
ABSTRACTS
(The abstracts are divided into the following sections: toxicology; industrial physiolpgy; industrial lung disease; accidents and orthopaedic
surgery; general. After each subsection of abstracts follows a list of any articles that may have been noted but not abstracted.)

TOXICOLOGY'

Statistics of 100 Cases of Chronic Poisoning by Carbon
Bisulphide. (L'intossicazione cronica da solfuro da
carbonio. Una statistica di 100 casi.) VIGLIANI, E. C.,
(1946). Med. Lavoro, 37, 165.
Carbon bisulphide is widely ised in industry and its

toxic manifestations have long been kniown. Owing to
war-time conditions there was a large increase in the
number of cases of carbon bisulphide poisoning in rayon
factories in Italy, and in this article the author discusses
100 undoubted cases seen by him between 1938 and 1942.
The commonest symptoms of carbon bisulphide poison-
ing are polyneuritis (88%), gastric disturbances (28%),
headache, vertigo (18%), sexual weakness (16%), myo-
pathy (15%), and tremors (15%). The first two are also
the earliest to appear.
The polyneuritis never affected the trunk or the cranial

nerves (except rarely the optic), and was most common in
the lower limbs and always bilateral. Sensory dis-
turbances- took the form of paraesthesia and hypo-
aesthesia-never anaesthesia. There was marked loss
of power in the limbs, with alteration in the reflexes,
which were either weakened or absent though arm
reflexes were never completely lost. In the author's'
opinion the most characteristic sign is a diminution or
absence of the ankle-jerk, and he states that this sign,
together with a marked loss of power, is never absent in
true carbon bisulphide poisoning. Complete paralysis
did not occur. A positive Lasegue's sign was exceptional.
Figures of 80-90% for the incidence of psychotic mani-
festations used to be, common, but in this series they only
occurred in 6% of cases-probably owing to the more
chronic character of the disease.

In 1944 Vigliani, Maspes, and Visintini (Med. Lavoro,
1944, 35, 1) first described a myopathy associated with
carbon bisulphide poisoning. This was noticed in 15%
of this series of cases. There was a sensation of weight
and rigidity in the legs, associated with hardening and
contraction of the muscles. Hypertrophy of the muscle
fibres occurred almost exclusively in the calf muscles.
Gastric disturbances were among the earliest symptoms
and consisted of flatulence, pyrosis, anorexia, and nausea.
Mild cases cleared up in from two to three months,

others in from six to eight months. After one year
complete cure was rare. Caution is always necessary,
as even an apparently mild case may fail to clear up
completely. Twelve cases in this series still had per-
manent disabilities in 1945-46. Treatment consisted
of rest, strychnine, massage, and electrotherapy. Large
doses of vitamin B were given in all cases. The author
frankly states that he rarely obtained good results from
vitamin therapy, but used it for lack of anything better
and on account of its general tonic effects.
The concentration of carbon bisulphide in the atmo-

sphere of the various departments of the factories was

studied (using the methods suggested by the British
Ministry of Labour) and was compared with the number
and severity of cases occurring in each. These investi-
gations showed that concentrations of 0 5 to 2-5 mg. per
litre of carbon bisulphide could cause poisoning in a few
months; concentrations of 0-2 to 0 35 mg. per litre rarely
gave rise to poisoning, and then only very mildly; while
concentrations of under 0-2 mg. per litre did not cause
poisoning. The author considers that concentrations of
0-15 to 0-20 mg. per litre are the greatest that can be
tolerated, and that those of 0-10 to 0-15 are safe.

[This is a most interesting article, with a number ofcase
histories, and a full description of the use of carbon
bisulphide in the rayon industry.] G. W.> Whittall.

Haematuria Due to Picric Acid Poisoning at a Naval
Anchorage in Japan. HARRIS, A. H., BINKLEY, 0. F.,
and CHENOWETH, B. M. (1946). Amer. J. publ. Hlth.,
36, 727.
On chance discovery of microscopical haematuria in

2 men, 245 others were examined and showed the same
sign, and men from 25 out of the 28 ships in the anchorage
were shown to be affected. No case was reported from
ashore, but men from outside the area developed haema-
turia after boarding the ships and drinking the water.
Specimens from ships in three other ports showed no
abnormalities except in one unsubstantiated instance.
An independent pathological examination confirmed the
widespread haematuria at Wakayama, the port in ques-
tion. Scale from a water pipe in one of the ships which
had recently arrived showed picric acid, as did those
specimens from ships already in the anchorage. It was
normal practice for the ships to distil harbour water for
drinking; after the tanks had been flushed there was a
decline in the number of cases, and this in spite of the fact
that some ships continued to distil harbour water. One
man had gross haematuria, and 2 others had symptoms
suggesting an acute nephritis; in the other cases the
haematuria was triffing, though there was a large number
of pus cells, which could not be explained. The effluent
of local factories was not thought to be responsible, but
100 tons of picric acid for munitions had been dumped
15 miles away over a period of six weeks, and was carried
by wind and tide. The fish locally were not affected.
Harbour water, ship's drinking water, the scale of the
evaporation, and scale from water pipes were all tested
for aromatic nitrogen compounds and amines by a
method outlined in the paper. Nitrogen compounds
were found in the evaporator scale and water pipes, and
in three samples of the drinking water. Picric acid
would be expected to adhere to the scale, which is
alkaline. Hydrochloric acid extracts were used, and
picric acid was isolated from them by a method also
outlined in this paper. Trinitrotoluene and trinitroani-
line may have contributed to the haematuria, though
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In the treatment of severe acute intoxication the author
recommends injection of nikethamide, bleeding, intra-
venous injection of 1% methylene-blue solution, and
transfusion of blood in an amount rather less that that
removed by bleeding. H. E. Harding.

Poisoning by Phosphine. (Quelques considerations sur
l'intoxication par l'hydrogene phosphore.) CLERENS, J.
(1946). Arch. belges Med. soc., 4, 201.
The industrial production of acetylene by the action of

water on calcium carbide is accompanied by the forma-
tion of such impurities as phosphoretted hydrogen, sul-
phuretted hydrogen, arsine, and ammonia. Of these
impurities it is probable that phosphine is produted in
the greatest amount. This substance is known to be
toxic, and processes in which it may be evolved are
covered by various regulations. The author kept two
pairs of white rats [of unstated age] in cages within the
generating room of an industrial acetylene plant for 238
days, at the end of which period they were killed and
examined. He estimates that during this period some
10%, or 65 cubic metres, of acetylene escaped into the
room. When examined post mortem the animals ap-
peared to be in a good condition. Histological examina-
tion showed hyperplasia of the thyroids of all the animals,
some small areas of calcification in the muscles of the
neck, and some slight inflammatory changes in the lungs.

[The cause of the thyroid hyperplasia is obscure: no
details are given of the diet. There is no record of the
composition of the atmosphere of the room.]

H. E. Harding.

Cases of Latent Benzol Poisoning. (Su alcuni casi di
' benzolismo latente.') CACCURI, S. (1946). Rif. med.,
60,416.
The writer describes cases of benzol poisoning in

which the persons affected did not exhibit very con-
spicuous signs of their disorder. He suggests that it is
precisely in these persons that greater interest should be
taken, as they have not yet reached a dangerous or
incurable stage and may readily be prevented from doing
so. They use the term 'latent benzol poisoning' to
describe a state in which, as shown by Weil, there are
blood and marrow changes but no frank symptoms.
The change from this early stage to a more advanced and
dangerous one will occur insidiously. Reference is made
to the increase in the ratio of conjugated to inorganic sul-
phate in the urine, this increase being rapidly lessened
when exposure ceases.
The author examined 9 workers in a petroleum

refinery. Some of these men were troubled by headache,
pains in the limbs, and occasional bleeding from-the gums;
there were some changes in the blood picture. Several of
the men complained of asthenia, and in some there was an
unusually low blood pressure and changes in the heart
sounds and the electrocardiograph, with frequent broad-
ening and unevenness of the P wave.

