
ABSTRACTS

Noise in Factories. Bull. No. 1, Derby Advisory Council
on Industrial Health (1944).*
Physiological effects. Noise affects the organs of

hearing and the contractions of the stomach. In noisy
trades such as riveting and boilermaking, men tend to
become deaf; 43 per cent. of riveters have some degree
of deafness in both ears compared to 6-9 per cent. in
quiet trades. The noise level of a pneumatic riveter is
99 decibels; the noise level of an average busy street is
about 60 decibels. At 110 decibels hearing becomes
feeling. Loud trades cause inner ear deafness (like
senile deafness) at an early age. Authorities state that
10-26 per cent. of inner ear deafness is occupational. If
there are changes of temperature or where catarrhal
subjects are exposed to dust, deafness comes on more
readily and previous ear disease increases susceptibility.
Experiments show that there is a marked effect on the
number of contractions of the stomach per minute caused
by noise. This effect is believed to be a fear reaction.

Psychological effects. Incessant and distracting noise
increases the drain of nervous vitality. Adaptation to
a specific noise may take place until the individual is
barely conscious of it, yet the irritation has a cumulative
effect. In some cases the diminution of nervous vitality
may lead to the subject becoming neurotic, and if he is
neurotic already adjustment is slower. H. M. Vernon
states that the 'fatiguing effect of noise is chiefly due
to its effect on the faculty of attention. Noise dis-
tracts attention and therefore necessitates a more
intense mental application to the task in hand.' This
mental tension reduces physical and mental efficiency.
Vernon considers that most noisy occupations have
their effect by causing nervous irritability and strain,
and that the degree of reaction varies with the indi-
vidual. Hence it follows that workers assigned to noisy
operations should be tested.

Effects on industrial efficiency. Experiments show that
a reduction in noise increases efficiency and output.
This applies to both motor and mental skills. But con-
centration and attention in greater or less degree are
essential in all forms of production, and noise is a dis-
tracting influence. Adaptation to noise is a daily
process, and protection against it hence will show a
greater output in the early hours of the working day.

The employee. Workers who may have to work in
noisy surroundings should be treated for their fitness to
stand the conditions. This will avoid a high labour
turnover and absenteeism. As deafness will occur more
readily in those with catarrh or who have already had
ear trouble, such workers should not be placed in noisy
shops. Deafness is also influenced by the total time of
exposure and the length of each separate exposure, and
there is some recovery from the effects of noise with a
cessation to exposure. Hence rest periods at appro-
priate intervals away from the noise are indicated.

Possibilities of noise reduction. Here the general
principle is to damp out the vibration which is the cause
of the noise as near as possible to its source. Some-
times this is not possible as the source of noise is not
under control, e.g. street traffic noise. In such cases use
must be made of isolaters or some sort of resilient
damper to prevent or reduce vibration. It may be
noted that special designs, as self-drives, reduce the
noise considerably.

Machines. Sound insulation can be readily applied
* The Derby Council consists of six employers, six T.U. members,

and six doctors. This Bulletin is a summary of present-day know-
ledge on the subject of noise, prepared for local circulation.

I *

to units such as engines, compressors or ventilating fans,
although it should be regarded as supplementary to
mechanical methods for minimizing vibration at the
source. But sometimes such units cannot be so designed
as to neutralize completely the large inertia forces in-
volved. A partial remedy is to tie the machine down to
a solid foundation of sufficient mass to reduce the ampli-
tude of vibration. This will leave residual vibration
requiring insulation. The simplest type of vibration
insulation consists of a pad or mat of some resilient,
soft and durable material under the machine. Various
materials are used, including hairfelt, corkboard or
rubber. Haphazard insulation is useless. An intimate
knowledge of the properties of the material is required
so that the proper amount and size may be determined,
relative to the mass and frequency of vibration of the
machine.
Some types of machines require anchorage. The

anchor bolts should be insulated laterally and longi-
tudinally. The pad under the bolt head must be designed
for the load due to bolt tension; that under the machine
base, for the weight of the machine plus bolt tension.
Steel springing is another method of insulating vibration.
This is suitable for small motors, but is of limited appli-
cation.
Sound absorbents. Where vibration cannot be con-

trolled or control is insufficient, use may be made of
commercial sound absorbents, either as wall coverings
or wall linings. Below is given a few of these with their
absorption co-efficients, together with common wall
surfaces as comparison. The co-efficients are relative to
the sound absorption of an open window through which
all sound passes and none reflected. Such window is
credited with 100 per cent. absorption denoted by
unity:

Open window
Corkboard, 1 inch thick
Hairfelt, 1 inch thick
Acousti-Celstex Type BB, 13 inch
from front . .

Felted silica fibres, 1i inch thick
Acoustex (Excelsior wall board)
Brick wall, bare
Brick wall, painted
Plaster on wood lath
Varnished wood
Unfinishedwood.

thick, perforated

Coefficient
of sound
absorption
per sq. ft.

10
0 30
0 58

0 70
057
0 54
0-032
0-017
0 034
003
0-06

Buildings. The most effective form of vibration insula-
tion is to introduce discontinuities in building con-
struction in the path of vibration; by mounting floors
and walls independently of the main structure, or by
putting pads under column footings, vibration and
sound will be reduced. In the case of solid walls, what-
ever makes the wall stiffer and heavier tends to improve
its sound-insulating qualities. For a hollow wall the
air space between acts as a sound insulator. If filled, the
effect depends on the nature of the filler. A composite
panel formed of absorbent material between two thin
sheets gives good insulating effects. Balsam, cotton,
hairfelt or kapok give good results.

