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Men’s clothes were going to pieces

HAT man is cleaning out a diesel tuel oil tank. To
finish the job, he has to squirm into the ank where
there’s 4 mixture of oil and warer, Trouble was che ol
softencd his work suit aad boots, caused the rubber coating
to pecl ot at the slightest snag. ’
This was the sitvanon uetl BE.Goodrich came up with
protecuve clothing that solved this costly problem, The
BEG work sut s made of a specal avlon fabric dhae is four
tmes stronger than che f.xbm‘ u.\‘m‘ 1%
ordinary procective clothing, This ts chen
coared with a specul oilresisting rubber
uwmponn\i.
On many industrial jobs, B F.Goodrich
ol resisting suies have shown they can
stand che most punishing wear and cear

<

—outlast ordinary work suits by as much.as 2 to 1. In spite
ot beiag tar stronger, the BEG suit weighs much less than
regular waterproof cloching, and it's softer and more com-
fortable, too.

The B.F.Goodrich Xeratuf boot, shown here, is ideal for
use wherever oil and grease are encountered. It has a non
skid molded oursole that gives tershc traction on the
shipperiest surfaces, Long-listing BFG gloves have muany
features, too, that make them easy o
wear as well as pmn{ti\-c.

To find out more about B.E.Goodrich
prorective clothing, boots and gloves,
see your supplter or write for free catalogs

BE Gondgich Lnduserial Produces Co. Dipe

MCSOP, ctbron 18,0, b Canda:Kin hener (1t
-

CIRCLE 34 ON READER CARD
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TECHNICAL SERVICE

Introduction

L. Industrial  dusts,  mists, and
fumes. their hazards and their con-
trol, are discussed in this data sheet *
The  general  principles presented
can be applied to evaluate most in-
dustrial situations involving  these
air contaminants and 1o determine
the need for controls. This data sheet
is trtended o guide emplovers, plant
safety engineers,  personnel  man-
cagers, and supervisors.

30 A plant manager who belicves
that he has o oxiv or frritating dust
problem should consult a competent
industrial hygicenist. Such help may
be obtained from his own company,
carrier,  private consul-
state heafth or Jabor

tnsurance
tants,  or
ageney.
3 To protdet the health of em-
ployees who work where a dust,
fume, or mist created by o manulac-
wring provess is released into the at-
mosphere. @ control program may be
required. In such o case. three steps
must be whken:
a. The propertios of the speaitic dust
Tume, o mist possible
physiolonical offects o emplovees

aid s

must be asegrtained.

Fhis data sheet covers tonae and arri
contammants encowitered
industry, Tt does mor include a0 discussion
of the eaplosise propertios of such
horng particulute muattes

g an

b

A NATIONAL SAFETY COUNCIL

DUSTS, FUMES, AND MISTS
IN INDUSTRY

This data sheet is one of a series
published by the National Safety
Council, reflecting experience from
many sources. Not every accept-
able saofety procedure in  this
tield is necessarily included. This
data sheet should not be con-
fused with American Safety Stand-
ards, federal laws, insurance re-
quirements, state laws, rules, reg-
vlations or municipal ordinances.

Fhe-patrticutar exposure must be
evaluated by dust counts or by
chemical analyses of air samploes.
and a step-by-step analysis of the
operations must be made 10 find
the arcas where cmployees are ox-
hazardous  amounts  of
the material. The operational anai-
showld  determine how
the dust. fume. oF mist is dispersed,

posed  to

_Nsis o also

oo Appropriate methods of - control
must be provided where indicated.
The type and oxtent of controls
will depend  vpon the  physical,
chemical, and toxic properties ot
the dust. fume, or sk, the evalua-
tion made of the evposure. and the
opetation
taminant. Fhe  extensive  comrols
needed for lend onide dust. for
example. would not be needed tor
limestone dust. since much greater
quaentities ot limestone dust can be
tolerated
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that disperses the con- |

Copies of this data sheet will be available for purchase within
30 days. Subscribers 10 the Council' s-data sheet maintenance

service will receive a copy in the next quarterly mailing.

4. Except for the skin diseascs.
most accupational discases are ac-
quired by inhalation of matgrial.
Lung tissue s by far the most efficient
medium the body possesses for ab-
sorbing materials. In addition, the
surface avea of this lung tissue aver-
ages 53 square meters or about 590
square fect. g

5. Certain dusts that reach the
tungs can pass directly into the blood
stream and be absorbed over a long
period of time. Others may stay in the
lungs and set up local irritant or dam-
aging action. T

6. Toxic and irmtant dusts <an
also be ingested in amounts that may
cause trouble. If toxic dust swal-
lowed with food or saliva is not sol-
uble in body fluids. it is climinated
dircethy through the intestinal tract.
Toxic materials that are readily sol-
uble in body fluids can be absorbed
in the digestive system and picked up
by the blood.

7. A third way in which toxic
and irritant substances may enter the
system s sKin absorption. Many or-
sanic compounds, such as TNT, ¢y-
anides. and most aromatic amines.,
amides. and phenols. can produce
systemic poisoning by direct contact
with the skin, Contact of toxic and
irritant dusts with the skin also may
result in skin irritation.

8 As

compared  to inhalation,
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however, both ingestion and  skin
contact are of relatv ey nunor unpor-
tanee i industrial poisoning iuso-
far as dusts, fumes, and mists are con-
cerned. .

Origin and Properties of
Particulate Matter
9. The dust normally present i
the atmosphere has a beneficial
effect in sereening out some of the
2 harmtul rays of the sun. Inhalation of

this dust may not be harmful because

cither the dust may be nontoxic or
body mechanisms capture, remove
and climinate or solate the small
amounts of dust trapped in the lungs,
Air pollution, radioactive  fallout,
pollens, amd similar conditions may
have an adverse otfect on some indi-
viduals, Also, when the air breathed
contains excessive amounts of dust,
the body has difficulty in handling
the load and dust may remain in the
Tungs. -

Sources

10, The term diest as used inin-
dustry ix generally applied to air-
~borne solid particles that range in

e eeSiZe from 001 micron to 23 microns

(one micron 1 10000 centimeter

1-25.000 inch). Process dusts
below 0.5 micron i sjize are rare,
Dusts above 3 miicrons in size usually
will not stay air-borne Jong enough
o preseat an inhalation problen.