Reference is made to the work of various authorities
who have noted leucopenia with neutropenia, slight
eosinophilia, and a reduction in the platelets. These
changes may precede more grave manifestations by a
considerable time. Purpura and haemorrhages may
occur later on, and the early administration of vitamin C
is a sound prophylactic measure. Although it is pointed
out that the blood and marrow may apparently recover
in 6 or 12 months after definite signs of poisoning have

they would not have adhered long to the scale, nor have
persisted long enough to be detected. The clinical
findings concerning the outbreak were elicited by, a
questionary circulated to all ships. Haematuria was
observed in the majority, but there were few other
abnormalities. Centrifuged urinary sediments were
examined from 711 men-almost 10% of the total
population. Only 11 of them had microscopical
haematuria, but the ships had ceased to use harbour
water a few days before the arrival of the special patho-
logical unit. In some urines the deposit showed an
excess of pus cells, and a random sample showed the
presence of picric acid. The picric acid must have been
carried over in the stills in the vapour phase. It is
concluded that there is a danger in dumping high explo-
sive into water near anchorages. An activated charcoal
or resin filter is suggested as a possible protective measure.

J. N. Agate.

Two Cases of Dimethyl-Sulphate Poisoning. (Due casi di
intossicazione da solfato dimetilico.) BRINA, A.
(1946). Med. Lavaro, 37, 225.
A container of dimethyl sulphate fell on the floor early

one morning and the clothes of two workmen were
splashed with the liquid. No action was taken at the
time, and it was not until the afternoon that both the
men began to complain of photophobia, lacrimation,
stabbing-pain in the eyes, irritation of the nasal mucosa,
aphonia, and cough. Both showed intense reddening of
the conjunctiva, palpebral oedema, epiphora, reddening
and swelling of the fauces, and bronchitis. One had
slight enlargement of the liver and urobilin in the urine.
Both made an uninterrupted recovery in about 12 days.
The author draws attention to the considerable delay in
the appearance ofsymptoms, and infers that the chemical
exerts its toxic action not as dimethyl-sulphate itself, but
as a breakdown product, sulphuric acid. He also stresses
the importance of care in handling this dangerous
chemical. Tom Rowntree.

Aniline Poisoning. (L'anilisme.) MERLEVEDE, E. (1946).
Rev. med. Louvain, p. 309.
The wearing of shoes or gloves dyed with aniline can

produce symptoms of acute and severe illness the cause
of which may easily be overlooked by the physician.
Five- such cases seen by the author are briefly described,
all of which were cured when the offending shoes were
discarded. He also quotes a case reported to him of an
infant poisoned by the vapour from a recently dyed
leather jerkin that was drying in front of a fire.
The manufacture of aromatic hydrocarbons and their

derivatives is attended by the risk of acute anilism.
Three cases of severe industrial poisoning are recorded:
one from aniline vapour, one from chloraniline, and one
from warm aniline spurting on to the clothing. All
recovered.

Aniline can penetrate the body by the respiratory,
alimentary, or cutaneous route, the last being the com-
monest. It is excreted by the lungs, urine, and faeces.
Acute intoxication varies from slight cases with headache,
anorexia, nausea, possibly angina, and a just perceptible
cyanosis, to the severe case with deep cyanosis, coma, and
oliguria. Chronic intoxication may give any of a num-
ber of signs and symptoms, including secondary anaemia,
persistent headache, dermatitis, hepatitis, asthma,
cutaneous dysplasia, cystitis, or tumours of the bladder.
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BRITISH JOURNAL OF INDUSTRIAL MEDICINE

been noted, cases are described in which, though exposure
had ceased for some time, there was deterioration later,
perhaps ending in death. The authors conclude with a
plea for greater care in reducing the risk of exposure and
emphasize the value of free periods with a change of
work, which temporarily removes the employee from any
contact with the poison. It is evident that the ' latent'
condition cannot be very clearly defined.

G. C. Pether.

Oxygen Poisoning. X. The Effect of Oxygen at Eight
Atmospheres upon the Oxygen Consumption of the In-
tact Mouse. STADIE, W. C.. and HAUGAARD, N. (1946).
J. biol. Chem., 164, 257.
In order to study oxygen poisoning, experiments were

devised in which the oxygen uptake of the mouse could
be measured at 8 atmospheres of oxygen A respirometer
was used consisting of a glass cylinder 4 cm. in diameter
and 15 cm. long. One end was constricted to a tube 3
mm. in diameter with a stop cock; the other end was
closed with the ground-glass plate extending into a tube
3 mm. in diameter. Each end contained a canister of
'dioxorb ' for the absorption of carbon dioxide. Space
between the canisters was just large enough to contain
a mouse. The tube at one end of the cylinder was
connected to a source of 100% oxygen and the tube at the
other end to a mercury manometer. The manometer
had a two-way tap so that the respirometer chamber
could either be connected to the manometer or to a
source of 100% oxygen. When in use the respirometer
was flushed with 100% oxygen and then connected to the
manometer. Changes in mercury level in the manometer
were measured. The volume of the free space in the
respirometer chamber being known, the oxygen con-
sumption of the mouse could be calculated from the
changes in the mercury level. When the oxygen pressure
was raised considerable amounts were absorbed by
dioxorb. A reduction in the amount and an elevation of
the pressure in two stages obviated this. Intact mice
under 8 atmospheres oxygen pressure rapidly developed
severe symptoms of oxygen poisoning without showing
a measurable decrease of oxygen consumption. Xan-
thine oxidase, choline acetylase, and d-amino acid
oxidase in homogenized tissue extracts are rapidly
inactivated at high oxygen pressures, but the two latter
are quite unaffected when their activities are measured in
intact tissues.

It is concluded that hyperoxic anoxia is not the cause
of the acute phase of oxygen poisoning, which occurs
some time before the possible inactivation of any enzyme
system. J. Dawson.

Oxygen Poisoning. XI. The Relation between Inactiva-
tion of Enzymes by Oxygen and Essential Sulfhydryl
Groups. HAUGAARD, N. (1946). J. biol. Chem., 164,
265.
The toxic effects of oxygen at high pressure may in

part at least be due to the inactivation of certain enzymes.
With the exception of cholinesterase all enzymes which
contain sulphydryl groups are inactivated by exposure to
seven atmospheres of oxygen at 380 C. for 2 to 4 hours.
The rate of inactivation, however, is slow. When con-
tained in the intact cell certain enzymes, such as d-amino-
acid oxidase and choline acetylase, are resistant to
oxygen, but they are inactivated in tissue extracts.
Phosphorylation of glucose in kidney extract is not
readily affected by oxygen at high pressure, which indi-
cates that phosphorylating enzymes are not particularly

susceptible to oxygen. The symptoms of oxygen
poisoning in the intact animal may be due to oxidation of
enzymes containing sulphydryl groups. J. Dawson.

Noxious Vapours in Aircraft Cabins. SPEERT, H. (1946).
Occup. Med., 2, 101.

The toxic effects that may arise in aircraft cabins are
due to fumes of aviation spirit, penetration of exhaust
gases, leaks from the hydraulic line-which contains a
mixture of compounds with varying toxic properties
and entry of toxic decomposition products of the cooling
fluid in liquid-cooled engines and of escaping oil coming
into contact with hot engine parts.

