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: Moun.tsnght on the hub.

A VERY SPECIAL ALARM

How would you ull |mnlhn tn the menace .of blx wheeled

* vehicles, such &s loaders and scrapers, where noise and activity - -

t - : Backdlp
levels are high? —Use the new twstvedoch Bullard 2
Aarm, designed to comply with US. Army Corps of Engineers

for a mechan-
- sound speclfications at ths lowest cost possible
" ‘ical bell alarm. Self<contained, easily Instafled, with almost

o maintenance, the Bullard BackUp Alamn is completely

- aitomatic. it can be adjusted to give waming for. forward

iver vish
mavement, too — essential for vehicles in which driver visl
bility is fimited. ® The sixdnch Bullard BackUp Alarm Is
more mn adequate for rrml trucks and buses. A new Qufck

SAUSALITO

(/23]

JUST FOR BIG WHEELS!

’Amcnnunt Mounting simplifies remaval of the entiro unit when -

changing wheels. And for forkiifts and other ‘smallwheeled -

ipr with-.
- equipment, there are Bullard Industrial Truck lJm_r_s,.
. ne::deh for continuous sound, or forward, or reversé’ action.

8 Buyllurd also makes Bull/Hom Alarns for crawler machines,

first afd kits and HARD BOILEDS head pmie:&n. Ask ynuv R
.Bullard distributor, for product *

{itetature or write the. -
Bullard Vehicte Safety Division,
280 Bﬂdamny Sausalito, Clllhmh.

_E. D. BULLARD COMPANY';;"'
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Men's clothes were ‘going to pieces

Tufnt man is cleaning out a dicsel fuel oil tank. To
i finish the job. iru- !;Js (‘t]rxquirm Ti‘n(ob:lhe unk where  of bfing far steonger, the BFG suit weighs much less than
theee’s a mistute of oil and water, Trouble wius the oil  regular saterpr i it"
softencd his wotk suic and boots, caused the eubber codting fofublc. “:;rp oof clothing. and 1 ot and maye com:
to peel off at the slightese snag, The B.F.Goodrich Xeracuf-boor, shown here, is idea) for
This was the situation until B.F.Goodrich came up with  use whetever oif and grease are encouncered. I¢ has » non-
rotective clathing chat solved this costly problem. The  skid molded outsple that gives terrific traction on the
FG work suit is made of 2 special nylon fabtic chat is fout
times sconger than che fabric usmf in
ordinary protective clothing. This is then
couted with a special oil-resisting rubber -
compound,
On many industrial jobs, B.F.Goodrich
oil-resisting suits have shown they cn
sund the most punishing wear and tear

feacures, too, that make them easy to
wear as well as protective.

To find out more about B.F.Goodrich
protective dothing, boots and gloves,
sce your supplier or wrice for free catalogs!
B.F.Goodrich Industrial Products Ca., Dept.
M-307, Akron18,0.1n Canda:Kitchener,Ont,

BEGoodrich

™ . CIRCIE M4 ON READIR CAZD

—outlast ordinary work suits by as much as 2 to 1. In spite

slipperiest surfuces, Long-lasting BFG glovey have many |

. - DATA SHEET 531
A NATIONAL SAFETY COUNCIL
TE_(HNKAI.S!RVI(E -

- DUSTS, FUMES, AND MISTS
| ~ININDUSTRY

30 days. Subscribers to lhe Council's data sheet maintenance '
service will receive akcopy in the next gumerly mailing.

Introduction

" 1. Industria! 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 to determine

" the need for controls. This data sheet

is intended to guide employers, plant
safety cngi ] man-

. This deto shest Is one of o serles

-fisld Is necessarily included. This

published by the Nationo! Sofety
Councll, reflecting experience from
many sources. Not every cccepts
able scfety procedurs in  this

dalg ‘theet should not be con-
fused with Americon Safety Stend- °
ards, federal faws, (nsuronce re-
quirements, state lows, rules, reg-
ulatiens or municipol ordinances.

ogers, and supchisurrs.
2. A plant manager who belicves
that he has 9 toxic or irritating dust

" mosphere, a control program may be .

required. In such g case, three steps

must be taken: .

a. The propettics of -the specific dust.

* fume, or "mist and its possible

. physiological cffects on cmployees
must be ascertained.

*This data sheet covers toxic and itri-
* iating air contaminants encountered in

industry. It docs not include 2 dixuuign
of the explosive properties of such air.
boime particulale matter.

Notlonat Sofsty News, June 1963

must be provided where indicaled.
The type and extent of controls
will depend wupon the physical,
chemical. and toxic properties of
the dust, fume, or mist. the evalua.
tion made of the exposure. and the
operation that disperses the con-

.\ - 1

. . ]

4. Except for the skin diseases,
most occupational diseases are ac-
quired by inhalation of material.
Lung tissue s by far the most efficient
medium the body possesses for ab-
sorbing materials. In addition, the

- surface area of this lung tissue aver-

ages 55 square meters or about 590
square fecl. -

5. Certain dusts that reach the
lungs can pass dircctly into the blood
stream and be absorbed over a long
period of time. Others may stay in the

lungs and set up loca! irritant or dam- .

aging action,

3 rticu) re must -
prablem should consult & competent b I:‘c,“ff,_“;'c:; ’d:mu:u :, :.,\; 6. Toxic and irritant dusts can
industrial hygienist, Such help may . chemical analyscs of air samples,  also be ingested in amounts that may
be obtained from his own company. . and a stép-by-step analysis of the  cause trouble, If toxic dust swal-
insurance carricr, privatc consul- operations must be made to find  lowed with food or saliva is not sol-
tants, or ~state .hcahh or labor the arcas where employees are ex-  uble in body fluids. it'is eliminated
agency. - . poscd to hazardous amounts of directly through the intestinal tract.

3. To protect the h;;“m‘ °fd°"" ;]:fs “‘:l'g“:'h:hm: 03:::::‘:: ’:;L Toxic materials that are teadily sol-
ployees who work where a dust, oy uble in body fluids can be absorbed
fume, or mist created by a manulag- the dusl.. fume. or mist is dispersed. - in the digcsu'y\-g system and picked up -

- turing process is released into the at- ¢ Appropriate methods of control L -

by the blood.

7. A-thied way in- which toxic”

and irritant substances may enter the

system is skin absorption. Many or--

ganic compounds, such as TNT, cy-
anides. and’ most aromatic amines,
amides, and phenols, can produce

e
needed for lead oxide dust, for
example. would not be needed for
limestone dust, since much greater
quantities of limestone dust can be
tolerated.

¥ p g by direct contact
with the skin. Contact of toxic and
irritant dusts with the skin also may
result in skin ifritation. .

8. As compared to" inhalation, .
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however. both ingestion and skin
coatact arc of relatively-minor impor-
tance* in industrial poisoning inso-
far as dusts, fumes, and mists are con-
corned.

Origin and Properties of
Particulate Matter
9. The dust normally present in
the atmosphere has a  beneficial
etfect in screening out some of the
harmf{ul 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 ¢liminate or isolate the small
amounts of dust trapped in the lungs.
Air pollution, radioactive fallout,
pollens, and similar conditions may
have an adverse effect 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

lungs.

Sources

10. The term dust as used in in-
dustry is generally applicd to air-
“borne solid p;\mclcs that range in
size from 0.1 micron to S microns
(on¢ micron == | /10, 000 i

" with talc. Dust may be formed and

dispersed when solid materials are

. reduced to small sizes in processes

such as grinding. crushing, blasting.
shaking. and drilling. In thesc proc-

" esses, the mechanical action of the

grinding or shaking device supplics
a source of cnergy to” dnsp;rsc the
dust formed (Figure 1).

12. When a solid such as a metal
is heated to a temperature high
enough to volatilize it, the valatil-
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 less than

0.5 micron in size. In some cases, the -

hot material reacts with the air to
form an oxide. Examples arc lead
oxide fume from smelting and iron
oxide fume from arc welding. Also, a
fume can be formed when a material
such as magnesium metal is burned

-or when welding or gas cutting is |

done on galvanized metal.
13. A mistis formed whan a finely

divided liquid is suspended in air. -

An example is the oil mist pro-
duced during cutting and, grinding
opcrations.