L1, Dust may enter the air from
various sources. I may be dispersed
when o dusty material s handled.
such as when lead onide s dumped
into o miner or a product is dusted

Figure 1..Dust from foundry sand is generated
during the shake-out of cosiings. The mechanical

action of the shake-out machine disperses the
dust. Path taken by the dust particles as they
ore drawn into the haod shaws the efficiency
ot the local exhayst system, «Courtesy American
Foundrymen’s Society!
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with tale. Dust may e Toned and
dispersed when solid neerials are
reduced to small sizes in processes
such as grinding. crushing, blasting,
shaking, and drilling. In these proc-
osses, the mechanical action of the
grinding or shaking device supplies
a source of cnergy to disperse the
dust formed (Figure 1),

{2, When a solid such as o metal
v heated o o temperature high
cnough to volatilize it the volatl-
lized matter later condenses in cooler
air to form a fume (Figure 2), The
solid particles that make up a fume
are extremely fine, usually fess than
0.5 micron in size. n some cases, the
hot material reacts with the air to
form an oxide. Examples are lead
oxide fume from smelting and ivton
onide fume from are welding. Also, a
fume can be formed when @ material
such ax magaestum metal is burned
or when welding or gas cutting i

“done’on galvanized metal,

13,0 A iy i formed when i tinety
divided liquid is suspended [in air.
An example ix the oil st pro-
duced during cutting and grinding
aperitions.

P4 Semoke may be formed by the
incamplete combustion of - organic

‘materials, Smoke generally contains

droplets as well as dry particles.
Tobacco, for instance, produces o
wet smoke composed of minute taery
droplets. The size of the particles
contained in tobacco smoke is about
0.25 micron.

15, Radioactive dust may be dis-
persed in the sime ways as other in-
dustrial dusts. Radium. thoriuny, and
other radivactive elements are pres-
ent in extremely minute amounts in
the atmosphere.

Magnitude of particles

To. When a solid is broken into
Tinty divided particles, its surface
arca is increased many times, For ex-
ample, 1 ocubic centimeter (00061
cubic inch) of quartz in the form ol a
cube when crushed into I-micron
cubes will pive TOP2 (1,000,000.-
000,000 or one trillion)  particles
with a total surface arca of 6 square
meters (9,300 square mches), as
compared with & square centimeters
(0,930 square inch) for the original
cube,

17, When a solid is broken into
tinely divided particles, the volume
oceupied by the in-
creased because of the voids between
the particles, A dust coneentration off

mass s also

2O uthon partcles por cubie toot ot
atr (mpped), resulting from | ocuby
centiigeter of material reduced o
particles 1 cubic micron in stze. will
occupy an e space of - 20000
cubic foct.

18 Pyensmaller amounts of tonie
dusts, fumes, and mistse will make o
workroom  atmosphere  hazardous
For example, the threshold hmi
value for lead, as adopted by the
American - Conference of  Govern-
meatal Industrial Hygicnists, is 0.2
milligram per cubic meter of air

tmg cuom). which is 0.0000002
ounce per cubie foot. Therefore,

the dispersion of onty 0.002 cunce
of tead will be enough to give the
threshold limit value of 0.2 mg cum
of dust or fume woan aie space of
10,000 cubic feet {280 cubic me-
ters). The concentrations that may
be presey in the workroom without
harm to health are ditferent for ditfer-
ont substanees,

19 A person with normal eve-
sight can detect dust particles as small
as S0 microns it diameter, Soaller
air-borne particles cang be detected
ildividually: by the naked eye only
when strong Jight is reflected from
them. Dust of respirable sive (below
10 microns) cannot be seen without
the aid of a microscope. .

200 Mostindustrial dusts consist
of cles that vary widely in size.
with the small particles greatly out-
numbering the large ones. Conse-
quently, with few exceptions,, when
dust ix noticeable i the air around
an operation. probably more invis-
sible dust particles than visible ones
are present.

Separation in air-borne dust

21. Dust in the air may or may:
not have the same’ composition as
its parent material. The determining
factors are the particle size and
density of cach component in the
original mixture, and the hardness
of the materials (hard materials will
resist the pulverizing action of 2
mechanical device.)

22, For example, foundry mold-
ing sand contains a large perecntage
of free silica (quartz) with a fower
pereentage of clays. Most of the clays
consist of fine particles that can be
air-borne, but most of the quarts
particles are too large to by air-
borne. The air-borne dust, there-
fore, as compared with the original
mivture, may contain o much high
) cliys and o much

pereentage ol
p

.
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lower pereentage of froe sitica

23 Dust particles are, of course,
attracted by gravity, Their settling
rate through stifl air will vary with
their size. density, and shape. Mi-
croscopically small particles setdle out
more slowly than larger particles be-
cause of their relatively minor densi-*
v oand because of their being in-
flucaced by "Brownian movement.,
Mineral particles farger than 10 mi-
crons will settle out relagively fast
The estimated settling rates for silica
dusts in still air age given in Table 1.

TABLE i. SETTLING RATES
FOR SILICA DUSTS

Time to

Fall 1 Foot

Size in Microns (minutes)
0.25 590.0
0.50 187.0
1.00 54.0
2.00 14.5
5.00 2.5

240 Most of the particles in air-
borne industrial dusts are small. Be-
cause of air currents, the fine parti-
clex in dust clouds at an operation
will remain suspended in the work-
room air for relatively long periods
of time, The smaller dust particles.
morcover. will travel farther away
from their point of origin than will
the larger particles so thai the far-
ther dust is Yrom source,  the
greater the percentage of smail par-
ticles it contains.

s

Inhalation of Dusts, Fumes,

and Mists

250 With the exeeption of such
fibrous materials as asbestos, Just
particles must usually be smaller than
S microns inorder o o the hoean
or nner reeosses of the tungs Ad-
though a few particlos up o 10
microns in size may enter the lungs
occasionally. nearlv all the L
particles are trapped in e nosal
pas i
bronchi. from which tf
torated or swillowed i
tive tract.

260, When larger paricios o oot
tin toxic dusts are
upper respiraton
can be absorbed Iy
in the nasal

o baddy hiands

passiges andoan
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digestive tract before they e
nated. Henee the final tonie oriees
of larger dust particles muy o o
laved, The larger particlos of o
tant dusts can cause immediate ¢
in the upper respiratory systein.
27. Ragweed pollen, which e

ies fronmt 18 to 25 microns in diameic
can cause hay fever from its acuon

in the upper respiratory s - This
wpe ol dust und oihier Wit
types, as owell as bacterial and

irritant dusts, can cause  difficulty
even in the larger air-borne sizes.
280 When dust-laden air i in-
haled, some of the larger particles are
trapped by the hairs in the nose.
Other  dust particles are removed
from the air as it passes over the
moist mucous membranes of the nose,
throat. and other portions of the
upper respiratory system. >
29. The bronchi and other re-
spiratory passages are covered with
a large number of tiny. hairlike
cilia  or microscopic  whiplashes,
which aid in the removal of dust
trapped on these moist surfaces. The
cilia, all bending in one direction,

make a fast stroke toward the mouth -

and a slower return stroke. This
action tends to push mucous and
deposited dust upward to the mouth
so that the particles can be ex-
pectorated or swallowed.

