times.

Three principle processes were used to produce artif-
icial leaves and flowers. The first consisted of brushing
the pigment, in the form of a thin paste made with gum and
water, onto leaves cut from sheets of muslin. The second
was dusting it onto the leaf which had previously been
dipped in melted wax and the third, in cutting and emboss-
ing by means of dies, several layers of muslin previously
coloured emerald green. In some cases the leaves were
then dipped in melted wax and were thus referred to as
‘waxed' leaves, others were left unwaxed and called 'fluffed'
leaves. The most harm came in dusting the leaves, when
the green powderwas dispersed everywhere, and if the leaves
were left unwaxed, the colour was easily shaken or rubbed
ofs,?

By the 1860's the dangers of using arsenic green had
cleady beern identified. Both France and Germany had taken

1 pr Guy (1862) p144-150.
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precautions to protect their workers employed in trades
using coloured pigments, by restricting the use of emerald
green} but no such measures were implemented in Britain.
Despite the fact that by 1860, the Government had issued
regulations on the employment of children, young persons,
and women in certain trades, it was still very much
influenced by the philosophy of 'laissez-faire' and to
restrict the use of a specific material by law, would have
been seen as an unprecedented interference in the natural
funning of manufacturing concerns. Dr Guy himself, did
not believe that the material should be banned or restricted,
although, in line with movements in other hazardous trades,
he felt that persons under 18 should be prevented from
entering the trade of artificial flower making. He consid-
ered that if the girls were only to work with the colour for
2 couple of days at a time, (like the men in the paper
trade) the severity of the attacks would be reduced. As
the first symptoms were quick to come, it was possible for
the employees to know when they should cease to use the
colour and the employers should ensure that they changed
work . He felt that it was a duty of the employers to
provide freely ventilated and uncrowded workshops but that
the workpeople could do much to help themselves by giving
better attention to cleanliness and making sure that they
scrubbed fingernails and hands after handling the poison,
and that they did not consume food in the workshop. As
another precaution, he felt that there was something to

be said for the registration and inspection of workplaces,
although he admitted that this would be difficult to under-
take in practice.2

1 E.M.J. 1861 November 30th p584. Bavaria had originally

issued ar edict or 21st July 1845 prohibiting the hanging and
gale of arsenic green wall-paper but had repealed this in 1848
on the condition that the green was permanently fixed. Dr Guy
(1862), pl2s.

Dr Guy (1862) ppl56-162.
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Despite Dr Guy's detailed investigations and recommen-
dations, the evil appears to have continued, unchecked by
any Government regulations. Unlike other industrial
diseases, which were usually solely a problem of the
workshop, the effects of arsenic green were also felt by
the purchaser of the final product. Following complaints
by the public of the ill effects of arsenic wall-hangings,
the Medical Society of London, in 1877, set up a committee

to consider the problem. It made its report in 1880 and
concluded:

'That the time has arrived when some checks should be imposed
upon the free and unrestricted sales of poisoned articles,
with a view to making it compulsory that such articles should
be advertised as containing deleterious matter, in order that
purchasers might at least, be aware of the danger they were
incurring in their use.''1

The issue seems generally to have flared up again at this
time, with the 1879 reports of the Factory Inspectors
containing information on several visits made to firms

which handled colouring agents. They observed several
differences on the 1862 situation with many employers

being unwilling to use emerald green except when specifi-
cally ordered by a customer. Most, on their own initiative,
had instituted some kind of precaution to reduce the risks
of poisoning to their workforce. In some places the girls
were only allowed to work with the colour on alternate

days; in others, when an order for emerald green was taken,
everyone worked on it so as to spread the risk and complete
the assignment quickly. In the trade of making artificial
flowers and leaves however, emerald green was still, by far,
the main agent used to obtain a green colour. One care-
less practice, observed by the Inspectors, was a young girl
who moistened her brush in her mouth instead of in the bowl
of water provided.2 As the workers appeared to neglect
simple rules of health and hygiene, the Inspectors felt

+ 1896 Interim Report Misc. Trades (C8149) p9, and Appendix II, p30.

® Reports of the Inspectors of Factories: Year ending 31st October
1879 (C2489) pp50-54.
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that the trade would benefit from being brought under s39

of the 1878 Factory Act which prohibited the taking of meals
in certain types of workshops. Hence, in January 1880,

it was prohibited to take meals in the workshops of any
processes of artificial flower making, paper staining,

paper colouring and several other industries where dry
powders or dusts were used.>

1880 also saw the Society of Arts setting up a committee
to look into the practicability of preventing the use of
arsenic in making wall-paper.2 In the same year, Messrs.
Woollams and Co. were awarded a medal by the Council of the
Sanitary Institute for their paper-hangings 'free from
arsenic' which had been exhibited at the Croydon Exhibition.3
In 1883, two more committees were set up, one to look at
arsenical wall-papers, the other into the use of arsenic
in domestic fabrics. These were established under the
influence of the National Health Society. One fact arising
from the 1883 reports was that arsenic was not only used in
green colourings, but was also to be found in mauves, reds

and fawns.4

The attention of these committees appears to have been
directed more towards the potential harm to the public than
to the effects of the manufacturing process on the labour-
ers, but by the changing of public demand, the position
was also improved for the workforce. As has been observed,
the emplovers themselves appear to have been reluctant to
use the colour because of the dangers to the workers but
had continued to do so because no suitable substitute
could be found to satisfy the demands of the public for
bright green. From the continued pressure of Factory

. For details of these orders sgsee page 73 where they are discussed
in relation to lead poisoning.
“ J.S.4. 1880 April 16th, pp443-444; E.M.J. 1880 May 1lst, p66S.

3 The House Decorator and School of Desigr. 1880 August 20th, pl51;
E.M.J. 1880 September 25th, p512.

4 E.M.J. 1883 March 3rd, pp425-426, June 23rd, ppl218-1219.
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Inspectors, backed by information supplied by the certify-
ing surgeons, on this and cases of poisoning from other

toxic metals, arsenical poisoning, along with lead and
phosphorous poisoning, became a notifiable industrial disease
to the Chief Inspector of Factories from January lst, 1896.
However, a Government departmental committee set up in the
same year to inquire into the industry of paper staining and
colouring, found that there had been an almost universal
;ubstitution of mineral colouring materials by vegetable

so that arsenical poisoning at work had, in fact, become

rare. &

Thus, by 1900, the risk of arsenical poisoning from
the use of emerald green had almost been eliminated due,
not to any universal regulations by Government, but the
fact that the purchasers of the product were as vulnerable
as the operatives. With the general growing awareness by
the public of the dangers they faced from arsenic wall-
paper and other products coloured with emerald green, demand
for these products declined, although it took several
decades, from the first death attributable to arsenical
wall-paper in 1858, before this trend had any noticeable
effect on the trades concerned. What appears surprising,
considering the extremely poisonous nature of arsenic, is
that there were not more fatalities and that some workers
handling the substance appear to have suffered only minor
inconveniences. Absence from work through sickness was
comparatively rare, probably because employers attempted to
ensure that operatives worked with the arsenite of copper
colouring for a short period of time. Although employers
were generally willing to initiate precautionary measures
on their own without compulsion, and in this instance, in
the long run, there was no need to resort to universal
legislation to restrict the use of arsenic colourings, the
1However, they still found the occupatior to have many of the evils

commonly associated with dusty occupations. 1896 Interim Report
Misc. Trades (C8149) pp®-12. E.M.J. 1896 August 22nd, pp451-452.
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measures adopted tended to be along the lines of changed
working patterns and emphasis on personal cleanliness.
As will be seen repeatedly in the discussions on other
hazardous occupations, one of the main lines of recourse
was the advocacy of more attention to personal hygiene.
There is no evidence of research being undertaken to find
safer methods of using arsenic colourings; instead the
problem was solved, eventually, by less noxious (but
otherwise probably inferior) dyes being substituted for
those based on arsenic. These were accepted because
they were safer for the consumer.

1.b. Copper

Although copper is highly toxic if digested in the
pure form, it is of only minor significance as an indus-
trial poison. Copper is not easily vapourized, but when
it is, the resulting fumes are irritating and can cause
metal fume fever. The basic symptoms of this illness
are irritation of the lungs and intestine, resulting in
fever, chills, vomiting and diarrhoea. The patient
generally recovers within a couple of days. There was,
however, little associatiorn of copper with this illness in

the 19th century.1

Copper dust can also be an irritant causing bronchial
trouble when inhaled. In the 19th century there were
reports of it discolouring the hair and teeth so that
copper workers often had a greenish appearance.2 The
French writer, M. Perron, claimed that the clock makers
in the Bescancon region were slowly being poisoned by

their daily handling of copper, but the evidence is not

The disease was also associated with other metals, in particular
zinc, and a fuller discussion will appear under this heading, 1.f.
on pages 106-110.

2 E.M.J. 1888 April 28th, p888; Arlidge (1882) pp442-443.
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entirely convincing as he said it resulted in tubercular
phthisis and although copper dust may help to predispose
such a condition, equally likely to do so were the crowded

and ill-ventilated rooms in which the watch makers worked.1

Copper smelting was held to be an unwholesome occup-
ation and around the 1860's there was much sensational
writing on the obnoxious effects of copper smoke. At
times, it was said that the smoke in the environs of the
South Wales copper works was so thick that it was impos~
sible to see across the valley. Around Swanseza, the

countryside was described as being:

"entirely denuded of vegetation while the hillsides
have not a blade of grass upon them, but are converted
into a mass of detritus of gravel and stone.' 2

The smoke affected the livestock kept in the neighbouring
fields. The Welsh farmers called the illness effydrdod.
It caused the bones of the cattle to become brittle and
the teeth to fall out. The problem, however, was not so
much the copper but the impurities in the copper ore which
caused arsenic and sulphurous acid to be formed. These
were particularly noticeable during the process of calcining.
When this sulphurous acid came into contact with the
moisture in the air, it was easily converted into sulphur-
ic acid and it was this which denuded much of the neigh-
bourhood of vegetation.3

The nuisance was greater when a reverberating furnace
was used and worse still whern fluor spar was added as a

flux. This caused fluric acid to be produced which was

* E.M.J. 1863 August 29th, p240.

. Quoted in G. Phillips Bevan The Industrial Classes anc Industrial
Statistics (1876) p57. It originally appeared in the Report of the
Commissioners appointed tc inquire into Noxious Vapours, 1862,

8 Phillips Bevan (1876) p58. J.S5.A. 1876 January 21st, ppl49-150.



said to roughen the window panes in the neighbourhood.1
However, a local doctor to the smelting plant, examined the
inhabitants of the area and found that although it was
true that the smelters themselves suffered from bronchial
afflictions, their families were relatively free of
disease.? Dr Ballard, in his extensive report on
noxious vapours to the Local Government Board in 1878,
confirmed that the effects of copper smoke on the inhabi-
tants were not as bad as had been suggested, although by
this date, the use of reverberating furnaces and fluor
spar were almost obsolete. Strangers to the area might
find the smell and taste of the smoke disagreeable, but
no specific disease could be traced to its inhalation.3

Attempts were made to lessen the quantity and unplea-
sant elements of the smoke, in particular the firm of
Messrs. Vivian & Son. They had been experimenting with
methods of arresting the sulphurous acid vapours from the
1820's and by the time of Dr Ballard's report, were
apparently quite successful in reducing the smoke except

in certain types of weather, when it still fell back on

the town.4

Phillips Bevan (1876) p58.

Ibid. pp58-59. Dr Williams also advanced the theory that the
superior potency of the copper smoke killed any germs of
spreading disease and so provided the inhabitants with compara-
tive immunity from them.

Dr Ballard '3rd Report of the Inquiry as to Effluvium Nuisances
arising in connection with various manufactures and other
branches of industry', 8th Annual Report to the Medical Officer
oFf the Loeal Govermment Board 1878, pp259-270.