14. Ymokc may be formed by the

= 1:25.000 inch). Process dusts
below- 0.5 micron in siz¢ are rare.
Dusts above S microns in size viually
will not stay air-borne long enough
to present an inhalation problem. -
11, Dust may enter the 3ir from
various sources. [t may by dispersed
whea a dusty material is handled.
such’ as whea Iead oxide is dumped
into a mixer or a product is dusted

Figure 1. Duat from lovadry sand is gensroted
during the thare.out of cetings. The mechanical
ottien of the thehe-out mochine ditperies the
dunt. Poth token by the dust porficles os they
are drown into the hood thows the efficiency
of the locol exhaust system. (Courtary Amaricon
Foundrymen's Society!

0

inc of -organic
materials. Smoke generally contains
droplets as well as dry particles.
Tobacco, for instance, produces a
wet smoke composed of minutc tarry
droplcts. The -size of the particles
contained in tobacco smch. is about
0.25 micron.

15. Radioactive dust ma) be dis-
persed in the same ways as other in-
dustrial dusts. Radium, thorium, and
other radioactive elements are pres-
cnt in extremely minute amounts in
the atmosphere.

Magnitude of particles

16. When a solid is broken into
finely divided particles, its surface
area is increased many times, For cx-
ample, | cubic centimeter (0.06%1
cubic inch) of quanz in the form of a
cube when crushed into 1-micron
cubes will give 1012 (1.000,000.-
000.000 or one trillion) particles
with a tota! surfacc area of 6 squarc
meters (9.300 squarc inches), as
compared with 6 square centimeters
0.930 squarc inch) for the original
cube.

I7. When a solid is broken into
fincly divided particles, the volume
occupied by the mass is also in-
creased b of the voids b

50 million particles per cubic foot of
air (mppef), resulting from 1 cubic
centimeter of material reduced -to
particles | cubic micron in size, will
occupy - an air space of 20,000
“cubic feet.

8. Even smaller amounts of toxic
dusts, fumes, and mists, will make a
workroom atmospherc hazardous.
For example, the threshold limit
value for lead, as adopted by the
Amecgican Conference of Govern-
men(al Industrial Hygienists, is 0.2
mnll&ram per cubic meter of air
(mg/cu 'm), which is 0.0000002
‘ounce per cubic foot. Therelore,
the dispersion -of only 0.002 ounce
of lead will be enough to give the
threshold limit value of 0.2 mg/cu m
of dust or fume in an airspace of
10,000 cubic feet (280 cubic me-

.ters). The concentrations that may
be preseat in the workroom wnhoul
harm to health are different (or duﬂer-
ent substances.
. 19. A person with norma.l cye-
sight can detect dust particles as small
as SO microns in diameter. Smallcr
air-borne particles can be detected
individually by the naked cyc only
when strong light is rcflccted from
them. Dust of respirable size (below
10 microns) cannot be seen without
the aid of a microscope.

20. Most industrial* dusts consist

. of particles that vary widcly in size.

with the small patticles greatly out-
numbering the large ones. Consc-
quently, with few exceptions, when
dust is nqticeable in the air around
an operation, probably more invis-

sible dust particles than visible oncs

are present.

Soparation 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 each component in the
original mixture, and the hardness
of the materials (hard. materials will
resist the pulverizing action of. a
"mechanical device.)
. 22. For ecxample, foundry mold-
ing sand contains a large percentage
of free 'silica (quartz) with a lower
percentage of ¢lays. Most of the clays
consist of fine particles that can be
air-borne. but most of the quartz
particles are too large to be air-
borne. The air-borne dust, there-
forc. as' compared with the original
may contain a much higher

the particles. A dust ion of

P ge of clays and "a much

Natlonal Safety News, {vnl 19483

Tower percentage of free silica.

23. Dust particles arc, of course,
attracted by gravity, Their setting
rate through still air-will vary with
their size, density, and shape. Mi-
crascopically small particles settle out
more slowly than larger particles be-
cause of their relatively minor densi-
ty and because of their being in-

Py d

Mineral particles Jarger than 10 mi-

- crons will settle out relatively fast.

The estimated setiling rates for silica
dusts in still air are given in Table L.

TABLE 1. SETTUNG RATES
FOR SILICA DUSTS .

digestive tract before they are elimi-
" nated. Hence the-final toxic effects |

.can cause hay fever from its action

of larger dust particles may be de-
layed. The larger particles of irri-
tant dusts can cause immediate effects
in the upper respiratory system.

27. Ragweed pollen, which var-
ies from 18 to 25 microns in diameter

in the upper respiratory system. This
type of dust and other allergenic
types, -as well as bacterial “aad
irritant dusts, can cause dmicuky
even in the larger air-borme sizcs.

28. When dust-laden air is in-
haled, some of the larger particles arc
trapped by .the hairs in the nose.

. Other dust particles are removed

from the air as’ it passes over the
moist membranes of the nose,

ﬁme to

L : Fall 1 Foot
Size in Microns {minutes)
0.25 590.0
0.50 187.0
1.007 540

200 - ;145
500 . C 25

'24. Maost of the' particles in air-
bome industrial dusts are small. Be-
cause of aif currents, the fine parti-

throat, and other portions of the
upper respiratory system. .

.29. The bronchi and other re-
spiratory ‘passages arc “covered with
a large oumber 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 o push mucous and
deposited dust upward to the mouth
so that the particles can be ex-

cles in dust clouds at an op
will remain suspended in the work-
room air for relatively long periods

of time. The smaller dust particles, .

moicover, will travel farthér away
from their point of origin than will
the larger pamcks so that the far-

ther dust is from its source, the '

greater the percentage o! small par-
ticles it contains.

Inhalation of Dusb, Fumes,

. and Mists .

25. With the exception of such
fibrous materials as asbestos,  dust
pamclcs must usually be smaller than
'S microns in order to enter the alveoli
or inner recesses of the lungs. Al-
lhough a few particles up to 10
microns in size may enter the lungs
occasionally, nearly all the larger
particles are trapped in the nasal
passages. throat, farynx, trachea, and
bronchi, from which they are expec-
torated or swallowed into the diges-
tive tract.

26. When Iargcr particles of cer-
tain toxic dusts are trapped in the
upper respiratory passages, they
can be absorbed by the body fluids

in the nasal passages and in the -

Kﬂfcwnl Sahfy Nm. Juae 1961
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Ratention of dust

30. Many studies have been made
in an eflort to determine the amount

of dust that is retained in the lungs, '

but there is no simple answer 2o this
question. It has been shown that
the size of the dust particles, the
rate of respu-anon, the density of
the dust in the air, the efficiency of
the dust-catching mechanism, and
probably many other factors are in-
voived.

Sizes of particles inhaled

31, Although an occasional dust
particle of larger size will cnter the
lungs, particles Jess than 3 microns in
diameter are the most likely to do so
and thus have the greatest oppor-"
tunity to cause a physiological re-
_action. In silicotic lungs, for example,
dust particles under 3 microns greatly
outnumber larger ones, and many
particles are less than | micron.
32. In the case of very ﬁnc

Figure 2. Metc! volatilized by the heot of weld-
ing lpter condenses to ‘form o feme. On this
bench-welding Intcllation, fumes ‘ore remaved
ot their point of origin by o properly locsted
tocul sxhount Ingaflafion. (Courtesy American
Faundryman's Society)

of asl;éstos workers' at autopsy. ‘A

‘typla! fibrosis caused by asbestos

is produeed by fibers ranging from-
20 to 50 microns in length, but only
a few microns wide.

Physiological effocts

33. The physiological rem:uons
caused by the inhalation of air-
borne particulate matter will vary
with differeat types of dusts, fumes,
and mists. The reactions include:
a. The cardiopulmonary  reaction

which consists of the pneumoce- .

nioses, such as silicosis and asbes-
tosis. In certain cases, speific 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
maialy just an accumulation.of a
relatively inert dust in thé lungs.
b. The systemic reactions which are
caused by toxic dusts of such ele-

ments as lead, manganese, ¢ad-’

mium, and mercury, by their com-
pounds, and by cemln organic
compounds.

¢ Meut fume _i:v:r which results .

from the inhalation of finely divid-
ed and freshly generated fume of
zinc or possibly of ma;nesmm or
of their oxides. This is a transient
condition.

d: Allergic and sensitization reactions B

- which may be caused by inhala-
tion of, or skin contact with, such
materials as organic dusts from
flour, grains. and some woods and

dusts of a few orgamc and inor- |

gzmc chemicals.

fibrous asb dust, an p

occurs in the size of particles in-
haled. Many fibers up to $00 microns:
tong have been found in the lungs

-

c. B fal and- fungus m!ecucns
which occur from inhalation of
dusts containing active orpmsms.
such as wool or lur dust contain-

N
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Asbestos

PRI

N TABLE 1. SELECTED INDUSTRIAL MINERAL DUSTS

TABLE 1. SELECTED INDUSTRIAL MINERAL DUSTS (Continued)

o1 o filtering ogent, and in wood and pom! fillens. A cryptocrystolline form
of free silica.