Stress Dyspepsia in Industry. WHITWELL, G. P. B.
(1944). Lancet, 2, 449.
The works doctor is particularly fortunate in being

able to assess the environmental factors present in cases
of dyspepsia. Some cases which are labelled 'nervous'
dyspepsia could more correctly be called ' fatigue or
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stress' dyspepsias. In a large and modem aeroplane
factory, working hours were from 55 to 84 hours a week
and many employees were unused to factory life; work-
people were mostly on a 2-week change of shift, alterna-
ting day and night. The workers commonly noted that
when they slept well they digested well, but they suffered
a lot from dyspepsia which they attributed to night duty.
Symptoms started with a regular 'change of shift'
syndrome, annorexia, insomnia and constipation. In
some these were the only symptoms and in others it pro-
gressed to epigastric pain, vomiting and loss of weight.
Symptoms were attributed to night work and a fort-
nightly shift was preferred to a monthly one. This was
a fallacy as it was the change rather than the night duty
which caused the symptoms. Long hours of travel and
work caused also cases of fatigue dyspepsia. New
employees often suffered from nausea and annorexia due
to the smell of hot oil and paraffin, and some vomited on
entering the factory. The problem of smells has not yet
been dealt with in factories; they have a profound
psychological effect and cause epigastric distressin many
persons. Reassurance that a smell is not harmful
structurally has little effect. Change of shift often up-
sets the peptic ulcer case and many of these cases are
particularly anxious as to the possible harmful nature of
the chemicals or the paint they are required to use. It
is undesirable for a peptic ulcer case to suffer nausea for
any length of time. Other factors of importance are
home, diet, impersonal supervision and muscular
exertion. Although many people appear to develop
dyspepsia under stress conditions, few contract peptic
ulcers as a result of industrial conditions.

Dermatophytosis in Industry. PECK, S. M., BOTVINUK,
L., and SCHWARTZ, L.(1944). Arch. Dermat. Syphil.,
50, 170.
Two thousand one hundred and twenty-three workers

in six different plants were examined for evidence of
fungal diseases of the skin. The factories included two
making munitions, three processing metal parts and one
making glass products: 27T79 per cent. showed definite
evidence of infection, 38-57 per cent. showed no evidence
and in 33-63 per cent. the disease was doubtful clinically
but cultural methods showed that some of these had
the disease. There was no significant difference in sex
incidence. The incidence was higher in winter than
summer, rising from about 15 per cent. to 50 per cent.
Trichophytin gypseum was the most common fungus to
be found, trichophytin purpureum was also found, and
trichophytin inguinale in one case. Trichophytin tests
were made in 776 workers (558 men and 218 women)
and 42-5 per cent. gave a positive result (52 per cent. in
men, 30 per cent. in women). The trichophytin test
was more often positive in patients with chemically
active dermatophytosis of the feet than in those showing
no evidence of the disease. Flooring of the shower
room seemed to have bearing on the incidence of the
disease; concrete, copper-impregnated concrete and
pinewood appeared to have equal incidence. Dermato-
phytosis is not an important factor in loss of time
among industrial workers.

Occupational and Related Dermatoses. Abstracts from
the literature, Jan. 1940 to June, 1943. SCHWARTZ, L.,
and GOLDSMITH, N. R. (1944). U.S. Publ. Hlth.
Bull., No. 284. Pp. 179.
This volume is a continuation of Public Health

Bulletin No. 226, which contains abstracts from the
literature on occupational dermatitis from 1935 to 1939.
Like its predecessor, it represents routine work of the
Dermatoses Section of the Industrial Hygiene Division,
Bureau of State Services, U.S. Public Health Service.

Current Progress in Sterilization of Air. MUDD, STUART
(1944$). Amer. J. publ. Hlth., 34.
Figures are quoted indicating the high cost of respira-

tory disease to industry. Days lost from this cause
possibly amount to more than one-third of the total

days lost fromall causes of disability. The greater part
of the potentially infective material expelled by persons
into the air is contained in invisible droplets, which
evaporate almost instantaneously. The rationale of
rendering air safe from infection has been laid down in
the laboratory and in controlled human environments.
The means are ultra-violet irradiation, dust-suppressive
measures, and the use of gerihicidal vapours in hypo-chlorous acid and of propylene and triethylene glycol.
Elaboration of the practical art of providing safe air
supplies is, however, not to be accomplished cheaply or
through the efforts of a few people. A specialty or
specialities in sanitary engineering will have to develop
around air sanitation. The article concludes with a
valuable list of some thirty-eight references bearing on
respiratory disease in industry and air disinfection.

The Introduction of Glycols for Air Sterilisation by a New
Vaporisation Method. BIGG, EDWARD, and JENNINGS,
BURGESS, H. (1944). J. industr. Hyg., 26, 307.
Triethylene glycol vapour is being used to control

micro-organisms suspended in the air, so it is necessary
to develop a practical method of vaporizing known
quantities of the glycol. The method adopted was
designed to introduce simultaneously both water and
glycol into the air at predetermined rates by boiling
glycol-water solutions. The proportions of glycol and
water vaporized depend on their respective concen-
trations, whilst their rate of introduction into the air is
determined by the rate of boiling. The laboratory type
of vaporizer described consists of a 5-gallon steel tank
heated by al-kw. immersion heater connected to a
110-volt line (or to double this heat supply). An adjust-
able thermoswitch operates a solenoid valve which
admits water into the tank. Supposing the thermo-
switch is set at 2600 F. and the glycol solution in the
tank is 90 per cent. the temperature of the mixture
oscillates between 259° and 261°, and more water-
which evaporates much more quickly than the glycol-
is automatically admitted into the tank at the upper
temperature. Control tests were made in order to
determine the amounts evaporated at various tempera-
tures. For instance, at 266° F. the amount of water
evaporated (with 1-kw. heater) was 2-5 lb. per hour, and
of the glycol, 0-02 lb. Repeated tests showed that the
water vapour did not inhibit the bactericidal activity of
the glycol, and moreover it reduced the risks of fire,
which are present with saturated heated glycol vapour.
A field type of vaporizer is also described.