Aviation spirit contains aliphatic and aromatic hydro-
carbons, tetra-ethyl lead, and an aromatic amine, which
may be xylidine. Petrol is heavier than air and is readily
absorbed from the lungs. If inhaled for more than a
few minutes, one-tenth of the explosive petrol-air con-
centration is sufficient to cause such symptoms in man
as dizziness, nausea, or headache. Higher concentrations
lead to sensory symptoms, anaesthesia, and loss of con-
sciousness. The higher the concentration, the more
rapid the absorption and the onset of effects due to the
irritant and lipolytic properties of the hydrocarbons.
Acute toxic action includes a burning sensation in the
eyes with lacrimation, visual disturbance, abnormalities
of speech and hearing, disorientation, restlessness,
euphoria, convulsions, coma, and death. According to
Machle (J. Amer. med. Ass., 1941,117, 1946) the maximum
tolerable concentration of ordinary petrol is about 500
parts per million, but aviation spirit is probably twice as
toxic. The danger is enhanced by the need in airmen for
a high degree of mental alertness. Poisoning by tetra-
ethyl lead in aircraft is not met with. Toxic effects due-
to the presence of the aromatic amine are unlikely.
Aviation spirit contains 3% xylidine (U.S.A.). The
additional dangers of fire and explosion are well known.
The author details a routine to be followed if a leak is
detected in the aircraft: no smoking; electrical switches.
to be left alone; aircraft to be ventilated; oxygen masks
to be worn; goggles to be put on; sleeves to be rolled
down, and other articles such as helmets and gloves to be
worn to cover the body in case of fire; oxygen and artificial
respiration to be given as required.
Carbon monoxide is the most important of the

exhaust gases, and may constitute nearly 9% of these at
the take-off, and 3% while in flight. It is also formed
when guns and cannon are fired. Detectors showing a
red light at 0-005% have been employed. It seems best
to use the concentration of carbon monoxide in the blood
as an index of contamination. Smokers may normally
have 7-8% saturation. The main symptoms, in order of
frequency, due to carbon monoxide are headache, weak-
ness, vertigo, nervousness, dyspnoea, paraesthesiae,
muscular twitching, emotional disturbances, nausea,
drowsiness, unsteady gait, neuromuscular and joint pain,
tremor, muscle cramp, coughing, sweating, vomiting,
anorexia, precordial distress, vasomotor instability,
perversion of taste and smell, impairment of speech and
hearing, hoarseness, and yawning. Eye affections are
diplopia, amblyopia, contraction of fields, anisocoria,
retinal oedema, and neuroretinitis. Visual discrimina-
tion is much affected by even small blood concentrations
of carbon monoxide. Arterial oxygen saturation at
14,000 ft. is 80%; when the blood is in equilibrium with
air containing 0-01% carbon monoxide this saturation is
reached at only 7,000 ft., so that the safe ceiling is greatly
diminished by the presence of carbon monoxide.
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could be found between increased survival rate and
haematocrit values. Exposure to 26,000 ft. for 2-hourly
periods for 30 days produced renal lesions with deposits
of calcium in the collecting tubules. These deposits
may be due to alkalosis from carbon dioxide loss caused
by the hyperventilation resulting from anoxia at 26,000 ft.
There is no clear evidence about what is actually involved
in conditioning to high altitudes. E. M. Fraenkel.

Studies on Altitude Tolerance. 2. Studies on Normal
Human Subjects-Effect of Repeated Short Exposures to
Reduced Atmospheric Pressure. CLINTON, M., THORN,
G. W., and DAVENPORT, V. D. (1946). Bull. Johns
Hopk. Hosp., 79, 70.
Young men aged 21 to 32 years, who had been carefully

examined and found free from organic disease, were used
for the tests. A group of these were conditioned for the
' high altitude tolerance test ' by previous periods of
2 to 4 weeks' exposure to pressures equivalent to,
12,000 ft. of altitude for 3 hours daily. Some of
the men were kept on a restricted constant diet in the
metabolic ward, others on an unrestricted diet. The con-
ditioning took place in a special decompression chamber
with a ventilating rate of 600 cu. ft. per minute at a
temperature of 200 C. and at a decompression rate
equivalent to 3,000-4,000 ft. per minute, recompression
being carried out at a slower rate of 1,500-2,000 ft. per
minute. The 'altitude tolerance test' was done under
strictly basal conditions after a night in the metabolic
ward. The subject started breathing from a gasometer
with fresh air, the test began with rebreathing (Schneider
test) into it when the air volume was 50 litres. The
oxygen content of the air remaining in the spirometer was
analysed in a Haldane gas analyser and determined in
percentages of oxygen (altitude equivalent) and carbon
dioxide. Light signals were used as tests, and failure to
respond to these was considered as the end-point. Com-
plete inability to respond usually followed a period of less,
than 1 to 2 minutes of erroneous or delayed response. In
10 out of 11 subjects improvement in 'altitude tolerance'
was observed during the second to fourth week of daily
exposures to 12,000 ft. Improvement was characterized
by a lower content of oxygen in the spirometer at the end
of the test, by an increase in time before the subject failed
to respond to the lights, and by a slower pulse rate through
the greater part of the test. This was, however, fairly
constant at the end of the test in the same person. Im-
provement was not accompanied by an increase in the
red cell count, haemoglobm value, or cardiac size.
Nitrogen and phosphorus were retained during the periods
of exposure, but apart from that no significant metabolic
change occurred. Little was revealed about changes in
the adrenal cortical function. No evidence of chronic
altitude sickness was observed in any of the subjects.
One subject developed premature auricular contractions
in the evening of the day of his twelfth exposure and was
withdrawn from the experiment. The single subject
who failed to show improvement after repeated exposures
came from a high plateau in the south-west of the United
States.

It appears unlikely that the ' ceiling ' of aviators in
high-altitude flying of 30,000 ft. or over, with supplemen-
tary oxygen given, would be improved by daily exposures
to a pressure reduced to the equivalent of 12,000 ft.

In the rehabilitation of aviators who have been
grounded a course of preliminary exposures may be
extremely beneficial, both in improving the individual's
tolerance and as an indication whether he is physically
able to resume flying.

The most significant ofthe oxides of nitrogen in exhaust
gases is nitrogen dioxide: this is converted to nitrous
and nitric acid in the body. It is suggested that these
latter may cause the irritation of mucous membranes
and upper respiratory tract. The maximum permissible
concentration of nitrogen dioxide in air for several
hours' exposure at sea level is given as 00025%. A
hydraulic fluid commonly used contains castor oil,
propylene glycol, octyl and iso-amyl alcohols, phos-
phoric acid, cresylic acid, and an aliphatic amine.
Poisoning by some of these compounds can arise from a
small leak in the hydraulic line. More recently a different
type of hydraulic fluid of relatively low volatility and
low toxicity, has been introduced. Cooling liquids of
the ethylene glycol variety can give rise to toxic aldehydes
when, as a result of a break in the lines, the glycol is
decomposed by the overheated engine or by contact with
hot metal parts, with evolution of smoke. Oil leaks are
fairly common in aircraft, and the contact with hot engine
parts results in smoke, which often finds its way into the
cockpit. Various toxic aldehydes are formed, which can
give rise to symptoms similar to those of carbon monoxide
The author describes 12 cases illustrating toxic events
referable to the above causes. M. W. Goldblatt.