AMORPHOUS FREE SILICA
(Nagerpmalline),

Diatomaceous eorth

Silica gel

A oft, gritty amorphaus silica compoied of minufe siliceorn skeletons of small
aquotic plants, Used in filtrotion ond decolori of liquidy, ion, filler
in dynomite, wox, textiles, plasfics, point, ond rubber. Colcined and flux.cal-
cined digtamoceaus earth contcim opprecioble omounts of bolite, ‘and
dust levels should be the saine o for cristobolite, e

LA ive absarb isting of the om sitica

the actian of HCI on sodiym slicots. Hard, glowy, quartzdike in appearance.
Used in dehydm!mg ond in drying and o1 o catalyst carrier,

Amorpharus = 20 mppd
Coldried = uie. formula:
250

RS0, +5 7

20 mppef

SILICATES
{Compounds mode up of silicon, oxygen, and ane or more metoh with or
withaut hydrogen, These dush caise ific duss ctians, but g Il
do not interfare with pulmonary Function or result in d’nobiﬁry.)

Clon

A hydrated magnesivm sificate in fibrovs form. The fibers are balieved to be
the mare hazardov component of aibestos dust,

A grect variety of aluminum—iilicate bearing rocks, plostic when wet, hard
when dry. Used in pottery. stoneware, tils, bricks, caments, fillens, ond abro.
sives. Koolin Is one type of cloy. Same cloy depasin mey laclude apprecioble

. quorta, Commercial grades of clays may contain up ta 20 per cent quone.

Feldspar

Most abundont group of moterials, compésed of Mlicotes of oluminum with
sodivm, patowsium, ¢ocivm, and roraly barium. Mosl economically important
minecol. Used for ceramics, glows, obrasive wheeh, cement, lmulnuon. ‘ond
fertilizer,

i 5 mppsft *

50 mppsft

s0 mppeft

*These threshold limit values were adopl:d by the American Conference of Govcmmemallndunrn:l Hy;nemm in 1962,
== Threshold Yimit values obtained from formula apply 1o all the subsiances in “Cr)slallmz Free Sitica™ group.
*Threshold limits given for subsiances in “Silivates™ group are for compounds conlaining less than 1 per cent crystalline silica, For
umpunn-ls containing more than | per cent silica, calculate threshold limit from formula: 230

[l
A
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ing anthrax spores or wood buk

- ar grain dusl contining parasitic |

fungi.
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.
Damage to internal tissues, which
may result from inhaled radioac-

tive materials such as radium ond -

Its daughter products and from
other radioisotopes that emit highly
ionizing radiation.

Pneumoconioses -

—— 34, Pneumoconiosis comes from
three Greek words that mean “lung,
“dust," and “abnormmal 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 organi¢ dusts
are_capable of producting lung dis-
cases, but not all these diseases
are classified as pneumoconioses be-
cause they are not all a “"dusty con-
dition™ of the lung.

-35. In-very rare cases, ennugh
dust had been inhaled to cause
mechanical  blockage of the -air
spaces. Flour dust has been known
to cause this condition. Some dusts

Matlong! Safety News, June 1983

may be essentially inert and remain
in the lungs indefinitely with no
recognizable irritation, and a few
like limestone dust may be gradually
dissolved and elunmamd without
harm.

Threshe!d Limit SHICATES
. in Million Porticles- " e
. . . . N . . {Compounds made yp o silicen, axygen, ond one or more metoh with or
.Foot of Al - < : - - -
,s“b‘."’."“ Description ond Uses per Cubic d . without hydrogen. These dusts cause nonspecific dust readtions, but generally  *
CRYSTALLINE FREE SILICA do not interfers '!‘" puimeonary functian ot rewlt in disabiliy) .
(s, ‘“dl"f,'."“ . ' YL Follery eanth A hydrated slico—glumi d with ferric guide. Usad 03 0 50 mppctt
'“"":"",’ ine . filter medium and a1 o Cotolyxt end cotelyst corrier and in cosmetia ond -
orms . : hnn?lddn. .
Chalcédony A heat-resistant, chemicolly inert form of nialline quartz. A d ,Calevlate from formula:** Kaolin " A type of doy camposed of mixed ulum ond vied for refractories, caromics, 50 mppcft
- material. Rore in industry. s 250 tle, and stonewore. -
Chert * A microcrystallin farm of silico. An impure form of flint ved in abrosives. 7 %50, +3 Mica A lorgs group of silicctes of varying compasition, but simiar In physial proper- 20 mppcht
* Cristobolité A craliine form of free ailico, extremely hard ond Inert Chmi(ﬂqu'."fY :’:I:Irxh:l'l:uzr::ﬂ:m deavage and can be 1piit ino vary thin sheens. Used ’
reqistant to heat. Quarrz in refractory bricks ond amarphous sifica in diatomo. . ’
coaus earnh are altered to crlstobolite whan exposed to high temperoctures (eal. .. Ponland cement fine powder containing mpound: of fime, alumino, silica, ond iron oxdc. 50 mppctt
cined). Cristobolite i extersively used in pnd-lan costing by the hat wax Uudm(wumnlan méteriol,
rocess, dental loboratory work, ‘ond ertain iofty ceramics. - . .
process o i certoin specialty - Silicon Sluhhblack, very hord :mh:h. Und o1 ehmm ond nfmdovy moterial. 50 mppeft
Flint A microcrystolline form of nctive quortz, more opoque and gronulor 'hnn ' carbide. . :
cholcedony. Used as on.abrosive and in ceramics. (Carborundum}
Josper Y microcryvtalling impure form of silico similar to :h«' Used for 'd«orunu Tale _‘ A hydrous mognesium sﬂauwn& in ceramics, coametica, paint, and phar- 20 mppcft _!
purpases. Rore in industry, N . . maceuticals, and os o filler in soap, putty, and plaster, . P
Quorz Vitreous, herd chemically resistont ﬁn silico, the moil common form In nature.. y.,;,.;ﬂ,n.. An ded mico thyd ] i ! silicartel, Used -in ;.,m. 50 mppeit v
. The main constituent In sandstone, igneous rocks, and comman sands. ‘ weight oggregates, insulation, fertilizer, ond soit undmemn. o o filler in
Tridymite Vitreows, calarless form of free sitico. Farm‘rd when quortz is heoted to 870 C . robber and palnn, and o1 o nt carer. .
11,598 £, . ’Thmhold limits given for substances in “Silicates” group are for compounds :onmmng less than | per cent crynallme silica. For
Tripali A porows, siliceous rock, reslting fram the decompasition of chert ar siliceous compounds conumlnz more than 1 Pef cent silica, cal liemit from 250
(Ronenstone) limestane. Used o1 o bale in s00p ond scouring powders, in metal palithing, % Si0: 4+ 8 7

38. Definition. Silicosis has been
defined as “a disease due to breath-
ing air containing silica (Si0,)
characterized anaromically by gener-
alired fibrotic changes and the de-
velopment of miliary nodulation in
both lungs, and clinically by short-
ness of breath, decreased chest ex-
pansnon. l\:ssencd mpacny for ‘work,

Silicosls
36. The most important lung dis-
case caused by the inhalation of

mineral dust is silicosis—well-known"

in industries where crystalline free
silica dust is present, such as foun-
driés, glass manufacturing, granite
cutting, mxning. and tunncling in
quartz rock. It is found throughout
the world, and in the past it has had
many names, such miner’s asth-
ma, grinder's consumption, miner's
phlhms, potler's rot, and stone-
mason’s disease. The same occupa-

‘tional; disease. however, is meant by

all thésc names, and it is caused by
dust from crystalline free silica, us-
vally quartz (sce Table H).