Ballard (1878) pp265-270; FE.M.J. 1865 August 26th, p223 talks
of Messrs. Vivian & Son taking up & German patent to make
sulphuric acid from copper smelting smoke; also in Chemical
News 1867 January 19th, p36.
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B e Lead

During the 19th century the incidence of lead pois-
oning in Britain and other developed countries was high,
not only in industry but also in domestic life. In the
latter, the well known sources of danger were the lead
glazes used on earthenware, lead-based paints and the
consumption of drinking water contaminated through being
supplied from lead cisterns and piping. Some foods were
also tainted with the substance. Wine was sometimes
adulterated with lead oxide to counteract its acidity and
flour could become infected by the practice in some mills
of stopping up the cavities in the millstones with lead.?
In manufacturing industry, lead was extensively used for its
malleability and the readiness with which it fused at
low temperatures. It could thus easily be united with
metals, acids, oils and other substances to make paints,
pigments and compounds, and hence, was one of the most
useful metals for the arts. However, it was also one of
the most dangerous, being a treacherous poison.2

Lead poisoning was thus present in many branches of
industry. It could occur at the extractive and smelting
stages of lead production but was more commonly associated
with the manufacture of white lead and pottery. These
two trades became the focal point for attempts to control
leacd poisoning. Cases were, however, found in other
industries, 2 few cf which were the enamelling of irorn
plate and hollow metal ware, printing, filemaking, shot-
making, dyeing where yellow chromate of lead was used,
steelmaking, and the japan and lacquer trades. Lead
poisoning was also common amongst painters and plumbers.3
# A Meiklejohn 'The Successful Prevention of Lead Poisoning in the
Glazing of Earthenware in the North Staffordshire Potteries' L...I.MN,
1963 Vol. 20, pl70. E.M.J. 1864 August 27th, p250; 1865 Junel7th,

p622; case of lead poisoning from flour in France. E.M.c. 1866 July
7th, p7; case of lead poisoning from flour in the U.S.A.

“ E.M.J. 1869 April 17th, p356.
8 B.M.J. 1899 February 11th, p359.
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The use of lead in the pottery industry is one of the
few cases in the field of the history of occupational medi-
cine which has received the attention of medical historians.
Both A Meiklejohn in the Milroy lecture for 1963 and D J
Evans and A E Jones in 1974, studied the development of
statutory measures and new methods of glazing which led
to the successful prevention of lead poisoning in the North
Staffordshire pottery industry.1 The data for these
papers 1s the series of Governmental enquiries which were
conducted in 1843 anc 1862 by the Children's Employment
Commission, Dr Greenhow's Report to the Medical Officer of
the Privy Council of 1860, the Departmental Committee
appointed to report on the conditions of labour in the
Potteries in 1893 and T E Thorpe and T Oliver's investig-
ations into the use of lead compounds in the manufacture of
pottery of 1899, as well as the ensuing Tegislation when it
occurred. Discussion of fhé pottery industry needs to be
re-opened however in order tc supplement Parliamentary
reports with material from the medical journals and
elsewhere, because although the Government provided exten-
sive accounts of conditions, it was not usually the first
to discuss the problem. The enquiries were often the
response to a former public outcry. There were also
other bodies besides the Government who were interested
in reform to reduce the annual number of sufferers from
lead poisoning, one of the earliest of which was the Society
of Arts.

. A Meiklejohn (1963) ppl695-180. A Meiklejohn 'Health hazards
in the North Staffordshire Pottery Industry 1688-1945' Jowrnal
0f the Royal Sanitary Institute 1946, Vol. 6, pp516-524.

D J Evans and A E Jones 'The Development of Statutory Safe-
guards against pneumoconiosis anc lead poisoning irn the North
Staffordshire Pottery Industry' 4nnals of Occupational Hygiene
1974, Vol. 17, ppl-15.
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The disease of lead poisoning was known as colica
pictonum or plumbism, and Meiklejohn in his paper includes
a useful history of the original identification.’ The
name colica pictonum suggests one of the most frequent
symptoms of the disease,namely colic. This manifested
itself in the form of an excruciating pain at the pit of the
stomach. The abdomen became hard with the contraction of
the muscles and obstinate constipation set in. The general
countenance was dull and sallow. The symptoms could occur
éuddenly or build up slowly over time, the first signs
then being a continued problem with indigestion and dis-
orders of the bowels. After several attacks of colic, or
occasionally without having suffered it at all, the victim
might be struck by lead palsy. This chiefly affected the
upper extremeties, in particular the muscles of the hand
and forearm. Initially there was a2 loss of power leading
gradually to a wasting away. The loss of power was mainly
in the muscles at the back of the forearm, hence when the
arm was raised, the hand fell under its own weight in the
characteristic wrist drop. Another feature of lead pois-
oning was a blue line on the gums but this was not present
in all cases.2

Treatment of chronic cases was difficult and required
a long absence from work, often with a period of hospitaliz-
ation. The following notes are taken from a case book
dated 1855 of R C Garner of the North Staffordshire Infir-
mary and are & good illustration of this point:

Meiklejohn (1963) ppl70-171. It was called colica pictonum
(colic of the Pictones) as lead poisoning occurred as an epidemic
in France in the province of Poitou, home of the Celtic tribe of
Pictones, in 1572. Citois traces the source of lead to the
adulteration of wine. Lead poisoning is also occasionally
referred to as saturnine poisoning; Saturn being the alchemical
name for lead.

# Andres Rabagliati 'Potters and Lead Workers and their diseases'

Grea: Industries of Great Britain Vol. III, pp93-96.
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"January 12th: Samuel Weston admitted under Dr Wilson.
Worker in lead - 12 years of age -
Unhealthy looking lad. States he has
been a dipper for two years. A month
ago whilst at work was suddenly seized
with a violent pain in the belly, which
in a day or two was followed by an
aching pain in both knees. Belly
continued painful and began to swell.
Two or three days after his legs began
to lose their power. Had a violent
belly ache once before. Bowels usually
costive, On admission there was a very
distinct blue line along the lower gum
ancd teeth, legs completely paralysed.
Belly rather swollen. The wrists quite
dropped. Is unable to stand or move his
hands. COComplains of much pain in the
belly.

February 10th Gradually improving.

February 16th Can clasp his hand close. Blue line still
distinct.

February 22nd Can straighten the hands better, more
power over his legs.

March 2nd Improving. Walks much better. 1Is not
yvet able to bend his hand up at all.

April 25th Not much improved. Made an outpatient.
Walks about pretty well but puts his feet
down as if he had no control over theam.
Blue line on the teeth still distinct.

May 29th Re-admitted. No improvement. Can not
straighten the hands at all.

July 26th Discharged. Walks better and has much
more use of the hands." 1

Some sectors of the population were more susceptible to
lead poisoning than others, particularly children and young
women . A further problem with exposure to lead is the
fact that it can be stored in the bones of the body for
long periods of time and thus has a cumulative effect.?

1 R C Garner's Case Book, North Staffordshire Infirmary 1854-1855.
Held at the North Staffordshire Medical Imnstitute Library in

Stoke-on-Trent.

Stellman & Daum (1973), pp252-253. Inorganic lead is stored
mainiy ir the bonmes. The anti-knock component in petrol today
which causes so much concern about lead poisoning in children,

is organic lead or tetraethyl leac. This is stored mainly in

the brain. This leads to symptoms of mental disturbance, inability
to sleep and general anxiety.
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There seems to have been some disagreement as to whether
the mining of lead ore caused plumbism or not. Thomas
Oliver maintained in 1891 that:

'fhe lead miner never suffers. Dr Montgomery, of
Blanchand, and Dr Robertson, of Stanhope, both of
wham have practised for many years in the dales of

Durham, have never met with a case of lead poisoning
in the miner."

Others were equally firm in their opinion of its absence? yvet
occasionally cases were reported and William Webb (1857)
recalled the blue line being present in the miners of Derby-
shire and of their suffering a form of colic which was
locally known as 'Belland‘.2 The reason for the low
incidence of plumbism amongst lead miners was due to the
type of lead ore found in Britain. Lead was generally
discovered in the form of galena or the sulphide and, due
to the insolubility of this salt, the chances of the miner
developing lead poisoning were rare, the risk varying with

the particular chacteristics found in each mine. 3

After the ore had been raised to the surface, it was
washed, crushed and then smelted. These processes were
often carried out in close proximity to the pit entrance.
The washing of the ore was reputed to pollute the local
Streams and kill the fish, and smelting, which released
both lead and sulphurous fumes, was considered prejudicial
to health. Thackrah, in fact, labelled smelting as a 'fatal'
occupation. The smoke arising from this process, like the
i Thomas Oliver 'Lead Poisoning in its acute and chronic manifestations'

E.M.J. 1891 March 7th, p506. Thomas Hayes Jackson 'Diseases of
Miners of Akendale and Swaledale' E.M.J. 1857 July 25th, pp619-620.

Dr William Robimson 'Lead Miners and their Diseases' E.M.J. 1893
August 19th, pp415-418,

William Webb 'The Lead Miners of Derbyshire and their Diseases'
E.M.J. 1857 August 15th, pp687-688. Robert E Powell 'Observations
on the effect of lead upon operatives' E.M... 1863 March 21st, p290.
T Ogier Ward Or the Medical Topography cf Shrewsbury and ite
Neighbourhood (1841) p71 & p88.

Arlidge (1892) pp290-291.
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copper smoke, destroyed surrounding vegetation and infected

cattle and other livestock with colic which was described
as 'Belland' or 'roaring'.1

Meiklejohn (1954) made a short study of the Leadhills
area of Scotland in which he quoted an article by a
surgeon called Mr J Wilson, which had first been published
in the Scots Magazine of June, 1754. It was entitled,
fAn Account of the Disease called Mill-Reek' and is an
early reference to lead poisoning amongst smelters. The
disease was called mill-reek because although at some
stage it infected all the local inhabitants, it was more
noticeable amongst the lead smelters, and was caused by
the 'reek' or 'smoke' rising from the smelting mills.
Wilson believed that if the patient acted on the first
symptoms, he was likely to recover, but if he waited, it
was almost certain to end fatally. The cure consisted of
administering medicines to clear out the system. Wilson
suggested several precautionary measures to reduce the
chances of succumbing to the poison, one of which was the
taking of a glass of sweet 0il, either pure or mixed with
water, before work each day and eating oily and fatty foods.2
These beliefs continued into the 19th century, for Webb, in
1857, tells how the Derbyshire miners and smelters ate
fatty matter in the belief that it helped to immunise them
against plumbism. Similarly at the Pontesford works in
Shropshire, on feeling the first symptoms of a sweet taste
in their mouth, the lead smelters drank half a pint of
sweet oil provided by the master of the works for that

purpose.3

2 Arlidge (1892) p291; B.M.J. 1857 July 25th, p619; T Ogier Ward
(1841) p8S8. A Meiklejohn 'The Mill Reek and the Devonshire Colic'
E.J.T.M. 1954, Vol. I1, p4l. C T Thackrah The Effect of Arts,
Trades ecnc Professions, orn Healtr anc Longevity (2nd enlarged
edition 1832) pp90-91.

& This article is quoted in full by Meiklejohn (1954), pp41l-42.
C E.M.J. 1857 August 15th, p688; T Ogier Ward (1841) p88.
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In general, lead miners seem to have accepted the risks
without question. They seldom resorted to medical aid for
help, having their own remedies for relief,lbut they rarely
had the severe symptoms of the disease which will be seen
in other processes in which lead was handled. Conditions
in the mid-19th century were not as bad as those reported
by Wilson in 1754 as some changes in production methods
had taken place. Until 1780, much lead was lost in the
;moke escaping from the furnace. Even in the early 1800's,
Meiklejohn says of Leadhills, that it was estimated that
about one tenth of the leac smelted escaped in this way.