Two Cases of Polyneuritis due to Lead Poisoning. (Deux
cas de polynevrite Saturnine.) WoLNE-Tz, E. (1946).
Paris mdd., 36, 486.

Methyl Alcohol Poisoning. (Metanolforgiftning.) SIND-
ING-LARSEN, M. (1946). Tidsskr. norske Laegeforen.,
66, 639.

INDUSTRIAL PHYSIOLOGY

Studies on Altitude Tolerance. 1. Studies on Normal
Rats-Effect of Repeated Short Exposures to Reduced
Atmospheric Pressure. THORN, G. W., CLrNTON, M.,
FARBER, S., and EDMONDS, H. W. (1946). Bull. Johns
Hopk. Hosp., 79, 59.
Rats repeatedly exposed for a short period each day to

moderate reduction of pressure are generally able to
withstand an exposure to an extreme reduction at which
normal, unconditioned animals fail to survive. The
number of conditioning exposures exerted a greater effect
ofi survival rate during an acute ' altitude-survival test'
than the actual altitude at which conditioning was carried
out, provided the altitude used for conditioning was
sufficient to produce any appreciable effect.
The altitude-survival test consisted in determining the

survival rate of groups of animals during a single 2-hour
exposure to a reduced atmospheric pressure sufficient to
cause death in at least 50% of the control animals. It
was carried out at a pressure equivalent to an altitude of
34,000 ft., the conditioning by a daily 2-hour exposure to
12,000, 18,000, or 26,000 ft. for 7 or 30 days. Uncondi-
tioned animals did not as a rule survive, neither did
animals conditioned to 12,000 ft. Seven conditioning
exposures to 18,000 or 26,000 ft. resulted in a survival
rate of 20%, whereas 30 conditioning exposures at 18,000
and 26,000 ft. caused a survival rate of 70 and 80%. The
critical level for conditioning seems to be 18,000 ft.-a
relatively low altitude considering the natural tolerance of
the Sprague-Rawley strain of rat used and their average
weight of 200 g. When conditioned 80 to 90% of rats
survived a 2-hour exposure to 29,000 ft. Conditioning
caused no significant alteration in organ weights or in the
morphology of thymus, adrenals, or heart. No relation
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[The presence of a higher content of carbon dioxide
remaining in the spirometer during the test may produce
conditions differenf from those at high altitudes.]

E. M. Fraenkel.

The Respiratory Metabolism.of Human Subjects during
Prolonged Exposures to Simulated Altitudes of 8,000
and 12,000 feet. D'ANGELO, S. A. (1946). Amer.
J. Physiol., 146, 710.
Exposure for 10 hours to pressures equivalent to

8,000 and 10,000 ft., without added oxygen, increased
the depth of respiration of resting subjects and caused
alkalosis. The physiological changes were reflected in
the behaviour of the subjects, who showed somnolence,
irritability, inattention, lack of volition, and fatigue.
There were obvious differences in these respects between
individuals. Resistance to exposure (judged by these
symptoms) was best correlated with elevation of the
respiratory quotient, those subjects who showed little or
no elevation tQlerating the altitude poorly. There was
no significant difference between the results of exposure
to 8,000 and 10,000 ft., and the advisability of giving
extra oxygen, even at a height as low as 8,000 ft., is
suggested. Raymond Greene.

A Disease Resulting from the Use of Pneumatic Tools.
PETERs, F. M. (1946). Occup. Med., 2, 55.
Raynaud's phenomenon has for years 'been seen in

those who use vibrating tools, of which hundreds of
varieties are marketed. A short review of the literature
shows that vibration is the primary cause of the lesions,
that the critical vibratory rate may be 2,000-3,000 per
minute, and that the effects noted are: (1) disturbances
in blood vessels, resembling Raynaud's phenomenon or
Buerger's disease; (2) affections of muscles, with atrophy;
and (3) injuries to bones and joints.

In the present investigation the tool was driven by a
compressed-oir turbine at 25,000 r.p.m., the cold exhaust
air sometimes passing over the worker's hands. The
work was burring of aluminium alloy castings. The
vibration amplitude was estimated at 0-001-0-002 in.
(0 025-0-056 mm.). Out of 1,000 workers, 116 presented
symptoms, the dominant hand being affected, and the
onset being from 1 to 72 weeks after starting work with
the tool, with a mean of 19 weeks. The complaints were
of continuous burning pain in the hand, with stiffness and
weakness when fine movements were attempted, and
swelling. No vascular changes were obvious. There
was sensory loss in areas in contact with the tool, limita-
tion of finger movements, and trophic skin changes.
Oscillometric readings for the limbs were normal, and
digital plethysmography was equivocal. Skin tempera-
tures were in most cases lower on the affected side by an
average of 2.60 C. The capillary blood flow in the nail
bed was observed, and photomicrographs and drawings
were made. The capillary loops were small and of
abnormal shape, with a sluggish flow. Illustrations are
given.
The various treatments tried-physiotherapy, artificial

pyrexia, prostigmin (neostigmine), nicotinic acid, and
thiamine hydrochloride-had little effect. Improvement
was slight even when patients with mild symptoms had
stopped working for a year. Prophylactic measures
proposed are: limitation of vibrations to below 2,000 per
minute, damping of vibrations, curtailment of time of
using the tool, and devices to hold it. Destruction of
capillaries by repetitive trauma is suggested as being the
mechanism involved.

INDUSTRIAL MEDICINE

[It is to be noted that the capillaries actually observed
were not themselves subject to direct trauma, and that
the prophylactic measures suggested are scarcely
practicable.] J. N. Agate.

Salt and Glucose Loss during Work. (La perdida de
sal y gluc6gene en el trabajo.) DEFELICE, V. (1946).
Bol. Segur. Hig. Trab., 7, 10.

INDUSTRIAL LUNG DISEASE

Latent Silicosis and Tuberculosis. DAYMAN, H. (1946.)
Amer. Rev. Tuberc., 53, 554.
That the inhalation of fine silica dust predisposes the

lungs to entertain tubercle bacilli is accepted. Exactly
how this comes about and how much dust is required for
the purpose is not known. Whether it arises from the
chemical nature of the dust or the physical changes it sets
up in the lungs remains undecided. Four fatal cases are
now reported in which there was slight occupational
exposure to silica or asbestos dust, but in which the
patients, when first seen, were not considered to have
silicosis of clinical significance. However, tuberculosis,
when it developed, progressed rapidly and was associated
with the precipitation of a silicotic fibrosis. The con-
comitant advance of these two pathological conditions
has often been observed; either factor seems to activate
the other. A survey of 77 patients with both silicosis
and tuberculosis showed no correlation between the size
or number of the silicotic nodules determined radio-
graphically and the rapidity with which death from
tuberculosis occurred.

[The occupational history in these cases suggests that
the dust exposure may have been considerable, even
though rather short, and that plenty of dust may have
gained access to the lungs ready to precipitate a silicotic
condition.] E. L. Collis.