37. Althiough considerable prog-
ress has been. made in dust control
in’ industry, men still develop sili-
cosis in plants and on jobs where
dust control is not adequate. Engi-
neering control is still the basic
means of preventing this disease, and
dust control equipment and. proce
durcs must be. carcfully maintained

b f fever, i d suscep-
tibility (o tuberculosis (some or ail
of which symptoms may be present),
and by charnctensuc X-ray find-
ings.”™*

39. Faciors of m/luence. Sili-
cosis has been known to manifest
itsell aficr widely differing periods
of exposure to silica dust. Appar-
ently, devclopment of the discase
dcpcnds upon:

2. The amount and kind of dust in-

b. The percentage of free silica con-
tained in the dust. °
¢. The form of the silica.
d. The size of the particles inhaled
e. The duration of the exposure.
—'Conlinntd on page 95

"‘Repon Umm) of lh€ Cnmmmee on
e
Sundan! anca in Compensation n!
Occupational Diseases,” Year Book, 1933,
American Public Health Association, 1790
Broadway, New York 19. p to0.
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. How one of the world's most
important insurance companies .
-chose this symbol...and why

Sure, Wousou has landmarks more

- impressive than this depot. And as

for trademarks, Employers Mutuala’
handeomo -office in Wausau would
be a far better reflection of our
coast to coast operations and our
5325 million assets.

But there's snother dlmcmwn to
Employers Mutuals of Wausau.

* And when we st out to define it

and_ describe it, we ﬁnd the depot
docs it beat. -

Back in 1874, the first train puffed
its wny through the Wisconsin tim-
berlands, summoned north to
Waurau by the thriving lumber in-
dustry. From then on, the depot
stood os proof that this community

was no longer the “faraway place.” |

as the early Chippewas had de-

Aol

© Wai usau just asit has bccn

scribed it in givirig Wausau its name.

This Wisconsin community is an
integral part of the operating phi-
losophy of Empl Mautuals' of

in the field of workmen's compenaa-
tion. We write group health and
accident, fidelity bonds, and all
formn of fira and casualty insurance,”

out the 52 ycars since this mutual

bile. We writs only
nonassessable. policies. We're proud

infuranée y was founded
Call this neighborly concern or
“Main Street" fricndliness and co-

. operatjon. It’s a way of doing busi-

ness oar policyholders secem to like
nr% we don't want to lose.
mployers Mutuala of Wausau is
a large company now, but tho
Wausau Way is ovident in our rela-
tionshlp with policyholdors every-
where. We do busincss in all tho
frincipal citics of the nation through
145 oflices. We are onc of thé largest
and most expericnced underwriters

CIRCLE & 9! AEADER EA&D

of our unbroken record of dividend-
uvlnzs And, as a mutual company,
we're dedicated to the p:
of loss.

" ond Eml)]ﬂYEI‘S
ores | Mutuals

"1 of Wausau

£0% vt s e -

l .
f. The powers of resistance of lhc
individual concerned.
g. The presence or absence of a com-
plicating process such as infection.
40. Many theorics have been ad-

. vanced over the years to c'xpl:un

why crystalline free silica acts as it

. does in the lungs. Theories have
. "been based on the hardness of the

material and the effect of sharp
cdges, solubility ph elec-

" respiratory diseases. Chest X-rays

may show an enlarged heart as a re-

sult of the body's attempts to over-

come the resistance of restricted
blood vessels in the lungs. Pulmonary
tubcrculosis Is a frequent complica-
tion and gccasionally results in déath.

46, Detection and development.
Silicosis may be detected by chest
X-my: in- each of the three stages.

trochemical action of the crystals,

and immunological reactions.

41, It is believed now that the
fibrosis produced is’ caused not_by
the hardness or sharpness of the
particles, but by.a combmauon of
sllgh( solubility with a

. X-rays alone are not
sufﬁcncm for a positive diagnosis,
for the shadows may be due t0 2

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

$1. In some advanced cases.: the
fibrous tissue will slow down or

even prevent thé diffusion of oxy-

gen from the lung to the blood in the
capillarics, and the blood in “the

. arca will not be complclcly oxy-

genated. The fibrous tissue can also
affect the blood vessels by oblitera-

ting them or cutting down the fldw of, -

blood. - All these - efieets tend to
limit the rate at which oxygen is
pplied to the body tissues. Emphy-

variety of other includ-
ing -infection or another type of
pneumoconiosis. The individual must’
have had a definite to.free

sema is the most obvious symptom.

2. As.the inhalation of silica

over the years, the amount

cal ‘effect and an lmmuna!ogical
¢ffect=but’ no one is certain of the
exact mechanism of the discase. Ex-

- perimental work on the reasons for

the development of silicosis is still
going on in various parts of the
world. If the precise mechanism of
s:lu:osls could be determined, better
s might
be developcd and’ possxbly a cure.
could be found.

42, Three stages. Silicosis is gen-
erally classified in three separate
stages by medical authorities. More
sophisticated classifications are some
times used for the various X-ray
stages and complications of the dis-
case, but for a basic understanding
the three smgcs give a good break~
down. N

43. The ﬁrsx stage of the dis-
casc produces no disability. The
affected man’can carry on his work
as well as ever. Frequently, the in-
dividual is not aware that anything
is wrong, and the disease is revealed

. only by opaque nodular shadows on

a chest X-ray coupled with a known
cxposure to crystalline free silica.
44, In the sccond stage, respira-
tion-may be aflected in some persons
but not in all by any means. Labored
breathing on heavy exertion usually -
is noted first, and a dry cough also
may be present. .
-“45. The third stage can develop .

“ after the second stage cven though the

individual has been removed from ex-
posure to sillca dust. However, the
progress of the disease will be slow-
cr without continued dust exposure.

" . Breathing may ‘become  severcly

labored. The worker is far below notr-
mal physically and is susceptible to

Natlanal Safety News, June 1963

silica,” b only it can cause sil-
icosis. The complcte occupational

* and medical history of the employee

must thercfore be evaluated belore a
conclusion ¢an be reached. The cor-

." relation of chest X-ray findings and

physical disability may be poor in
many cascs.

47. From most industrial cxpe-
tience, silicosis’ seldom develops in
less than five years and in many

- cascs may take 20 years or longer to
“become disabling. .
48. The development of silicosis in

its "earliest stage is not perceived by
the individual. The disease cannot
be cured by any means yet known.
Tuberculosis is more prevalent in,
persons with silicosis, but the inci-
dence is dccreasing, as it is in the
general population. -

49. Men with carly signs of siti-
cosis are able to perform their duties
and are not a menace to other em-
ployees, for it is not a contagious
discase. A perceptible X-ray change

of fibrous’ tissue will. of course. in-

crease, with the ultimate result that.

the lungs will not readily oxygenate
sufficient blood for the body's aceds.
Then when the oxygen demand of
the body is increased by exertion,
the individual will fecl distress with
shortness of breath.

53, Amorphous free. silica differs .
from crystalline (ree silica in physical
structure and in physiological effects.

. In the amorphous state, mokecules of

silica exist in random orientation,
which may be caused by naturat forc-
es to form opal and diatomaceous
carth (kicsclguhr). Amorphous silica
may be converted by anificial proc-
esses into such forms as silica gel,
silica fume, and fused silica or quartz.

54. If amorphous silica is heated
to a high temperature, as in cakining.
forms of crystalline 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

is not g ds for g disability
because most peopls show chest
changes with advance in age even
without exposure to dust. Where
there is'a known cxposure to silica
dust, however, mea with early signs
of silicosis should be seen penodx-
cally by a physician,

50. Action of silica on the lungs.
At the points in the lung. where
sitica dust is deposited and accumu-
lated, a fibrous tissue develops and
grows - around the parnticles, This
fibrous tissuc is tough like scar
tissue. It is not as clastic as normal
lung tissuc, docs not permit the ready
passage of oxygen and carbon diox-
ide, and as it proliferates, cuts down
the amount of normal lung tissue. As

can readily cause dmomne pneu-

moconlosis.

§S. When distomaceous earth 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 50 mppef (see Table 1),

but that theatmospheric concentra-

_tion for dust containing cristobalite ",
be kept under § mppef.

$6. Various commercial products

containing particles of silica under-

I micron in size arc avnil'ablc. The

"
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. which” may include SiQ,.

physiological cffects of these prod-
ucts have nat been well defined.

Until mare experience with human -

beings is availuble, it is believed

these products should bc . handied |

with care.

57 Free silica and nl:rale; Free
silica is uncombined silicon dioxide
(§i0.). Silicates contain silicon
and oxygen combined with other cle-
ments in 3@ more complex molecule,
s of minerals, particularly in
gealogical reports, are sometimes re-
ported as  percentages of oxides,
L ALy,
K.0, Fe.0,. The Si0, rcported in
such chemical analyses is the total
of the silicon dioxide' present, both
the free silica’ (if present), and the
silica combined in the mincral. Such
analyses are not reliable, indications
of the silicosis potential of the
material.

