
ABSTRACTS
Annual Report of the Chief Inspector of Factories for the

year 1944 (1945). Comd. 6698. H.M.S.O. London.
Pp. 101. Is. 6d.
This report is divided into four sections: general,

industrial health, industrial advisory committees, can-
teens. Statistics conceming administration of the
Factory Acts (1933-44), accident statistics for 1944, and
lists of members of committees advising the Factory
Department and the Ministry of Labour, are given as
appendices.

General Report
Accidents. The decrease in accidents noted in the

1943 report has been continued-18 per cent. in fatal
accidents, and 9 per cent. in non-fatal. The chief cause
was probably the decrease in total man-hours of exposure
to risk, but relief from strain and monotony helped, as
did increased skill and experience of workers. Report-
able accidents 1938-44 are giver. in the table. Scientific

REPORTABLE ACCIDENTS

Variation Variation
Year Fatal on pre- Non-fatal on pre-accidents vious year accidents vious year

(per cent.) (per cent.)

1938 944 - 179,159
1939 1104 + 17 192,371 +7
1940 1372 + 24 230,607 +20
1941 1646 + 20 269,652 +17
1942 1363 - 17 313,267 +16
1943 1220 -10-5 309,924 - 1 1
1944 1003 -17-8 281,578 -9 1

study of variations in the total number of accidents
reported from year to year cannot be made without
accurate statistics of the numbers and composition of
the labour force and the number of man-hours worked.
The Statistics Department of the Ministry of Labour has
therefore supplied the following estimates:

ESTIMATED NUMBER OF PERSONS EMPLOYED
IN WORKS SUBJECT TO THE FACTORIES ACT,
FOR THE YEARS, 1938-44.

Males Females

Year
18 years Under 18 years Under
and over 18 years and over 18 years

1938 3,130,000 490,000 1,430,000 540,000
1939 3,420,000 480,000 1,590,000 520,000
1940 3,410,000 500,000 1,830,000 530,000
1941 3,480,000 490,000 2,080,000 510,000
1942 3,500,000 480,000 2,500,000 480,000
1943 3,460,000 470,000 2,610,000 460,000
1944 3,360,000 440,000 2,500,000 420,000

Facts are given regarding accidents to women and
young persons. In 1944 there was a decrease of 12 per
cent. over 1943 in accidents to women; hair entangle-
ment injuries still occur, but have decreased by 22 per
cent. over the same period. Male young persons, how-
ever, have a higher accident rate than men, but the
severity rate is less. There is growing interest in training
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schemes for juveniles entering factories, and the Ministry
of Education collaborate in this vital matter.

Safety boots (with a toe-cap of high-grade spring steel
built into an ordinary working boot, and standardized
by the B.S.I.) have not been in adequate supply during
war years, but increasing quantities are becoming
available.

Information Branch. An Information service (in the
Ministry of Labour) was set up in October 1943 to
meet modern demands for technical knowledge on
chemical, physical and mechanical processes which
threaten the human side of industry. This service is to
assist the Factory Department in its work, and include
research into current literature; it also keeps in touch
with other Government departments, and scientific
libraries and information bureaux both in this country
and abroad. Sir Wilfred Garrett, H.M. Chief Inspector
of Factories and writer of the report, says that this
Information service ' will more and more become a focus
of two-way traffic with all concerned with safety, health
and welfare in factories.'
Hours of Employment. Reports from all parts of the

country show a decided reduction in the hours of actual
work of both women and young persons. Details are
as follows:

AVERAGE WEEKLY HOURS WORKED

Men Youths Women All
Date (21 years and (18 years Girls workers

and over) boys and over)

Oct. 1938 47-7 46-2 43 5 44-6 46.5
July 1943 52 9 48-0 45 9 45-1 50-0
Jan. 1944 52.0 47-1 45 2 44-6 49-2
July 1944 512 46-7 44-6 44-2 48.6

Apparent causes for reduction trends are: recognition
by firms that long hours do not result in increased pro-
duction; less opposition to shorter hours by workers
and trade unions; reduction of night work and over-
time, and free week-ends, have made workers appreciate
the value of free time; the pay-as-you-eam scheme may
help to make workers accept shorter hours; the fuel
economy campaign has had its influence.

(There are further sections on heating, ventilation,
washing and clothing accommodation, lighting, black-
out, colour in factories, seating, personnel management
and welfare supervision, the Industrial Museum and
staff.)