In 1778, Bishop Watson, published an essay entitled 'Derby-
shire Lead Ore', in which he suggested that the lead in the
smoke might be precipitated by bringing it in contact with
water, or the vapour of water in its ascent, or by passing
it through long, lorizontal flues, before releasing it to
the atmosphere. Soon after this date, long flues were
adopted at the Grassington Smelting Mills in the Yorkshire
Dales. Later condensers were added which increased the
amount of leacd retrieved from the smoke. At Leadhills,

2 systems of chambers, flues and water sprays, were not
incorporated into the works until the early 19th century.
Plumbism amongst lead smelters was reduced but the reason
for employers adopting this system was not so much concern
over the welfare of their men but because they found
substantial financial benefit in the retrieval of lead. In
the first seven months of operating the new system at Lead-
hills, 58 tons of lead were recovered from the flues, which
was valued at £1,300.°

By the mid-19th century, this system of flues and
chambers to deposit the lead, culminating in a tall chimney
to disperse the smoke at a high level, had been generally
4 T Ogier Ward (1841) pB8. They mostly relieved themselves with
the use of castor oil.

2 Robert T Clough The Lead Smelting Mills of the Yorkshire Dales
(1962) pp79-80. Meiklejohn (1954) p4l.
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adopted throughout the country as it greatly added to the
profitability of smelting.’ In his report to the Medical
Officer of the Privy Council in 1863, Dr Whitley was able
to say that with the new precautions, plumbism was now rare
and T Sopwith, the agent of the lead works at Allen Mill,
Northumberland, reported the evidence of local medical men
confirming this and stating that previously the disease

had been widespread.2 There must, however, still have been
some risks of plumbism, particularly when cleaning out the
flues to collect the lead. Dr Ballard, in 1878, also found

that despite the tremendous financial gains in adopting
such retrieval systems, several ill conducted mills still

existed. One such, in Derbyshire, frequently allowed as
much as one twelfth of the lead ore smelted to escape in
the smoke emitted from the chimney. He described several

methods of production in operation at the time, the most
hazardous to the worker being the 'ore' hearth method.
Ballard recommended that all works should adopt the system
of long flues, culminating in a tall chimney away from
habitation in order to carry off the destructive sulphurous

fumes.3

When the Government Departmental Committee looked at
the lead industries in 1893, they found that the process of
smelting was not particularly harmful and that only isolated
cases of lead poisoning occurred. These only displayed
the milder symptoms of the disease and most cases could
be prevented with care and attention to hygiene. They
recommendec that no females or young persons, the most
susceptible to the poison, should be allowed to clean out
the flues, and that those employed in this task, should be
provided with respirators and overalls and not work in the
flues for more than two hours at a time. All such workers

1g Ogier Ward (1841 p88. The Pontesford works had recently erected

a tall chimney.

2 Dr George Whitley 'On the Occurrence of Lead Poisoning among persons
who work with lead and its preparations' 6tk Feport of the Medical
Officer of the Privy Cowncil 1863.

3 Ballard (1878) pp278-293.
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should also be made to have a bath before leaving work, the
employer providing a plentiful supply of hot and cold water,
soap, nailbrush and towel. > These kind of recommendations
were common to most industries where lead was handled and
will be met with again, many of the investigators thus
believing that much of the blame for illness was due to

the careless habits of the workpeople themselves. Such
views, however, ignored the fact that most workpeople did not
pave either a bathroom or running water at home, so were not
totally to blame for any lack of cleanliness.

Although mining and smelting with lead ore only
presented the worker with a slight risk of lead poisoning,
the same cannot be said for the conditions met with in the
white lead works. Here the severest effects of lead
poisoning were found. R E Lane in an article in 1949,
'Care of Lead Workers', gives only the briefest outline of
the dangers inherent in the industry, his first reference
being tc the 1880's but almost a hundred years earlier, in
1788, the Society of Arts had recognized the dangers and
offered two premiums for improvements, while Hunter refers
to an article written in 1678 by Vernatti which is probably
the earliest reference to lead poisoning amongst white lead
workers in Britain.?

The two premiums offered by the Society of Arts were
for ideas to find alternative ways of preparing the white
lead and for a substitute to be found which was free of
the noxious qualities but could be used in the same way.
White lead was used in the preparation of paints and 1t
proved difficult to find a substitute with the same qualities
and which could perform the same functions. The only medal
awarded under these schemes was in 1795, to a Mr Ward.

: 1893-94 Conditions of Labour in various Lead Industries, Dept.

Ctte. Report (C 7239) pl6.

& Ronal E Lane 'The Care of the Lead Worker' E.J.I.M. 1948, Vol. 6,
pl2é6. T.S.4A., 1788, Vol. VI, Preface xviii. Hunter (4th edition

1969) p242.
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He received a gold medal for his method of preparing white
1 ’
lead,” but whether it was ever used or not is unknown and

cases of plumbism amongst white lead workers continued to be
a frequent occurrence.

In the 1830's, Thackrah reported on the poor health
of these workers, describing them as all looking sallow
and pale but with those employed in the white beds and pack-
ing departments being by far the worst affected. In these
two branches, the workers soon complained c¢f headaches,
drowsiness, sickness, obstinate constipation, colic, infla-
mmation of the bowels and in the most marked, lead palsy.
Eyes were also affected, as was the nervous system generally.
The emplovees did not usually commence such work until the
age of 20 and many did not stay long. Of those who
remained, few continued beyond the age of 45 and Thackrah
said that at least a third of their working life would be
spent laid up in bed, suffering with colic or palsy. The
oldest operative he could discover was a man of 54
employed at a Hull works, but he was then unable to work
and had only spent sixteen years in the trade. In that
time, he had been laid up twenty-eight times. Each time
the disease had become more serious and at one stage, he
had remained in bed for nineteen weeks, scarcely able to
move a limb. At the time of inquiry, he was partially
paralysed, with no motion in his wrists and only a weak
action in his legs so that he was just able to move around
with the aid of crutches. The main preventative measures
suggested by Thackrah were cleanliness, regular washing,
linen covers for the face while at work and not eating food
in the workshops. He also recommended eating fatty foods.2

The main process employed throughout the century to
produce white lead was known as the '0ld Dutch', 'Stack' or

. b

: T.S.4. 1795, Vol. III, pp221-228.
2 Thackrah (2nd enlarged editior 1832) ppl03-106.
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'Dry' method. It had been introduced to Britain in about
1780 and consisted of thin sheets of lea.d1 being placed on
top of small earthenware pots which contained acetic acid.
The pots were arranged side by side and surrounded with tan
bark. They were then covered with planks and a further row
of pots placed on top, and so on, until the area had been
filled. This was known as the 'blue-beds' and at this
stage there was no danger to the workmen. Then, by the
heat induced through the fermentation of the tan bark, the
acetic acid slowly volatilized, by which the lead was first
changed to the subacetate and then the carbonate form.

This process took about fourteen weeks. When it had

been completed, the stacks were then referred to as the
'white-beds'. Girls entered to remove the carbonate of
lead, carrying it out on trays on their heads, first to

the rclling mills, where the white was separated from any
remaining metallic lead, and then to stoves to dry.

The most dangerous operations for the workers were
breaking up the white-beds and placing the carbonate of
lead in the stoves to dry. Originally the beds were broken
up in the dry state, but under the powers of the 1891
Factory and Workshop Act, the Secretary of State for the
Home Office issued Special Rules for the trade which inclu-
ded the provision that the white lead had first to be
wetted before breaking up in order to reduce the dust on
removal. After the white lead had been dried in the stoves,
it was ground, washed and dried again to form a fine powder.
The powder was packed in casks, a task which again was
hazardous because of the fine particles which pervaded the

2
atmosphere.

x Dr Whitley (1863 Lead) p350. Originally the lead was put into the
vessels in rolls but this required more handling to separate the
carbonate fror the metallic lead and so they changed over to flats.

2

Some firms already wetted the white-beds before breaking them up,
before the Special Rules were enforced. E.M.J. 1891 March 7th,
p507; Dr Whitley (1863 Lead) p351; J.S5.A. 1876 September 8th,
p832. Reports of the Inspectors of Factories for the half year
ding 31st October 1875 (C 1434), Alexander Redgrave's Report, pp
12 1893-94 Dept. Ctte. Report Lead Industries (C 7239) pp7-8;
ory and Workshop Act Special Rules 1891 - See Appendix II.
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Towards the end of the century the 'Chamber Process' was
adopted by some firms. This was very similar to the 'Old
Dutch' process except that a chamber was used instead of
the stacks and the time of corrosion was reduced to four or
five weeks, The risks to the worker were virtually the
sa.me.1 Other methods were experimented with; one of the
earliest being Thuard's Process, at the end of the 18th
century. This was based on the principle that if a basic
solution of a salt of lead which had been produced from
lithal was submitted to the action of carbonic acid gas,

a carbonate of lead would be precipitated. Although the
process at the time looked promising, especially due to

its low cost and short time scale, the resulting carbonate
proved to be inferior to the white lead produced in the
stacks.? None of the other processes were ever used on a
large scale and the '0Old Dutch' process persisted until the
end of the century.

With this process, the workers in the white-beds
could not avoid getting the white lead dust on their skin
and clothing. Lead poisoning thus occurred both through
inhalation and through the skin.3 Although it was generally
held that the extent of the problem was great and numerous
cases of death were reported in the Medical Journals? there
are no actual statistics of the numbers involved. Dr Whitley
in his 1863 report, found firms engaged in the trade to be
very unhelpful in giving any information at all and he was
refused entry to the largest London works being told that he
1

2

1893-94 Dept. Ctte. Report Lead Industries (C 7239) pp8&-9.

J.5.4. 1893 March 24th, pp447n. 1893-94 Dept. Ctte. Report Lead
Industries (C 7239) pS. Reports of the Inspectors of Factories
for the half year ending 31st October 1876 (C 16393) Alexander
Redgrave's Report, pp24-25.

And with careless workers through ingestion.

E.M.J. 1880 April 24th, p636; 1882 April 15th, pp558-559; 1883
July 21st, pl26; 1886 March 27th, p625; 188% October 26th, p923.
The House Decorator anc School of Desigr. 1880, Vol. II, September
3rd, pl87. Reports of the Inspectors of Factories for the half
year ending 30th April 187€¢ (C 1572) Alexander Redgrave's Report,

p3€.
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would receive a similar reception at the other London estab-
lishments. In consequence, he visited the two largest
concerns in Newcastle-upon-Tyne, each of which had a medical
man attached to it, but one would give him no assistance and
the other, although willing to discuss cases, would not

give any exact figures as to the amount of illness caused

by the trade.? The reluctance to give information is
probably indicative of the extent of the problem.

In the second half of the century, lead poisoning
became a topic of public interest starting with the public-
ation of Dr Whitley's report in 1863 and Charles Dickens
'The Uncommercial Traveller' (1867), in which he described,
in detail, a visit to one of the London white lead works.2
In the mid '70's, the topic was constantly highlighted by
the Factory Inspectors in their annual reports, in partic-
ular by Alexander Redgrave and by the '80's, demands for
improvements were coming from several gquarters. One of the
most distressing aspects of these reports 1is the swiftness
with which the lead poisoning attacked the workers, who
were mainly voung women, and how, even after a severe attack,
they continued to return to the trade, only to succumb again.
The following case history is a typical example of a young
lead worker:

"In December 1874, Bridget M., aged 27, a strong fresh-
coloured Irish girl, came under my notice for treatment.
She had been working at the lead mills for only five
weeks; she was suffering from severe colic, with
constipation; this was relieved after a few days
suffering. She went again to her work, and, in about a
fortnight, she returned to me with much more persistent
colic, faintings, and constipation of the bowels. She
was again relieved, strongly advised to be scrupulously
clean and to drink plenty of the diluted acids prepared
for them at the works. I saw her after this several
times; after about seven months, the cumilative action
of the lead produced paralysis, which gradually campletely

t Dr Whitley (1863 Lead) pp350-351.