Coexistent Pulmonary Asbestosis and Sarcoidosis.
SKAVLEM, J. H., and Rr1TERHOFF, R. J. (1946). Amer.
J. Path., 22, 493.
In spite of the wide use of asbestos, only 19,700 persons

were employed in 1944 in the United States in the asbestos
industry. Though Fahr described the first case of pul-
monary asbestosis. in 1914, interest in the disease dates
from Cooke and McDonald's report of a case in 1927.
Since then approximately 150 necropsies have been
recorded. Reports of necropsies on cases of sarcoidosis
are even rarer, only 58 being on record. The two dis-
eases present many clinical and radiographic similarities:
their fatal complications, tuberculosis, and heart failure,
are alike.
A white man, age 42, noticed progressive nocturnal

dyspnoea and loss of *veight. He had worked in an
asbestos plant for twenty-five years but was exposed to a
slight dust hazard. Clinical examination of the chest
was unequivocal: no signs of cyanosis, clubbing, or
heart failure were noticed. Radiographic examination
disclosed numerous small nodular opacities scattered
throughout the lung field. Eleven months later the
patient died from respiratory failure. Post-mortem
examination disclosed innumerable slightly raised
greyish-green nodules, 1 to 2 mm. in diameter, through-
out the lung. Thin fibrous bands connected the nodules.
Emphysema was present, the pleura and interlobal
septum were thickened, and there was saccular and
cylindrical dilatation of the bronchi lined by white,
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arsenal, and a signal depot, all of whom were at work
when they underwent x-ray examination. Each diagno-
sis of respiratory trouble was confirmed by more complete
investigation; other abnormalities, such a's cardiovas-
cular lesions, were detected by gross readings of films.
Over all 1,633, or 2-3% were classified as having radio-
graphic evidence of reinfection tuberculosis; 85 cases
were far advanced, and 353 moderately. The percentage
of cases of tuberculosis among white persons was 2-4,
and among non-white persons 1-9. As the mortality
from tuberculosis is far higher among negroes than among
white persons, this finding is unexpected; it may be that
the more exudative response of the negro to the tubercle
bacillus renders him too ill when he has active disease to
be at work. The median age of those with reinfection
tuberculosis was 44 years, while the median age of all
those examined was 31 years. The incidence of tuber-
culosis thus found steadily increased with age from 0-6%
at ages 15 to 19 to 8-1% at ages 65 and over; this steady
increase was independent of both sex and race. It agrees
with recent tuberculosis mortality among white males,
but not with such mortality among negroes. No prepon-
derance was found of any stage of severity in any age
group. Cardiovascular abnormalities numbered 1,409,
or 2-0%, and, of these, widened aorta claimed 644, while
598 were ascribed to heart disease as evidenced by
alteration in size or shape of the heart shadow.

E. L. Colis.

The Utilization of Aluminium-In the Prevention and
Treatment of Silicosis. HANNON, J. W. G. (1946).
Industr. Med., 15, 527.
The development of aluminium as a therapeutic

agent and the mode of action of silica are reviewed.
Aluminium inhalation in the treatment of 46 ceramic
workers suffering from silicosis resulted in subjective
improvement in 78% ; of these 80% showed an improve-
ment of 20% in pulmonary function.

[The statistical data are too incomplete and vague to
be of significance.] T. A. Lloyd Davies.

Legal Controversies concering Cases of Silicosis in the
Province of Milan before the Introduction of Com-
pulsory Insurance. (Considerazioni sui casi di silicosi
oggetto di controversie giudiziarie nella provincia di
Milano prina dell'assicurazione obbligatoria.) PAR-
MEGGIANI, L. (1946). Med. Lavoro, 37, 249.

Some Aspects of Silicosis in Switzerland. (Quelques
aspects de la silicosis en Suisse.) THOMAS, A. (1947).
Rev. mid. Liege, 2, 147.

The Heart in Pulmonary Silicosis. (La cceur dans la
silicose pulmonaire.) MARTIN, E., ROCHE, L., and
ODE, L. (1947). J. Mid. Lyon, 654, 249.

Silicosis According to the Investigations of Leroy U.
Gardner. (La silicose d'apres lI'uvre de Leroy U.
Gardner.) RocHE, M. L. (1947). J. Med. Lyon, 654,
235.

Initial Stages of Porcelain Silicosis. (Om porcellenssi-
likosens Begyndelsesstadier.) ESKILDSEN, P., and
FLEMMING MOLLER, P. (1947). Ugeskr. Lcrg., 109,
219.

Tuberculous Pneumoconioses. (Sur le probl6me des
tuberculo-pneumoconioses.) COURTOIS, R. (1947).
Pounwn, 3, 65.

glistening mucosa. The tracheo-bronchial lymph glands
were moderately enlarged, and on section consisted of
dense, rubbery, anthracotic centres with a thin, yellowish-
white periphery. Microscopically, linear interlacing
fibrosis, especially prominent in the subpleural areas, was
found. Innumerable nodules were present in the fibrotic
area: generally, nodules were of two types: sarcoidal,
and foreign-body granuloma. The former were clearly
demarcated and free from caseation, and they contained
frequent giant cells of two types (a) foreign-body, (b)
Langhan's cells, with an 'asteroid' eosinophilic body in
large intracellular vacuole. More often the Langhan's
cells contained an oval or budding body suggestive of
Schaumann's intracytoplasmic inclusion bodies. Foreign-
body granuiloma were less well defined and consisted of
irregular rnonocytes with one or more foreign-body
giant cells. Asbestos bodies were present. In some
areas the two types of nodules were mixed. Section of
the tracheo-bronchial glands showed almost complete
replacement of the lymphoid tissue by sarcoidal nodules.
Chemical analysis of the lungs was consistent with the
presence of asbestos.

In view of the exposure to asbestos, the possibility
of sarcoidosis was not considered in diagnosis, though in
retrospect it was felt that the rapidly increasing dyspnoea
unaccompanied by right-sided heart failure should have
aroused suspicion of a concomitant pulmonary lesion.
No collateral evidence of sarcoidosis (such as biopsy of
a lymph node or skin lesion) was available. Asbestosis
of the degree shown by x-ray examination would not
alone have caused death. Since the majority of sarcoidal
nodules were without fibrosis, it seems that the sarcoidosis
was grafted as a pre-existing asbestosis. Further, the
marked peribronchial fibrosis with sequestrated asbestos
bodies, and the marked pleural fibrosis and metaplasia
of the bronchial epithelium, suggested that the asbestosis
was more than 700 to 800 days old. All the Schaumann
bodies (present in 4% of the giant cells) gave a strong
reaction to iron, and a doubly refracting non-lipoid
substance was present in the giant cells in close relation
to the Schaumann bodies. Stellate bodies (called
asteroid bodies by Friedman), perhaps better termed
' Wolbach's asteroids,' were present in 1% of the giant
cells and have not before been reported in an association
with Schaumann's bodies. Definite transition stages in
the formation of the asteroids were seen. No transition
stages between ' Wolbach's asteroids' and Schaumann's
bodies were even remotely suggested.
The pathological relationship between asbestosis and

sarcoidosis depends on the chronological development of
the lesions: the localization of sarcoidal tubercles in the
asbestosis zones suggest an analogy between the intimate
relationship of tubercle and the pneumoconioses. This is
possible whether sarcoidosis is considered to be irrecon-
cilable with tuberculosis, or whether sarcoidosis is
regarded as a special form of tuberculosis, when the case
would be one of asbestosis with superimposed non-
caseating tuberculosis.

Excellent photographs and microphotographs illustrate
this paper. T. A. Lloyd Davies.

A Mass Chest X-Ray Survey in Philadelphia War
Industries. ELKIN, W. F., IRWIN, M. A., and
KURTZHALZ, C. (1946). Amer. Rev. Tuberc., 53.
Mass radiography is being so extensively carried out in

the United States that by May, 1945, 109,703 persons had
been examined in 17 surveys. The findings are now
presented on 71,767 persons employed in a navy yard, an

F
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ACCIDENTS AND ORTHOPAEDIC SURGERY

Special Characterisfics and Requirements of Orthopaedic
Surgery in Industrial Patients. TEECE, L. G. (1946).
Med. J. Austral., 2, 580.
The author describes the problems which arise in

treating industrial injuries in New South Wales, where
the Workers' Compensation Act has been in operation
for 20 years, and draws attention to the increasing fre-
quency with which employers and insurance companies
seek specialist opinion and treatment for injured
workmen.