Retention of dust

30. Many studics have been made
in an etfort to determine the amount
of dust that s retained in the Jungs.
but there is no simple answer 1o this
question. It has been shown that
the size of the dust particles, the
rate of respiration, the density of
the dust in the air. the cfficiency of
the  dust-catching  mechanism, and
probably many other factors are in-
\t’]\ \\d.

Sizes of particles inhaled
shough an occasional dust
carticle of farger size will enter the
funes, particles loss than 3 microns in
diameser are the most likely to do so
and thus have the greatest oppor-
diniy o catse o physiological re-
sonens In silicotie Jungs. for example.
Just particles under 3 microns greatly
aptnumber farger ones, and many
particles are less than 1 micron.
220 0dn the of very fine
fhrous asbostos dust, an exception
cecurs i the size of particles in-
Saled Muany fibers up to 100 microns
long have been found in the lungs

Case

Figure 2. Metal soaantized by the heat of weld-

torm o tume. On this
atwa, fumes ore remBved
at their point of crig:n by a properly located

ing later cendense-

bench-welding invia

focal exhaust installotion. .Courtesy American

Foundrymen’s Society

of ashestos workers at autopsy. A
typical fibrosis caused by asbestos
is produced by tibers ranging from
20 to S0 microns in length. but only
a few microns wide. .

Physiological effects
33, The physiological reactions
caused by the inhalation of air-
borne particulate matter will vary
with different types of dusts, fumes,
and mists. The reactions include:
a. The  cardiopulmonary  reaction
which consists of the pneumoco-
nioscs. such as sificosiy and ashes-
tosis. In certain cases. specific types

of lung pathology result, and the..

‘heart may be affected (cor pul-
monale) when the fibrosis is ad-
vanced. In other cases. there is
mainly just an accumulation of a
relatively inert dust in the lungs.
b. The systemic reactions which are
caused by toxic dusts of such ele-
ments as  lead, manganese, cad-
mium. and mercury, by their com-

pounds. and by certain  organic
compounds.
c. Metal fume fever which results

from the inhalation of fincly divid-
ed and freshly generated fume of
zine or possibly of magnesium or
of their oxides. This is a transient
condition. '

d. Allergic and:sensitization reactions
which may be caused by inhala-
tion of. or skin contact with, such
materials as organic dusts from
flour. grains, and some woods and
Justs of o ftew organic and inor-
aanic chemicals.

c. Bucterial und  fungus  infections
which oceur from inhalation  of
JUsts Ccontining aclive organisms.,
sach as wool or fur dust contain-

N
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¥ TABLE 11, SELECTED INDUSTRIAL MINERAL DUSTS N
L Threshold Limit
. in Million Particles
Substance Description and Uses . per Cubic Foot of Air*
L ’ CRYSTALLINE FREE SiLiICa
i0., including
. . ) microcrystalline
forms)
Chalcedony A heattesistant, chemically inert form of . A docorative Coleulate trom formula: ™
material. Rare in industey. 250
. ) " . . . ) . °% S0+ S
Chent A microcrystalline form of silica. An impure form of flint ysed in abrasives. R '
a . R
Cristobalite A crystalline form of free silica, extremely hard and inert chemically; very
& resistant to heat. Quartz in refractory bricks and amorphous silica in diatoma-
ceous earth are altered 6 cristobalite when exposed to high temperotures (cal-
cined). Cristobalite is extensively used in precision casting by the hot wax
process, dental laboratory work, and certain specialty ceramics.
" Flint : A microcrystalline form of native quartz, more opaque and granular than
chalcedony. Used as an abrasive and in ceramics.
Jasper A microcrystalline impure form of silica similar to chert. Used for decorative
purposes. Rare in industry. .
Quartz Vitreous, hard chemically resistant free silica, the most common form in nature.
The main constituent in sandstone, igneous rocks, and common sands. -
Tridymite Vitreous; colorless form of free si!jca. Formed when quartz is heated to 870 C
(1,598 F). N .
Tripoli . A porous, siliceous rock, resviting from the decomposition of chert or siliceous -
(Rottensione) limestone. Used as a base in soap and scouring powders, in metal polishing,
as o filtering agent, and in wood and paint fillers. A cryptocrystalline form
of free silica.
. . AMORPHOUS FREE SILICA
{Noncrystalline? .
PR S — S — S—
Diatomaceous earth A soft, gritty omorphous silica composed “of minute snlmeous skeletons of small ” Amorphorus == 20 mppcf
. aquatic plants, Oséd in filtration and decolorization of liquids, insulation, filler Calcined use \‘orml_Jlu:
in dynamite, wax, textiles, plastics, paint, and rubber. Calcined and flux-cal- 250
cined diatomaceous earth contains appredable amounts of cmlobalne, and 0, 80, + 5
dust levels should be the same as for cristobalite. :
Silica gel A regenerative absorbent consisting of the amorphous silica manufactured by 20 mppcf
the action of HC! on sodium silicate. Hard, glossy, quartz-like in apptnrunce
Used in dehydrating and in drying and as a catalyst carrier, .
) : ¢
SILICATES
(Compounds made up of silicon, oxygen, and one or more metals with or
without hydrogen. These dusts couse nonspecific dust reactions, but generally
do not interfere with pulmonary function or result in disability))
Asbestos A hydrated magnesium silicate in fibrous form. The fibers are believed to be 5 mppcft .
the mare hazardous component of asbestos dust.
Clays A areat varety of aluminum—silicate bearing rocks, plastic when wet, hard © 50 mppcft
when dev. Used in pottery, stoneware, tile, bricks, cements, fillers, and abra-
sives Raolin noane tpe of cay. Some clay deposits may include appreciable ) '
gearty Comeerca anades of days may contain up to 20 per cent quorfz -
Feldspar Most abundant nl()u\ of materials, composed of silicates of aluminum with 50 mppcft
¢ -
sadieeaatsioes e and rarely barjum. Most economically important
mineral, Used tor ceramics. glass, abrasive wheels, cements, insulation, ané
fornilizes N
[ . . R U o et Gaovernnental e .
re : sabsanees U restatlone l rev Ninal cronp
Shanioe o Sthnetes L e boe u\'vv;wn\vml~ containme Lo than e o srad ey sthea b
connpenaedds Cot o R DI L o
CUOSI s
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TABLE (1. SELECTED INDUSTRIAL MINERAL DUSTS {Continued?

weight aggregates, insulation, fertilizer, and scil conditioners, os a filler in

rubber and paints, and as a catalyst carrier.

Flhreshold limits

ing ant spores o wood bark
or grain dust containing parasitic
fungi.

f. Irritation of the nose and throat,
- which is caused by acid. alkali or
other irritating dusts or mists. Some
dusts such  as .soluble  chromate
dusts may cause ulceration of the
nasal passages or even lung cancer.

g Damage to internal tissues, which
may result from inhaled radioac-
tive materials such as radiom and
its daughter products and  from
other radioisotopes that emit highly
onizing radation.