& The extract from 'The Uncommercial Traveller' is gquoted in full

by Hunter (4th edition 1969) pp245-247.
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affected the left side of the body. When I again saw
her, she was thus paralysed; the face was pinched and
wasted; she was intensely anaemic: her hearing was much
affected.  From her appearance, she would then have been
taken for nearly double her age; her suffering from colic
was dreadful in its intensity; it came on intermittently,
and resisted for same weeks treatment to cure it. When I
last saw her same months after I had givwen up treating her,
the paralysis was in no way improved; the deafness was
complete on the left side, hearing dull on the right; her
teeth were rotting away; and, for all pleasures and
purposes of life, she was blighted." 1

The risks were well known both by workers and employers.
Dickens quotes an Irishwoman in the trade as sayving:

"same of them get lead pisoned soon, and some of them
gets lead-pisoned later, and some, but not many niver;
and tis all according toc the contitooshun, sur; and
sane contitooshuns is strong and same is weak.' 2

Labour, in the London white lead works, seems mainly to
have consisted of young Irish girls, attracted by high wages
of around 9/- a week. The high wages were presumably the
reason why they continued to return to the trade after bouts
of poisoning, despite being warned of the risks of doing so.
The medical officer attached to a Newcastle works, had told
Dr Whitley that he had often had to prohibit girls showing
signs of lead poisoning from working, as the girls had
insisted on continuing their employment even though they
had been told that the only known cure was to cease working
with lead.3 According to Dr Whitley, the position in 1863
was arn improvement on former times due to advances in
sanitation and manufacturing processes but he gives little

indication as to what these changes were.

Dickens remarkec on respirators, gauntlets and overalls
being issuec to the workers and the habit, in the particular
firm he visited, of frequently moving the women around the
various processes, SO as 1t¢ reduce the length of exposure
1 ¥ Holder 'Diseases Affecting Lead Workers' E.M.J. 1876 October 14th,p490.

Hunter (4th edition, 1969), p247.
3 Dr Whitley (1863 Lead), p351. E.NM.J. 1868 April 17th, p356.
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in the more hazardous departments. The works he visited,
however, do not appear to have been typical, judging from
the report on the London white leads works made by Alexander
Redgrave in 1875. The only precaution he found common

to all manufacturers was the provision of soap and water.
Redgrave had been aware of the dangers of white lead works
for some time and in 1875, he requested his Sub-Inspectors
to make special inquiries into the subject, so that definite
ponclusions could be drawn as to the actual prevalence of
danger and best means of averting it. The Sub-Inspectors,
unlike Dr Whitely, appear to have met with little resistance
to their questions. Although it was found that the majority
of employers felt it was sufficient to provide just soap and
water, a few did go further, issuing gloves and respira-
tors, or providing caps and dresses for the women and canvas
boots and trousers for the men. Medicines and acid drinks
were often made freely available to the workers and many
employers provided the services of a surgeon for those who
fell i11l. A few exceptional employers continued to pay
their employees when absent due to sickness. Other managers
did as Dickens had observed, and split the tasks amongst all
workers so that the length of exposure in the white-beds

and at the stoves was kept to a minimum.1

But not all the precautionary measures introduced by
the more enlightened employers were welcomed by their
emplovees. There was, for instance, a general lack of
co-operation on the issue of wearing protective clothing.
The workers complainec that the gloves provided made handl-
ing the pots awkward and that the long overalls were cumber-
some . They referred to the respirators as muzzles and
stated that in hot weather they made breathing difficult.
Some managers were strict in enforcing their rules, with
some refusing to pay wages unless the respirators and gloves
issued were worn. Some employed a2 man to check that the

1 Reports of the Inspectors of Factories for the half year ending
31st October 1875 (C 1434) Alexander Redgrave's Report, pl3.
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workers had washed thoroughly before meals or going home,
sending those back to the wash house who exhibited the least
bit of white lead, but other employers were more casual in
their approach. In one works visited by an Inspector,

"no precaution existed but a trough of hot water and
supply of soap. He (the Inspector) saw a man shovelling
the fine powder of lead into a hopper, but the manufac-
turer pointed out how carefully the man used his spade

SO as not to cause the fine dust to rise. With a
respirator the work would have been done in half the
time, and possibly was accelerated when their backs were
turned. At this place too, where a man is said to be
stationed at the outer gate to see that these people are
washed before they go out, the Sub-Inspector saw a woman
go out, covered on the hands, face, hair and clothes with
white lead; and the sanitary guardians explained that the
woman was not gone for good, but only to fetch some beer,
which when consumed on the works would of course carry
with it no considerable quantity of lead dust into the
stanach." 1

Redgrave also observed changes in production methods
which reduced the necessity of exposure to clouds of lead
dust. Apart from separating the carbonised lead from the
residue lead in a wet, rather than a dry state, some firms
had also introduced machinery to supersede the casting of
lead by hand. By 1875, it was also possible to wash and
brush the earthenware pots by machinery before re-use,
whereas previously the operation had been performed by hand,
if at all. It would appear that the more humane manufac-
turers were willing to try out any precautions possible,
despite expense to themselves, whereas other employers felt
that the hazards were well known in the area and the wages
they paid were accordingly high. Whenever an operative
offered his services, he was in effect accepting the con-
sequences of the trade. Knowledge of the effects of the
trade were probably greater than in many industries, as
the employment was concentratec in two main areas; the east
end of London and Newcastle-upon-Tyne.

1 »ic. ppi4-18. In evidence taken from sufferers of lead
poisoning at the works.,



73

Although, undoubtedly, more cases of plumbism occurred
in the ill-conducted works, even those which strictly
enforced precautionary measures or where the workers
painstakingly followed the rules on cleanliness, were not
immune from the poison. Following further inquiries
in 1879, Alexander Redgrave submitted to the Secretary of
State, a case under the provisions of section 39 of the 1878
Factory Act, for prohibiting the taking of meals in any part
of the factory or workshop where deleterious materials
were used. As a result, on January 20th, 1880, Special
Orders were issued prohibiting the taking of meals in:

"1. Every Factory or Workshop in which white lead is
manufactured, except any room thereof used solely
for meals.

2. Every part of the Factory or Workshop in which
part dry powder or dust is used in any of the
following processes:

Lithographic Printing

Playing CardMaking
Fancy Box Making

Paper Staining

Almanack Making

Artificial Flower Making
Paper Colouring and Enamelling
Colour Making.'" 1

The matter, however, did not rest here. The Board of
Guardians, in areas where white lead works were situated,
began to direct the attention of the Home Office to the large
number of cases seeking relief due to the effects of lead
poisoning and the consequent burden this placed on the

ratepayers. The first to do so were the Shoreditch Guardians,
following the death of Hannah McCarthy at the Shoreditch
Infirmary. The issue was discussed in the House of Commons

on April 6th, 18827 and later, in the report of Workhouse
and Infirmary Visiting Committee, the medical officer of
the Infirmary, Dr Forbes, reported that in the eighteen
months up to the 3rd May, 1882, 23 patients had been admitted
1 Reports of the Inspectors of Factories for the half year ending

31st October 1880 (C 2825) Alexander Redgrave's Report, p28.
£ E.M.J. 1882 April 15th, pp558-559.
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suffering directly from the effects of lead. Of these,
three had died. The remainder had stayed in hospital for
periods ranging from three to four weeks, to as much as

six months. On leaving, many probably remained paupers
for the rest of their lives, being unfitted for further
work. The Guardians felt that it was time that Government
legislation enforced all manufacturers to take simple

precautions in order to try and reduce the severest
symptoms.1

Following Shoreditch, the Board of Guardians for the
unions of Gateshead, Popular, Newcastle-upon-Tyne and
Holborn, all sent representations demanding an enquiry into
the matter. The Holborn union had claimed that in the
twelve months prior to June 22nd, 1882, there had been 54
patients admitted to their local infirmary suffering from
lead poisoning. These had consisted of 48 females, all
from the white lead works, and 6 males, some from the lead
works but others were painters or in other trades handling
lead. Many of the victims from the white lead works had
only been at the trade for three weeks when they had first
applied to the hospital for relie:E.2 In response, the
Government set up an enquiry, headed by Alexander Redgrave.
He visited all the white lead works in the country (with
the exception of ome or two) and reported that the

"temporary illness and permanent disability far exceed
anything that has came before the public.”

Even at a works where excellent precautionary measures were
enforced, he had discovered that in the eighteen months
between May 1881 and October 1882, there had been 234
applications for medical attendance, of which 134 had been

1883 White lLead Poisoning Communication to the Secretary of State
with Report by Chief Inspector of Factories (C 3516) pl.

# Ibid. pp3-5; E.M.J. 1882 May 27th, p787; August 5th, p215.
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due to the harmful effects of lead. There had been some
changes since his investigations in the mid '70's, with a
far greater number of firms taking some form of precautionary
measures. Some had gone as far as to issue a set of elab-
orately printed rules to be observed by their employees.2
Redgrave, unlike many of his contemporaries, was not

against the employment of women in trades handling lead.
Instead, he recommended the need for the Govermment to
enforce a set of regulations on details of dress and
sanitary arrangements, in order to bring the remaining
ill-conducted works in line with the rest. These ideas

were incorporated in the Factory and Workshop Act, 1883.3

The rules were not as comprehensive as those already
enforced by some manufacturers, but included most of the
general recommendations on hygiene and cleanliness, which,

if followed, would go a long way to reducing the number of
severe cases of lead poisoning.4 The Act was well intended
but due to the magnitude of the problem, proved inadequate
and a new set of Special Rules was issued in 1891. The
emphasis was, again, on dress and sanitary arrangements but
the Rules 2lso included a section on special ventilation

for certain processes, and the requirement, mentioned
previously, of watering the white-bed before breaking it up.
The position regarding responsibilities of owners/managers,
of superintendents and of employees was classified. Employers
could no longer adopt the attitude that after providing water
and soap it was the duty of the operative to take care of
himself.5

1 He gives no indication of the size of the labour force.

2 .
1883 White Lead poisoning Communication (C 3516), pp7-13. Appendix
Il contains copies of some of the Rules enforced by owners of white
lead works.

3

1883 Factory and Workshop Act 46 and 47 Vict. c53. For schedule
on white lead see appendix II.

For a comparison of the regulations enforced at some factories and
those required by the 1882 Act, see appendix II.

See Appendix II.
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1893 saw both coverage in the national press and the
setting up of a further Departmental Committee to look
again at the subject. This made the new recommendation of
excluding female labour from all direct contact with white
lead, further recommending that females under twenty should
not be employed anywhere in white lead works. It was
suggested that such rulings should not be enforced until
January 1lst, 1896, to allow a period of changeover.1 In
1894, white lead works were scheduled as a dangerous trade
and the 1895 Factory and Workshop Act also made lead poison-
ing, along with phosphorus and arsenical poisoning and
anthrax, a notifiable disease to the Chief Inspector of
Factories with effect from the 1lst January, 1896.2 But
whilst the 'Old Dutch' process continued to be practiced,
no amount of modification could eliminate all the risks of
lead poisoning, and since no other method produced a white
lead which would answer the requirements ¢of the paint manu-

facturers, the '0Old Dutch' process was destined to continue.

The production of red lead, which was used in the manu-
facture of glass, in certain polishing powders and as a
basis of some paints, was less detrimental to health in its
production, with only isolated cases of plumbism being repo-
rted. To produce red lead, the metallic lead was placed
in a melting oven. This had an opening at the top and at
the sides through which the lead was occasionally raked and
turned. The red lead did not break up into a powder quite
so easily as the white lead and altogether, the process
required less handling, hence the reduced risk to the worker.
Those who faced the greatest danger were the furnacemen, who
might be exposed to lead fumes escaping from the oven if
there was an insufficient draught in the chimney.3

: B.M.J. 1893 January 7th, pp27-28; December 23rd, ppl391-1392.
1893-94 Dept. Ctte. Report Lead Industries (C 7239), pp3-13.