In discussing the treatment of some of the more com-
mon industrial injuries he emphasizes the need for a
conservative outlook. In the hand the object of primary
treatment should be to save as much as possible of every
digit: the question of amputation can be considered at a
later date when the functional importance of the stiff
finger can be more accurately assessed. The treatment
of the ununited fracture of the scaphoid is a common
industrial problem, and the author mentions the fre-
quency with which this fracture is accidentally discovered
in patients who had been unaware of its presence and had
suffered no serious disability. As a general rule no special
treatment is required for non-union of the scaphoid in a
workman, in whom the disability may be trifling and who
may not be prevented from returning to useful employ-
nlent or even to heavy work. When surgical treatment
is required, the author favours the use of a bone screw
followed by prolonged immobilization.

In discussing the treatment of back injuries the author
questions the wisdom of advising operation for inter-
vertebral disc injury in a workman who has to perform
hard manual labour. The article concludes with a note
on the difficulty of deciding what constitutes aggravation
of pre-existing disabilities, such as flat feet or loose
bodies in joints. J. S. Batchelor.

Rapid Rehabilitation FoR1owing Hand Injuries. LEFKOE,
H. (1946). Arch. phys. Med., 27, 499.

The author deplores the lack of recognition of the
value of physiotherapy in the rehabilitation of hand
injuries (which, he points out, cause 77-79% of all
permanent disabilities in the field of industry), and
opposes the thesis that ordinary use alone of the recover-
ing hand is more valuable than so-called sphysiotherapy.
Active use of the hand will improve function but not to a
maximum, since the patient replaces the action ofmuscles
by trick movements; therefore the aim in the early stages
should not be the quickest possible return of the patient
to work, but the maximum recovery of absolutely normal
function, and this should be achieved through constant
supervision and exhortation by the physiotherapist.
Later, if the duration of disability brings adverse
ecQnomic factors seriously into play, return to work may
have to supplant this ideal aim. A number of factors
making for shorter periods of disability are reviewed.
Inability to perform active movements may be as impor-
tant as infection in causing joint stiffness. Early move-
ments after tendon operations, early skin-grafting for
burns followed by early movements, skin-grafting for
traumatic amputation of fingers, all make for rapid
recovery ofpower to perform active movements. Con-
tinuous immobilization, where necessary, must not
include joints which need not be immobilized, and the
author believes that in such instances as capsulotomy of
an interphalangeal joint or fracture of the terminal

INDUSTRIAL MEDICINE
phalanx it need only be kept up until the immediate soft-
tissue reaction has subsided; he warns against pre-
occupation, in fractures, with the anatomical result as
seen in the radiograph. Where pain exerts an excessive
inhibitory action he recommends the use intravenously
of 20 c. cm. of0.1% aqueous procaine hydrochloride as an
analgesic, not to permit forcible manipulatior but to
allow the patient to co-operate in'and initiate active
movements. He pleads for frank admission by the
physiotherapist that progress has ceased, so that further
surgical measures can be carried out without delay.

In tendon transplants the best results are obtained when
the muscle transplanted is of good power. Exactly
controlled electrical stimulation ofthe newly transplanted
muscle can maintain this power while voluntary con-
traction is re-established. When voluntary power is
completely inhibited it may be suddenly restarted after
the use of the muscle as a synergist in the opposite type
of action-e.g. wrist extensors inhibited by mental
alienation after prolonged inactivity may act voluntarily
after the patient sees them work involuntarily when he
makes a fist. In those patients with constitutional
neurovascular inferiority who are subject to severe
traumatic oedema after minor injuries the author has
found injection of the stellate ganglion with procaine a
useful procedure; also radiotherapy, given with the idea
of causing rapid fibrosis of young connective 'tissue, is
useful in limiting stiffness from chronic periarticular
thickening after sprains. O. J. Vaughan Jackson.

Metatarsal Fractures. MORRISSEY, E. J. (1946).
J. Bone Jt. Sure., 28, 594.
Foot trauma is probably one of the most frequent

causes of loss of man-hours in industry. This paper is
a description of a new type of treatment designed to
lessen the period of disability in cases of metatarsal
fractures. Treatment consists of the application to the
foot of a simple stock-moulded leather arch, with a
sponge-rubber metatarsal pad added in some cases, the
foot being strapped in a neutral position. Active
weight-bearing is started immediately or within a few
days of the injury and early return to work is possible.
The functional end-results in a series of 61 cases were
excellent. A. M. A. Moore.

Lumbago and Sciatica as Industrial Accidents.
(Lumbago y ciatica como accidentes del trabajo.)
BARD, L. (1947). Medicina Mex., 26, 47.

GENERAL
Longevity at Record High in Industrial Population. (1946.)

Statist. Bull. Metrop. Life Insur. Co., 27, 1.
The expectation of life at birth in 1945 among industrial

policy holders of the Metropolitan Life Insurance Com-
pany of the U.S.A. had increased by 1J years since 1941
and by halfa year since 1944. The upward trend toward
longevity since 1879-89, when the expectation of life
at birth was 34O00, has thus continued during wartime
and is now 64-95. In 1919-20 it was 51-14, and in
1930 it was 57-36. There has been a gain of 18-32 years
since 1911-12. The Bulletin considers full employment
at high wages and the use of sulphonamides and penicillin
to be the main factors in this wartime rise.
The gains in expectation of life were not equally shared

between the two sexes, women making the better showing
-coloured women better than white. White women
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authors emphasize the latent period between the inhala-
tion of nitrogen oxides and the occurrence of pulmonary
symptoms-a delay which, if not recognized so that the
patient may be treated appropriately, may cause loss of
life through pulmonary oedema. Undoubtedly this is
a fine record; in addition, control measures exerted a
marked influence on the incidence of non-lethal toxic
effects. Dermatitis was the m6st serious toxic mani-
festation, especially with TNT and tetryl. Transfers
to alternative work dropped the peak of 44 per thousand
man-years to 22 5 at the end of the period in spite of a
great increase in production. It is clear from this report
that industrial medicine pays: -yet below the surface the
report leaves a feeling that all was not well. In some
plants the annual labour turnover was 100% or over.
The Americans are to be congratulated on publishing
such a widespread survey so quickly after the end of the
war, and at least U.S. statistics are not bogged in official
reticence. The report should be a stimulus to the
British authorities to publish a similar account-and,
perhaps, to improve on the American report by including
a judicious mixture of clinical medicine.

T. A. Lloyd Davies.

Medical Supervision in Factories. DOIG, A. T. (1946)
Prescriber, 40, 176.
Although the welfare movement began over 100 years

ago, it has only during the present century received due
recognition. The two world wars have stimulated it.
The first Factories Act, 1833, gave very limited powers.
These have been extended by legislation, the last measure
passed being the Act of 1937. The Factory Department
of the Home Office recommends voluntary schemes for
medical inspection of employees, subject to special risks
such as tar distilling. Professional secrecy should be
observed, but discovery of industrial diseases must be
disclosed to the occupier of the factory.
Apart from certain Government-owned concerns, such

as the General Post Office, there were probably no full-
time industrial medical officers before 1923. In 1944 there
were 180 doctors working full time in 275 factories. The
main duties of factory medical officers are the provision
of first aid for injury or sickness, medical examinations
on request, initial and periodical examinations of per-
sons at special risk, 'fit for work' examinations, advice
to management on factory hygiene, liaison with outside
medical officers, health education and keeping (con-
fidential) records. Comparison is made between the
work of the factory doctor and that of the medical
officer of health, the main difference being their respective
fields of operation. Some employers criticize medical
supervision on the ground that it should be provided
through the general practitioner. The fact is overlooked
that many insidious diseases are detected at routine
inspections which take place during working time, the
symptoms probably not being considered important
enough by the victims for them to trouble the doctor
during leisure hours. Workers have suggested that the
factory doctor is the 'employers' man' and therefore
biased. The success of the doctor depends on his having
the confidence of both sides. Full co-operation with his
professional colleagues must be maintained. The
British Medical Association code of ethical rules for
industrial medical officers should be studied by those
engaged in this work.