Pneumoconioses

34, Pnetmoconiosis comes from
three Greek words that mean “lung.”
“dust,” and “abnormal condition.”
The  present  generally  accepted
meaning of the word is merely “dusty
lung.” The kind of dust inhaled
determines the type of condition or
injury. A number of organic dusts
are capable of producting tung dis-
cases. but not all these  discases
are classitied as pneumoconioses be-
cause they are not all a “dusty con-
dition™ of the Tung:

350 1o very tare
dust had been inhaled .
mechanical  blockage  of  the wir
Flour dust has been known

thic e Ton Soane L

Casos, chiedic

oo

SPAaLeS,
AN
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given for substances in °S

compoiinds containing more than 1 per cent sitica, caleulate threshold limit from formula:

may be cssentially inert and remain
in the lungs indefinitely  with na
rceognizable irritation, and a fow
Jike limestone dust may be gradually
dissolved and climinated  without
harm. ’

Silicosis

36. The most important lung dis-
case caused by the inhalation of
mineral dust is silicosis—well-known
in industrics where crystalline free
silica dust is present, such as foun-
drics. glass manufacturing. granite
cutting, mining. and tunncling in
quartz rock. It is found throughout
the world, and in the past it has had
muny  names. such miner’s asth-
ma. grinder’s consumption. miner’s
phthisis.  potter’s  rot, and stone-
mason’s discase. The same occupa-
tional discase., however, is meant by
all these names, and it is coused by
dust from crystalline free silica, us-
ually quartz (see Table Th.

37. Although considerable prog-
ress has been made in dust controf
in industry, men still develop sili-
cosis in plants and on jobs where
Jdusg control is not adeguate. Engi-
novring still the basic
means of preventing this discase. and
dust control conipment and proce-
autes inust beocarcfully maintained.

controb s

SILICATES
¥ Compounds made up of silicon, oxygen, ond one or more metals with or .

without hydrogen. These dusts cause nonspecific dust reactions, but generally :
do not interfere with pulmonary function or result in disability)

_ Fuller’s earth A hydrated silica—alumina compound, associated with ferric oxide. Used as a 50 mppeft
“filter medium and as o catalyst and catalyst carrier and in cosmetics and
insecficides. .

Kaclin A type of clav composed of mixed silicates and used for refrdctories, ceramics, 50 mppcft
tile, and stoneware. :

Mica A large group of silicates of varying composition, but similar in physical proper- 20 mppett
ties. All have excellent cleavage and can be split into very thin sheets. Used
in electrical insulation.

Portland cement Fine powder containing compounds of lime, aluming, silica, and iron oxide. 50 mppcit '
Used as construction material. ’

Silicon Bluish-black, very hard crystals. Used os abrasive and refractory material. 50 mppcft

carbide
{Carborundum’

Tole A hydrous magnesium silicate used in ceramics, cosmetics, paint, and phar- . 20 mppchs
maceuticals, and as a filler in soap, putty, and plaster.

Vermiculite An expanded mica (hydrated magnesium-aluminum-iron silicate). Used in light- 50 mppcft

Mes” group are for compounds containing Zess than 1 per cent erystalline silica. For
250

38. Definition. Silicosis has been
defined as “a disease due to breath-
ing air containing -silica (SiO2)
characterized anatomically by gener-
alized fibrotic changes and the de-
velopment of miliary nodulation
both lungs. and clinically by short-
ness of breath, decreased chest ex-
pansion. lessened capacity for work.
absence of fever. increased suscep-
tibility to tuberculosis (some or all
of which symptoms may be present).
and by characteristic X-ray find-
ings.”"® ’

39, Factors of influence.  Sili-
cosis has been known to manifest
itself after. widely differing periods
of exposure to silica dust. Appar-
ently, development of the discase
depends upon:

4. The amount and kind of dust in-
haled.

h. The pereentage of free silica con-
tuined in the dust.

¢, The form of the silica

d. The size of the particles inhaled.

¢. The duration of the exposure.

—Continued on page 95

"RC}‘;W[ (Joint i of the Committee on
Preumoconiosis and the Commitice on
Standard Practices i Compensation of
Oceupational Diseises.” Year Book, 1933
Americian Public Health Assoctation, 1790
Broadway. New York 19, p 100,
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How one of the world’s most |
important insurance companies :
chose this symbol...and why

Sire, Wausau has landmarks more
impressive than this depot. And gs,
for trademarks, Employers Mutuals’
handsome office in Wausau would
be a far better reflection of our
coast to coast operations and our
$325 million assets.

But there’s another dimension to
Employers Mutuals of Wausau.
‘And when we set out to define it
and describe it, we find the depot
does it best. .

Back in 1874, the {irst train pufied
its way through the Wisconsin tim-
berlands, summoned north to
Wausau by the thriving lumber in-
dustry. From then on, the depot
stood as proof that this community
was no longer the “faraway place,”
as the early Chippewas had de-

seribed it in giving Wausau its name.
This Wisconsin communily is an

integral part of the operating phi-

losophy of Employvers Mutuals of
Wausau, just as if has been through-
out the 52 years since this mutual
ingurance company was founded.
Call this neighborly concern or
“Main Street” friendliness and co-
operation. It's a way of doing busi-
ness our policvholders scem to like
and we don't want {o lose,
Limplovers Mutuals of Wausau is

a barge company now, but the
Wausau Way is evident in oar reta
tionship with policvholders every
where, We do business in atl the
priveipal citios of the motion throagh
Tih othees Weare one ot the Lapest
and most experienced underwritens

CIRCLE 40 ON READER CARD

in the fipld of workmen's compensa-

- tion. We write group health and

accident, fidelity bonds, and all
forms of fire and casualty insurance,
including automobile. We write only
nonassessable policies. We're proud
of our unbroken record of dividend-
savings. And, as a mutual company.
we're dedicated {o the prevention
of loss. N

Q

“Employers

“Good
people to NI p l
do business” ) “l“d S
with”,

of Wausau



1. the powers of resistianee of
mdividual concerned

the

g The presence oreabsence of a4 com-
plicating process such as mtection.
400 Many theories have been ad-

vanced over the vears o evplain
why enstalline free sthva acts as it
doos i the lungs. Theories have
beon based on the hardness of the
materal and the otiect of sharp
cdges, solubility phenomena, elec-
wochemical action of the crystals,
and immunologicakscactions.

S10 Tt ds believed now that the
fibrosis produced s caused not by
the hardness or sharpness of (the
Cparticles, but by a combination” of
slight solubility with ' physiochemi-
cal offect and  an immunological
cifect=but no one is certain of the
avact mechanism of the discase. Ex-
perimental work on the reasons for
the development of silicosis s still
aoing onin vartous parts of the
world. 1 the precise mechanism of
sthicosis could be determined. bettes
medical preventive measures might
be developed and possibly o cure
could be found.