2 B.M.J. 1894 January 20th, pl65. 1895 Factory and Workshop Act
58 and 59 Vict. ¢37, 829.

e Dr Whitley (1863 Lead) p352. 1893-94 Dept. Ctte. Report Lead

Industries (C 7239), pls.
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Of the industries in which the various forms of lead
were used, the manufacture of china and earthenware presented
the greatest risk of lead poisoning. Here, lead was used
as one of the ingredients of the glaze dip. As Meiklejohn
(1963) has shown, the problems of using lead glazes were
realized in the 18th century, but the incidents cited refer
to cases of lead poisoning arising from the use of the
finished product rather than amongst the operatives produc-

ing the ware.1 Amongst the workforce, those who suffered
from lead poisoning were those,

"employed as 'dippers' and their youthful assistants, the
ware-gatherers, the glost placers, and ground placers....
During the process of dipping, the workmen's skins came
into = direct contact with the glaze; in carrying the glazed
vessels to the kilns, the children's hands and clothes

are stained with it; and during the process of baking the
ware, all who enter the kilns are exposed to leaden fumes
and dust. Mr Robert Baker, in reporting on the health of
these potters, states that the species of paralysis fram
which workpeople suffer affects chiefly the upper extrem-
ities, and is attended with excessive muscular emaciation,
the loss of power and substance being most remarkable in
the muscles which supply the thumb and fingers. He found
that this local paralysis was not unusual; that lead colic
was much more rare, but that the grey line along the margin

of the gums was so camon as almost to cease to be remarkable.”2

Despite the attention given to the search for a lead-
less glaze, the problem was not solved during the 19th
century, and in the 1890's, the numbers suffering from the
poison caused so much concern that the Government was forced
to take action. Any improvements over the period in
reducing the risk of succumbing to the disease, were in
A Meiklejohn (1963), pl70; Meiklejohn (1854), pp42-44. Concerns the

the case of Devonshire colic - whereby workers suffered lead poisoning
fron the effects of cider on the lead glaze of the vessels it was kept
in. Wedgwood in & letter to his partner Bentley in 1773, referred to
the works on lead poisoning by Dr Percival of Manchester, the then
recognized authority on the subject. Percival's writings concerned
the effects of the acids of preserving fruit on the lead glaze.
Wedgwood was probably concerned about the adverse effect on demanc

that such knowledge would bring, hence his interest in trying to
overcome the problem.

2 p.M.J. 1896 June 12th, p550.
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improved sanitary measures and by changing the method of
preparing the lead glazes to reduce their solubility.

As 1in other areas, the Society of Arts was one of the
first to identify the problem, offering a gold medal or twenty
pounds in 1783 to anyone who could prepare a suitable glaze
for earthenware without the use of lead.> No awards were
made until 1820, when John Rose of Coalport, Shropshire,
was awarded a gold medal for his glaze prepared from felspar.
Two years later, in 1822, another gold medal was awarded to
J. Meigh of Staffordshire, for his black manganese glaze.2
Although the new glazes were used on 2 small scale by their
inventors, they had little impact on the pottery trade as a
whole for the colours were not deemed to be as good as lead-
based ones.

Other leadless glazes were suggested during the century

but, like the earlier attempts, did not prove satisfactory

substitutes for the lead glazes and only had a2 limited use.3

After the initial enthusiasm and optimism over the glazes
invented by Rose and Meigh, the Society of Arts withdrew its
premium in 1823, but in 1852 renewed the offer, saying:

'"Lead has been used for giving a ready flow to the glaze,
but is objected to, on account of its seriously affecting
the health of the workmen. Although several plans have
been proposed for superseding it, they have been found to
act prejudicially on the colours and tints of colours used
for giving effect to artistic designs." 4

+ T.8.4. 1793, Vol. XI. This was later extended in 1821 to also
exclude arsenic from the glaze.

ok 3 1820, Vol. XXXVIII, pp42-44; 1822, Vol. XL, pp44-46.

¥ Factory Inguiries Commission 1832, Frank Cass & Co. Ltd. 1968,
P78; .S.4A. 1876, p680; 1899 March 3rd, pp324-336; The British
Clayworker 1898 July, ppl06-108.

4 J.S.A. 1852 December 31st, p65.
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Although the main concern of the early factory legis-
lators was the textile industries, the 1816 Select Committee
to inquire into children's employment as Meiklejohn has
shown, also examined the conditions of children in the
potteries., For example, Josiah Wedgwood II gave evidence
on the dangers of lead glazes to the dippers. Again, in
the 1843 Children's Employment Commission Inquiry, the
report of Dr Scriven, covering the North Staffordshire
pottery area, was important in illustrating the great extent
of lead poisoning and nervous disorders to be found amongst
dippers. Those examined, although often not knowing the
actual ingredients contained in the glazes they used, were
aware of their harmful effects and the need for concern
over personal hygiene. The actual number of dippers
employed at each potbank was small but, due to dipping
being a skilled occupation, the tendency was for them to
remain within the same department, thus allowing the lead
to accumulate in their bodies with severe effects. At
work, it was usual for their arms to be emersed in the
glaze solution as far as the elbow and hence lead poison-
ing occurred not only through inhalation and ingestion but

also by absorption through the skin.?®

After this initial awareness of the problem and the
unsuccessful attempts at producing a satisfactory leadless
glaze, the question of lead poisoning in the pottery
industry appears to have remained silent until the 1860's,
when Dr Greenhow made reference to the blue line in dippers
in his 1860 report to the Medical Officer of the Privy
Council and Dr Whitley confirmed the occurrence of lead
poisoning in his 1863 report. However, from the evidence
given by potters to Dr Whitley, it would seem that some minor
changes in the ingredients of the glaze had occurred, a fact
confirmed by the 1863 Children's Employment Commission who
1 6.%. Elliott Some deseriptions of the Pottery Manufacturers and

Working Conditions 1567-1844 (1970); Meiklejohn (1963), ppl71-172;
Dr Whitley (1863 lead), pp352-353.
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were of the opinion that the glazes then in use were less
detrimental to health. In the early 19th century, some
glazes had included arsenic in their composition, which, as
seen in a previous section, was a dangerous poison in its
own right, but by 1863, the use of arsenic had been aban-
doned. The level of lead content was also said to have
been reduced, Dr Whitley finding that the best white glaze
contained one eighth white lead, whilst the best china
glazes were composed of one ninth lead which included some
red lead. Another practice that had been adopted by

some potters was the fritting of lead, i.e. melting it with
a certain portion of silicous matter before adding it to the
glaze, thereby rendering it less poisonous.1

In 1862, the potters had sent a memorial to the Secretary
of State? on the need for legislation to protect children
in the pottery industry and as a consequence of their pres-
sure and that of the above reports, the pottery trade was
included within the Terms of the 1864 Factory Act. This
prohibited the employment of children under eight in the
industry.3 After this achievement, the issue was neglec-
ted until the mid '70's, when in 1876 Dr Richardson revived
interest by devoting an entire lecture in his series of
talks to the Society of Arts to the question of potters'
diseases. In the same year, Arlidge also read a paper on
this topic at the British Medical Association's annual
meeting.4 Both brought up the question of plumbism.
Although in the 1880's the main focus on lead poisoning
was in connection with the white lead workers, Arlidge
continued to study the case of the potters. In a paper

L Dr Greenhow (1860), pl09; Dr Whitley (1863 Lead), pp352-353;
Meiklejohn (1963), pl72.

2 Quoted in Evans & Jones (1974), pplil-12.
3 Meiklejohn (1963), pl72.

% J.S.4A. 1876 February 4th, ppl86-193; E.NM... 1876 October 14th,
pp488-48S.
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in 1887, he showed that the majolica girls,1 as well as the
potters, suffered the disease, the cause being traced to
their habit of wetting their brushes with their lips.?2
Arlidge felt that the Special Regulations drawn up for

white lead workers under the 1883 Act, should be extended
to the potters.°

The 1890's saw a hive of activity in Government
circles on the issue of lead poisoning in the potteries.
This has been discussed, in detail, by Meiklejohn and to a
lesser extent by Evans and Jones. Following the revision
of the rules for the white lead workers in 1891, a request
was made by the Superintending Inspector for North Stafford-
shire for a review of the situation in the Potteries. The
consequence of this was that in December 1892, the Home
Secretary declared the manufacture of earthenware a danger-
ous trade within the meaning of the Factory and Workshops
Act, 1891, section 8.

There was some conflict between employers and emplovees
over the proposed rules to regulate the trade. The employ-
ees wanted the Rules to outlaw the use of lead glazes
altogether; the emplovers wished to continue the use of
fritted lead, declaring that the disease was really the
result of the workers' negligence of sanitary precautionsﬁ
To resolve the situation, the Home Secretary appointed a
Committee in 1883, which presented a report within three
months. It concluded that lead poisoning could be attri-
buted to 2 number of factors; to eating food with unwashed
hands or partaking of it in the rooms where lead was worked;
i Majolica is earthenware imitating that of Renaissance Italy and is e

coloured ornamentation on opaque, white enamel. Majolica girls
were hence responsible for decorating this ware.

% J.T. Arlidge Diseases of Portere: their causes anc preventiior.
1887, ppli-17.

3 See Appendix II.

4

Meikle john (1963), pl73.
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to dirty clothing; to glaze being allowed to drop onto the
floor where it became dry and powdery; to operatives
holding the pencil used for painting in the mouth or rubbing
the eyes with dirty hands; and to near sightedness resulting
in operatives working too close to their work. Moreover
some youths and young women appeared to be constitutionally
more susceptible to lead poisoning. The Committee recommen-
ded a series of Special Rules, much in line with those for

white lead workers.:! These, with slight amendments, became

the Special Rules of 1894.

Following a2 review of the situation a yvear later, it
was decided that better statistics were needed and so, in
January 1896, lead poisoning became a notifiable disease to
the Chief Inspector of Factories. During the first year,
1,030 cases were reported of which 432 were amongst china
and earthenware employees. Due to the high number occurr-
ing within the Potteries, Miss Paterson and Miss Deane of
the Factory Department, made special investigations in 1897
of the 404 cases of plumbism reported from 132 factories in
the North Staffordshire potteries area. They found that,

"Lead poisoning still prevails in the Potteries, and is
unchecked, owing to the superficiality of the factory
regulations intended to act as safeguards, and the diff-
iculty of fixing responsibility for the observance of
rules."

They revealed many distressing cases where young people, who
had only worked in the lead processes for a short period,
succumbed to the poison and died in convulsions. Such
stories were picked up by the press for national coverage.
Miss Paterson and Miss Deane also found that the effects
were particularly noxious on young marriec women, who had
frequent miscarriages and still births.?

1 1893-94 Conditions of Labour in the Potteries, Dept. Cttee.

Report (C 7240), p5 and pp7-9.
# BE.M.J. 1897 April 3rd, pp868-869; 1898 September 10th, pp726-727.
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In the Potteries themselves, the Women's Trade Union
League, was actively involved in trying to get changes. In
1898, it set up a reform committee which began a programme
of popular agitation.1 They demanded the use of leadless
glazes and restrictions on the employment of women and
children in the lead processes. In response, some firms
asserted that they had been using fritted leads since the
1850's and had been continually experimenting to achieve a
suitable, leadless glaze. The greatest barrier, as the
émployers saw it, in reducing the level of lead poisoning,
was the apathy of the workers to realize the precautions
necessary in handling the materials. The Government,
concerned by the situation, invited Professor Thorpe and
Professor Thomas Oliver to examine the possibilities of
diminishing the dangers by using fritted or leadless glazes
and to enquire how well they were fitted for the manufactur-
ers' needs. They were alsc asked to see what other prevent-
ative measures were possible.2 Soon after their appoint-
ment, a deputation from the Potteries was received by the
Home Secretary, asking, among other grievances, for the
victims of lead poisoning to be brought under the 1897
Workmern's Compensation Act. Questions were continually
being asked in Parliament on the subject and in order to
get expert, official information, Dr Thomas Morrison Legge
was appointed in July 1898 as the first Medical Inspector of
Factories. The Special Rules of 1894 were also amended,
the main change being the exclusion of any person under 15
from dipping houses and the monthly examination, by the
certifying surgeons, of all women and young persons in certain
named departments. There was also emphasis on better

exhaust fans to draw off the dust.3

Thorpe and Oliver reported back in 1899, Thorpe had
made extensive trials and experiments on the various glazes
and Oliver had looked at the production of earthenware abroad.
They felt that manufacturers coulcd do more than they were

doing at the time; that many products did not need lead

1 The Britisk Clayworker 1898 May, p62. 2 B.M.J. 1898 May 28th, p1410.
3 p.M.J. 1898 June 4th, pl496; June 18th, p1610; August 13th, p43s.
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glazes; and that where it could not be dispensed with,
fritted leads should be used.?! The manufacturers complained
that they would be financially ruined but agreed to abandon
the use of raw lead and to frit all lead in gla.ze.2 In
1899, a new set of Special Rules were drafted, based on the
suggestions of Thorpe and Oliver, and sent out to the pottery
owners. The Potters agreed with the general principles of
the Rules but not some of the details and insisted on arbi-
tration on the disputed points. The employees also had

some grievances with the draft, as they were opposed to the
monthly inspection without coverage under the Workmen's
Compensation Act. Arbitration proceedings commenced in

late 1901? Hence, at the end of the period under study,
the guestion of lead poisoning in the Potteries was still
partially an unsolved problem although the activities in the
closing years of the 19th century marked important steps in
the direction of reform.