Industrial Health
This section of the report (32 pages) is presented by

Dr. E. R. A. Merewether, the senior Medical Inspector
of Factories. Interest in industrial health problems
grows and some examples are given: the recent report
of the Royal College of Physicians of London (see this
JOURNAL, January 1945, p. 51) is referred to as an index
of increasing interest; the Universities of Manchester,
Durham and Glasgow have opened Departments of
Industrial Health; fellowships in the subject have been
given by the Nuffield Foundation; the Society of
Apothecaries has instituted a Diploma in Industrial
Health; the M.R.C. has set up a research unit at Cardiff
to investigate pneumokoniosis; the Royal College of
Nursing carries on training for industrial nurses; post-
graduate courses of instruction in the subject become
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BRITISH JOURNAL OF INDUSTRIAL MEDICINE
available in London and the provincial Universities;
the St. John Ambulance Association, the British Red
Cross Society and the St. Andrew's Ambulance Asso-
ciation are collaborating to raise the standard of first
aid in industry. A special book of industrial first aid
is to be published.

Radiological and Ophthalmological Panels (names
given in an appendix) have been constituted, in addition
to the Dermatitis Panel already set up, and some account
of their work is given in general terms. These panels
are to advise the Factory Department, in the same way
that the Information branch serves the Ministry.

Industrial Diseases. Particulars of the cases of indus-
trial poisoning or disease notifiable under Section 66 of
the Factories Act, 1937, and under Section 3 of the Lead
Paint Act, allowing comparison with previous years, are
given below:

DEATHS FROM FIBROSIS OF THE LUNG, IN-
CLUDING SILICOSIS, ASBESTOSIS, PNEUMO-
KONIOSIS, AND BYSSINOSIS (ENGLAND AND
WALES) 1939-1944 t

1939 1940 1941 1942 1943 1944

Silicosis 439 522 406 417 470 445
Asbestosis 18 11 17 11 8 10
Pneumokoniosis 37
Byssinosis - - 6 7 1
Other cases of

fibrosis 584 650 461 443 493 531

Total .. 041 ~1183 884 877 978 1024

Dermatitis. The number of cases notified voluntariliy
was 8180 as compared with 8926 in 1943, and 8802 in

CASES OF INDUSTRIAL DISEASES REPORTED AS FROM 1900

Reported cases*
Poisoning by_

1900 1910 1920 1930 1940 1941 1942 1943 1944

Lead . .. . .. 105838 5053 289 265' 1086 595 728 465 415
Phosphorus .. . . 3 - - - - 1 - 2 1
Mercury .. . . 91101 5 3 5 5 1 4 7
Arsenic .. . . 223 7 3 1 22 6 2'1 3
Manganese.... i z iIi 1
CarbonbisulphideI II
Aniline .. . . -¶- - 24 64 249 204 79 55
Benzene (chronic) . ..I- - - - 32 ' 1 ' 1
Toxic jaundice . . - - 6 - 20 4" 276 16 121
Toxic anaemia . . - - - - - - 14' 74 126
Compressed air * *. - - - - 31 1 1'1
Anthrax . * 377 5l 9 48"1 436 37'5 223 25' 174 8'3
Epitheliomatous ulceration - - 451 194 36 166"1 128"1 1138 160"5 20520
Chrome ulceration . .. - - 126 95 121 103 89 226 121

The reported cases of ga'ssing for the year 1940-44 are
given below:*

1940 1941 1942 1943 1944

Carbon monoxide . 16220 23824 249"1 232"1 209"1
Carbon dioxide .. 4' 9' 3 - 1
Sulphuretted hydrogen 93 17' 93 12 7
Sulphur dioxide .. 15 16 22 28 9
Chlorine . .. 39 43 52' 58' 59
Nitrous fumes ..236'2 217' 220' 1354 55'
Ammonia . .. 4 13' 6 9 8'
Benzol . * 41 73 104 1'1 1
Benzine and petrol .. 2 10' 2' 2' 2
Naphtha I.. - - 2
Trichlorethylene .. 14' 29' 18 87'3 16'
Nickel carbonyl .. 17 6 37 30 37
Phosgene . .. 3' 46 9 9 3-
Hydrochloric acid .. - 1 4 2 3
Hydrocyanic acid .. - 2 1 - 1
Bitumen, creosote, tar,
oil. . .. - 2 - 2 1

Other .. . 76'2 1154 134' 89 36

Total . ..585"3 7824' 776"2 695"2450"5

Pneumokoniosis. Deaths attributed to silicosis and
asbestosis, with or without tuberculosis, occurring in
factories have been investigated. Later, analysis of
these cases will be made. The following table gives the
deaths from lung fibrosis 1939-44.-

1942. The proportion of cases due to oil has in-
creased.

Radio-active Substance and X-rays. The number of
factories engaged in luminizing, and the number of
persons employed as luminizers is given below:

1940 1941 1942 1943 1944

Factories . .. 41 52 59 72 69
Luminizers . .. 309 391 378 411 561
Luminizers with more

than 1 year's ex-
perience . .. 112 205 220 274 343

On the whole the health of luminizers is good. This is
attributed to the more widespread use of the Mayneord
protective paint chamber, and to legislation. There have
been no cases of aplastic anaemia. Slight leucopenia
was found in 18 cases (less than 4 per cent.). Relative
lymphocytosis with a normal white cell count was
present in 95 cases (21-1 per cent.); leucocytosis in 9
cases (2 per cent.); and in 51 cases (11-3 per cent.)
abnormal cells of the myeloid series were found. Only
8 per cent. of workers showed a red count below 41-
million, and Hb below 84 per cent.