Since the introduction of adequate medical schemes
the incidence of industrial disease has diminished, sick-
ness absences have lessened, and a happier attitude of
workers has been promoted. It is emphasized that the

showed remarkably low mortalities in the second decade of
life, while coloured women had double or treble the
mortalities of white women at the ages of 10 and 15.
These sex and colour differences reached a maximum at
the age of 20, when, in 1945, male mortality (exclusive
of deaths from enemy action) was 3'- times the female
mortality, and coloured female mortality was 33 times
the white female mortality. Up to middle life or later,
coloured people had a lower expectation of life and a
higher mortality rate in each sex than white people,
but at the age of 65 the expectation of life was higher in
coloured men than in white men, and at 75 the same was
true of coloured women. C. 0. Stallybrass.

Central Mining-Rand Mines Group. Health Depart-
ment. Report for the Year 1945. Pp. 1-15 and Map.
2 figs.
In the report of the Health Department of the Central

Mining-Rand Mines Group for 1945, the following
points are of interest. Absenteeism increased slightly,
as it has done each year, in spite of a decrease in the
number of shifts lost due to accidents. Parallel with this
there was a rise in disease incidence, with an increase in
deaths from pneumonia, tuberculosis, and influenza.
The death rate for pneumonia was 0-86 per 1,000, the

highest since the introduction of sulphonamides, while
the death rate for pulmonary tuberculosis has doubled
since 1942. While the number of fresh cases of silicosis
was low (53), the case mortality rate rose substantially.
Influenza incidence has increased steadily each year,
probably a cyclical phenomenon. There were 26 cases
of meningococcal meningitis without a death, and 34
cases of other forms of meningitis, with a record low
case mortality rate (penicillin and sulphonamide therapy
were used in most of these cases). The incidence of
enteric fevers has been the lowest on record, although, as
usual, the case mortality was high. Six cases of scurvy
occurred. There was an increase in the incidence of
malignant tumours, an increase apparently general in
the Bantu races. The report states that it is difficult to
escape the conclusion that the rise in incidence of disease,
and particularly of respiratory disease, was related to the
food shortages. The meat ration fell far below the
minimum laid down by the Government ration scale, and
the amount of first-class protein and animal fat was
insufficient for men doing hard manual labour.

S. S. B. Gilder.

Occupational Diseases in Government-Owned Ordnance
Explosive Plants: Observations on their Prevalence and
Control during World War II. MCCONNELL, W. J.,
FLINN, R. H., and BRANDT, A. D. (1946). Occupat.
Med., 1, 551.
This is a most painstaking collection of statistics about

the incidence of occupational disease in U.S. Govern-
ment factories making explosives; but the figures are so
immense that the reader is swamped by the generality
of the tables. The report occupies sixty-seven pages,
with numerous tables and graphs which it is impossible
to reduce to a clear summary. One hundred and one
factories employed on an average 309,000 persons on
various jobs during the period of observation, from
February, 1943, to April, 1945: 968,000 man-years
were worked, with only 22 fatalities from TNT, 3
fatalities from nitrogen oxides, 2 fatalities from carbon
tetrachloride, and 1 from ethyl ether. Only 6 fatalities
occurred in the last eighteen months of war. The
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doctor should be familiar with the conditions under which
the employees work; he should not be content, with
sitting in the ambulance room. Cecil Herington.

The Application of Dust-Laying Oil to Cotton. BAYLEY,
C. H., ROSE, G. R. F., and WEATHERBURN, A. S.
(1946). Canad. J. Res., 24, sect. F, 348.
The authors have studied the technical problems con-

cerned in the application of dust-laying oils to textiles
for the combating of dust-borne infection. The oiling
of woollen fabrics was previously discussed (Bayley and
Weatherburn, Canad. J. Res., F, 1945, 23, 402): this
paper records observations made on the oiling ,of cotton
fabrics. The work is based on the method of Harwood,
Powney, and Edwards (Brit. med. J., 1944, 1, 615), in
which the fabric is placed in a mixture of two oil-in-water
emulsions with opposite electrical charges. In pre-
liminary tests to find the best negatively charged emul-
sion, a number of commercial anionic surface-active
detergents were tested for their ability to form stable
emulsions with technical white oil. ' Igopon T' formed
the best emulsion with the minimum of frothing.
Formulae are given for preparing a negative emulsion
and a positive emulsion made with ' triton K-60'
(Type A emulsions).

Type A
Negative emulsion:

Oil (' Marcol HX') .. .. 200 g.
'Igopon T' .. .. .. 20 g.
Water (650 C.) .. .. .. 742 c.cm.

Positive emulsion:
Oil .. .. .. .. 200 g.
'Triton K-60' .. .. .. 20 g.
Water .. .. .. .. 742 c.cm.

It is known that cotton when immersed in water be-
comes negatively charged. The finding that cotton
sheeting would absorb oil faster froim a positively charged
emulsion than from one negatively charged was to be
expected. However, effective oiling depends on the
cotton fabric being placed in a mixture of two oppositely
charged emulsions, the proportions of the two being
accurately balanced so that natural coagulation occurs
with complete exhaustion of oil in the treating bath. A
balance test was devised to find the correct proportions.
Stoppered tubes containing mixtures in various propor-
tions were shaken and allowed to stand. Tubes con-
taining ratios of negative to positive emulsions between
3 : 5 and 4-5 : 5 (optimum, 3-75 : 5) showed complete
coagulation with separation into two layers, the lower
being almost completely free of oil. Thus mixtures in
these proportions should afford effective oiling; these
results were confirmed by immersing cotton samples in
mixtures of varying proportions and estimating the rate
of which oil was adsorbed. Adsorption of oil was more
rapid when the negative emulsion was added to the
treating bath before the positive. The effect ofpH was
studied, but no advantage was found to result from its
adjustment.
Formulae are given for another pair of emulsions,

negatively and positively charged (Type B).

Type B
Negative emulsion:

Oil .. .. .. .. 60%
'IgoponT' 1.32%
Water .. .. .. .. 38-68%

INDUSTRIAL MEDICINE

Positive emulsion:
Oil
'Triton K-60' . .
Water

.. 70%
. . 1-75%

.. 28 25%

These had a higher proportion of oil and a smaller amount
of emulsifying agent; they were more nearly like those
used for oiling blankets. Balance tests on the two pairs
of emulsions were performed over a 2-month period.
There was no evidence of instability._ The optimum
ratio for mixing the negative and positive emulsions was
the same for both pairs, but the '-usable range' was
smaller for Type B emulsions.
The oiling process was tested under laboratory con-

ditions, using a launderometer. Assays of oil adsorbed
on the fabric, deposited on the sides of the jar, and
remaining in the bath were made when the fabric was
both washed and oiled (with and without inclusion of a
bleach) and when it was only oiled. About 80% of the
total oil was deposited on the cotton, 2 5-5% remained
in the bath, and 4-9% was deposited on the sides of the
vessel. The oil content of the fabric was about 5%.
The findings were not affected by preliminary laundering.
A larger-scale trial was made using a-commercial laundry
wash wheel. Results were satisfactory. After 3 suc-
cessive oilings there was no evidence of accumulation
of oil in the fabric; after the laundering stage the fabric
had only 1% of oil. There was considerable loss of oil
by deposition on the wash wheel, so that it was necessary
to calculate for 7% oiling in order to obtain 4-6%. The
film of oil could be removed by washing the wheel with
soap and alkali.