Lead poisoning was not restricted to the pottery and
white lead workers; cases were also quite frequent amongst
the file cutters of Sheffield.4 While the file was cut it
was rested on a bed of lead but although lead dust arose
with every blow of the chisel, it was claimed that it was
the careless habits of the workers in neglecting to wash
which caused the disease. Plumbism was also present amongst
enamellers of iron. Phillips Bevan indicated its presence
in this trade in 1876, but most reports came in the 1890's,
when the enamel trade was reviewed under the 1893 Parliamentary
Committee. The main centre of production of enamelled ware
was Wolverhampton and the Black Country. The 1893 report

. B.M.J. 1899 April 1st, pp829-830. J.S.4. 1899 April 7th, pp459-460.

2 B.M.J. 1899 May 6th, ppll16-1117; July 22nd, pp241-242.
The British Clayworker 1899 August, pl46.

2 B.M.J. 1899 December 23rd, pl752-1753. The Britieck Clayworker 1900
September, pp224-225; 1902 January, pp374-376.

A See the Sheffield case study, pages 343-344.
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stated that when 'common tinning' occurred, the mixture
contained 60% lead to 40% tin. In higher quality goods,
the percentage of tin used was increased. Here, as with
file cutting, the main cause of the disease was said to be
the negligence of the workers. In 1894 a case was brought
before the Wolverhampton Police Courts by the local Factory
Inspector, concerning two young women who had neglected to
wear the respirators provided by their emplover. They were
;ined 10s 6d each, including costs.’

Another industry, revealed in 1863 by Dr Whitley to
contain the risk of lead poisoning, was the glass trade. The
danger was not only from the red lead used as an ingredient
in making glass, but as the Children's Employment Commission
report of 1864 showed, the leaden discs, used by the glass
cutters to grind the glass, could also be a source of
plumbism, as could the putty powder used for polishing the
ware., This powder was composed of tin and oxide of lead.2
Cases were also common amongst painters and plumbers, and
cases of lead poisoning were often referred to as painter's
colic. In the British Journal of Industrial Medicine for
1953, there is a reprint of an 1825 publication entitled,
'The Painters and Varnishers Pocket Manual', in which the
injurious effects of lead were illustrated and various recom-
mendations were made to aid recovery or to try and ward off
the poison in the first place.3
. Phillips Bevan (1876), p65. 1893-94 Dept. Ctte. Report Lead Industries

(C 7239), ppl8-20. E.M.J. 1894 June 30th, pl432. Other reports in

E.M.J. 1893 July 22nd, pl87; 1894 November 17th, pl128; 1896 May 2nd,
p1111; 1897 December 25th, ppl867-1868.

# Tomlinson (1854, Vol. I), p761. Dr Whitley (1863 Lead), p356. 1864
Children's Employment Commission I (3414), J.E. White's Report, pl46.

3 George Rosen 'Occupational Health Problems of English Painters and
Varnishers in 1825' E.J.I.M. 1953 Vol. 10, pp195-199. Some examples
of painter's colic are: The Lancet 1835 August 22nd, pp687-688;
September 12th, p795; 1837 January 28th, pp653-655; July 8th, p560.
The Medical Times 1843 January 28th, p286. E.M.J. 1874 December 5th,
p712. Cases amongst plumbers: E.M... 1889 August 31st, p487.

The Lancet 1832 April 21st, pp69-70.
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Other isolated cases of plumbism occurred in a variety
of industries, many being where dyes used for colouring
contained some form of lead pigment. One such example was
in 1872 when a number of lead poisoning cases occurred at
a gingham factory in America. The source of the illness
was eventually traced to the use of a dye which contained
chromate of lead.

"A needless amount of the pigment was used in this instance;
and the weavers habitually threaded their shuttles by sucking
the yarn through the eye of the shuttle with their mouths.

A hook was devised and ordered to be used for threading;

and the dveing was ordered to be more carefully conducted.
The epidemic speedily ceased.' 1

Other cases were found amonst engineers and foundry trade
workers where lead was used as an ingredient in some of the

mixtures or for fixing Jjoints. Sometimes old lead was

e

melted down for re-use and the fumes released could prove a

source of danger.2

Apart from white lead works and the pottery trade, the :
cases of lead poisoning could usually be accounted for by '
careless practices and negligence of simple rules of hygiene.

In the case of the former two occupations, however, the
dangers were far greater and some changes in production
methods were necessary before the problem could in any way
be solved. Alternatively, it needed a substitution of
materials but by 1900, no such products had been found
which would answer 2all the requirements of the manufacturers.
However, some attempts had been made to Try and control the
disease and cut down the more serious effects of the poison.
Although the Government had stepped in to enforce regulations,
after pressure from several sources, it was more to bring
the ill-conducted works in line with best practices rather
than to introduce new ideas on precautionary measures.
1 B.M.J. 1872 August 3rd, pl3l. Other examples are in dyeing cotton
yarn, E.M.J. 1895 January 83th, p40. Coloured Cardboard Box Making,
B.M.J. 1888 March 10th, p555; Paper Bag Making, E.M.J. 1888 April

28th, p907; Temporarily whitening soiled lace with white lead, B.M.J.

1858 January 9th, p39.
2 B.M.J. 1871 January 21st, p6l; 1872 February 10tk, ppl54-155; 1885

February 28th, p438; 1893 June 17th, pl264; 1894 March 10th, p540;
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Several employers had already shown an interest in the welfare
of their workers and had issued their own rules and regula-
tions to promote health before the Government Special Rules
were introduced in 1883. Examples of regulations found by
Alexander Redgrave in his 1883 investigation, on which he

drew up his recommendations for the Government Special Rules,
are given in AppendixII, and although unfortunately not

citing the name of the works concerned they do show the

care some employers had already taken in protecting their
workers, In some cases, these private regulations went
further than those set by the Government. There was however
some annoyance on the part of even the 'better' employers at
the Government's attempts to ban the use of lead in glazes
altogether; many employers feeling that they had sufficiently
discharged.their duty to their employees if they fritted the
lead. Any further responsibility lay with the employee
whose carelessness, it was argued, was still a major cause of
lead poisoning.

1.4 Mercury

Mercury, often known as quicksilver, was used in several
sectors of industry in the 19th century, due to its properties
as a solvent. Ama.lgams1 were used for various processes,
including gilding and the silvering of looking glasses and,
by 1780, the practice of using such amalgams was well estab-
lished. Other 19th century industries which handled com-
pounds of mercury were the hatting and furrier trades, as

well as the making of barometers.
Mercury differs from other metals in that at normal room
temperature it takes the form of a liquid. In the truly

metallic form, it is not poisonous because it is not absorbed,

a Amalgams are alloys of metal with mercury.
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but its soluble salts can be very dangerous and when mercury
is left, freely exposed, it vaporizes at room temperature
causing toxic fumes to be emitted.: Once in the body,
mercury 1is stored in the kidneys but its most dramatic
effects are on the nervous system. A person suffering from
mercury poisoning initially develops emotional problems such
as anxiety, indecision, embarrassment and depression. As
the disease progresses, he might develop a slight tremor of
the hands, making legible writing impossible, and gradually,
with continued exposure, further disorders of the nervous
system occur such as speech difficulties, loss of co-ordina-
tion, staggering gait and disturbed vision. In extreme
cases the teeth mayv also become carious and fall out.

During the illness there is often a serious change in mental
ability ancé personality. The expression as 'mad as a hatter'
refers to the fact that hatters often became deranged after
working at their trade for several years due to the use of

a mercury solvent to soften the felt in the hats. There is
also an acute form of mercury poisoning, causing a sudden,
severe burning pain in the mouth, followed by ulceration and
abdominal trouble. This form of poisoning, however, was
not very common in industry?

By 1780, the fact that gilders were liable to mercury

poisoning was already known, for Ramazzini had written in 1713:

"We all know what terrible maladies are contracted from
mercury by goldsmiths, especially by those employed in
gilding silver and copper objects. This work cannot

be done without the use of amalgam, and when they late
drive off the mercury by fire they cannot avoid receiving

5 Brown (1877), p51l. Stellman & Daum (1973), p255.

. J.S.4. 1876 January 21st, pl50. John Darwell [Diseasec of Artisans
with Particular Reference to the Inmhabitante of Eirmingham (1821) -
Quoted in full in A Meiklejohn 'John Darwell MD (1796-1833) and
Diseases of Artisans' E.J.I.M. 1956 Vol. 13, ppl48-148. Pears
Medical Encyclopedia (1977), p512. Stellman & Daum (1973), p255.
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the poisonous fumes into their mouths, even though they
turn away their faces. Hence craftsmen of this sort very
soon becare subject to vertigo, asthma and paralysis." 1

But at that stage, there was little more than an awareness

of the problem, for the only preventative measure known was

a change of occupation. The Society of Arts took an early
interest in promoting safer methods in mercury-using trades.
Water-gilding was in fact the first occupation for which they
tried to secure better conditions for workmen, offering a
premium for ideas on improvements as early as 1771 .2

The process of water-gilding involved the following
series of actions. The metal to be gilded was first brushed
over with a solution of nitrate of mercury and then covered
with a layer of amalgam of gold and mercury. The article
was then heated over a charcoal fire to expel the quick-
silver and afterwards burnished, hence the workmen were
exposed to pernicious fumes especially during the heating
process.3

In 1774, the Society of Arts made its first award of
twenty guineas to a Mr J Hills. His apparatus worked much
in the same way as the modern fume cupboard in a chemistry

. Ramazzini (1964 tramnslation), p33. Also quoted in Hunter (4th
edition 1969), pp292-293. Mercury poisoning was recognised as
far back as the Roman period amongst miners of quicksilver. At
one time it was also common amongst surgeons and their patients as
it was extensively administered as & medicine, particularly for the
purpose of keeping down & fever or for treating syphilis. For
early references to poisoning amongst miners see: Monamy Buckell,
Donald Hunter, R. Milton and Kenneth M.A. Perry 'Chronic Mercury
Poisoning' E.J.I.M. 1946 Vol. 3, p56.

Sir Henry Truman Wood 4 History of the Royal Society of Arts 1€13,
p. 270.
Dr George Whitley 'On the Occurrence of Mercury Poisoning amongst

persons who work with mercury and its preparations' 6tk Repor: of
the Medical Officer of the Privy Cowneil 1863, p358.



90

laboratory, except that the draught to extract the fumes
was created by bellows operated by a treadle, rather than

by a fan. In conjunction with this, he produced a glass
screen to be placed in front of the object being gilded.

A small opening was left in the screen through which the
craftsman was to work, wearing leather gauntlets. Although
the water gilder who had been employed to test the apparatus
continued to use it after the award, there is no evidence
that it was adopted elsewhere and in 1811, forty years after
the initial announcement of the premium, the Society made a
further award. This time the preventative proposal
followed an entirely new line; a protective mask, suggested
by Richard Bridgen. It consisted of a covering for the
nose and mouth, connected to a tube which led to the back

of the head, so that the air breathed in was not that
directly contaminatecd with mercury fumes. For a pure air
supply it was suggested that the tube could be extended through
a window to the outside. Despite the novelty of the idea,
and its theoretical effectiveness, the likelihood of its
being put to practical use was remote, since it would have
been inconvenient and burdensome to wear, and it is not

e ; ‘o 1
surprising that no mention of it in use has been found.