Occupational Hazards in Fabrication of Magnesium and
its Alloys. FoRD, C. B., and STERN, A. C. (1944).Industr. Bull., 23, 253.
Since the war the production of magnesium alloys has

increased nearly a hundred times. Occupational hazards
arising during its manufacture are reviewed. The
greatest hazard in magnesium foundries is fire and
explosion: these naturally produce casualties. Safety
measures are therefore summarized. The local fire
service should be warned against the use of water on
any fire that may occur. The melting and pouring of
sand castings should preferably be done in one-storey,
non-combustible buildings. In melting the alloyschloride and fluoride fluxes and sulphur should be used
to exclude air. Crucible fumaces should be so con-
structed that the crucibles heat uniformly, preferably by
radiant heat. Special oxidation inhibitors such as boric
acid, sulphur, borax or soluble fluoride salts when added
to moulding sands, make it possible to pour molten
magnesium alloys into damp sand moulds with no
attendant reactions. When sand and not shot is used
in abrasive blasting, the resulting dust contains such a
high percentage of sand, and so low a percentage of
magnesium dust as to be essentially non-combustible
and non-explosive. With shot blasting, wet dust
collectors should be used, branches and mains to the
wet collector should have no pockets, and this duct
work should have inspection doors not more than 20 feet
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ABSTRACTS ~~~~~~~~~117material for periods up to eight hours. Other experi-
ments were made until the exposure times were ascer-
tained which killed all six rats within a fortnight of
inhalation and those which killed none of them. Skin
irritation tests were made (on rabbits) on a similar
principle, and as a frequent risk is incurred by splashing
chemicals into the eye, series of tests were made on the
cornea of rabbits with various concentrations.

Bagasse Disease of the Lung. SODEMAN, W. A., and
PULLEN, R. N. (1943). New Orleans med. surg. J., 95,
558.
The report of a case of a white male aged 26 com-

plaining of shortness of breath and cough but no haemop-
tysis. Twenty weeks before admission he had worked
in bagasse dust. On examination there were signs of
consolidation at the right base and fine rales through
both lungs. His temperature was 100° F. Blood counts
showed a leucocytosis. Sputum contained no tubercle
bacilli on five occasions. X-ray showed a miliary ground-
glass mottling throughout both lung fields. Biopsy
taken during the sixth week of the disease reveals pul-
monary tissue in which there are embedded several
' spicules ' of an irregular foreign material. This is
similar to bagasse material when placed under the
microscope. Two months later the patient was better
and x-ray showed a complete clearing of the lung field.
Another case had a necropsy, and microscopic findings
in the lung showed an increase in the fibroblast reaction
of the interstitial tissue. Small needle-like spicules
could be occasionally seen in these areas when subjected
to polarized light. The alveolar cells were very large
and cytoplasm was foaming. The picture appeared,
therefore, to be an organic pneumokoniosis, but the
mechanism of the changes, and the nature of the stimulus
set up by the bagasse dust to produce the cellular reaction,
remain obscure.

Poisoning by Soluble Barium Compounds
Pa Ping, or Kiating Paralysis, ALLEN, A. S. (1943).

Chin. med. J., 61, 296; " Pa " Disease, Du, K. T., and
DUNG, C. L., ibid., 302; Acute Poisoning by Common
Salt containing Barium Chloride, ibid., 303; Pa Ping,
HUANG, K. W., ibid., 305; The Absorption, Fate and
Concentration in Serum of Barium in Acute Experi-
mental Poisoning, CHOU, C., and CmN, Y. C., ibid., 313.
Pa Ping or Kiating paralysis is a disease common in

certain areas of China, including Kiating, Wutungchiao,
Omei, Chengtu, Ipinand, Lushien. This is a large salt-
producing area and barium chloride in concentrations
as high as 25-69 per cent. have been found as an impurity.
The disease has been found mostly in males, though
some females have been affected. The symptoms which
usually occur soon after a meal consist of nausea,
vomiting, diarrhoea sometimes associated with abdominal
pain, general weakness, abnormal sensation of the skin
and paralysis of the extremities. This last symptom is
the most characteristic, and causes the disease to resemble
Family Periodic Paralysis. The paralysis first develops
in the lower and then gradually affects the upper ex-
tremities. The pupil reaction is always preserved and
the mentality remains clear. The blood pressure is
elevated, the pulse rate reduced and body temperature
lowered. The mortality ranges from 5 to 10 per cent.
Necropsy revealed parenchymatous degeneration and
congestion of the liver, congestion and parenchymatous
degeneration of the tubules in the kidney, infiltration of
the mucosa and submucosa of the duodenum with eosino-
phils, and hyaline degeneration in muscle. Chroma-
tolysis was also observed in the nerve cells in Clarke's
column. Animal experiments produced similar symp-
toms and showed that barium is absorbed from the
intestine. Serum concentrations of 2-2 mg. per 100 c.c
were obtained in water after ingestion of barium by
mouth; but concentrations over 5 mg. per 100 c.c. after
parental injection. Half the barium was removed from
the blood stream in 15-30 minutes, and three-quarters

apart. Safe practices for preventing heat-treating fires
include an atmosphere of 1 per cent. sulphur dioxide in
the furnace, airtight clean furnaces, grinding free castings,
automatic uniform oven temperature of 800° F., and a
manual means 15 feet from the oven for shutting off
circulating fans. Lastly, particles of magnesium during
finishing operations should be controlled and dis-
posed of.

Health Hazards associated with the Welding Process.
QUINN, R. W. (1944). Milit. Surg., 95, 410.
Six members of the crew of a light cruiser complained

of symptoms of a metallic or sweetish taste, slight general
malaise followed by the sudden onset of substernal pain,
chills and fever up to 103-60 F. They had a marked
leucocytosis, one being as high as 18,000. The symp-
toms appeared three to six hours after breathing toxic
amounts of metal fumes produced in welding. Each of
these men had been exposed to a high concentration of
the fumes for at least a four-hour watch. There was no
ventilation as the ventilating system to the compartments
was under repair. The syndrome was considered to be
metal fume fever, and all the men recovered completely.
The literature of health risks caused by welding is
reviewed.