420 Three stages. Silicosis 8 gea-

crally  classitied in three
stages by medical -authorities. More
sophisticated ¢k
times used for the various N-ray
stages and complications of the dis-
case, but for a basic understanding

the three stages give a good break-

separate

sifications are some

down.
430 The fiese stage of the dis-
case produces no  disability. The

alfected man can carry on his work
as well as ever. Frequently, the in-
dividual is not aware that anything
s wrong, and the disease is revealed
onhy by opaque nodular shadows on
a chest N-ray coupled with a known
avposure o erystalline free silica

440 In the second stage. respira-
ion may be affected in some persons
but not in all by any means. Labored
breathing on heavy exertion usually
is noted first, and o dry cough also
may be present.

45, The third stage can develop
after the second stage even though the
individual has been removed from ex-
posure to silica dust, However, the
progress of the discase will be sow-
o without continucd dust-exposure.
Breathing may
fabored. The worker is far betow nor-

become  severehy

mal physically and i suseeptible o

1 Cnfatu Nawe

hine 1943

respiratony - diseases. Chest N-rays
may show an enfarged heart as a re-
sult of the body's attempts to over-
come the resistance of - restricted
bload vessels in the lungs. Pulmonary
tuberculosix is a frequent complica-
tion and occasionally results in death.

do0. Detection and  development.
Silicosis may be detected by chest
N-ravs i cach of the three Stages.
However, Nerays alone are not
suflicient for a positive  diagnosis,
for the shadows may be due to a
variety of other conditions. includ-
ing infection or another type of
preumoconiosis. The individual must
have had o definite exposure to free
silica, because only it can cause sil-
icosis. The complete occupational
and medical history of the emplogee
must therefore be evatuated before a
conclusion can be reached. The cor-
relation of chest Neray findings and
physical disability - may be poor in
ANy CAscs. )

47. From most industrial expe-
rience, siticosis seldom develops in
than tve vears and in many
casex may take 20 years or longer to
“become disabling.

4N, The development of silicosis in
its carfiest stage is not pereeived by
the individual, The
be cured by any means vet known.
Tuberculosis s more prevalent in
persons with s
denee 1s decrcasing. as it is in the
eeneral population.

49, Men with carly signs of sili-
cosis are able to perform their duties
and are not a menace to other em-
ployees. for it is not a contagious
discase. A pereeptible N-ray change
i not grounds for assuming disability
people  show  chest
changes with advance in age even
without exposure to dust. Where
there is a known exposure to silica
dust. however, men with carly signs
of silicosis should be seen periodi-
cally by a physician.

30, Acrion of silica on the lungs.
At the points in the lung where
silica dust is deposited and accumu-
lated. a fibrous tissue develops and
around  the  particles. This
tissue Is tough like scar
tissue. 1t s not as elastic as normal

loss

discase cannot

cosiz, but the inci-

Docause  most

rows
fibrous

Jung tissue. does not permit the ready
passage of oaygen and carbon diox-
ide. and as it proliferates, cuts down
the amount of normal fung tssue. As

a result. the available  functional
volume of the lung is reduced.

ST, In some advanced cases, the -

librous tissue will slow down or
even prevent the ditfusion of oxy-
gen from the fung to the blood in the
capillaries. and the blood in the
arca will not be completely  oxy-
eenated. The fibrous tissue can also
affect the blood vessels by oblitera-
ting them or cutting down the flow of
blood.  All - these  effects wend  to
limit the rate at which oxygen is
supplied to the body tissues. Emphy!
sema is the most obvious symptom.

520 As the inhalation of silica
continues over the years. the amount
of fibrous tissue will, of course. in-
crease, with the ultimate result that
the hungs will not readily oxygenate
sufficient blood for the body's needs.
Then when the oxygen demand of
the body is incrcased by cxertion.
the individual will fecl distress with
shortness of breath. .

33, Amorphous free silice diflers
from crystalline free silica in physical
structure and in physiological effects.
In the amorphous state. molecules of
silica exist in random oricatation,
which may be caused by natural fore-
es to form opal and diatomaceous

carth (kieselguhr). Amofphous silica ”

may be converted by artificial proc-
csses into such forms as silica gel.
silica fume. and fused silica or quartz.

54, It amorphous silica is heated
to a high temperature, as in calcining.
forms of crystatline free silica called
cristobalite and  tridymite  result.
These intermediate forms of amor-
phous silica are known as crypto-
crystalline  (ultra-microcrystalline. )
Inhalation of these crystalline forms
can readily cause diatonrite pneu-

moconiosis.

55. When diatomaceous carth is
calcined. particularly in the pres-
ence of a trace of alkaline flux.
appreciable quantities are converted
to cristobalite. As a result of studies
made by the U: S. Public Health
Service. it has been recommended
that the threshold limit value for
crude or amorphous diatomite be
placed at 20 mppef (see Table 1.

but that the aumospheric concentra-
tion for dust containing cristobalite

be kept under S mppef.

36, Various commercial products
containing particles of silica under
U micron in ~ize are available. The
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phvsivlogical effects of these prod-
ucts have not been well detined.
Until more experience with human
beings s available, it s believed
these products should be handled
with care.

37, PFree sitica and silicares. Freg
stlica is uncombined silicon dioxide
(Si0L) . Silicates contain silicon
and vxygen combined with other ele-
ments in a more‘complex miolecule.
Analyses of minerals, p;\n‘ticulnrl_\' in
géological reports, are sometimes re-
ported as  percentages of - oNides,
which may include Si0,. AL,
K.0, FeoUy The Si0y reported in
such chemical analyses s the total
of the silicon dioxide present, both
the free silica (if present), and the

ssilica combined in the mineral. Such

analyses are not reliable indications
of the silicosis  potential of  the
material.

S8 Tt is uhcombined or free silica
that-is most important in industrial
dust exposure. So that an exposure

can be properly evaluated, the per-

centage of uncombined silica must be
determined by petrographic analysis
using a polarizing  microscope’ or.
preferably, by Neray  difiraction
analyses  and - special  analytical
chemical procedures.

59, There has been some experi-
mental evidenee that some dusts may
tend to inhibit the action of silica on
the body, but this inhibiting action
is so slight and uneertain thar it
must be discounted in practice. In
fact, there also s evidenee that the
nonsiliceous components of a dust
mixture containing free s
provoke a disabling condition more
severe than that caused by the silic:
acting alone. i

60, With the exeeption of asbes-
“tos and some tales, the silicate dusts
do not ordinarily cause a serious
disabling lung condition such as is
produced by free silica. Much higher
levels of silicate dusts than of free
silica dust can be toleraed.