Although these safety precautions were only rarely put
into practice, Thackrah saw the use of a glass screen by
several operatives in 1832. Dr Whitley irn 1863 also obser-
ved the same precaution being taken but such action was only
only possible for small articles. Even then, it was not
entirely effective for some gilders adopting the practice,
still suffered from mercury poisoning.2 Dreventative
1 Truman Wood (1913), pp270-271. D Hudson & K Luckhurst The Royal

Society of Arte 1754-195¢ (1954), p103. T.S.4. 1811 Vol. XXIX,
ppl38-142. The premiums offered by The Society of Arts were usually

renewed by several years until it was felt that the best practical
means of remedying the problem had beer put forward.

Thackrah (2nd enlarged edition, 1832), pll3. Dr Whitley (1863
Mercury), p358.
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measures were, however, successful in gilding buttons,

where it proved possible to isolate the process from the
operative.

"This was formerly done at great loss, both of the
material and of health of the work-people, over an open
fire, but is now managed by placing the buttons in a
wire cage, within a furnace, constructed to preserve
and condense the fumes of the mercury by allowing of
their escape into a vessel containing water, instead of
being diffused through the roam and poisoning the work-
people. Under the present arrangement, a woman can
sit without danger and turn the handle of the cage,

thus exposing all the buttons in succession to the action
of the fire." 1

It is interesting to note that the first named benefit is
to the saving of materials rather than the safety of the
workers and like many other improvements, the reasons for
employers adopting new methods are open to question. In
an allied trade of silvering mirrors, it would seem that
economic forces and technical problems governed the
initiative for improvements rather than an overwhelming
concern for health and safety.

The cause of mercury poisoning in the silvering of
looking glasses was the use of an amalgam made up of tin
and mercury. The original method of production was to
flatten a sheet of tin foil and cover it with quicksilver.
The mirror glass was then slid on and the excess mercury
collected in vessels and used again, hence the air in
which the worker carried on his employment was constantly
permeated with mercury fumes . The workers suffered
from chronic poisoning, the effects on the nervous system
first being noticed by tremors in the fingers which later
developed into general debility. Thackrah maintained that
few could bear the employment daily and many took the
precaution of working alternate days. Chambers in his
lecture to the Society of Arts in 1854 saic that,

* Tomlinsor (1854 Vol. I), p264.
¢ Arlidge (1892), p440.
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"looking glass makers and water gilders are constantly
coming into hospitals for mercurial paralysis; and
when they go out of the hospital they are not fit for
much else than the workhouse. There are two ways of
remedying this; one is to give them some protection
against the poisonous fumes; and the other is to
improve and cheapen rival modes of gilding and silver-
ing, in which mercury is not used.' 1

Although the effects of mercury poisoning were as
devastating as those of lead poisoning the trades employing
ﬁercury, unlike the white lead works and potteries, attracted
little attention. One reason for this apparent lack of
interest could well have been that the numbers engaged in
the trades were comparatively few, hence, in aggregate the
incidence of the disease would have appeared low. Whitley
in 1863, reported on a visit made to one of the larger
manufactories which silvered looking glasses. Here the
work force consisted of only nine men and one boy directly
involved in silvering, with a further thirty less directly
involved.2 The large factories were often the better
conducted and arranged works, hence the risks of mercury
poisoning were reduced. The cases thus arising in the
smaller workshops would not have caught the attention of
the general public to the same extent as the large number
of young girls suffering from lead poisoning as a result of
working in the white lead works.

In 1875, after examining both white lead works and
trades using mercury compounds, Alexander Redgrave observed
that some processes using mercury were just as dangerous
as lead-using trades and similar precautions to those he
had recommended for the lead works should be implemented.

"In the silvering of looking glasses by quicksilver
there is the same danger to health fram the incidious
metal getting by contact into the system, and
precisely the same means might be adopted to render
those engaged in this trade actually free from any
danger . But beyond the provision of water for the

1 Thackrah (2nd enlarged edition 1832), pplll-112, J.S.A. 1854 June 9th,

-pp.492-49 3.
2 Dr Whitley (1863 Mercury), p359.
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purposes of ablution, absolutely no provision is made
by the manufacturers for preventing disease.'" 1

Some continental works had already adopted more extensive
precautions with little beneficial results. The British
Medical Journal in 1861, published a translation of a
German report on the Bohemian silver manufacto_ries.2 At
these works strict rules were enforced. No food was allowed
to be consumed in the workshops and the employees, mainly
_young men between the ages of 16 and 24, had to wash out
their mouths twice a day with astringent water. They were
not allowed to work more than eight hours a day and after

a fortnight at the job, had to leave for a period of eight
to fourteen days. Even with these precautions it was said:

"All these workpeople are diseased. In the very first
weeks after their entry, grey deposits are formed on
the teeth; the mucous membrane of the mouth becames
red and swollen; and, at a later period, excoriations
appear on the lips and gums, with ptyalism,4 loss of
smell, hoarseness, ulceration, and swelling of the
lymphatic glands and of the tonsils with the exception
of the newcamers, all have ulceration of the fauces.5
Tremblings of the extremities, nocturrel pains in the
head and in the limbs, loss of teeth, and swellings on
the bone, gradually appear."

These symptoms were also found in men who had left the work
for four or five years. Abortions among pregnant women
had been so common that married women had been banned from
the Work.6

X Reports of the Inspectors of Factories for the Half Year ending
31st October 1875 (C 1434) Alexander Redgrave's Report, p20.

The Bohemian Silvering Manufactaries were presumably state-owned.
Excoriations = removal of part of the skin by abrasions.
Ptyalism = Ptyalin is an enzyme contained ip saliva.

Fauces = opening between mouth and throat,

L= T & | B SN 7 N ]

E.M.J. 1861 May 1llth, p478.
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Although many British manufacturers did not introduce
protective measures against mercury poisoning, new technol-
Ogy proved to have a greater impact on the health of the
employees. Water-gilding was gradually replaced by methods

of electro-plating whilst silvering was undertaken by a
different method.

Thomas Drayton had begun experiments to try and find
new ways of silvering mirrors in 1840. His motivation appears
to have stemmed from the technical problem of silvering large
surfaces by the old method and the impossibility of silver-
ing anything other than flat surfaces, rather than any efforts
to improve health conditions amongst the workers. His
experiments led to a method of silvering in which silver
was deposited from nitrate of silver and the use of mercury
was altogether eliminated from the process. In promoting
this method, Drayton did point to the fact that as well
as the process being cheaper, quicker and more adaptable,
the workers were no longer exposed to the fumes of mercury
and their health was thus not endangered.1 However,
despite being quicker and safer, it did have several dis-
advantages which were not always acceptable. The surfaces
were sometimes spotted and the dark colour of the coating
gave the mirror a black effect, thus not all the manufac-
turers adopted the new method. Experiments continued but
in the 1870's the gquicksilver methods was still being used
in some factories. In an attempt to solicit public opinion
to force manufacturers tc adopt the new methods, Redgrave
appealed to the public that, when buying mirrors, they
should demand those made by the 'patent' process rather than
those produced with quicksilver. The influence of this
request would appear to have been minimal however, as with a
similar unsuccessful appeal concerning the purchase of matches.
! Thomas Drayton 'On the Manufacture of Pure or fine Silver Looking

Glass'.  Z.S.A.. 1846-7, ppl42-144. He was awarded the gold medal
for his work.
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And the amount of suffering amongst silverers was nowhere
near the horrific level of disease inflicted on match
makers. * Even so, by the time Arlidge wrote in 1892, he
was able to report that due to almost universal adoption of
modern methods of production, mercury poisoning amongst
silverers was rare. 2 It is to be presumed, therefore, that
by this date there had been further developments in the
techniques of silvering which made the take up of the new
technology more attractive to manufacturers.

Water-gilding was similarly, gradually replaced by a

new process, that of electroplating. Although the principle
of electricity had been discovered at the end of the 18th
century, it needed further advances in scientific knowledge
before electroplating was possible. This became practica-
ble from about 1840 and from the 1850's onwards, reviews of
water-gilding reported that electroplating was being used
by some manufacturers. Nevertheless, Arlidge observed in
the 1890's that water-gilding was still preferred for some
items such as sword handles, as it was said to wear better.
Even though the new methods removed the dangers of mercury
poisoning, electroplating was not without its own hazards,
as it used the salts of hydrocyanic acid:

"The cyanogen gas given off from the cyanide solution
appears to have an injurious effect on the health,
especially in badly ventilated workshops. The hands
of the people engaged in plating and gilding are also
subject to ulceration, and the ulcers are difficult to
heal. Eruptions also, in some cases, will break out
over the body of the workman in consequence of inhaling
the deleterious fumes.' 4

See phosphorus, pages 87-106,

Tomlinson (1854, Vol.I), p782.; J.S.A. 1876 June 23rd, pp784-785,
Reports of the Inspectors of Factories for the Half Year ending
31st October 1875 (C 1434) Alexander Redgrave's Report, p20.

Arlidge (1882), p440.

3 Tomlinsor (1854, Vol. I), p758. E.M.J. 1878 August 17th, p243.
Arlidge (1892), p44i.

4 Tomlinson (1854, Vol. I), pp575-57€.
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Of the other trades handling mercury compounds,  Dr
Whitley reported on the dangers attendant in making barometers.
The main hazard was the occasional bursting of tubes in which
mercury was heated but over the whole country, only about
100 people were employed in the trade and cases of poison-
ing were rare. The hatting and furrier trades were a well
known source of danger. In these, the skins of rabbits
and musk rats were brushed with mercury nitrate in a
process known as felting. The use of nitrate of mercury
was sald to be indespensible to the process and no attempts
seem to have been made either to substitute an alternative
method of felting or to make the existing process safer.
Another occupation which used mercury nitrate was that of
the taxidermist and occasional cases of poisoning were
reported.l

Mercury then, despite being a source of much danger,
did not engender as much public sympathy for the operatives
handling the material as did some of the other toxic mater-
ials handled. The trades which used mercury compounds
only employed a small number of people sc that the hazards
were not seen to be on such a large scale. Investigators
such as Dr Whitley and Alexander Redgrave, however, did
recognize its perniciousness and expressed the opinion that
occupations handling mercury compounds should be subjected
to the same restrictions as recommended for white lead works.
The reduction in mercury poisoning came about as a result of
technical changes in production methods which eliminated the
use of mercury. These changes had been occasioned by
difficulties of silvering and gilding certain types of ware
with mercury compounds rather tham for humane reasons. Bv
the time the Government made mercury poisoning a notifiable

. . 2
disease in 1899, it was already becoming & rare occurrence.

1 Dr wnitley (1863 Mercury), pp360-361. <.S.4. 1876 January 14th, pl33.

B.M.cC. 1878 August 17th, p243. Arlidge (1892), pdd2.
2 p yM.J. 1899, April 2nd, pl009.
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l.e. Phosphorus

Although phosphorus was used in the production of some
forms of vermin paste, explosives and pharmaceutical products,
the quantity used was small and insignificant. In these
industries too, it was usual to handle the phosphorus in a
damp form which was less hazardous than in the dry state.
Equally the numbers engaged in the manufacture of phosphorus
from tones were not large, being not more than 60 or 70 in
the whole of Britain in 1862, and only a handful of these
worked on operations where phosphorus fumes were involved.1
The industry which gave real alarm, as far as phosphorus
poisoning was concerned, was the lucifer match trade and

here the resultant disease went under the name of 'phossy jaw'.