A Welding Fume Sampler. SILVERMAN, LESLIE, and
EGE, JOHN F., Jr. (1944). J. industr. Hyg., 26, 316.
The sampling apparatus described affords a rapid

method for estimating the concentration of welding
fumes in ship construction and other welding operations.
It was designed primarily for measuring fume concen-
trations when welding upon black iron with coated
welding rods. The sampler consists of a steel suction
pump of 600 c.c. volume, with two pieces of telescoping
brass tubing at the nozzle. Between them is a disc of
filter paper, and the telescopic tubing arrangement per-
mits rapid changing of the papers. An iron stain is
produced on the paper, of a depth proportional to the
fume concentration and the number of strokes of the
pump. The stains were calibrated by creating fumes in
a 1200 cubic foot chamber, and pump and electrostatic
(A.C.) precipitator samples were taken simultaneously.
The precipitator samples were weighed in order to give
the total fume concentration. Standards were taken
with one to five strokes of the pump. The efficiency of
the paper in retaining the fume may be 99 per cent.

The Place of the Range-Finding Test in the Industrial
Toxicology Laboratory. SMYTH, HENRY F., Jr., and
CARPENTER, CHARLES P. (1944). J. industr. Hyg., 26,
269.
This investigation was designed to ascertain the toxicity

of new organic chemicals originating in a commercial
organization. During the past year 26 new chemicals
required experimental study, and though it is too early
to say how many will become articles of commerce it is
certain that some of them will find no useful application,
so it would be useless to make detailed investigations on
their toxicology. Later, when the commercial possi-
bilities of the new chemicals become apparent, their
toxicity can be tested in detail, but all that need be
ascertained at present is to be able to compare them
roughly against the toxicity of well-known and well-
investigated chemicals.

In order to ascertain oral toxicity, six albino rats
were given a single dose of the diluted chemical by
stomach tube, amounting to 10, 1, 01, etc. g./kilo
body weight. Other tests were made until two dosages
were found, differing by a multiple of 10, one of which
killed some or all of the animals within 14 days, and the
other of which killed some or none of them.

Skin absorption tests were made by giving dosages
differing by a multiple of 10 to six guinea-pigs, the
sample, in absorbent cotton, being retained over the
clipped abdomen of the animal for four days. Saturated
vapour effects were determined by exposing groups of
six rats to air saturated with the vapour of the test
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in 27 hours. Although the soluble barium salt may be

precipitated rapidly in the gut by inorganic sulphate,
such precipitation does not occur in

the blood stream.

Barium appears to form barium proteinate in the serum.

A minute amount of barium in the cerebro-spinal fluid

produces convulsions. Treatment consists of giving

sodium or magnesium sulphate in sufficient doses to

precipitate the barium as insoluble sulphate. If the

disease is suspected treatment should be immediate,
since the absorption of barium chloride is extremely

rapid. Prevention may be accomplished by chemical

analysi's of brine at the well-head of all salt wells.

The Determination of Barium in Atmospheric Dusts.

YAGODA, HERMAN (1944). J. industr. Hyg., 26, 224.

In the manufacture of ignition powders and incendiary

bombs toxic dusts are produced, the principal consti-

tuents of which are barium oxide and barium nitrate.

In order to estimate the concentration of the barium a

method has to be devised which is not vitiated by the

presence of the other components of the dusts. The

test devised is based on the fact that when barium

sulphate is precipitated from solutions containing potas-

sium permanganate a marked pink colour is imparted

to the precipitate, which consists of mixed crystals of

barium sulphate and potassium permanganate. The

precipitate was collected in a confined area, suitable for

colourimetric estimation, and thereby the barium could

be estimated over a range of 2-200 micrograms. A great

many precautions had to be taken in order to get a valid

result. The physico-chemical aspects involved in the

formation of the coloured mixed crystals were investi-

gated, conditions being thereby formulated which per-

mitted the detection of 2 micrograms of barium at a

dilution limit of1 in a million.

Studies on the Toxicity of Commercial Benzene and of a

Mixture of Benzene, Toluene and Xylene. HOUGH,
V. H., GUNN, F. D., and FREEMAN, SMITH (1944).

J. industr. Hyg., 26. 296.

A prolonged and detailed examination was made of

the reaction of dogs to the vapour of commercial benzene

and of a mixture of benzene, toluene and xylene in the

proportions of 60 : 30 : 10. Two groups of four dogs

were exposed for a total period of 123 weeks, any dog

dying during the tests being replaced by another. The

dogs were placed in the exposure chambers every week-

day for a total period of 42 hours, the concentration of

benzene vapour usually being 1100 parts per million, and

of the mixed solvents, 1050 parts. All the four dogs

exposed to mixed solvents survived, but only two of the

other group, the substituted dogs surviving 4-42 weeks.

Haemoglobin estimations, red cell counts and white cell

counts were made every week, and no consistent change

was observed in the haemoglobin and red cells, but the

leucocytes decreased in both groups of dogs. From an

initial count of about 14,000 per cubic millimetre the

leucocytes fell, in 7 of the 13 animals exposed, to below

5000, the benzene group of dogs being substantially

more affected than the others.
Estimations of the urinary sulphates were made every

week, and the benzene dogs invariably had a higher

percentage of conjugated sulphates than the others. The

amount of conjugated phenol in the blood of the benzene

dogs was likewise higher, and so was the phenol in the

urine. The free phenol in the blood and urine was

increased as well as the conjugated phenol.

During 42 weeks of the total exposure period the

concentration of the benzene vapour was reduced to the

same level as that of the benzene in the mixed solvents,
and it was found that the leucopenia, conjugated urine

sulphates and blood phenols became practically the

same as in the dogs exposed to the mixed solvents. That

is to say, the effect of a given quantity of inhaled benzene

did not appear to be altered by its admixture with

toluene and xylene,

Cadmium Poisoning in Industry. SPOLYAR, Louis W.,
KEPPLER, J. F., and PORTER, HERMAN G. (1944).
J. industr. Hyg., 26, 232.
Cadmium poisoning in industry occurs from the acci-

dental absorption of fumes or dust by way of the respira-
tory tract, and irritation of the naso-pharynx, together
with cough, are manifested a short time after exposure.
Up to date 59 cases of cadmium poisoning through the
respiratory route have been reported, and the present
report describes five additional cases, including one
death. The men were employed in putting a flange on
to 6-inch pipes by heating one end until cherry red in
colour, and then creating the flange. For reasons un-
known, the men were on one occasion supplied with
pipes coated with cadmium, and on heating they emitted
a dense yellowish-brown fume. After exposure for a
total period of 4-8 hours all the men became ill and had
to give up work. The most frequent immediate symp-
toms were irritation of the throat and pain in the chest.
Cough, headache and dizziness were usually present, and
some 20-36 hours after exposure the patients had
symptoms suggesting pulmonary oedema, namely,
dyoponea, pain in the chest and persistent cough. Re-
covery occurred in 7-11 days after exposure, and x-ray
examination showed that, four weeks after exposure, the
men were free from any residual chest symptoms. The
mortality rate of the known cases of cadmium poisoning
is 15 per cent. and in the present series the man who
suffered the most exposure (8 hours in all) died after
five days. Before death he was said to be 'fighting for
breath,' but no post-mortem was allowed.