$8. Tt is uncombined or free silica
that is most important in industrial
dust gapenute, So that an exposure
can be properly evaluated, the per-
ventage of uncomhined silica must be
determined by petrographic analysis

©uning a pelarizing micrascope or.

- must be
fact, there also is evidence that the

diffraction
analytical

preferably, by Xeray
analyses. and  spucial
chemical procedures.
§9. There has been some cxperi-
mental evidence that some dusts may
cnd to inhibit the action of silica on
the body, but this inhibiting action
is so slight and’ uncertain that it
discounted in practice. In

nonsiliccous components of a dust
mixture contsining free silica may
provoke a dissbling condition more
severe than that caused by the silica
acting alone.

60. With the exception nf asbes-
tos and some talcs, the silicate dusts
do not ordinurily cause a serious
disabling lung condition such as is
produiced by free silica. Much higher

" levels of silicate dusts than of free

silica dust can be tolerated.

61. In many industrics. men have
warked with silicate dusts that can-
tained, no (ree silica without devel-
epment of disability or of nodulation

in the fungs. The Neray may show

shadows indicating .dust d-.pom\ in

very high concentrations’ of ccrl:un

silicate dusts.
62. Disabli

from cxposure to abnormall) high *
tremolite *

concentrations of mica,
tale, and kaolin dusts have been de-
scribed in the literature. The clinical

. signs arc not the same for these sili-

cate dusts as for free silica. but the
symptoms can be marked.
63. The bady docs not have ade-

quate defense “against indiscrimi- -

nate. amounis of dust of any kind.
Therefore, although specific symp-
toms have not becn described for
many mincral dusts. the gencral ex-
pericnce would indicate that dust
levels should be kept within thresh-
old fimit valucs or below ( Table 11).

Asbestosls .

64. Asbestos is a gencral term ap-
plicd to several minerals having a
tibrous character. These  asbestos
minerals are hydrated silicates of

magnesium with variable amounts of .

iron, calcium, sodium, polamum.
and aluminum present as impuritics.

65. Asbestos when inhaled pro-
duces fibrous tissuc in the lungs of
both men and animals. It has been
shown that'fibers of asbestos must
be present for the production of
ashestosis. Other silicatle 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

asbestos dust, .
66. These facts lead to the con-
clusion that asbestosis is mainly the
result of physical irritation of the
Jung tisssuc and not of -a chemical

. action. which is thought to be onc of

the causes of silicosis. It is suspected
that lung caacer may be induced by

.asbestos. However, there is no im-

pressive amount of cvidence to sup-
port this assumption.

67. The finc air-borne ﬁbcrs of
asbestos can pass through the upper
wespiratory tract to the lower parts
of the lungs to cause irritation and

" to form “asbestos bodies” where the

fibers are encapsulated. This diffuse
fibrosis probably begins as a “collar™
about the terminal bronchioles.
There is cvidence that other min-
mls having a fibrous character can
a ‘reaction similar to that

the lungs, but the T is
\.w.mull_\ harmiess. However, par-

tially disabling pncumoconioses have

been  reported  where men hawe

worked for long periods of time in

9%

of asbestos. "Fiber glass, however,

does not produce such a reaction.
68. Following a study by the

U. S. Public Hcalth Service of the

asbestos textile industry,® it was
recommended that the dust concen-
tration be kept at fess than § mppcf
to prevent asbestosis. Evaluation of

.an exposure to abestos dust is based
“on the rotal amount of dust because

it has proved out in practice that
if the fine dust is kept below the
suggested threshold limit. the concen-
tration of injurious fibers will also
be kcpl within safe limits.

. Tol:éll

6. As used in mdustry “talc”

" is a very general term, To the geolo-

gist, talc is a hydrous magnesium sili-
cate, which may be a rclatively pure
mineral or may be mixed with tremo-
lite or with dolomite depending upon
where it is mined. The term “talc™ is
applied commercially to carbonate
mixtures that have the same general
feel  and physical properties; it also
is. applicd to pyrophyllite, a hydrous
aluminum silicate, which frequently
is mixed with a high peréentage of
quartz, The free silica generally

" found with pyrophyllite can cause

silicosis. 1t is thercfore essential to
know which tale is being used in
order to cvaluate a specific dust ex-
posure,

70. Talcosis is usually associ-
ated with tremolite tale, This disease
produces chang;s in the lungs and
symptoms similar to those of as-
bcslosls

Anthracasilicosis

71, Anthracosilicosis, a complex
form of pncumoconiosis, is a chronic
discase caused by breathing air con-
taining dust that has free’silica as
one of its components and that is
pencrated in the various processes
involved in mining and preparing
anthracite (hard coal)*® and, 10 2
lesser degree. bituminous coal.

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

*Drecsen, W. C., Dalla Valle, ). M.,
Edwards, T. L. Miller, J. W.. and Sayers,
R. R.. A Study of Asbestosis in the As-
bestos Textile Indunry. U. S. Public
Health Bulletin ‘No. 241, U. S, Public
Health Scrvice. Washington 25, D. C.
1938,

** Anthracosilicosis among Hard-Coul

Miners. V. S. Public Health Bulletin No.

221, U. S. Public Heahh Serv-:e. Wash-
ington ZS D.C."
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of. carbonaccous and siliceous ma-
terial. Such lungs on .autopsy are
coal black. . .

73. Symptoms found in ecarly
stages, of the discase are shortness
of breath, cough with a coal-black
sputum, pain in the chest, and in
some cascs physical weakness. In the

advanced stages, there are loss of .

weight and decreased capacity for
work panly causcd by pulmonary

(fi hitis), and
in some cases !hcrc .may be heant
failure.

78, Expcnmems with  animals
showed that mixtures of coal and
quartz produced more fibrosis than
did quartz alone. The harmful effects
of coal/dust do not come enly from
the silica in the dust, Coal dust

alone in very heavy concentrations -

over a period of ‘many years can

cause breathlessncss and  ventila. .

tory impairment.
Mlscolle |

75. Ewen th;ugh a dust is classi-

- fied as harmless, excessive amounts .

of it.can lead to trouble by causing a
pncumoconlosis or simply by me-

chanically irritating the walls of the:

M,

s

curred in the grinding of

" parts and castings. It can therefore
b concluded that reasonably good

control will prevent harm from alu-
minum dust.
79. Bauxite pneumoconiosis (Sha-

wvar's disease) has been found only

in workers exposed to fumes contain-
ing aluminum oxide and minute or

" ultramicroscopic silica particles aris-

ing from smelting bausxite in the
manufacture of corundum, an im-
pure form of aluminum oxide. It is
cssentially o diffuse interstitial fi-
brosis and marked associated em-
physema, wilh a complete absence
of any nodular fibrosis. It definitcly
does not occur from the use of cor-
undum grinding wheels or from other
forms of aluminum oxide.

p are generally classed
as benign.
Toxic Dusts and Fumies

84. Systemic reactions are caused
by toxic dusts and fumes of various
clements and their compounds and
by certain organic compounds. All
metallic fumes are irritating; especi-
ally when freshly 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, lcnd manganése,

mercury, selenium, tellurium, thall-
ium, uranium, and a fow others.®

85. The effect of some metals.
such as magnesium and zinc, appears
1o be Lransxem Only- limited data

1atl

are ‘on the cxouc "and rare

80. Some p it may
show marked shadows on an X-ray
film: these shadows. without the nec-
cssary information on the cxposure
of the individual, may be alarming
in a general X-ray screcaing pro-
gram, On clinical cxamination of in-
dividuals showing the' Xeray mark-
ings. however, oftén no disability or
symptam can be found.

81. These shadows are frequently
d when the dusts com:un

respiratory system. r, cven
though there is no chemical or physi-
cal.irritatiom; mechanical plugging of
the lungs and interference with their
ordinary processes can result. Mica

dust and kaolin dust are two good .

examplces of dusts that ordinarily are
considered benign but in excessive
amounts can cause a troublesome
pneumoconiosis:

76. Mica pncumoconiosis  has
been observed in grinding operations
where mica dusi, but no free silica
was present. There were, marked

. changes in the X-ray pictures of the

lungs and some disability. The cases
occurred where the dust exposures
were massive over many years.

earth metals. .

86. Although the dusts and fumes
from mctas with low toxicity do not
need as much attention as the dusts
and fumes from highly toxic metals,
they should naot be neglected or
disrcgarded. The metals with fow
toxicity are cdatrolled more readily
because greater amounts can be tol-
erated, but their dusts and fumes
should be kcpl at reasonable levels

atoms of relatively high mol

welght because the he:mer atoms are
fairly opaque to X-rays. Insoluble
barium dusts and tin oxide dusts. for,
example, can show very marked
shadows on X-ray films without pro-

ducing signs of significant pathology *

{barium dust that is soluble in the
body fluids can give a toxic reaction).