Young Persons. The number of Examining (or Ap-
pointed) Surgeons in 1944 was 1862. They carried out
231,546 statutory examinations of young persons (14-16);
3066 of these were re-examined; 3578 were rejected
(0-8 per cent. of the boys and 2-3 per cent. of the girls),
largely because of pediculosis. Errors of refraction
account for 568, diseases of the skin for 450, circulatory
system 201, lungs 111.

Canteens
Canteens have now appeared for the most part to

have settled down as part of the general welfare services

142

* Raised figures indicate deaths.
These figures are supplied through the courtesy of the Registrar-

General and comprise the cases (other than school children) in which
any of the above designations were entered on the death certificate as
the primary cause of death. Many of these cases are no.-t-occupa-
tional, hut may give clues to research.
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ABSTRACTS ~~~~~~~~43meal. There was some evidence that night work was
associated with loss of appetite and digestive trouble.

(g) Satisfaction with work was more widespread among
women who were formerly employed in the factory or in
the home, and among volunteers rather than conscripts.
Older women tended to be more satisfied than younger
women, and married women more so than single. Some
women found the work monotonous and meaningless, and
about two out of every five felt they were contributing little
or nothing to the war effort.
Outside the factorv

(h) The average time for the single journey between home
and factory varied from 27 to 41 minutes in the different
factory groups. A majority (60-8 per cent.) of the women
were able to complete the journey in 30 minutes or less, and
only 6-8 per cent. took more than one hour. On the whole,
the transport services were well organized, and there were
few complaints.

(i) Only a moderate proportion (52 6 per cent.) of the
women were satisfied with the time available for recreation,
and the proportion was less for married than for single
women. Some women had enough time, but not enough
energy or inclination, to enjoy their leisure. The main
preventive factors were long or unsuitable hours of work,
and household duties.

(j) Only two-thirds of the married women lived in their
own homes; most of the remainder, and approximately two-
thirds of the single women, lived with parents. Less than
half the married women had children living at home, and
very few had children under five years old.
Although only a minority of the women seemed to be

overburdened with the practical domestic problems of house-
work, shopping and the care of children, a larger number
complained of home difficulties and appeared to be worried
and unhappy in their home life.

(k) About 59 per cent. of the women claimed to have had
good health before entering the factory, and a somewhat
smaller proportion (46 per cent.) alleged that health had
been impaired by factory work. Younger married women
and older single women had the poorest health histories.
Approximately 50 per cent. of the women had worries

and anxieties, mainly connected with men-folk overseas,
health matters and home affairs.

(1) Sickness absence was more prevalent among married
women (especially those under 35) than among single women.
It was also associated with home duties and difficulties, lack
of daytime sleep when on the night shift and personal
worries. Those with most sickness absence also felt more
fatigued, both during and after work, and were more
inclined to blame factory conditions for their ill-health.

In general, the women in these factory groups seemed
to be content if the wages and comfort reached reason-
able standards, if hours of work were not too long and
if they were not moved from their usual jobs. Not
more than 2 per cent. were seriously dissatisfied with
their jobs and with everything connected with them,
from 10 to 15 per cent. were moderately dissatisfied
and most of the remainder were content. Few women
complained unless they were jolted by some unwonted
circumstance from their accustomed grooves or were
overwhelmed by home duties and worries.

Resettlement of the Disabled. PATTERSON, J. W. T.
(1945). Lancet, 2, 766.
During the final stage of readjustment to the factory

tempo, disabled men are apt to be restless and feel out of
sorts. A scheme of ' graduated final resettlement
training' should therefore be drawn up. Such a pro-
gramme might include working half-time for a period.
For new entrants, visits to different departments in the
factory could be arranged and opportunities given for
education in working hours.

Assessment of capacity for work is important. Army
assessment (the Pulhems system) was based on seven
qualities:

(1) Physique, or general constitution;
(2) Arm, or upper-limb efficiency;
(3) Locomotion, or lower-limb efficiency;
(4) Hearing; (5) Vision;
(6) Mental capacity; (7) Emotional stability.
Ideally, every civilian employment should be examined

in relation to these qualities. Thus a job-formula could
be expressed.

of factories employing more than 250 persons, and of
many smaller firms. The increase in canteens can be
seen below:

Dec. 1943 Dec. 1944
Factories employing over 250 4873 5046
Factories employing under 250 5704 6584
Docks .. .. .. .. 176 179
Building sites .. .. 782 245
At 2573 canteens of all sizes the percentage of persons

employed who took a main meal was as follows:

Size of factory
(a) More than 1000 employed
(b) 500-1000 employed
(c) 250-500 ..
(d) Under 250 employed

Day shift
(per cent.)

