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oxic agents

NDUSTRIAL diseases occupy

a unique position in the field

of medicine, because all in-
dustrial disecases can be prevented.

When an industrial medical officer
takes up aa appoin(mcm in an indus-
try, his initial step is to study all the
different types of operations, by a pro-
cedure called job analysis.

At this time the industrial medical
officer—usually in company with the
safety officer, the employment officer
and the foreman of a section—an-
alyses and .records_the physical and
eavironmental factors in a particular
job. ‘Such conditions as light, heat,
humidity, air-pressure, noise, dusts,
gases, toxic chemicals and radio-
activity are poted.

He then applies the general pro-
cedure of ensuring through an in-
dustrial hygienist (usualty an officer of
the very well-informed, well-equipped
and exx'cmgl\ helpful Industrial Hy-
giene Division of his State Public
Health Department) whether any tox-
ic agents are above their maximum
allowable concentration, called the
M.AC

‘Should this prove to be the case,
recommendations are made for the
elimination of the agents, or substitu-
tion by a less-toxic agent, or a con-
trolled process to ensure that the op-
crator docs not expose himiself 1o con-
centratians ahove their maaimum aj-
lowabie limit.

For exampie. suppose 2 de-greas-
ing arca were being studied and tri-
chlorethylene  was  the de-greasing
agent used. The industrial medical
officer knows that this chemical is an
anacsthetic, is an cfficient de-greaser
and may cause burns. Also, when
drawn over a very high tempcrature
source, it may tum to thc bighly tox-
ic gas phosgene.

He would knpw if he could smell
its familiar odor that probably there
was more in the air than the maxi-
mum allowable concentration of 200
parts per million.
commend steps 10 be taken, possibly
{or the
at the de-greasing area.

36 .

He would then re-’

properiy controlled ventilation’
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When all the jobs have been an.
alysed and compieted, the informat-
ion might weil be collated by the for-
mation of a chemicals committee
which would set up standards for use
on these various chemicals and make
recommendations for thetr etfective
control or sub:litution. N

Dr T. A. Lloyd Davies has clus-
sified industnisl discsses IRt gracps
based on their manner of origin. The
principies to e adopted for their pre-
vention and a bricf sl\ctch of each is

‘presented below,

Physical

Temperature: Heat cramp occurs
with temperatures above 100 deg. F.
They are seasonal, occurring mostly
in foundries, forges and mines.
Cramps are experienced in the areas
of the bands, legs and feet and in
the back and lumbar region.

They are due to loss of fluids and
parucularly loss of sodium and pot-
assium, by sweating. Saline drinks

.

1 , ;f-"?..
l'j .

od

will prevent cramps, the drink
composed of 72 grains of sodiug
chloride and- 48 grains of potassium
chloride added to a half gallog o(
water.

Heat ¢xhaustion may call for ,‘_'

design of work areas, particularly
with aluminium screens and llumm.

* ised clothing. Airconditioned Fest

rooms are very effective.

Cold: Exposure to cold may pre-
cipitate and aggravate existing colds,

bronchitis and kidney inflammations.

Light: Ultra-violet light, as pro.
duced for example by a welder, cools
the protein in the cells of the trans.
parent part of the eye, causing the
well-known welder’s flash. This may
be entirely prcvcmed by correct pre-
ventive eye-wear. . .

Infra-red over a period of mauy
years, from such sources as molten
glass and the heat and glare of an.
nealing furnaces, causes the lens of
the eye to become opaque and thu
produces 2 cataract. The industrial
hazard may be abolished by improve-
ment in manufacturing methods.

Pressure: Compressed air iliness is
caused by greater volumes thar nom-
al of oxygen and nitrogen being ab-
sorbed in the blood. With the rapid
releases of nitrogen on decompression,
severe damage may be caused in the
nerves, bones, ligaments and tendoos.

In America, mixtures of oxygen and
helium are used as a substitute for
oxygen and nitrogen, to prevent these
so-called “bends™ and also as 2o ei-
fective agent in-zbolishing sympioms
similar to acute alcoholism caused by
the poisoning cffcci of mitiogea.

Vibration: Pncumatic tools .s\g'zgv
ahout 7040 1o 3,000 blowy per nuntt
although some vibruiory teols mey W2
to 6.000 blows per minute. They maY.
by a ncrvous reflex, produce “dead
hand” or white fingers in one hznd.

Usually. the left hund is first afs
fected in a right-hapded person. The
vibrations may also aficct the gl
and bones. Prevention embraces rest
periods for workers, tool balzncicg
silencers and exhaust design.