O In many industrics, men have
worked with silicite dusts that con-
tained no free silica without Jevel-
opment ol disaaliny or sl nodulation
in the lungs. The Nerny

shadows sndicating dust doposing in

nun show
the Tunes. bat the pocumoconioss s
essentially harmless However, pan
tallv disabhine pocumocenos

SN

hoeen aeported where men have

ica may Sregult of phys

“ashestos.

wery high concentrations of certain
silicate dusts.

62, Disabling PRCUIMOCORIONCS
fronm exposure to abnormally high
concentrations  of mica, tremolite
tale, and Kaolin dusts have been de-
seribed In the iterature. The clinical
signs are not the same for these sili-
cate dusts as for free silica, but the
symptoms can be marked,

63, The body does not have ade-
quate  defense  against  indiserimi-
nate amounts of dust of any Kind.
Therefore, although specitic symp-
toms have not been deseribed for
many mineral dusts, the general ex-

spericnce would indicate that dust

levels should be kept within thresh-
old imit values or below (Table 1),

Asbestosis .

64, Asbestos ixa general term ap-
plicd to several minerals having a
tibrous  character. These  asbostos
minerals are hydrated  silicates of
magnesium with variable amounts of

“ron, calelum, sodium,  potassium,

and aluminum present as impurities.

65, Asbestos when inhaled pro-
duces fibrous tissue in the lungs of
bath men and animals. 1t has been
shown that fibers of asbestos must
be  present for the production of
ashestoxis. Other silicate minerals of
the same chemical composition but
nonfibrous in form produce no re-
action or a relatively mild reaction,
but not the severe reaction of fibrous
ashestos dust.

66, These facts fead to the con-
clusion that asBestosis is mainly the
wsical irritation of the
lung tisssue and not of a chemical
action, which is thought to be one of
the causes of silicosis. It is suspeeted
that Tung ganeey may be induced by
However, there s no im-
pressive amount of evideney to sup-
port this assumption.

67. The fine air-borne fibers of
asbestos can pass through the upper
respiratory tract o the lower parts
of the lungs 1o cause irritation and
to form “ashestos bodies™ where the
fibers are encapsulated. This diffuse
fibrosis probably begins as a coliar”
about  the  terovinad
[here s that
a bbrous character can

bronchioles

evidenee other nun-
crals haviay
produce o reaction similur to that
[ibes

does oot produce such o reaction

the

of asbestos eliss, howeser,

oS, Bollowing a0 study by

warked for long pertods of tme m\ 1S Public Health Service of the

A

asbestosteatile industry,® it was
recomimended that the dust concen-
tration be kept at less than S mppet
o prevent asbestosis, Evaluation of
an exposure to abestos dust is based
on therroral amount of dust because
i has proved oot in practice that
i the fine dust s kept below the
auggested threshold limit, the concen-

iratioin ot

juricis fibers will e
be Kept within safe Hmits,

Talcosis
090 As used inindustry, Crale”
is avery general term. To the geolo-
2ist, tale is @ hydrous magnesium sili-
cate, which may be a relatively pure
mineral or may be mixed with tremo-
lite or with dolomite depending upon
where it is mined. The term “take™ is
applicd  commercially to carbonate
mixtures that have the same general
feel and physical properties: it also
s applicd to pyrophyliite. a hydrous
aluminum silicate, which frequently
is mixed with a high ptreentage of
quartz. The free silica gencrally
fourtd with pyrophyllite can cause
sificosis. Tt as therefore essential to
Kknow which tale is being used in
order to evaluate a specitic dust ex-
posure.
70. Talcosis is  usually | associ-
ated with tremolite tale. Thiv discase

~produces changes in the lungs and

symptoms similar to those of as-
bestosis.

Anthracosilicosis . )

71, Anthracosilicosis, a complex
form of prcumoconiosis, is a chronic
discase caused by breathing air con-

-taining dust that has free silica as

one of ity components and that is
generated in the various proce
involved in mining and preparing
anthracite (hard coal)** and. 1o a
lesser degree, bitwminous coal.

72. The disease is characterized
anatomically by generalized tibrotic
changes throughout both lungs and
by the presence of excessive amounts

Drecsen, W. Co Datla Vatle, FooML
Fdwards, 1oL Maller, 10W.and Sasers,

R.RL T Nrady of Asbesiosis in the Aa-
hoeveen bl Dednseve. Ul S0 Pablic
Hoeahh Bulleun Noo 210 Ulose Public
Hoealth Service, Wi 250 Do
[CRT

Licracovic o o Hard -Coal
Vi, U0 S Public Health Bulletin No
D20 U ND Pable Health Wash
o A BB

Serviee,
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of carbonaccous and siliceous ma-
erial, Such lungs on autopsy are
caal black.

TR Symptoms found i carly
stages of the disease are shortness
of breathy cough with a coal-black
sputum, pain in the chestt and
some cases physical weakness, In the
advanced stages. there “are loss of

worght aid decicased capacity for
work, partly caused by pulmonary
infection (frequently bronchitis), and
i some eases there may be heart
fiilure. '

74, Experiments with  animals
showed that mintures of coal “and
guartz produced more fibrosis than
did quartz alone. The harmiul etfeets
of coal dust do not come only from
the silica in the dust. Coal dust
alone i very heavy concentrations
over a - period of many vears can
cause  breathlessness  and  ventila-
tory impatrment.

Miscellaneous pneumoconioses

75. Even though a dust is classi-
fied as harmless, excessive amounts
of it can Jead to trouble by causing a
pneumoconiosis or simply by me-
chanically irritating the walls of the
respiratory system. Morcover, even
though there is no chemical or physi-
cal irritation, mechanical plugging of
the lungs and interference with their
ordinary processes can vesult. Mica
dust and kaolin dust are two good
examples of dusts that ordinarily are
considered benign but in excessive
amounts can cause a troublesome
PRCUMOCONIOSIs.

76. Mica  pneumoconiosis
been observed in grinding operations
where thica dust, but no free silica
was  present. There were marked
changes in the N-ray pictures of the
lungs and some disability. The cases
oceurred where. the dust exposures
WIS MUSSIVE OVET MAny years,

77. Kaolinosis has been deseribed
as a condition induced by inhalation
of dust released in the grinding and
handling of kaolin  (china clay).
Where the cises oceurred. dust levels
of several hundred million particles
per cubic foot of air were common.