28-9
26-8
39-8
46-0

Night shift
(per cent.)

35-8
47.5
502
54 8

From reports of the Ministry's Factory Canteen
Advisers it appears that the smaller the factory the
larger the percentage of workers employed who take
hot or main meals in the canteen.
The general standard of cooking is slowly rising.

There is more interest in menu planning. Particular
improvement is noted in the methods of cooking vege-
tables. There is a growing demand for meals of the
snack variety at the main meal break, and a number of
canteens have gone over to the cafeteria system. Most
firms favour the principle of giving special service
to young persons, but this must be developed as the
proper feeding of the young is a service of great im-
portance to the community. Such a service must be
accompanied by educative effort and accurate observa-
tion of results, and this is well within the competence of
industry.

Study of Women on War Work in Four Factories.
WYATT. S., assisted by MARRIOTT, R., DAWSON, W. M.,
DAVIs, NORAH M., HUGHES, D. E. R., and STOCK,
F. G. L. (1945). Industr. Hlth. Res. Bd. Rep., No. 88.
H.M.S.O. Pp. 44. 9d.
The women now employed in industry vary consider-

ably as regards home background, social status and
previous experience, yet, judging from the sample
included in this inquiry, they seem to have settled down
to factory life remarkably well. On the whole, they
were fairly satisfied with their jobs and with working
conditions, and there were few general complaints.
Worries and difficulties were usually local or individual
and connected with specific factory conditions, and were
less numerous and disturbing than those associated with
home life. The attitude of the women to specific factors
may be summarized as follows

Inside the factory
(a) Unsuitable atmospheric conditions, especially on the

night shift, were a frequent cause of discomfort, and prob-
ably of reduced efficiency.

(b) Relations with other workers were very satisfactory,
but contacts with supervisors, and still more with shop
managers, were often remote or non-existent, and were
unlikely to promote complete unity of aim and effort.

(c) A large majority (77-6 per cent.) of the women were
satisfied with the amount of payment, and a somewhat
smaller proportion (62-1 per cent.) with piece-work prices.

(d) The attitude to the pace of work was highly satis-
factory, since only 8-8 per cent. of the women were dis-
satisfied and most of these were employed in two factories.

(e) Approximately 50 per cent. of the women were em-
ployed on the three-shift system with a weekly change of
shifts, and a large majority appeared to be content with this
arrangement. Of the three shifts, the morning shift was- by
far the most popular, and the night shift the least. As a
rule, the women preferred to begin the day in the factory,
and to have the later part of the day free.

(f) About one-third of the women rather liked night
work, mainly because of the comparative absence of distract-
ing and disturbing influences, and the chance to do things in
daylight.
About 40 per cent. of the women on night work had not

more than six hours in bed, and some not more than four
hours. Married women, on the average, had a shorter rest
than single women. A large majority of the women on
night work usually had a snack rather than a full canteen

ABSTRACTS 43
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Industrial Hygiene in 1944. TABERSHAW, I. R., and
BOWDITCH, M. (1944). New Engi. J. Med., 231, 706.
Progress and development of industrial hygiene have

been profoundly influenced by thewar. A major
problem is to find a proper place for the handicapped
worker. A medical preplacement examination in which
the physician will not only evaluate the worker's dis-
ability, but will also be aware of the implications of the
job for which the applicant may be fitted, is necessary.
Classification of disabilities and job analysis codes have
been worked out. Provision of adequate medical
service to the small industrial plant is a problem of
major importance. Hannon (Trans. Canad. Inst. of
Mining and Metallurgy, 1944, 47, 180) used powdered
metallic aluminium and found that in a series of 143
men withsilicosis and disability, 135 were improved,
2 made worse and 6 unimproved. In another group
with positive x-ray findings but no disability, 93 out of
104 improved; 185 treated prophylactically developed
no symptoms. Tripoli, which is 98 per cent. quartz,
produces in experimental animals the typical prolifera-
tive silicotic reaction, but does not frequently produce
human silicosis, since its physical properties prevent dust
formation (McCord et al. (1943), Industr. Med., 12, 373).
Metal fume fever has repeatedly been described in
welders. A series of five cases of poisoning with one
death resulted from welding cadmium-plated steel
(Spolyar et a!. (1944), J. industr. Hyg., 26, 232). Four
to 8 hours after exposure irritation of the throat occurred,
followed by cough and headache, and after 20-36 hours
acute pulmonary oedema. Criteria for the diagnosis of
occupational dermatoses have been established, and
methods of control are adequate if properly applied.
Lead borosilicates used for ceramics are potentially toxic.
Letonoff and Kety (1943) (J. Pharmacol. exper. Therap.,
11, 151) report satisfactory results of treating lead
poisoning with sodium citrate. In cases of early poison-
ing with tetrachlorethane a mononucleosis has been
observed (Brit. med. J., 1943, 1, 348; Industr. Med., 1944,
13, 230). The threat of deafness to workers in noisy
occupations is stressed. Audiometer studies of workers
before, during and after employment are indicated.