Noise: Prolonged exposure to over-
all noise levels abave 94dbs., ‘especial-
ly in the frequency range from SO
2.000 c.p.s., may cause a pc'r‘"i‘c.‘-a
nerve defect, A preventve teohmat
here is 1o have an sudiomeinc e

(Continued an Page 3K}
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ers) and fine mottling of the jy,
Metal fume fever may result from

THE DISEASES THAT CHEMICALS CAUSE
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{Continued from Page 364

ination of pew workers and periodic
checks of employees, '
Partial deafness, when present, in-

dicates the necessity of removing the

Electricity: Electric shock results
depend on where the electric current
itself through the body.
Changes in the Dervous system only
tesult if the curreny Passes through the
brain, spinal cord or nerves. Serious
fesults may come from paralysis of
the portion of the brain controlling
fespiration: also, irregular beating of
the hear.

It is of extreme importance to com.
T mence artificiaf resuscitation, a stated
figure being that if respiration is com.
menced within one minute from the
accident, 9¢ Per cent should survive
8ad if respiration is commenced as
long as six minutes after the accident,
90 per cent faif 10 recover,

All potentially dangerous appara-
{Us may be shock-proofed. Electrical
burns require the same care as ther.
mal burmns. -

Radio-activiry causes jonization of
proteins,  with possible damage of
germinai tissue, damage to the blood.
forming S¥stem and inflammation of
the membranes lining 1he digestive
tract. Additional effects may include
damage 0 blood vessels, damage 1o

nes,  tumour formation, cataract,
skin infizmmytion and death, and
occasional cancer formation of the
skin.

Preventive Mmeasures require screen
booths, efficient veatilation  and
monthly examunations of workers,
Protective clothing aand
for €Xamining castings
inhalation - of radio-actjve
gases. '

and the
dusts and

Diseqza Due To Chemical Couses

*ing effects with

Trinitrotoluene manifests its poison-
a dermatitis, turning
the skin a dack orange color. On an
insensitive Person it gives an acute red-
ness of the skin exposed,

The blood may be altered, giving
a blueness of the lips. pain in. the
chest and shortness of breath. Gas-
tritis s frequently complained of, as
is toxic jaundice, and sometimes an-
aemia of an incurable type.

The prevention of trinitrotoluene
poisoning involves mechanical hand.
ling, adequate ventilation, good nutri-
tion and periodic medical examina.-
tion of workers, with adequate wash-
ing facilities and barrier Creamis,

Dusts: Pneumoconiosis is an jn-
flammation of the lungs produced by
dusts, Particularly silica, predisposing
as it does to tuberculosis. The max-
imum allowable concentration of s;ji-
ica is 3,000 particles per c.c. Silicosis
sometimes may not be produced ug.
tl 10 or 20 years after exposure.

Asbestos is another destrover of
lung tissue and the maximum per-
missible concentration is two and 3
half million particies per cu. fi. that
is, 87 particles per c.c.

The prevention of silicosis and as-
bestosis revolves itself around the
suppression of dust and exhausting it,
plus personal protection of workers
by respirators, Pre-placement and
periodic  medical examinations are
essential, with radiological revicws,

Cotton protein jnhaled is felt by
many to give the combination of
chronic asthmy any bronchitis culied
Byssinosis. Tale Causes a similar ¢con-
dition in the lungs as asbestos,

Fibres left after the sugar has been
extracted from cane Sugar produce
the allergic lung discase known as
Bagassosis, Vanadium  will produce
lung inflammation, and i usually
found a5 3 ¢ontamination in oils,
especially those used for firing fur-
naces. {t is essential that workers
cleaning the furnaces use completely
protective clothing and have an gjr.
feed into their respirators.

Manpanese, as wei as benllium

welding of metal producing mey;
oxides, particularly those of 2i

- Chromium may give lung cancer i

nickel  may produce  capcer
the nose.

The inhalation of jead in the fo,
of a dust, where there is more th
L5 mgm per 10 cu. ft. of air, w
produce lead poisoning, with its we
known effects on the muscular syste
and the blood and acrvous system

It is deposited in the bones ar
€an be prevented by periodic Mmedic
eXamination of exposed workers, g
gether with personal protection 34
adequate ventilation, It is treated now
adays with EDTA., a chelatin,
agent which effects the removal ¢
heavy metal from the body.

Mercury: Poisoning from mercun
is most often absorbed through oy
lungs in the form of vapor, wigt
classical sympioms of loss of teery,
salivation and generalised progressive
weakness. Industrially, the SyYmptoms
are those of tremor and extreme
apprehension on  the part of the
sufferer,

Arsenic  may  cause poisog-
ing through the inhalation of (he g
arsene.  Arsenic compounds  giving
rise to dusis Mmay produce nose-blead.
ing. as well as various skin diseases.”