78, Aluminum dust is not consid-
ered to be harmful except where
exposures are massive, Without ad-
verse effects, aluminum dust inhala-
tion has been used as part of an
endeavor o prevent silicosis, Also
without adverse effects, ontensive
expostres to aluminum dust have oc-

has

National Safety News, June 1963

curred in the grinding of aluminum
parts and castings. It can therefore
be concluded that reasonably good
control will -prevent harm from alu-
minum dust. -

749, Bauxite pneumoconiosis (Sha-
ver's disease) has been found only
in workers exposed to fumes contain-
ing aluminum oxide and minute or

PTEISIN
TlidIcs

alirimicioscopic silivi -
ing from smelting bauxite in the
manufacture of corundum, an im-
pure form of aluminum oxide. It is
essentially o diffuse  interstitial - fi-
brosis and marked associated ¢m-
physema, with a complete abschee
of any nodular fibrosis. Tt detinitely
docs not occur from the use of cor-
undum grinding wheels or {rom other
forms of aluminum oxide.

80. Some  pneumoconioses  may
show marked shadows on” an X-ray
film: these shadows, without the nec-
essary information on the exposure
of the individual. may be alarming
in a general NX-ray screening pro-
gram. On clinical examination of in-
dividuals showing the Xe-ray mark-
ings, however, often no disability or
symptom can be found.

81. These shadows are frequently
encountered when the dusts contain
atoms of relatively high molecular
weight because the heavier atoms are
fairly opaque to X-rays. Insoluble

barium dusts and tin oxide dusts, for -

example, can show  very marked
shadows on X-ray tilms without pro-
ducing signs of significant pathology
(barium dust that is soluble in the
body fluids can give a toxic reaction ).

82, Tron oxide. particularly cox-
cossive fume  from welding opera-
tons, may produce siderosis with a
pigmentation of the Iungs (black in
welders and red iniron ore miners)
without disability. The Xeray shad-
ows produced by the iron oxide in
the Tungs are somewhat similar to the
shadows from silicosis. Because of
this similarity, differential diagnosis
is olten difticult, and héavy exposures
to iron oxide dust and fume may lead
to medicolegal problems. Tt s there-
fore important to control iron oxide
cvposures even though - siderosis is
not disabling.

83, Limestone. marble. lime, gyp-
sum. and portland cement dusts ap-
parently have no serious efect even
after long exposures. Also, miny sili-
cates and other mincrals have not
caosed impairment in individuals in-
hating the dusts, and the resulting

pncumoconioses are generally classed
as benign.

Toxic Dusts and Fumes

84. Systemic reactions are cawsed
by toxic dusts and fumes of various
clements and their compounds and
by certain organic compounds. Al
metallic fumes are irritating, especi-
ally when frashly generated. Indus-
trially important metals and their
compounds that can have a toxic
effect when the dust or fume is in-
haled include arsenic, antimony, cad-
mium, chromium, lead. manganese,
mereury, selenium, telturium, thall-
ium, uranium, apd a few others.*

85. The effect” of some metals,
such as magnesium and zinc, appears
to be transient. Only limited data
are available on the exotic and rare
carth metals.

86. Although the dusts and fumes
from metals with Jow toxicity do not
need as much attention as the dusts
and fumes from highly toxic metals.
they should not be neglected or
disregarded. The metals with low
toxicity are controlled more readily
because greater amounts can be "tol-
crated. but their dusts and fumes
should be kept at reasonable levels
since excessive amounts of any of
them can be harmful (Table 1H).

Lead poisoning

87. Although cxtremely severe
cases of lead poisoning are rare in
industry today. lead exposures must
be controlled to prevent even the
moderate symptoms, which can be
troublesome. Inhalation of the dust
of lead compounds is the most com-
man mode of entry of lead into the
system. Ingestion of lead compounds
can add to the problem if personal
hygiene is poor. Workers should
therefore bhe encouraged to..wash
thoroughly before eating. and lunch-
rooms should be scgregated from
work arcas. :

88. It should be recognized that
lead is a normal constituent of plants
and animals, People ingest and ¢x-
crete Jead daily even though they
are not exposed to kad in their
daily work. The body can handle

“See the following Nutional  Safety
Council Data Sheets: dntimony and s
Coppornds, 3080 Arsenic and s Inor-
came Compotinds, 3990 Cadminn, 312:
Lead, 4330 Mavnesinm, 4260 Manganese.

306 Vercoy, 2030 Titaninm, 880 Zine
wnd Zing Ovade, 2670 Zoconium Powder,
INZ
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and climinate small amounts without
harm. When intake rates oxeced the
normal exeretion fovel, build-up oe-
curs in the body. There is a safe
level of absorption, and if the con-
centration “of lead dust in the air
ol work arcas s hept below the
threshold fimite there should be no
ditficulty,

S The importanee of maintain-
ing the concentration of air-borne
lead at o very Tow value stems from
tead’s high tonicity and its tendencey,
i small amounts, o accumulite in
the hunan sysiem. When ad ab-
sorption in the hody reaches o suf-
ficient- degree, symptoms of poison-
ing or intaxication appeidr.

Beryllium intoxication

90, Beryllium  intoxication s
severe systemie discase that can re-
sult from the inhalation of massive
doses of dust of metallic beryllium,
Sherylliome oxide, and some soluble
beryilium compounds, There are two

formx of the disease. One is an acute

form of chemical pneumonitis with
cough, pain, ditficulty in breathing,
cvanosis, and loss of weight. In the
chronic type, known asx berylliosis,
there may be loss of appetite -and

weight, weaknesse cough, extreme’

difficulty in breathing, cyvanosis, and
cardiae failure. Mortality is high in
chronic beryllium intoxication, and
many who survive suller from pul-
monary distress,

91, Individuad susceptibility ap-
parently is an important factor in the
development of the discase. In many
mstances, one employee has devel-
oped the severe symptoms while oth-
cr employees doing the same work
five shown no signs of disability.

92, Beryllium  intoxication  has
never been demonstrated o individ:
uals mining or handling ore only.
There s no evidence of intoxication
from the ingestion of berylium oxide,
beryllium metal, or any of the beryl-
lium alloys. Oaly the inhalation of
beryllium dust produces systemic
discase. '

93, Because of the severe nature
of the discase and because there is
nooway of predicting” who will de-
velop it extremie care must be taken
to control the dust and fume that
arise i the handling of bervllium,
i allovs, and its compounds. Beryl-
Hum s tonie inosach sl quantity
as fo be considered the most tonic of

all clements vet ivestizated.

8

TABLE

JSELECTED TONGC Doty ANy

Description and Ettects

Gray metal often associated with icad
and arsenic. Ho-ardous fiqm inhala-
Soluble salts may

Substance
Antimony
- tion and ingestion
cause dermatitis,
Arsenic

Barium {soluble
compounds)

Berylliom

Chromic acid
and Chromates

Cyanide tas CNY
Qinitrobenzene
Fluorides

Hydroquinone
t

Iron oxide fume

leqd

Lead arsenate

Magnesium oxide
fume

Silvery brittle crysvc;lline metal. Hoz
ardous from inhalation and ingestion.
Usvolly encountered as, arsenic tri-
oxide.