Mass Mniiature Radiography of Factory Groups in
Middlesex. POINTONDICK, W. (1945). Brit. med. J.,
2, 568.
If the population of Middlesex be taken as 2 million,

there are approximately1-2 million in the 14-55 age
group. So probably some 3000 undiagnosed cases are
in need of treatment (half without symptoms) in this
county. In 1944 some 34,227 workers were examined;
of these 140 were known cases of pulmonary tuberculosis;
861 (2 5 per cent.) were discovered to have the disease
but no further action was necessary (this included 537
healed primaries); 434(l13 per cent.) showed significant
lesions. Of this last group 275 (63-4 per cent.) were
unilateral; 159(36X6 per cent.) were bilateral. This group
was disposed as follows: 346(1 per cent.) were kept under
observation; 88 (0.3 per cent.) were put on to treatment.
In the 88 treatment cases there was no sputum in 34;
a negative sputum in 32; and a positive sputum in 22
cases only.

Nursing Records in Industry. FILLMORE, ANNA M.
(1945). Amer. J. publ. Hlth., 35, 221.
This is a useful short discussion of the type of records

that should be kept by nurses working in industry;
equally unsatisfactory are records so complex that the
workers are kept waiting while they are completed, and
records so inadequate that no use can be made of them
other than the protection of the firm in case of litigation.
It is suggested that the following questions should be
answered before the type of record system is decided
upon: (1) What are the legal requirements? (2) For
what purposes, other than legal, will the records be
used? (3) What methods will be used to carry out these
purposes? (4) How can we keep our records system
simple enough for a varied group of nurses to under-

stand and use without confusion? (5) What simple
devices may be used to save time, improve accuracy and
increase the use to which the records may be put ?
(6) How much can we expect the plant to spend on
record forms, filing cabinets and other equipment?
(7) How much clerical help will the nurse have? Each of
these points is briefly discussed; under (2) are included
suggestions (a) for improving the advice given to the indi-
vidual, (b) for planning the health service for the factory
and (c) for advising the management as to the state of
the health of the workers. Among devices to save time
are included a standard set of abbreviations for use in
recording. Most of the clerical and statistical work of
analysis can be done in a central office rather than in
the surgery.

Inorganic Industrial Hazards. FAIRHALL, L. T. (1945).
Physiol. Rev., 25, 182.
Our knowledge of the toxicity of many inorganic sub-

stances is scanty at best and industrial injury has often
resulted from ignorance rather than negligence. The
effects can usually be divided into acute and chronic-
the one accidental poisoning by large doses, the other
continual exposure to low concentrations.

Lead. Lead poisoning is so well known that it is
soon recognized, the evidence has therefore greatly
diminished. It has, however, recently been observed
among workers using red lead in stencilling glass before
cutting and grinding, for stencilling silk, among tele-
phone and telegraph workers, intype setting, from cut-
ting tobacco on lead plates in cigar manufacture, from
lead dust in automobile body plants, in the manufacture
of lead bronze bearings, among solderers, metal finishers
and welders in automobile plants, from setting stained
glass in lead, from the volatilization of lead from the
painted metal in cutting structural steel with an oxy-
acetylene flame, and among soldiers exposed to fumes
from field kitchens in which leaded petrol was buned.
The cardinal symptoms of lead poisoning are colic, the
blue line, stippling of red cells, pronounced urinary
excretion of lead, palsy and anaemia. Any or several
of these may be absent. The absorption of lead from
the lungs is related to the solubility of the lead com-
pound, thus less lead phosphate would be absorbed than
lead monoxide. The low incidence of poisoning in
galena miners is due to the insolubility of lead sulphur.
The anaemia of lead poisoning is probably wholly due
to haemolysis. Porphyrinuria as a diagnostic sign in
lead poisoning should be treated with some reserve.
Mercury. 32,855 workers were potentially exposed

to mercury poisoning in the U.S.A. in 1940. Distinctive
tremor, loss of teeth,foetid breath and salivation are
peculiar symptoms. Mercury constantly gives off
vapour. At 200 C. the concentration of air saturated
with mercury vapour is1-84 p.p.m. while at 400 C. it is
8 5 p.p.m. The normal urinary excretion of mercury
is 0-1 to1l0 mg. and this may rise to several milligrams
in persons with amalgam dental fillings or who are in
industrial contact with mercury.
Cadmium is used in electro-plating. In 1941, 268

cases of cadmium poisoning following ingestion were
reported in the U.S.A., mostly the result of using
cadmium-coated containers for food or drink. The
symptoms include salivation, choking attacks, persistent
vomiting, abdominal pain, diarrhoea and tenesmus.
Most fatalities have resulted from the inhalation of
cadmium oxide fume-the first symptoms are usually
dryness of the throat, cough, headache, vomiting and a
sense of constriction in the chest. Pneumonitis and
broncho-pneumonia may result.