82. Iron oxide, particularly ex-
cessive fume .from welding opera-
tons, may produce siderosis with a

pigmentation of the lungs .{black in -

welders and red in iron ore miners)
without disability.- The X-ray shad-
ows produced by the iron .oxide in
the lungs arc somewhat similar to the
hady from silicosis. Because of

77. Kuolinosis has been described

asacondmon duced by inhal

this similarity, differeatial diagnosis

of dust released in the grinding and
handlmg of. kaolin (china clay).
Where the cases dccurred, dust levels
of several hundred million particles
per cubic foot of air were common.

78. Aluminum dust is not consid- *

cred to be harmful except: where
cxpostires “are massive.- Without ad-
verse: effects,” aluminum dust inhala<
tion has been used as part of an
endcavor to prevent silicosis. Also
without adverse effects, cxtensive
exposures to aluminum dust have oc-
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is often difficult, and heavy exposures
to iron oxide dust and fume may kad

* to medicolegal problems. It is there-

forc important to control iron oxide

exposures even though siderosis is
. 1

not disabling.

83. Limestone, marble, lime, gyp-
sum, and portland cement dusts ap-
parently have no serious effect even
after long exposures. Also, many sili-
cates and other minerals have not
caused impairment in individuals in-

haling the dusts, and the resuiting - 182

singe of any of
them can be harmfu) (Table 11 l)
Lead polsoning

87. Although . extremely sevete
cases of lcad poisoning are rare in
industry today, lead exposures must
be controlled to preverit. even the
moderate symptoms, which can be
troublesome. Inhalation of the dust

. of {cad compounds is the most com-

mon mode of entry of lead into the
system. Ingestion of lead compounds
can add to the problém if pcxa:
hygiene- is poor. Workers
therefore be encouraged to yvash
thoroughly before eating, and lunch-
rooms should be segregated from
- work areas.

88. It should be recogmzzd that’
lead is a-normal constituent of plants *

and animals. People ingest and ex-

_crete lead daily even though they

are not exposed to lead in their
daily work. The body can hand!c

*See the roilowing -Nuional Safety |

Council Data Sheets: Antimony and Jis
Compounds, 408, Arsenic and fts fnor-
‘ ganic Compounds, 499: Cadmium, 312:
Lead, 343; Magnesium, 426; Manganese,

306 Mercury, 203; Titartium, 488; Zine -

and Zinc Oxide, 267; Zirconium Powdes,
82. . - . .

te7
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-there may be loss of appetite and

e

. and-¢liminate small amounts without

harm. When intake rales exceed the
normal excretion level, build-up oc-
curs in the body. There is a safe
fevel of absorption, and if the con-
centration of lead dust in the air
of work areas is kept below the

threshold limit, there should be no -

difficulty.

89. The importance of maintain.
ing the conceatration of air-bornc
lead at a very dow value stems from
Yead's high toxicity and its tendency,
in small amounts. to accumulate in
the human system. When kead ab-
sorption in the body reaches a suf-
ficicnt degree, symptoms of poison-
ing or intoxication appcar.

Beryllium intoxlcation*

.90, Bervilium intoxication is a
severe systemic discase that can re-
sult from the inhalation of massive

.doses of dust of metaltic beryllium,

beryllium oxide. and some soluble

beryllium compounds. There are two _V

forms of the disease. One is an acute
form of chemical pncumonitis with
cough, puin, difficulty in breathing,
cyunanis, and loss of weight, In the
chronic type. known s berylliosis,

weight, weakness, cough, ¢
difficulty in breathing, cyan

cardiae failure. Mortality is high in

chronic beryllium intoxication, and
many who survive suffer from pul-
monary distress,

91. Individual susceptibility ap-
parently is an important factor in the
development of the discase. In many
instances, one employee has devel-
oped the severe symploms while oth-
er employees doing the same work
have shown o signs of disability. .

92: Bensllium  intoxication® has
never been demonstrated in individ-
wals mining or handling orc only.
There is no cvidence of intoxication
from the ingestion of beryvllium oxide,
beryllium metal, or any of the beryt-
tium alloys. Oply the inhalation of

beryllium  dust pmduc< systenic,

discaxe, i

193, Beauuse of the severe natuse
of the disease and because there s
no way of predicting who will de-

- velop it. extreme care must be taken

to contral the dust and fume that
.m~.: in the handling of beryllium.
loys, and its compounds. Beryl-
lius is toxic in such small quantity
as to be considered the most toxic of
all ¢lements yet investigated,

98

TABI.E. 11, SELECYED TOXIC DUSTS AND FUMES .

Thrashald Limiy
. in Miligrams per
Substance Description and Effects Cubic Mater of Air*
Antimony Groy metol often ouocioted with lead  ..0.5
. and anenic. Horordows from inhalo. .

tion ond ingestion. Soluble safh may .

cavss dermalitis.
Anenic Sivery brittle crysiolline metl, Haz- 0.5

ardous from inhatation and ingettion.

Uwally encountered . as ac

oxide.

Barium soluble
compounds}

Beryllium

nie .tri
!

Saluble bcrivm chloride ond ifide 0.5
ore toxic when token by mauth.

tight weight, gray metal. The metal,  0.002

low-fired oxides, soluble 1alts, and
‘ some alloys ore toxic by inhalation. ' .

Chromic ocid .
ond Chromates

Cyanide loy CN)

Nonvolatile cyanides are ingestion hez-

Red, brown, or black crytals. Caustic 0.1
oction on mucovs membrones or wkin.

5.0 (skin®

) ards, Cyanides inhibit tisswe’ oxidation
upon lnholatien and cause d.o!.h.

Dinitrobenzens |

Fluarides
and taxie.

Hydrequinone

Yellowish crystal. Hqzardous from skin.
cburmio«. inhuhﬁbn. and ingestian,

i.o (skin®*)

tnorganic fluarides are hlghly Teritagnt 25

Colorlass hazogonal ¢rystals. Centoct 20

vllll\ the skin may cavie enililzation
and leritotian. Excessive exposure to
dust may couse corneal injury.

Iron oxide fume
Leod ;
a after

Maler taurces are nmlng and welding. 150

Leod fumes ond lead :nm;:omdn cause 02 .

Most imponont means of antry into
body is Inhalotion. Skin absarption is
of significance only from such organic
compounds o lead tetroethyl.

Lead orenate

Magnesium oxide

fever.

White crystali=highly toxic. ; [RH

White powder. nholation of frashly 150
fume - ganerated fume may couse metol fume

*These threshold limit values were adopted by the American Conference of Govern-

mental Endustrial Hygienists in 1962,

94. When the soluble salts of

_ beryltiom, especially berylliom fluo-

ride. come ip contact with cuts or

abrasions on the, skin,-deep gleers .

-may be formed that heal very slowly.
Complete surgical excision of the ul-
cer is sometimes required in order to -
ctfeet healing.

Matal fume fover .
95." Metal fume fever is an acute

“condition of short duration caused

such as zint or magnesium or their
oxides. Symptoms appear from four
to, twelve hours after exposure and
consist of fever and shakihg chills.

By a briet Ligh exposire w0 the -
+ freshly generated, fumes of metals

There is complete. recayery usually -

within one day, and ordinarily the

employce ‘can return to the same job

without recutrence, However, after

* a period in which there has been no

contact with the fume. for example,
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TABLE lIl. SELECTED TOXIC DUSTS AND SUMES (Continued)

Theethold Umit
- i Milligracs per
Substancs : * Descriptian and Effects | Cubic Mater of Air*.
— - N .
Manganee © Silvery gray mercl, chudw: (rvm 50

hhclelmn of lu«m or dust,

" Penrachloraphenol
Phosphorus fyellow)

Pieric acid -

"+ Dorkcolored  flakes, Hormful "dun,
Emin toxic fumes when hoated.

Yollow critols or liquid. Explosive—
patticularly metallic solts. Emity toxic

05 Lkin*)’,

Poisonovs mainly by ishclotion. Severs 0.1
burn hazard from skin contacy.

0.} (skin**)
v

fvmu.un dnmmpomion

Selenium compounds

Tulmy vwln samewhat uuurd'nq o 0|
the wlubility of the specific " com:

ihet l'qulf" tpecial, contideration.

Vanadium pentoxide

nplm'ory tract.