The Modern Treatment of Cyanide Poisoning. CIREN,
K. K., ROSE, C. L., CLERVES, G. H. A. (1944). J.
Indiana State med. Assoc., 37, 344.
Sodium and potassium cyanide are used for extracting

gold and silver from their ores, electro-plating, cleaning
of metal in dip and electrolytic processes, for organic
synthesis, for dehairing hides, and for partial sterilization
of soil. Hydrocyanic acid is used for fumigation of
ships, flour mills and other buildings, the control of
scale insects on citrus trees, and fumigating of nut meals,
beans, peas and seeds of different kinds. Many suicides
are achieved by its use. The symptoms of poisoning
consist of a sudden feeling of illness, vomiting and con-
vulsions. The signs are a bitter almond odour in the
breath, rapid respiration followed by slow gasping, rapid
pulse, cyanosis and coma. The diagnosis can be proved
by examining the gastric contents for hydrocyanic acid
if it has been taken by mouth, or if the patient has been
exposed to an atmosphere containing the poison by
examination of the venous blood. The treatment sug-
gested consists firstly of allowing the patient to breathe
amyl nitrate, until 10 c.c. of a 3 per cent. solution (0 3 g.)
of sodium nitrate can be injected intravenously followed
by 50 c.c. of a 25 per cent. solution(12-5 g.) of sodium
thiosulphate. Fifteen cases have been treated in this
way, and fourteen of them recovered completely. The
case that died had absorbed a large amount of cyanide
and was too far advanced when antidotes were adminis-
tered.

Some Epithelial Changes in Fluorosis. SPIRA, L. (1944).
J. Hyg., Camb., 43, 400.
The action of fluorine consists of its ability to precipi-

tate calcium salts stored in the body. The protracted
ingestion of the halogen may bring about the reduction
of calcium in blood and tissues to a dangerous level.
The skin, teeth, nails and hair and other tissues of ecto-
dermal origin are principally affected by fluorine.
Epithelia of mouth, salivary glands, naso-pharynx,
conjunctivae and lachrymal glands may be affected.
Signs and symptoms are produced which are similar to
an infection of the upper respiratory tract: it is suggested
that these may be due to loss ofcalium in the body.
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precipitated alumina was ground up, and suspensions of
the powder and quartz were inhaled, the inhibitory
action of the alumina still persisted. A group of 25
guinea-pigs was exposed for 8 hours a day and 6 days a
week to air containing 0 75 mg. per cubic foot, and
they developed no significant reaction in 14 months.
Other tests showed that the effects of exposure of guinea-
pigs to infection with tuberculosis of the lungs were not
increased by the associated alumina. In further experi-
ments guinea-pigs which had been exposed to hydrated
alumina for 8 months were kept for 48 hours a week in
air containing about 600 million particles of quartz per
cubic foot, and even after 17 months they showed no
specific silicotic change. These and other tests verified
the conclusions of Denny, Robson and Irwin that
aluminium in proper form constitutes an effective
inhibitor of quartz in a living host, and the work of the
present investigators showed that aluminium hydrate
possesses certain advantages over metallic aluminium.
Hydrated alumina inhalation has already been shown

to cause regression of immature silicotic lesions in
human beings, and to prevent the further enlargement
of fully developed fibrous nodules. Of the 34 silicotic
cases treated by Crombie, Blaisdell and MacPherson in
1944, 55 per cent. showed symptomatic relief and 33 per
cent. showed improved respiratory function tests. The
present investigators have made tests on 5 iron ore
miners, using aluminium powder, but the symptoms
were relieved only in one case. Of two lead miners
treated with aluminium hydrate one showed a successful
result. Aluminium therapy should be administered only
under close medical supervision and should not be used
to the exclusion of recognized methods of dust control.

Experimental Studies on the Toxicity and Potential
Dangers of Trinitrotoluene. VON OETTINGEN, W. F.,
DARCHUE, D. D., SNYDER, R. K., HORSEKER, B. L.,
MONACO, A. R., LAWTON, A. H., SWEENEY, T. R.,
and NEAL, P. A. (1944). U.S. Publ. Hlth. Bull.,
No. 285. Pp. 78.
Contact with TNT. causes yellow discoloration of

the skin, nails and hair. The vapours and dust cause
irritation of the mucous membranes with sneezing, sore
throat and irritant cough. Dermatoses include super-
ficial erythema which may become thickened, papules,
itchy eczema, especially in uncovered parts of the body,
and vesicles may be formed. The skin of the scrotum
and thigh is especially sensitive. Skin rashes are more
frequent in women than in men. Frequent complaints
referring to the gastro-intestinal tract are distress,
nausea, vomiting, loss of appetite and diarrhoea.
Tenderness over the right epigastric region may indicate
involvement of the liver. The most serious sequelae of
TNT. poisoning are jaundice and toxic hepatitis which
may end in yellow atrophy of the liver. The mortality
rate is 25-30 per cent. Some believe that liver injury
leads to anaemia, others assume that destruction of
blood precedes liver damage. Reduction of the red
blood cells and of the haemoglobin is the most con-
spicuous finding in early TNT. anaemia, and may be
associated with fragmentation of the red blood cells,
stippled cells, reticulocytosis and eosinophilia. Relative
lymphocytosis appears to be the most common change
of the white blood-cell picture. Cyanosis of the lips
and ears, which is more frequent in cold weather, may
be due in part to the formation of a chromogenic pigment
derived from TNT. and in part to the formation of
methaemoglobin. Effects on the nervous system largely
result from anoxia and consist of dizziness, headache,
fatigue and sleepiness, but in severe cases may be
delirium, convulsions and coma. Signs of peripheral
neuritis and pain in certain muscle groups are not infre-
quent. Vasomotor irregularities, palpitation, oppression
in the chest and bradycardia have been reported. In
women, menstrual irregularities occur. Urinary symp-
toms include urgency of micturition, lumbar pain,
albumin and casts. Various tests, such as those devised
by Webster, indicate exposure to TNT. Experimental