Manganese. The literature only reveals 353 cases of
poisoning up to date. It occurs in general through the
inhalation of fume. The early symptoms include langour
and sleepiness which precede weakness in the legs. A
stolid mask-like face develops and is followed by marked
emotional disturbances and a spastic gait. It has been
reported in electric welders using electrodes containing
manganese.
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ABSTRACTS ~~~~~~~45Silica. Silicosis is one of the oldest of occupational
diseases; it results from the inhalation of dust con-
taining free silica. It is characterized by generalized
fibrotic changes and miliary nodulation in the lungs.
Chemical signs are shortness of breath, a lowered vital
capacity, a lowered capacity for work, increased suscepti-
bility to tuberculosis, and a characteristic x-ray appear-
ance of the lungs.

Control of Occupational Tuberculosis in Hospitals.
BRADY, L. (1945). J. industr. Hyg., 27, 234.
Student nurses often acquire tuberculosis infection as

a result of exposure in the course of their training in
hospitals, so for them tuberculosis is an occupational
disease. Physicians, graduate nurses, orderlies, clerks
and others who have contact with patients are all subject
to the hazard in varying degree, and the frequency of
occupational tuberculosis among these attendants can
be reduced to a minimum by adopting methods of pre-
vention and control. A hospital is duty bound to
prevent occupational diseases among its employees as
much as any other employer, and many States of the
U.S.A. require the employing hospital to provide medical
care and compensation for occupational tuberculosis.
Administrators of hospitals must, in addition, control
tuberculosis among their employees because they may
infect the patients. Hence every attendant should have
a routine chest x-ray before permitting him to have any
contact with patients, and periodically thereafter. The
x-ray demonstrates the earliest stages of the disease for
a period of months during which the patient may have
no symptoms or physical signs, but nevertheless has
communicable tuberculosis. Tuberculin testing, em-
ployed in addition to x-ray examinations, aids in control.
The cost of the routine measures advised may, in a few
years, be balanced by the saving effected by the reduction
in the incidence and severity of tuberculosis cases.
The American Trudeau Society has surveyed the

policies of the hospitals in the U.S.A. which have
training schools for nurses. Of the 1284 schools ques-
tioned, 73 per cent. replied. Pre-employment x-rays
were used on student nurses by 85 per cent. of the
hospitals, and the tuberculin test by 68 per cent. of them,
but of the graduate nurses and resident staff only about
a third as many were examined.

The Microdetermination of Stibine. WEBSTER, S. H.,
and FAIRHALL, L. T. (1945). J. industr. Hyg., 27, 183.
The authors describe a new method for the quantita-

tive evaluation of small amounts of stibine (antimony
hydride) in the air. The concentration range extended
from 200 p.p.m. down to 1 or 2 p.p.m. A number of
methods, described by other investigators, are discussed
at some length by the authors, and some of them have
been extended by them in various ways. The analytical
procedure finally adopted is complicated, and as stated
here it omits some of the details. A suitable volume
(e.g. 100 ml.) of the gas mixture is passed through a
bubbler tube containing 20 ml. of 6 per cent. mercuric
chloride solution. The liquid is then mixed in a stop-
pered glass cylinder with 6N hydrochloric acid up to a
total volume of 30 ml. After the addition of 0-5 ml. of
0-1N ceric sulphate solution (for oxidizing the antimony
salt) air is blown in so as to remove the free chlorine,
and 3 drops of 1 per cent. hydroxylamine hydrochloride
are added to remove excess of ceric sulphate. Then
1 0 ml. of 02 per cent. rhodamine B is added so as to
form rhodamine B antimony complex, and this coloured
product is extracted with benzene. Its density is deter-
mined by means of a spectrophotometer, and the reading
is converted into micrograms of antimony by means of
a standardized graph. By the method described single
samples of stibine can be analysed in 15 minutes. The
presence of other toxic hydrides likely to be found as
impurities does not interfere with the procedure.

Beryllium is used in alloys with copper and alumi-
nium. It profoundly affects the mechanical properties
of the metal, it becomes very fatigue resisting-thus
springs retain their elasticity. Most evidence shows
that disease in beryllium plants is due to the fluorides
contained in the dust.
Molybdenum. Molybdenum steel is used in modem

armour plate. No comprehensive study of possible
toxic effects has been made, but pharmacological studies
suggest that it is not particularly toxic.