Satisfactory oiling was obtained with Type B emulsions,
although a more careful balance was necessary. Whether
this is possible in large-scale working can be determined
only by practice. This pair of emulsions has the advan-
tage that the positive emulsion is the same as that used for
oiling blankets.

D. G. ff. Edward.

Study of Absenteeism during a Five-month Period.
Following Influenza " A " and " B " Vaccination.
NEWQUIST, M. N., and PAGE, R. C. (1946).
Industr. Med., 15, 676.
An influenza epidemic in New York in December, 1945,

was associated with type B virus. Mass vaccination
of 665 office employees with A and B influenza vaccine
was thereafter carried out and absenteeism recorded
for 5 months. This group lost 673 days from work
(1-01 days per employee). A control group of 656
employees lost 456 days (0-69 day per employee).

D. Stewart.

Sickness Absenteeism Among Industrial Workers, Third
and Fourth Quarters of 1945. GAFAFER, W. M. (1946).
Publ. Hlth. Reps., Wash., 61, 1,095.
Sick absence differs little (except in the method of

recording) in the U.S.A. and in England. The inci-
dence of absence (excluding industrial injuries and
venereal diseases) lasting 8 days or longer per 1,000
males was 120 and 157 respectively in the third and fourth
quarters of 1945. Since 1939 there has been a steady
increase, until the 1945 rate is 70% up, the greatest
increase (142%) being for diseases of the heart and
arteries and for nephritis. Respiratory and digestive
diseases together account for over half the absences.

T. A. Lloyd Davies.
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full use should be made of chemical sanitary conveni-
ences (d) there should be restriction of horse-feeding
points and proper disposal of horse excreta; (4) drainage
of the pools, etc., and chemical treatment of stagnant
pools; (5) protective clothing (especially gum-boots),
(6) first aid for all injuries; (7) pit-head baths (and, if
feasible, washing of hands before eating). Facilities for
laboratory diagnosis and hospital treatment are available
in the Scottish and South Wales coal-fields.

T. A. Lloyd Davies.

Industrial Management and Occupational Cancer.
HUEPER, W. C. (1946). J. Amer. Med. Ass., 131, 738.
Proof of the carcinogenetic properties of a number of

important substances and physical agents in common use
in industrial processes has been obtained by reproducing
the same tumours in animals. Nevertheless there are
still many human occupat'onal cancers of unknown
it'ology. These are likely to appear after 5-15 years'
exposure. After enumerating the pathological con-
ditions which may accompany certain trades, a plea is
made for industry to devote more effort to the study of
occupational cancer, especially of its cause, prevention,
and control. Several points are listed as a basis from
which to wage an attack. Among these are the safety
construction of buildings and plant to eliminate poisonous
substances in manufacture, leak-proof packing and
storage, the full protection of personnel, adequate
medical supervision and follow-up, the compulsory
notification of cancerous and precancerous industrial
diseases, compensation, regular government inspection of
factories, and the formation of a consultative committee
well versed in the scope of industrial cancer.

J. L. Lovibond.

Medicine in the Mines. (Au sujet de la medecine des
mines.) CHENET, S. (1946). Metd. franfais, Paris,
6,294.'

Personality Components in Employment Problems.
CLARKE, E. K., and LAW, S. G. (1946). Occup.
Med., 2, 116.

Medical and Welfare Services for Indian Coal-Miners.
EDITORIAL (1946). Prescriber, 40, 164.

Occupational Medicine-Retrospect and Prospect. NEW-
QUIST, M. N. (1946). Industr. Med., 15, 509.

The Safety Engineering Unit. (1946). Industr. Med., 15,
514.

The Worker and his Job: Symposium. KESSLER, H. K.,
BOWMAN, K. M., GRISELLI, E. G., DURAND, W. F.,
SHEPARD, W. P., LEGGE, R. T., BAHRS, G. O., ENNIS,
G. E., HICKER, H. B., QUINN, F. B., HUNTER, F. W.,
and PRICE, 0. W. (1946). Industr. Med., 15, 515.

Psychology Applied to Industry. (La psicologia applica'a
al lavoro industriale.) CARLO, T. (1946). Med.
internaz., Milano, 54, 83.

Susceptibility to Colds. An Experimental Investigation
Amongst Factory Workers. STOCK, J. P. P. (1946).
Brit. J. phys. Med., 9, 145.
This investigation was carried out among employees

of a Manchester factory in an experimental clinic for
the treatment of common respiratory infections. The
treatment adopted consisted chiefly of the application
of argyrol (mild silver proteinate) and chloretone
(chlorbutol), accompanied by short-wave diathermy.
There was a close association between chronic catarrh of
the upper respiratory tract and susceptibility to colds.
The incidence of colds was significantly greater in those
who had catarrh than in those who had no such symptoms.
Patients treated for catarrh and responding had a lower
incidence of colds than those who failed to benefit.
The authors believe that chronic infection may pre-
dispose to colds or may be the result of previous colds.

A. J. Rhodes.

Weil's Disease: Occurrence among Workers in Welsh
and Scottish Coal Mines. JENKINS, T. H., and
SHARP, W. C. (1946). Brit. med. J., 1, 714.
Since April, 1940, Weil's disease, or spirochaetosis

icterohaemorrhagica, has been a scheduled disease, but
as it usually occurs through the medium of infected
water in many places, such as mines, sewers, fish-cleaning
premises, piggeries, farm middens, and slaughter-houses,
no process was included in the Order. The sufferer
must prove that the disease was contracted through his
work. The disease has been notifiable in Scotland since
1924, and an average of 38 cases a year (not necessarily
in miners) have occurred since that date. Since 1933,
11 fatal and 36 non-fatal cases have been reported from
South Wales. The authors review 34 fatal and 64 non-
fatal cases (occurring in 17 Scottish and Welsh mines);
all the mines concerned are drifts or slants (or connected
with slants), and each mine was known to be infected
with rats at the time of occurrence of the disease. The
workings were wet, and pools of water frequent. All
the Welsh mines, and the two Scottish mines with the
highest incidence, employed horses or ponies under-
ground. All cases were underground workers, except
one in a surface worker who may have paid visits
inbye. The regulations under the Coal Mines Act in
effect require that horse-feed and water should be taken
inbye. Spillage is common. Cuts and abrasions are
frequent in all underground workers.
The main carrier of Leptospira is the sewer rat (R.

norvegicus), and far less commonly the black rat (R.
rattus). The average life of a rat is two years, and a pair
of rats may produce 600 or more progeny in a year.
Rats gain access to mines through slants or via horse-
feed. Horse-feed and scraps of bread are the main food
of rats. Rats also feed on human and horse excreta.
In mines where rats entered through shafts they soon
died out when horses were replaced by mechanical haul-
age. Preventive measures are: (1) extermination of rats;
(2) prevention of reinfestation; (3) rendering food in-
accessible to rats: (a) horse-feed should be properly
stored in steel bins, (b) workmen should carry all food
in metal tins and desist from throwing away scraps, (c)
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