Zinc and cadmium, by their oxids,
produce severe irritation of the lung.

Antimony salis, taken by the mouit,
give abdominal P2In, Nauses, nervevs
ness and giddiness, :

Gases: Arsene has a delaved re
action and causes the ted biond ¢y
to dissolve. Phosphene pases rupidly
lead 10 coma and death from nerve-
centre paralysis,

Cranide is well known and all i
dustrial medical esteblishmerts carry
Preparutions for use in the acue
emergency that arises from the jnha’-
ation and swallowing of cyanide.

Carbon dioxide, by feplacing the
oxygen in blood, may cause upcoe-
sciousness.

The prevention of gassing is dir-
ected around five lines:-

1. Escape of poisonous gaces.

2. Adequate exhgust venudation. ”

4 2 1 Chemicals may be absorbed into fume, causes a chemical inflammation 3. Respirators

e ) . . : ¢ )

P the body through the digestive ract,  of the lunys. 4. Relisble  trained persons for
,!\, through ke sain and by the tungs. The inhalztion of particles of jren roescue and  resuscilation,

SR The lungs are the most importang oxide wiil cayge siderosis (which can

porial of entry in industry. be detected in X-ray films of work. {Continued on Page 57)
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(ontrol of toxic
agents in plants

{Continued from Page 38)

S. Periodic medical examinations.

Carboo tetrachloride may be acute
ot delayed in its poisoning effects, and
s maximum allowable concentration
s somewhere in the region of 100
parts per million,

Other chemicals requiring control
o they are used are chlorinated naph-
thaienes, ethyl alcahol, methyl alco-
nol, methyl sulphate, methyl bromide,
methyl chloride, carbon disulphide,
ahylene oxide and diethylene.

The following tabie is a good gen-
eral reference one for limits of toxic
chemical concentrations. It has been

smulgated by 1.C.1, Industrial Pro-

ots and Health Research Committee.

Caoncentrations In the
genezel  gtmosphace
of the plont greater
than those given be-
low indicote unsatise
bactory ¢ongitions.

Gas

Acetaldenyde 100
Acetic ocid i 20
Acerons i 400
Aceryl enlocide : ]
Acezlen s
AR -onig F'$3
tisc Amyl acetate 100
An..ne 10
Artine a.$
Senzme (petroleum splrit) 230
8enzotl {benzcral 50
Senzyi chloride [}
Sreming . N 0.5
Corbon diorids $,000
Cerbon ¢nulphide Y)
Cc-den mancride G
Corpor tettochleride spem v/v 30
Crlcrlinitre benzere
Chicrine 1
Chriciotarm [
Duhiirbentens 23
ftngercl sor
Etr wr s
€yt chicride 2,000
tenvieng chtorhydrin 2
{*>vicne Cchlorice : 1c
$° -lise cride ' 1c
- “-Zanvde H 1¢
ogen chiorids 16
Hydscgen cyonide e
Hvcrogen fluoride b
Hyl:ooen sulphide 20
Merrsnol 260
Meteyl Dreemide T s
“-'“vl chlyesda 100
cx¥éer

aireaur fumes) : 10
Nettobentens ; 1
Percnlorethytane 200
Phaigene 0.3
Styrans 100
Sulphur chilaride . s _
Sulohur dioxide 1
Tetrachiorethane - 10
Telvol (toluene} 0 toe
Trichidrethylana 400
Xviol viol (syiene] 100

D""" fumes ond iwo feu metre
... marals 1% deg C.)
cflenn(-y‘d - Tt -

AMrktaclens 1
E’"— e Comunundy o1l
Lemita s react (gAC tuits 1
Loce ¢
Meeciry PR
T 20
Austraiian FACTORY. Macch 1, 1958
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"@ Cuts set-up times to a minimum.

DISTRIBUTED EY Andrew Gault: Demco Machinery
Co. Pry. L1d.; Harrit Szarfe ttd.; industrial Hardwace
McPhersons Ltd.; Paul & Gray Pry. td.
Cucer nsqu‘(‘ Machinery Co Ltd,
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o Ilustcation shows angle iron besrms held
wcurely by the repid sand accurate apphca-
tion of P.T. Togg's Clemps during weiding
operstion:.

© Ruaged coastructica svifs any jot.

€ ! slze for every necd —frem a3 midget 27 high

te a gizet clainp helding

4,000 tbs. pressure.
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