Tungsten is used in making high-speed steels and
electric-light and radio-tube filaments. Exposure in
industries is chiefly in crushing and milling the ores-
scheelite and wolframite. In warm-blooded animals
tungsten causes death from respiratory paralysis.
Antimony and Arsenic. Arsenic is much the more

toxic. Arsine has caused many human fatalities, but
there is no fatality from stibine recorded. Arsenic
causes vomiting, albuminuria, jaundice and haemolysis
of the red cells. Arsenical dusts produce troublesome
skin lesions and perforation of the nasal septum, while
slow absorption is evidenced by bronzing and gastric
symptoms. Antimonial poisoning is not an industrial
disease of any consequence.
Indium is used in electro-plating cadmium, alloyed

with silver it makes it tarnish proof. Few investigations
regarding its toxicity have been carried out and no
occupational ill-health has so far been reported.

Uranium. A wet process is used in extraction and
therefore exposure here is not serious. It is employed
in steel to measure hardners; in colouring glass a
fluorescent canary yellow, as the black oxide for red
and black in the ceramic industry. It is used as a
catalyst. Uranium oxide has a new and important
industrial application in connection with elimination of
the effect of current singes in powerful projection lamps.
Uranium and its salts are highly toxic. Chronic
nephritis has repeatedly been reported, and hepatic
degeneration also occurs. Since uranium is a radio-
active element it can be detected by means of a sensitive
Geiger-Muller counter in amounts as small as 10-12 gin.
Magnesium and Zirconium. The former is important

as a light alloy, while the latter is an important con-
stituent of tracer bullets, etc. Magnesium introduced
in the form of splinters reacts with local tissue with the
evolution of gas, resulting in gas tumour and necrosis.
Neither metal is toxic in the ordinary sense.

Selenium is used in the glass and ceramic industry.
Pallor, gastro-intestinal disturbances, garlicky breath
and nervousness are reported symptoms. A concen-
tration of hydrogen selenide of 0005 mg./litre produces
intolerable eye and nasal irritation.

Tellurium is increasingly used for hardening and
toughening metals.

Fluorine. Interest has increased because of the great
expansion of aluminium and magnesium production
since the war and the increased use of cryolite sprays in
orchards to prevent the ravages of the cooling moth.
Interest has been drawn to the relation of fluorine in
domestic water to mottling of the teeth and dental caries.
Finally, enormous quantities of hydrofluoric acid are
now demanded by the petroleum industry as a catalyst.
Exposure to fluoride fumes in toxic concentra-
tions causes chills, followed by shortness of breath,
cough with scanty secretion, dyspnoea and elevated
temperature. Cyanosis follows. There is a leuco-
cytosis and raised blood sedimentation rate. The pro-
cess lasts up to 2 months. Exposure of workers to
cryolite dust causes severe bone changes but no evidence
has so far been reported showing that osteosclerosis
results from exposure to hydrofluoric acid.
Chromium and Vanadium. Hexavalent chromium

derivatives are toxic, trivalent are inert. Chrome plating
baths give rise to dermatitis, chrome ulcers and per-
foration of the nasal septum. A new source of chromate
exposure is spray painting. Vanadium compounds are
acutely irritant. The characteristic effect is a chronic
bronchitis which may result in specific infectious com-
plications.
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Fluorescent Mineral Dusts as Tracers for the Localization

of Particles in Tissue. YAGODA, H., and DONAHUE,
D. D. (1945). J. industr. Hyg., 27, 193.
The localization and identification of dust particles in

exposed lung tissue is difficult when the usual methods
of optical microscopy are employed, as the minute grains
possess but little distinctive coloration or optical relief.
Many minerals whose dust is of toxicological interest
fluoresce in ultra-violet light, and it was thought that
this property could be utilized in tracing the deposition
of dust particles. The fluorescent minerals are chemi-
cally and physically identical with the more abundant
non-fluorescent varieties encountered in mining and
industry, except that they contain a trace of fluorescent
constituent. Willemite, a zinc silicate from Franklin,
N.J., which has an intense green fluorescence, was
selected for experiment, and after powdering the dust
particles were insufflated into the lungs of a rabbit. On
subsequent examination in ultra-violet light they were
found to be adhering as a continuous film to the lung
surface exposed by incision. The tissue was fixed and
embedded in paraffin, and when sections 15 microns
thick were examined under oblique ultra-violet light
impinging directly on their surface, numerous fluorescing
particles were seen within the bronchi and alveoli. After
staining with eosin and methylene blue, and also on
ashing the sections by heating the slides to 4000 C. the
fluorescence persisted.

In a second experiment a suspension of finely ground
hyalite (a hydrated variety of amorphous free silica that
fluoresces green) in normal saline was injected sub-
cutaneously into a rabbit. Paraffin sections, made 30
days later, showed under ultra-violet light the presence
and distribution of the fluorescing foreign dust bodies,
so the fluorescent properties of the tracer were not
altered by the prolonged action of the tissue fluids.
Other observations were made on animals exposed for
several months to the dust of scheelite, a tungsten ore.
The particles were chiefly located in dense deposits of
small foci within thickened interalveolar septa, and in
lesser amounts uniformly distributed throughout the
remainder of the lung. Fine particles down to about
0 5 micron could be discerned readily by their charac-
teristic fluorescence.