Solubte barium chioride and sulfide
are toxic when taken by mouth.

Light weight, gray metal. The metal,
low-fired oxides, soluble salts, and
some alloys are toxic hy inhalation.

Red, brown, or black crystals. Caustic
action on mucous membranes or skin.

Nonvolatile cyanides are ingosviomihoz-
ards. Cyanides inhibit tissue oxidation
upon inhalation and cause death.

Yellowish crystal. Hazardous from skin
absorption, inhalation, and ingestion.

Inorganic flvorides are highly irritant
and toxic. N

Colorless hexagonal crystals. Contact
with the skin may cause sensitization
and irritation. Excessive exposure to
dust may cause corneal iniur’y.

Major sources are culting and welding.

tead fumes and lead compounds cause

poisoning after prolenged exposure.-

Most important means of entry into
body is inhalation. Skin absorption is
of significance only from such organic
compounds as lead tetraethyl.

White crystals—highly toxic.

White powder. inhalation of freshly
generated fume may cause metal fume

fever.
.

CUMES

Threshold Limit
n Milligrams per
Cubic Meter of At

Q.5

0.5

Q.5

0.002

0.1

5.0 iskin® ™)

1.0 tskin**

2.5

2.0

15.0
02

0.5
15.0

TABLE 11l SELECTED TOXIC DUSTS AND FUMES (Continued)

Substance

Manganese
Pentachlorophenol
Phosphorus tyellow!

Picric acid

Selenium compounds

Sodium hydroxide

Tellurium

Titanium dioxide

Trinitrotoluene

Uranium

VYanadium pentoxide

Zinc oxide
fume

Zirconium
compounds

Description and Effects

Silvery gray metal. Hazardous from
irthalation of fumes or dust.

flakes. Harmful
Emits toxic fumes when heated.

Dark-colored dust.

Poisonous mainly by inhalation. Severe
buin hazard from skin contact.

Yellow crystals or liquid. Explosive—
particularly metallic salts. Emits toxic
fumes on decomposition.”

Toxicity varies somewhat according to
" the solubility of the specific com-
pound. Often causes contact dermatitis.
White, deliquescent pieces or lumps.
Has severe action upon all body tissue.

Similar to selenium chemically and in
physiological effects.

White to black powder. Considered in
the nuisance category.

Colorless to yellow monoclinic crystals.
Emits toxic fumes of oxides of nitrogen
when heated to decomposition. Highly
poisonous explosive..

Highly toxic and o radiation hazard
that requires special consideration.

Yellow to red crystals. Acts chiefly as
an irritant to the conjunctiva and re-
spiratory tract.

Amorphous white or yellow powder.
The powder is essentially nontoxic, but
freshly generated fume may cause
metal fume fever.

Most compounds are insoluble ond

have low toxicity.

Threshold Limit
in Milligroms per
Cubic Meter of Air*

5.0

0.5 skin**)

0.1

0.1 tskin**Y

0.1

2.0 3
0.1
15.0

1.5 (skin* ™}

0.05 (soluble com-
pounds?

0.25 {insoluble com-
pounds)

0.5 idust)
0.1 (fume)

50

=These threshold Hmit values were adopted by the American Conference of Govern-

Vhese threshofid limit values were adopted by the American Conference of Govern-

mental Industrial Hygienists in 1962,

94, When  the soluble sahs of
berviium, especially berylliunm fluo-
ride. come in contact with cuts or
abrasions on the skin, deep uleers
may be formed that heal very slowly.
Complete surgical excision of the ul-
cer ix sometimes required in order to
cffect healing,

Metal fume fever

O30 Metal fume fever s an acute
condition of short duration caused

by a bricl high oxposure to the
freshly generated fumes of metals
such as zine or magnesium or their
oxides. Symptoms appear from four
to twelve hours after ‘exposure and
consist of fever and shaking chills.
There is complete recovery usually
within one day. and ordinarily the
cmplovee can return to the same job
without recurrence.. However, after
aperiod in which there has been no
contact with the tume, for example,

National Sufety News, June 1963

mental Industrial Hygionists in 1962,

**The word “skin™ in this table indicates that the substance can penetrate the skin to

contribute to the exposure.

)
after a layofl. resumption of exposure
is likely to bring on an attack.

96. To cause metal fume fever,
heavy concentrations of fumes are
required. Zine oxide fume s the
most  common  souree, but
caused by the inhalation of fumes
from magnesium oxide, copper oxide.
and other metallic oxides have also
been reported. The condition does
not occur from the handling of these
onides in powder form. Apparently.

CAases

National Safety News. June 1963

it results only from the inhalation of
extremely  tine particles  freshly
formed as fumie (nascent fume).

97. Nickel. mwercury. and other
metals may also prodoce a fever fol-
lowed by the toxic effects of the
clement,

Allergic Reactions
08, When in the form of dust. .
large number of materials may cause
various allergic reactions in suseep-

tible individuals. Examples of such
agents are certain animal products,
foods, drugs, and chemicals. The
bodily systems usually involved in
allergic reactions. which may be quite
severe, are the skin, respiratory sys-
tem, and gastrointestinal system. Oc-
casionally, two or more systems are
involved. Some of the allergic reac-
tions are dermatitis, hay fever, asth:

ma, and hives. .
99. Usually, the victim is subject-

cd to a scries of exposures without

any reactions during which _sensiti-
zation is built up. These exposures
may occur continuously for ycars.

Then, at the end of the “incubation

period.” which varies according to

the “individual, ‘a reaction is pro-
duced.

100. For a true allergic reac-
tion two factors are required:

a. A history of prior exposure to the
material involved (sometimes not
known by affected empldyecs).

b. A “challenge dose™ of the mate-
rial. which provokes the allergic re-
actwon.

101. Continuous exposures may
act as “desensitizing  doses.” and
under these conditions an” allergic
individual may work without incident
for long periods of time only to find
that re-exposure after removal from
the sensitizing material (such as after
a vacation) causes an allergic re-
sponsc to recur. -

102. Medical and enginecring rec-
ommendations to prevent  allergic
reactions are based on prevention of ¢
exposure by means of personal pro-
tective cquipment. ventilation meth-
ads, or removal of sensitized individ-
uals from the cxposure.

Infections

Infection and pneumoconiosis

103. The presence of pulmonary
discase that significantly interferes
with the natural defenses against
forcign particles may increase sus-
ceptibility to pncumoconiosis. Con-
versely, @ pncumoconiotic lung is
more prone to infection. For exam-
ple. tuberculosis occurs more  fre-
quently among silicotics than among
normal persons. Severe disability or
death of a siticotic. when caused by
pulmonary conditions, usually results
fram complicating tuberculosis either
alone or combined with other infec-
tons.

Bacteria and fungi

104, The possibility of lung in-
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