 Yallow 10 red_crytols. Acts chially a1
* on irmitant to the conjunctiv and re-

. pound, Often causes contoct dermotitia., ‘ g
Sodivm hydroxid White, del pieces or fumps., 2.0
. ) Hat severs octien upon all body thsue. o o
- Tellurium ° Similar to salenivm chemically and In @) ;
. . ?hxdelogkal"-ﬂnm. - .
Titanlum diaxide White'to black powdar. Congidered in 150
the nuhance category. .
Trinitrotoluens Colorless 1o yellow momdl;(k cr‘yl!uh. 1.5 tikin*®)
"Emin roxic fumes of oxides of nitrogen .
v . when heated 1o d-cnmpm‘vhn Highly
. pabanous explotive.
* Uranlum Mighly toxie ond o radiation hozard " 0.03 (salvble com-

pounds}
, 0.2 (insohuble eam-
- poundy)

05 (dust)
0.1 (fume)

Zincoxide Amorphous white of yello- powder. " 50
+ fume * The powder is euentiolly nontoxie, but
brshly genaroted fume moy cause
metal fume fover. ’ .
Treonlum Most ‘compounds cre insoluble ond 50
. compaunds have low loxicty. '

*These threshold limit valun were adcpl:d by the American Cnn{Jrcnce of Govern-

* mental Induitrial Hyglenists in mz
*. **The ward “skin” in this wble i

T :onxnbule to the :xposur:

after a layoff, rcsumplfon of exposure
is likely to hring on an attack.
, .96. To cause, metal ‘fume fever,
hcavy concentrations of fumes ar®
required. Zioc oxide fume is the
most common- source, but cases
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
oxides'in powder form. Apparently,

Natlonol Scfety Nows, Juns 1963

that the can

it fesults only from the inhalation of

extremely fine particles freshly
formed as fume (nascent fume), .
97 Nickel, mercury, and other
metals may alsq produce a fever fol-
lowed by the toxic cﬂects of the
ekment.

Allergic Reactions

98. When in the form of dust, a

large number of materials may cause
various allergic reactions in suscep-

the skin 10

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-

m:xonally. 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 $ubject.
ed to a series of exposures without_

any reactions during which sensiti- * -

zation is built up. These exposures
may occur continuously for years.

Then, at the end of the “incubation
. period,” which varics aooording to

the mdmduz.l a reaction is pro-
duced.
100. For a- trwe all:rg;c reac-

uon twa factors are'required: |, -

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

'b. A “"challenge dose™ of the mate-

-4

rial, which provokes the allergic re.- -

action.

~ 101. Continuous exposu:cs 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 recxposure after remaval ‘from
the sensitizing majerial (such as after
a vacation) causes an allergic re-
spanse to recur.

102. Medical and engincering rec-
ommendations to prevent allergic
reactions are based on prevention of
cxposure by means of personal pro-
tective equipment, ventilation meth-
ods, of removal of sensitized individ-

uals from the exposure,
Infections
Infection and p

103. The presence of pulmonnry
disease . that significantly interferes
with the natural defenses " against
foreign parnicles may increase sus-
ceptibility to poeumocoaiosis. Con-
versely, a pncumoconiotic lung is
mere prone to infection. For exam-
ple,. tuberculosis occurs more fre-

‘quently among silicotics than among

normal ‘persons. Severe disability or
death of a silicotic, when caused by
pulmonary conditions, usually results
from complicating tuberculosis either
alone or combined with o\hcr infec-
tions.

Bacteria and fvngi
“104. The possibility of I\mg in-

. _: o




fections from the inhzlation of bac-
teria and fungi exists in several in-
dustries. Pulmonary anthrax ‘from
the inhalation of dust containing an-

« thras spores has occurred among em-

ployees engaged in the handling of
wool and the crushing of bones from
infected animals. .

105, Fungi (molds) growing on
grain has been found in the sputum
of workmen shoveling the grain and
are believed to be the cause of out-
breaks  of respiratory  disorders.

Fungi found in,sugar care residues -
‘(hagasse) are believed to be part

af the cause of hagassosis, Fungal
spores formed under the bark of

~some trees have been tlamed for

respiratory diflicultics among ¢m-
ployees wha debark dry logs.

106, Although the incidence of
oceupationally related baoterial and
funpal infections is found to he
relatively low, the respiratory effects
can be troublesonte and. in the case
of ‘pulmonary anthrax, cven fatal.

The basic methods of control are the -

samie as those ‘Tor the pacumocanio-

" i producing dusts,but sterilization

and dixinfection must be added.

Radioactive Dusts*,

107, A radioactive contaminant
muy offer a chemical toxicity hazard
in addition to an ioniz ¢ radiation
eAposure, and it may be present as
A g, dust, fume, o mist,

TOS,, Radinactive  contaminants
taken into the boads may be deposited
in varicus organs where they constie
tulv sources of internal radiation,
The chemival characteristies of the
radivactive: contaminant or isotope
Jewerming the organ in which it will
be depovited. The excretion rate is
also dependent upon the chemical
nature of the isotope. because the
radivactive isotopes of an clement
- follow the sume metabolic process as
do e stable bsotopes of that ..L-
ment.

109, If & radioiotope has been
deponited in the body, the internal

< exposure s regarded as continuous

until the isotope is lost by radiologi-
cul or bivlogical  Je fn some
citses, exposures may last a lifetime.

FOE 3 detailed disdision of radio-
activity and an esteasive bibtiography.
e the chapter entitled “lonizing Radia-
taa” inhe vk ar Preveniion Mool
tar tmbisiriol Qperan
the Nativnal Nafety Coungil,

100

‘ capture and retention s

v puMished by |

110, Since’ radioisotopes are se-
lectively wken up in individua) of-
gans, they may cause only lomlmd

116. Thé currently recommended
threshold limits of particular dusts
can be found in the most recently

irradiation: The
the organ’ dictates the extent of the
hazard of a particular radioactive
substance.
size determine how much of the ac-
tive matcrial will guin access to and
remain in the blood strcam and var-

« “ious organs.

111, 1f radioactive air-borne con-
tamination is known to be present,
control measures are mandatory. If
the presence of contamination is un-
known but suspected, sampling must
be done to determine whether or not
sir-borne concentrations of the ra-
dioisotope are below the lhushold
limit valuc.

112, Good .personal hygn.ng :md
£ood operating techniques are muich
more important in the handlmg of
radioattive materials than in the han-
dling of most other mate mls used in
industry,

113, Engincering  controls  far
radiouctive dusts ard similar to those

for other dusts and.depend primarily, |

upon capture at the point of genera-
tion, The difference lies in the fact
that controls . for radivactive, dusts
must be extremely eflicient, Threshe,
old limit values for radioactive pur-
ticulate matter are very low, and in
some cases 100 per cent \.mu..ncy in

itivity of .

Solubility and particle

blished ACGIH list,z.or  the
ACGIH can be consulted. directly.

- Information on threshold' limits also ,

can be obtained from the National
Safety Council, state occupational
health agehcies, the American Indus--

+ {rial Hygicne Association, and com-

pensation insurance casriers.

117 No one’ knows the exact
conchtration at which men will start
to develop siligosis, asbestosis, of
lead poisoning. With some toxic,
dusts, however, experience has been
wide cnough to establish the present
threshold limits as fairly reliable.

118, For cxample, if the level of
lead in a workraom is .kept below
0.2 mg” cu m. -.(p:.nen:-: has shown
that casgs Of'luﬂd intoxication will
not occur, EKPLI'ILI\CL also has
shown thit many men can tokerate
lead levels well above 0.2 mg/
*cu m without signs of trouble.

Mineral dusts . '
19, In the Umlcd States, the
threshold timits for mineral dusts
are expressed in millions of par-
ticles per cubic foot-of air (mppcl).
The concentration of a mincral dust
is determined by. counting dust par-
ticles that are less than 10 microns
in size in an aliquot sample after
ling a known volume of air

q

Permissible Dustiness

114, Threshold limit vulues of
minoral dusts and tovic dusts—that
“is. time-weighted average concentra-
tions considered permissible for ex-
posures of cight hours per day, five
days per week=have been pub-
lished by the American Conference
of Governmental Industrial Hypien-
ists. These values have been obtuined
from the experience of many groups
in industry and from laboratory
studies vn animals. They are re-
nc\\ od annually and ch.ml.cd as nec-

aary on the basis of experience,

115, These values are st only
as puides for the best practice and
are not to be considered absolute
values, There is reasonable assur-
unce that occupational “disease will
not occur if ¢xposures are kept be-
low these levels. On the other hand.
oceupational discase is likely to de-
selop in some people if the recom-
mended Revels are exceeded consis-
tently. )

P
in a known volume of liquid. 1n
some European countrics, mineral
dusts are weighed, and permissible
levels are expressed as milligrams
of dust per cubje meter of air (mg/
cu m), in England and some other,
arcas, the number of particles per
cubic centimeter is the current basis
of measurement. ’

120. In comparing United States
and foreign dust counts, it is helpful
to keep in mind that 100 particles
per cubic centimeter is cquivalent to
upproximately 3 million particles
per cubic foot.