Phosphorus does not occur freely in nature because
when in contact with air it readily oxidises. There are
three allotropes of phosphorus, two of which were used for
industrial purposes in the 19th century. These were white
and red phosphorus. White phosphorus, which was also
referred to as yellow or common phosphorus, is highly
inflammable and takes to flames at 30°C, thus it has to be
handled with care. It is also very volatile at room
temperature, giving off fumes of phosphorus trioxide which
are extremely poisonous and were the source of trouble in
the lucifer match trade. Red or amorphous phosphorus, on
the other hand, is much more stable and has none of the

poisonous hazards of the :Eormer.2

: Dr Bristowe 'Report on the manufactures in which phosphorus is
produced or employed, and on the Health of the persons engaged
in them' &5tk Report of the Medical Officer of the Privy Council
1862, pl64. Arlidge (1892), p459.

& Dr Bristowe (1862), ppl62-163. Hunter (4th edition 1969), pp374-
375.
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The first friction match, the lucifer match, was
invented in 1826 by John Walker. It did not contain any
phosphorus being composed of a wooden splint one end of
which had been dipped into a paste of potassium chlorate,
antimony sulphide and gum arabic. However, it was soon
found that by using white phosphorus, the splint was more
readily ignitable. In fact, they were often too readily
ignitable, causing fires where boxes were exposed to the
sun or jolting, and it was necessary to keep them in a
metal container. These phosphorus matches were first
manufactured in Germany and Austria in 1833 and were known
as congreve matches, They soon became popular and by
1840 had ousted lucifer matches although the name of the

latter remained and was adopted to describe any form of
match.

Initially match production was not considered hazard-
ous, but in about 1845 a surgeon in Vienna discovered that
it was one of the most dangerous and unwholesome of occup-
ations. It was found to have a serious effect on the jaw
bone causing necrosis.2 Similar reports soon followed
from other countries and by 1850 the disease was familiar
to medical men and manufacturers alike. The victim was
usually first only aware of a dull toothache which he took
to be a common ailment, only later discovering it to be a
disease of the jaw bone itself. Initially, the pain was
slight but on continued exposure to the phosphorus fumes,
the disease spread with the pain increasing proportionally.
The teeth became loose and were often extracted or fell
out of their own accord. Abscesses formed and the jaw
bone necrosed. The lower jaw was more frequently attacked
than the upper and in order to attempt to stop the spread

-

of the disease, surgeons often resorted to cutting away the

A 3
affected jaw bone.

Hunter (4th editiomn 1969), pp376-377.
2 Necrosis = the death of a small part of the tissue.

3 E.M.J. 1856 September 6th, pp756-757; 1863 August 29th, p244.
Dr Bristowe (1862), ppl76-177. The Medical Times 1846 February 28th,
p423 - Reports fror Fronce. J.S.4. 1876 January 2ist, pl50. Phillips
Bevan (1876), pl35. Hunter (4th edition 1969), pp377-378.
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'""The disease gradually creeps on, until the sufferer
becames a miserable and loathsome object, spending
the best period of his life in the wards of a public
hospital. Many patients have died of the disease;
many, unable to open their jaws, have lingered with
carious and necrosed bones; others have suffered
dreadful mutilations from surgical operations, consid-
ering themselves happy to escape with the loss of the
greater portion of the lower jaw.' 1

The basic method of production of white phosphorus
matches consisted of first dipping the wooden splints in
sulphur, paraffin, or some analogous substance and then
dipping them in phosphorus paste, made up of phosphorus and
chlorate of potash combined with glue. The common matches
were dipped in a bundle, whereas the better class matches
were fixed separately in frames so as to give a more equal
distribution of the composition on the head. The phosphorus
paste often contained a colouring agent such as red lead,
Prussian blue, vermillion or sulphuret of antimony. The
matches were then dried, cut (as the splints were kept in
double lengthsfor dipping) and boxed. In the process of
dipping, abundant white fumes were given off. Fumes were
also present in the mixing stage and to a lesser degree in
the drying room. The mixers and dippers were thus the

most exposed to the risk of 'phossy jaw'. 2

However, despite the horrific aspects of t he disease
with the resultant mutilation and deformity, the disease
does not seem, from Dr Bristowe's extensive investigations
in 1862, to have prevailed to any great extent amongst the
match makers of the country. At that time there were 57
match making establishments in England (see Table III)
employing upwards of 2,500 hands. The size of the concerns
varied considerably; the largest factory employing approx-
imately five hundred hands whereas the smallest were family

businesses with perhaps the addition of a few extra labourers.

* J.S5.4. 1853 March 18th, pp200-201.
2 Dr Bristowe (1862), ppl66-16S and pl73. Arlidge (1892), pp456-457.
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TABLE III: Distribution of Match Making Establishments
in England in 1862

Town Number of Establishments

London 3
Norwich

Bristol

Manchester

Newcastle

Nottingham

Liverpool

Birmingham

Leeds

Leicester

H DN N WW WS W

Source: Dr Bristowe's 1862 Report to the Medical Officer of the
Privy Council

From the inquiry, he discovered only 59 cases of phosphorus
poisoning within the preceding 25 years, of which 44 were
amongst males and 15 amongst females.l It is quite probable
that there were more cases than he identified since some
factories had closed and were therefore not investigated,
and, due to the slow onset of the disease, some employees
had possibly moved on before the more horrific aspects
became obvious. While the incidence appears as but a

small percentage of the total number of match makers, twenty
of the cases resulted in death; eighteern being directly
attributable to 'phossy jaw' and many of the others were
horribly disfigured after losing a lower or upper jaw.

The reason why a large proportion of the cases was
found amongst males is due to the fact that they were
usually employed in the dipping and mixing departments
where the fumes were greatest. In fact over 60% of the
cases (36) reported to Dr Bristowe were amongst dippers,
mixers and grinders. The incidence of disease amongst
females is interesting, because twelve of the fifteen cases

1 pr Bristowe (1862), ppl81-182. Supplement ppl94-204 gives full
details of all the 59 cases.
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reported occurred at the works of Dixon, Son & Evans in
Manchester. Twelve cases amongst the males also came

from these works which were one of the largest congreve
manufactories in England, employing around 250 workers. In
1862, this firm had been in existence for twenty-five years
and all the twenty-four cases of phosphorus poisoning had
occurred within the first twenty years of production, being
due partly to the unfavourable arrangements of the works.

The rooms had been low and ill-ventilated, with all the
operations being conducted in the same department, exposing
all the workers, both male and female, to the pernicious
fumes, hence the reason why the women fell victims of the
disease as often as the men. The manufactory produced the
lower grade bundle matches and the composition of the paste
was one third phosphorus by weight. At one period they

had also worked long hours but five years before Dr Bristowe's
report, the company had taken steps to improve conditions and
constructed well ventilated, large rooms. They had also
stopped bundle dips and reduced the composition to one half
strength, with the result that since the time of the improve-
ments, no cases of poisoning had been reported.1 These
improvements appear to have been occasioned primarily by a
concern for the health of the operatives.

Once the disease became apparent, there does appear
to have been genuine concern by many employvers for the plight
of their workers and many firms enforced their own rules of

hygiene. In 1854 in one factory,

"the work-people (were) required to wash their hands night
and morning in 2 solution of sodza; the dippers (wore)
sponges before their mouths, and an accumulation of fumes
(was) prevented by numerous open windows, fanlights and
ventilating shafts." 2

The recommendations for preventative measures generally
followed the lines of improved sanitary facilities or
attention to personal cleanliness but, although undoubtedly

2
* Ibid. ppl85-186. Tomlinson (1854, Vol. II), p246,.
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of some benefit, they did not attack the source of the problem.
Some suggestions were made as to the value of placing saucers
full of turpentine near the dipping bowls and other areas
where the phosphorus fumes were greatest.1 The tut pentine
helped to neutralize the effects of the white phosphorus
fumes. In one firm, it was even the practice for the
dippers and their assistants to wear narrow mouthed cups or
flasks containing turpentine on their chests, in the hope
that it would prevent the oxidization of the phosphorus
handled.2 Dr Bristowe recommended the reduction in the
manufacture of the cheaper range of bundle dips, as the

paste covering these contained more phosphorus than the
better class of match.3

The real answer however lay in the substitution of white
phosphorus by some other, innocuous product. This became
possible with the discovery of red or amorphous phosphorus
in 1845 by the Austrian, A. Schrd8tter. This had none of
the dangerous properties of white phosphorus. A method of
producing red phospharus on an industrial scale was patented
in 1851 and the holders of the English patent, Messrs. Sturge,
exhibited a sample of it at the Great Exhibition.®  They
sent specimens to most of the major match producers at home
and abroad and it was felt that,

"if the public will take an interest in the manufacture

of amprphous matches, the time is not very distant when

that form only will be tolerated; and thus the interests

of humanity will be served by the extermination of a cruel

disease and the introduction of a safer and better article
of domestic use." 5

Dr Bristowe (1862), ppl88-189. Phillips Bevan (1876), pl36.
Andres Rabagliati 'Workers in Phosphorus and Arsenic and their
Diseases' Great Industries of Great Britain Vol. III, p235.

& Dr Bristowe (1862), pleol.
3 Ipic. p189.
4

J.S.4. 1853 March 18th, p201. Tomlinson (1854, Vol. I) cxxxviii.
Hunter {4th edition 1968), p382.

J.5.4. 1853 March 18th, p201.
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Although some manufacturers, like Dixon & Evans in
Manchester and Mr Dowler of Birmingham, experimented with
the use of amorphous phosphorus, they were not successful
in making a match acceptable to the general public.1 The
matches were dearer because the quantity of red phosphorus
which had to be used was far greater than the amount of
white phosphorus required for the congreve matches.
Difficulties were encountered in the mixing of red phos-
phorus with other ingredients, the greatest being that of
mixing it with chlorate of potash, which was necessary in
order to make it ignite by friction. The resulting com-
pound was so explosive it was difficult to manipulate. It
ignited noisily with a tendency to splutter which was
inconvenient to the user. Dr Bristowe also reported that
workmen were reluctant to mix it, as it was so unpredict-
able and dangerous to handle .2

The firm of Bryant and May however adopted another mode
of using amorphous phosphorus which was more successful.
The principle of the safety match had been invented in 1844
by a Swede,3 and Bryant and May developed a method in which
they covered the head of the match with a mixture containing
chlorate of potash but no phosphorus, and then had a layer
of composition with amorphous phosphorus but no chlorate on
the outside of the match box. Although this avoided the
problem of spontaneous ignition and the liability to 'phossy
jaw', there were disadvantages with this process too.
Firstly, the matches would only ignite on the prepared
surface and by careless ignition the phosphorus paste on
the box was often exhausted before all the matches had been
used. It was also maintained that the phosphorus compound
had a tendency to become moist and to deteriorate in
efficiency and hence, with the Bryant and May amorphous match
also being more expensive, the old match held its ground.é
4 Ibid; Dr Bristowe (1862), plSO. % <.S.,A. 1853 March 18tL, p201.

3 Hunter (4th edition 1969) p382. Dr Bristowe (1862), pl91l.
B

Dr Bristowe (1862), pl91.
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By the time of Dr Bristowe's report it appears that the
technical difficulties with amorphous phosphorus had been
overcome, but that the price of the resulting product
hindered its overall introduction. Two large London
producers confirmed that they had,

"succeeded perfectly in replacing the ordinary
phosphorus by the amorphous kind, in the compos-
ition in which the matches are dipped, and that
the real difficulty in the way of success is
solely one of expense.' 1

White phosphorus matches were far cheaper to produce
and whilst the public continued to demand them, some
manufacturers were willing to make them despite the hazards.
Hence, producers who attempted to use only amorphous phos-
phorus found it difficult to compete. The public might
have claimed, initially, to have been unaware of the dangers
that the cheaper matches presented to the match makers,
(although the Society of Arts had tried to draw attention
to the hazards in the 1850's) but by 1890 they could not
claim ignorance. In the 1890's, the national newspapers
had taken up the match maker's cause and had tried to arouse
public sympathy for them by advertising their distress.

The Salvation Army too, did its best to publicise their
fate. One of their officers, Colonel Barker, took newsmen
and M.P.'s around workshops where match makers still used
white phosphorus. The climax of the tour was when he
switched off the lights to show how the victims' jaws and

blouses glowecd with a 