Incidence of Dystrophies caused by Fluorine in Organs
regulated by the Parathyroid Glands. SPIRA, L. (1944).
J. Hyg., Camb., 43, 402.
This describes the incidence of lesions ascribed to

fluorine in a series of 1700 people, 850 men and 850
women, belonging to different spheres of life and coming
from various parts of the country. The average age
was 25. Onychorrhexis, that is longitudinal striation
of the nails in both fingers and toes, was found in 98 per
cent., leukonychia was present in 70 per cent. in fingers,
and 7 per cent. in toes, and brittleness occurred in 31 per
cent. (23 per cent. men and 39 per cent. women). The
incidence of dental dystrophies was mottled teeth 48 per
cent., gingivitis 17 per cent., toothless maxilla and com-
pletely edentulous 10 per cent., horse teeth 10 per cent.
and separated teeth 10 per cent. Alopecia was found in
224 men and 221 women (26 per cent.). Dystrophies
of the skin included 'dhobi-itch' in 1000 (59 per cent.),
furunculosis 31 per cent., urticaria 31 per cent., warts
17 per cent. and freckles 11 per cent. Hallux valgus
was found in 511 men and 588 women (69 per cent.).
These dystrophies should be regarded as easily detectable
signs of a serious disturbance of the calcium metabolism
of the body. Fluorine is a poison of which the action
in many respects is similar to that of arsenic.

The Significance of Absorbed Radium as indicated by the
Coefficient of Elimination. HOECKER, FRANK E.
(1944). J. industr. Hyg., 26, 289.
It is considered that 0 1,ug. of radium is the maximum

safe tolerance limit for radium which is ' fixed' in the
body, but the term 'fixed' is ambiguous, for the radium
is never really fixed. Even after 20 years in the body a
small portion continues to be eliminated at a gradually
diminishing rate. Martland and others have shown that
the occurrence and the type of disease associated with
internal radium are related to the quantity and the period
of its retention in the body. The early symptoms,
occurring in those individuals who have comparatively
large amounts of radium deposited in their bodies, are
anaemic and jaw necroses, while the late symptoms,
observed in those who have ingested smaller amounts of
radium, are crippling bone lesions due to marked decalci-
fication. Elimination rates of about 0 005 per cent. of
radium per day have been reported by several investi-
gators in girls who have retained 14-24 micrograms of
radium acquired 10-14 years earlier, and the author of
this paper suggests a formula for ascertaining a ' co-effi-
cient of elimination,' based on the view that the amount
eliminated at any time is proportional to the amount
present and the period it has been retained in the body.
The data obtained by various investigators, which relate
to periods of 5-200 months in the body, agree fairly
well with the mean curve against which they have been
plotted. Deviations from the curve may be due to
variable factors such as metabolism and diet. Some of
the data were calculated in respect of the radon exhaled
in the breath as well as of the total radium in the body,
and it was found that the total radium figures were
generally slightly in excess. Probably this was owing to
some of the radium being comparatively inaccessible to
the blood stream as it was deposited in the bones.

Aluminium Therapy in Silicosis-an Experimental Study.
GARDNER, LEROY U., DWORSKI, MORRIS, and DELA-
HANT, ANTHONY B. (1944). J. industr. Hyg., 26, 211.
In 1937 Denny, Robson and Irwin stated that silicosis

could be prevented by the inhalation of powdered
metallic aluminium, and in 1932 Kettle had shown that
quartz particles could be neutralized by coating their
surfaces with an insoluble material such as colloidal iron
hydroxide. The authors have been experimenting with
gelatinous alumina prepared in various ways. They
injected quartz in solutions containing 0 3 per cent. of
the hydroxide, and found that animals remained well
and healthy after repeated injections. When dried
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work is reported, designed to answer some of the
problems relating to TNT. The principal ones are:

(a) Whether or not pure TNT is less dangerous to
handle than an impure product.

(b) How important is the skin as a route of absorption
of pure TNT.

(c) What is the maximal permissible concentration of
TNT in the air.

(d) Is there any evidence as to the effect of various
dietary measures in the susceptibility to TNT
or to TNT poisoning.

Spectrophotometric methods were developed for the
determination of 2, 4, 6 trinitrotoluene, 2, 6 dinitro-4-
hydroxylaminotoluene, and 2, 6 dinitro-4-aminotoluene.
In dogs the latter could be detected before the Webster
test became positive, and after it had become negative.
Rubbing 500 mg. of pure TNT into the skin of the
palms and protecting the hands with rubber gloves for
a period of 8 hours resulted in the excretion of only
traces of 2, 6 dinitro-4-aminotoluene in the urine of two
human subjects during the exposure, and for 15 hours
subsequently. This is in marked contrast to the excre-
tion as 2, 6 dinitro-4-aminotoluene of 3 per cent. of
1 mg. of TNT per kg. body weight taken orally by
human subjects. These experiments, togther with
animal experiments in dogs and swine, showed that pure
TNT is absorbed through the lungs and gastro-
intestinal tract, and in only the smallest amounts through
the skin. The toxic effects observed in these experiments
over a period of several months are mainly characterized
by disturbance of the central nervous system, moderate
anaemia of peripheral origin, and irritation of the gastro-
intestinal tract and urinary bladder. No animal de-
veloped injury to the liver. It remains to be seen if
amino derivatives of TNT are more hepatotoxic, in
which case toxic hepatitis in TNT workers might be
explained by greater production of these metabolites in
man. The anaemia-producing action of TNT in
animals is peripheral and of temporary nature. It is,
however, conceivable that susceptibility may be increased
by exposure to other chemicals, and in such cases the
peripheral destruction may assume such proportions
that the hyperactivity of the blood-forming organs
finally leads to their exhaustion, resulting in the picture
of an aplastic anaemia. Milk and ascorbic acid added
to a balanced maintenance diet did not reduce over a
period of 12 weeks the toxic manifestations produced in
dogs by the oral administration of 50 mg. of TNT
per kg. body weight.