The Potency of Silica Particles of Different Size. TEB-
BENS, B. D., SCHULZ, R. Z., and DRINKER, P. (1945).
J. industr. Hyg., 27, 199.
It is generally admitted that the potency of silicosis-

producing dust increases inversely with the particle size.
In order to get further evidence the authors separated
ground flint into four fractions, with particles a-veraging
3.3, 1-7, 1-0 and 0-6 microns, and they injected 400 mg.
of the dust in saline suspension into the ear vein of
rabbits in two equal doses at three-month intervals.
Nine rabbits were used for each size group, and one of
each group was subsequently killed at three-months
intervals. At the end of 18 months the livers of the
rabbits receiving 0-6 and 1-0 micron particles were
almost wholly replaced by gristly white fibrous tissue,
whilst those of the rabbits receiving 1-7 micron particles
showed only a moderate amount of scarring, and the
livers of the animals receiving the 3-3 micron dust
showed only slight enlargement, and pitting. The other
organs gave evidence of a separation of particles ac-
cording to their size, the finer particles (10 micron or
less) being found in lungs, spleen and bone marrow as
well as liver. The 1-7 micron particles were found
chiefly in liver and lungs, whilst the, 3-3 micron particles

were confined to the liver and lungs. It follows that
particles of 1-0 micron and under are the most dangerous,
not only in their ability to remain suspended in the air,
but still more because of their activity once they gain
entrance to the body tissues.

The Concentration of Arsenic in Tobacco Smoke deter-
mined by a Rapid Titrimetric Method. THOMAS, M. D.,
and COLLIER, T. R. (1945). J. industr. Hyg., 27, 201.
Commercially prepared tobacco contains from 3 to

50 p.p.m. of arsenic, reckoned as arsenious oxide, and
natural unfermented tobacco about ten times as much.
When tobacco and cigars are smoked part of this arsenic
is volatilized and inhaled, and part remains behind in
the butts and ash. In order to estimate its amount an
apparatus was employed which estimated actual smoking
conditions, a stream of air being sucked at definite
intervals through the ignited tobacco. The arsenic was
analysed by a modified Cassil-Wichmann method, which
depends on the titration of mercuric arsenide. Series of
experiments, made in 1942 and 1945, gave fairly con-
cordant results, and it was found that on an average the
unpuffed smoke of cigarettes contained 2 p.p.m. of
arsenic; the puffed smoke, 5-7 p.p.m.; the ash, 23-
32 p.p.m.; and the butts, 7-18 p.p.m. In the experi-
ments with cigars the unpuffed smoke contained
0-8 p.p.m.; the puffed smoke, 1-4 p.p.m.; the ash,
12-2 p.p.m.; and the butts, 5 4 p.p.m. Pipe tobacco,
when smoked in a clay pipe, showed an average of
1 p.p.m. in the unpuffed smoke, 7 p.p.m. in the puffed
smoke and 26 p.p.m. in the ash. Taking the results as
a whole, the smoke contained 11-23 per cent. of the
total arsenic, whilst the concentration, in milligrammes
of As203 per cubic metre, was 0-2 -3 0 with cigars, 1-7-
5-7 with pipe tobacco and 3-3-10-5 with cigarettes.

Evaluation of Urinary Lead Determinations. I. The
Significance of the Specific Gravity. LEVINE, L., and
FAHY, J. P. (1945). J. industr. Hyg., 27, 217.
The determination of urinary lead is an important

procedure in the control of industrial exposures to the
metal. Though 24-hour samples are more reliable than
spot samples, they are practically impossible to obtain,
but it is easy to take spot samples and record the results
in terms of weight by volume concentration. Previous
investigators have shown that the measurement of
urinary lead gives a true picture of the lead hazard in
the majority of industrial processes. The present
investigators have analysed 1157 samples of urine in
cases where there was greater or less exposure to lead.
In addition to their lead content the specific gravity was
determined, and was named G (e.g. a sp. gr. of 1-026
represented a G of 26). The samples were split into seven
classes of about 150 samples each, according to their G.
and the averages showed that as the G rose from 12 5 to
32-7 the lead content rose in fair proportion from
9 4 microgrammes per 100 ml. to 19 9 microgrammes, the
correlation coefficient being +0-94. On correcting the
urinary lead concentrations of the seven classes to the
mean G of all the samples, the coefficient of variability
of the corrected values fell to 6-4 per cent. as compared
with 22-4 per cent. for the uncorrected values. These
data therefore show that when the lead excretion is
calculated on the basis of total solids the result is more
representative of true exposure than when calculated on
the basis of urine volume. Calculated in this manner
the data seem to show that spot samples are not less
representative than 24-hour samples.
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