The Metabolism of 2: 4: 6-trinitrotoluene (a-TNT).
CHANNON, H. J., MILLS, G. T., and WILLIAMS, R. T.
(1944). Biochem. J., 38, 70.
An attempt was made to obtain information on the

fate of TNT in the body by means of experiments on
rabbits. From the urine of these animals when fed on
a-TNT, 2: 6 dinitro-4-hydroxylaminotoluene, 2: 6
dinitro-4-aminotoluene and 2 4 dinitor-6-aminotoluene
were isolated, which indicated the presence of a reduction
mechanism. In addition TNT may also be oxidized.
Experiments with trinitrobenzyl alcohol in attempts to
establish the origin of the red pigment indicated the
probable existence of an oxidation mechanism, since
only a-TNT and 2: 4: 6-trinitrobenzyl alcohol would
cause red pigment excretion. Present knowledge of
detoxication mechanisms suggests that the glucuronides
of TNT urine must arise from TNT oxidation products.
Administration of TNT does not cause a rise on ethereal
sulphate excretion; this is some evidence that-trinitro-
m-cresol is not formed. The glucuronides of TNT urine
are probably trinitrobenzyl glucuronide or dinitroamino-
benzyl glucuronide or a mixture of both. Hydroxyl-
amine provides an example of the production of a more
toxic product in a so-called detoxication mechanism.
Hydroxylamine is also a powerful methaemoglobin
former in vitro. Since the first stage in the biological
reduction of TNT is the formation of dinitrohydroxyl-
aminotoluene, there is produced a very reactive com-

pound which may be harmful to the blood, and may
have toxic effects on some of the enzyme systems. The
hydroxylamine can be detoxicated by conversion into
the relatively non-toxic dinitroaminotoluenes and its
toxic effects will depend on the rate at which this con-
version occurs. While the conversion takes place in
vivo, it is by no means complete, for the hydroxylamino
and the amino compounds are excreted in the urine in
roughly similar amounts. The formation of dinitro-
hydroxylaminotoluene may therefore partly explain the
toxic action of TNT. Doses of TNT up to 150 mg./kg.
are eliminated in 24 hours, larger doses require up to
48 hours; 47 per cent. of the TNT administered is
excreted as glucuronides and 30 per cent. as aromatic
amino compounds estimated as 2: 6 dinitor-4-amino-
toluene. The aromatic amino compounds include not
only dinitroaminotoluenes but possibly dinitroamino-
benzyl alcohol conjugated with glucuronic acid. Tri-
nitrobenzylglucuronide is also a likely constituent. The
2 : 2' : 6 : 6'-tetranitro-4 4'-azoxytoluene isolated by
previous workers is not a metabolic product; it is
absent from freshly voided urine and is formed from
dinitrohydroxylaminotoluene during the extraction pro-
cedures.

The Significance of Anaemia among Women Factory
Workers. BARR1E, H. J. (1944). Industr. Welfare,
Nov.-Dec., 184.
It was found by visual inspection that women with a

haemoglobin level of 80 per cent. or less could quickly
be recognized, and many of those with haemoglobin
values between 80 per cent. and 90 per cent. were also
identified. In one investigation 2532 factory women
were inspected and 596 of them were tested. Of this
number 68 had 81-90 per cent. haemoglobin, 89 had
71-80 per cent., 44 had 61-70 per cent. and 31 had
36-60 percent. A study of the relationship of anaemia
to age showed one peak at the age period 16-20, and
another at 4145. A group of 167 of the anaemic
women were given tablets of iron sulphate for four
weeks, and all of those who had an initial value of 75 per
cent. haemoglobin or less improved significantly, but
11 per c.ent. of the women with an initial level above
75 per cent. failed to show any improvement. Of the
88 women questioned about their subjective feelings,
63 per cent. claimed to have an improved appetite and
more energy, whilst 30 per cent. felt no improvement
and 7 per cent. felt worse. The investigator summarizes
his results by affirming that he knows 'of no field of
medicine where one could discover from three to six
seriously ill, but curable, people every hour, or where
treatment is so cheap. Four weeks' iron treatment costs
approximately 2s. 6d.'

Physiologic Aspects of Traumatic Shock. AUB, JOSEPH
C. (1944). J. industr. Hyg., 26, 183.
Traumatic shock comes on slowly after injury, and

progresses more or less relentlessly to death if it is not
treated. This type of shock must be differentiated from
primary shock, which is characterized by syncope, fall
in blood pressure and vasodilatation, and is short in
duration. Traumatic shock is often associated with
other conditions such as haemorrhage, and burns, if
present, may constitute a serious complication. It is
not yet definitely decided how far the toxic factor is
responsible, but infection plays an important part.
Shock has been defined as a circulatory deficiency,
characterized by a decreased volume of blood, reduced
cardiac output and haemo-concentration. There is too
little blood in too big a system, and haemorrhage alone
can produce it. The loss of 4 per cent. of the total
body weight in blood is ample to produce shock, and
sometimes the loss of 2-5 per cent. is sufficient, especially
when there is a loss of body fluids by diarrhoea, vomiting,
burns and excessive perspiration.
Numerous theories of shock have been formulated.
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The Asbestos Corn. ALDEN, H. W., and HOWELL, W. M.
(1944). Arch. Derm. Syph. Chicago, 49, 312.
Ninety-nine out of 167 men, who used a natural form

of asbestos called amosite in a naval shipyard, developed
small painful warts or corns on their hands. In the
first place workers with these lesions complain of a
pricking sensation, and say that they can feel small
splinter-like foreign bodies which they are unable to
extract. However with rubbing or neglect the sensation
disappears, but in one or two weeks a small hard wart
appears which gradually grows to the size of a split pea.
Frequently these tumours have a tiny black centre which
it is not possible to remove. At this stage they are
tender on pressure and interfere with work. Later there
is further cornification. These corns are most common
on the tips of the fingers, knuckles and thick-skinned
areas of the hand. X-ray examination shows no
evidence of any radio-opaque foreign body. Biopsy
specimens from 4 patients revealed extreme thickening
of the surface epithelium with hyperkeratosis. The
dermis though fibrous showed no inflammatory changes.
No foreign bodies were found in the sections. Never-
theless there is little doubt that they are the cause of the
lesions. Treatment consists in removing the hard centre
with a suitable instrument. No satisfactory method of
prevention has been found.

The Employment of Cardiacs. POOLE, F. E., and BENT,
J. R. (1944). Industr. Med., 13, 479.
A group of 777 persons, 451 men and 326 women,

were investigated in a consideration of the placement
of the cardiac in industry. The cardiac group was
chosen because it is the most difficult group of physically
handicapped to place. The nature of heart disease with
progressive disability accounts for the difficulty in
employment. The man who has lost an arm, a leg or
an eye has a permanent disability which can be easily
rated, and when properly placed in a suitable occupation
presents no further difficulty. Placement of cardiacs is
also complicated by a fear of lay supervisors that they
may suddenly drop dead. The average age of the men
was 32, and of the women 26. They were placed on
ground-level work, involving no heavy lifting or exces-
sive walking or standing. It was found possible to
employ them in 99 out of 353 occupations in the aircraft
works where the investigation was carried out. They
did not differ significantly from the ordinary workers in
pay rates or termination of employment. Cardiacs
employed during the two-year period covered by the
study represented 3 per cent. of all applicants examined.
In the factors of sickness absenteeism, medical treat-
ments, workmen's compensation and group insurance,
their record was better than that of the average em-
ployee; a poorer record was evidenced only in the
duration of employment. It is clear, therefore, that
those handicapped by cardiac lesions can be successfully
employed in industry within the limit of their physical
ability, but each one is an individual placement problem.

Role of Industrial Medicine in the Rehabilitation of
Veterans. JOHNSON, J. F., and HOFFMAN, H. V.
J. Amer. med. Ass., 1944, 126, 1073.
Manufacturing industry in the past has employed

about 20 per cent. of all people gainfully occupied;
80 per cent. of them worked in factories with less than
a total of 500 employees. The average number of
employees in factories in the United States is 42.
Industry, especially the small plants, need a true record
of the physical and mental status of returning ex-
servicemen for proper job placement. An agency is
urgently needed to perform this evaluation. Eighty-five
per cent. of men now returning from the Forces are
satisfactory employees, and differ little from the civilian
industry. Some ex-servicemen need advice in recon-
structing their life, but the need for such reconstruction
frequently existed before they entered the service.

Acidosis appears to be a contributing factor, and the
view that a toxin is produced in the traumatized area is
supported by the fact that if an extremity of an animal
is traumatized and tied off with a tourniquet, pro-
found shock may be induced when the tourniquet is
released.

Therapy should be directed to increase the blood
volume, and to be effective the treatment should be
applied before the individual is in profound shock. Also
it is essential that enough red cells be present in the
blood, and that it be sufficiently oxygenated. Trans-
fusion of blood plasma is often sufficient, but after con-
siderable haemorrhage whole blood transfusion is indi-
cated. In addition, fluids should be given by the mouth,
if possible, and the foot of the bed may be raised to aid
in the return of venous blood. Sufficient morphia may
be given to reduce pain sensibilities, but excess must be
avoided. Probably the best and safest anaesthetic is
ether, which should be light with administration of
plenty of oxygen.

Some General Principles underlying the Primary Local
Treatment of Burns. A Review. LEVENSON, STANLEY
M. (1944). J. industr. Hyg., 26, 156.
The paper reviews recent literature on the primary

local treatment of burned areas and gives 64 references.
The local loss of plasma-like fluid is the result of an
increase in capillary permeability; the loss of fluid is
both external, as evidenced by surface ooze, and internal,
as evidenced by increased lymph flow from the burned
area and the development of subcutaneous oedema.
The internal loss is usually the greater, and in general
the greater the area burned the greater the fluid lost.
In highly vascular regions such as the face it is specially
great. Loss of plasma, with consequent reduction of
the circulating blood volume, is probably the most
important factor in the pathogenesis of burn shock.
The external ooze can be stopped by applying a substance
to the burned area which forms an eschar. Tannic acid-
silver nitrate controls the surface loss in a few minutes,
whilst triple dye takes many hours. However, es-
charotics do not limit the amount of fluid lost into the
subcutaneous tissues. This may be reduced by pressure
dressings and close-fitting plaster casts.

In second-degree burns there is only partial destruction
of the skin, and healing may proceed rapidly from the
residual epithelial elements, but in third-degree burns
the entire thickness of the skin is destroyed, and healing
can only proceed after the destroyed tissue has sloughed
and granulations have formed. Epithelialization can
take place only from the skin edges, unless skin grafts
are applied. Escharotics, as contrasted with bland
ointments, are liable to injure viable epithelium, and the
healing of second-degree burns takes place earlier if
petroleum jelly ointment is used rather than tannic acid-
silver nitrate or triple dye. Also with tannic acid treat-
ment jaundice and other evidences of liver damage are
seen more frequently than when bland ointments are used,
owing to the toxicity of the agent absorbed. Sulphon-
amides, if used locally in soluble form, may be absorbed in
toxic amounts, but with 5 per cent. sulphathiazole emul-
sion absorption is relatively slow. In any case sulphon-
amides should not be administered orally or parenterally
until the initial oliguria, which often appears in burned
individuals, is superseded by an adequate urinary out-
put.
Burns may become seriously complicated by infection.

The greatest source of contamination arises from the
respiratory secretions of individuals handling the patient,
and next in importance are the materials which come
into contact with the burned areas. Routine washing
of burns is usually unnecessary if triple dye or pressure
dressings are used. Dressings should be done at infre-
quent intervals, the first dressing being left in place for
about two weeks.
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