121. 1t is difficult to compare
dust counts with results obtained on
the basis' of weight. However, with

" cither type of measurement. a thresh-

old limit can be set as an objec-

. tive, Expericnce has shown that

maintaining dust levels below the
recommended threshold Jimits has

’ resulted in a great decreas:. in the

;1

of oc

122. Threshold. limits are based
on the percentage of free silica
where this substance is the impor-

Natlanal Safety Kews, Jone 1983 .

e Thgeen it ety o

. -tant corgituent of the dust. I sili-
cosis is to be prevented, these limits
must not be exceeded. Concentra.
tions of dusts containing less than
5 per’ cent free silica should not
exceed SO million particles per cubic
foor (mppcf). Cancentrations of
.dusts containing from § per cent to

50 Per cent free silica should not

exceed 20 mppef. Dusts containing |

more than 50 per cent Iree silica
,should be kept at conoenmuons
bclow 5 mppef.

'123. As more experience accu-
mulates, original threshold limits
sometimes can be modified. In some
cases, it hys been necessary to lower
the limits, fot the objective is to

_- protect the more susceptible. indi-
viduals.. In a few cases, éxperience
has shown that the limits were too
stringent, ‘and it has been possible
to raise the limits to allow for more
reasonable controls.

Toxic dusts

124. In all countrics, threshold |
lmits for toxic dusts are expressed

in milligrams per cubic meter of
“air) With toxic dusts, the ayerage
levels must be kept below the sug-
gested threshold limits. In”fact, it
is advisable to keep the levels of
toxic dusts as .lew as practical in
the specific circumstances, Little in
‘the way of expericnce or data will
be developed if thelevels are kept
unusuatly tow, but few if any cascs

. of occupational discase will occur
fLom these dusts.

vlsance dusts:
r 125 Evcn lhough 2 dust may be
and
not be rccogmud as the dircct cause
of a scrious pathological condition,
its level should be kept as low as is
practical.. Dust levels well below

the supgested threshold limits arc .

desirable.

126. A concentration of 50
“mppef is suggested as the threshold
limit for a number of nuisance
dusts. With good engincering prac-
tice, therc is no riced for this level
10 be cleeeded. Any reduction be-
low this level wdl increase the com-

Figure 3. Eoch of these grinding wheels it partiolly enclosed by on exhaust hood. EHicient losat
exhaurt I3 ochieved by druwing the duat into the hoods, throvgh branch duch, ond imo & cantrol
duct bich loads fo the coltection point. (Courtery American Foundrymen's Socieryl

be made dustless through control at
the source, This method is always
the most effective. for it cither com-
pletely  prevents the  contaminant
from entering the workroom atmos-
phere or limits to safe levels the
amounts that’ do escape. In addi-
tion, this method is p.n;rall) the
least expensive.

128. When control at the source
is not possible, other methods may

- have to be considered. Any one or

a combination of the following typys
of dust control may be needed to
limlt the exposure. [
a. The dusty operation may be cn-
closed, with or without a local
cxhaust system. An énclosed op-
cration gencrating large quantitics
of dust usually nceds to be ex-
“hausted, or the dust will lcak into
the surrounding atmosphere. Ex-
amples are sandblast cahinets or
sandblast rooms and the dry boves

* used to handle radioactive materials.
b. The dusty work may be performed
"in a separate building or may be
isolated by partitions 1o reduce the
number of employesy exponed to
the dust. The cmployees who are
still being exposed should be pro-
tected by respicatory . protective

fort of ploy and imp!
plant housckeeping. -

Methods of ‘Conirel
J27. Various methods of con-
trolling dusts, mists, and fumes arc
available.. Basic cngmecrlng dictates

- where possible an operation should'
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quip

. A less hazardous material may be
substituted. For instance. steel shot
may be used instcad of silica sand
in abrasiye cleaning.

d. Keeping the’ materials moist may

be a practical means of control.

Examples are the carcful and prop-

er wetting down of aisles in 2

|

o

'

-

foundry and the usc'of water in

.dnllmg.

Local exhaust s)slcms may be in.
stalled with virtually:full or partiat
enclosure. Examples are an ex-
haust hood on a grinding wheel
(Figure 3) and an exhaust hood at
a bagging o filling operaticn.

. General room ventilation can be

used to dilute the dust by adding -
large quantities of air and thus-
proventing build-up of dust gon- -
centrations. Examples of this meth-.

" od are roof fans and roofl moni-

«

tor windows. But it gencrally s
inefficient and expensive to attempt
to control contaminants by dilu-
“tion. R
The dusty work may be performed
at.night or on week-ends to reduce
the number of employees exposed.

Cleaning dust accumulations from
overhicad beams. for instance, is
preferably done during a weekend:

© The employces who ate cxposed

shuuld wear appropmu‘ type of
Y protective equip

. Thc numbcr of working hours at

the particular exposure can be re-
duced. However, other methods of

- control are preferable. .

Use of respiratory protective equip-
ment apgroved for the exposure
by the U.S. Burcau of Mines can
give excelient protection against
all types of dust. but in most cases

_should be comsidered as a tem-

porary contro]l measure. In a

sandblast room. however, ir-sup-.

plied helmets usually are required
Iy dunng P

Respi ¥ protective equip

!

]




nt

Figure 4. Since this vwing frame grinder is uied
in o variety of posifions, the loco! exboust ayn
tem myst be adjuitzhle, The flexible duct (A)

permits movement of th
necded. (Courtery Am
ciaty)

n Fovndryman’s So.

nevertheless, should not be” con-

sidered av @ universal substitute

for’ adequate local cxhaust  re-

moval, climination of the con-

Laminant, or containment,

129. Many states and municipal-
itics have dust control codes or or-
dinances  with  which  employers

* must comply. In a few states, for .

instance, written approval of plans
must oe obtained before a local
enhaust system . is installed. Each

employer should therefore know his .

state and municipal Just control re-
quiréments. |

130, Each l\[\ of ¢xposure must
be comsidered separately. For éxe
ample, o local exhaust system -suit-
able for welding or cutting of steel
might not be satisfactory for weld-
ing or cutting steel costed with red
lead.

Local exhaust systems

T13L A loeal eshaust system for
the control of an industrial dust or
fume traps the air contaminant
neir i, source s that an operator
stinding at the process i nol ex-
posed to harmful  concentrations,
The sastem should be designed to
enclose the process as completely
as possible, This method usaally is
preferred  to general ventilation,

" . but should be used only when the

contaminant cannot be  controlled
by isolation, process revision. or
substitution of less harmful mate-
rials. Even though a process has-
b
a lwal ¢eahaust aystem.

132, A Jocal exhaust system con-

sists of four principal parts
4. Hoods or other inlets, mm which

shavit hood (8) as

solated. it may «till require -

b. Ducts, to carry the contaminated
air to a central point.

c. Dust and fume collectors, to clean
the air before it is discharged.

d. A fan and motor to keep the air
maving through the system.

133. While cach of these parts
should be. designed and installed to
perform its required function with
respect to the system’ as a whole,
design of the exhaust hood demands
the greatest care. The degree of
control of dust at the point of gen-
cration or dispersion is determined

by the shape of the ‘hood or.degree ~

of enclosure, the location of the
hood and its distance from ‘the dust
source, and the rate of flow of air
into ‘the hood. A poorly designed
hood can make an cxhaust system
ineflective.

134, There is no standard hood.
fn cvery case, the hood must be
designed to fit the specific opera-
tion and to niake the exhaust effec-
tive without interfering with the

. operation (Figure 4). Among the
" factors to be considered are the nat-

ural air currents in the room and
other exhausts or windows in the

© area.
135. Thc hood should be shaped -

1o conform io the shape of the arca
of dust production -so as to sccure
reasonably uniform air velocity over
this area. A hood which does not ¢n-
close the process should be placed
with its opening as close.as possible
to the point of generation of the
dust or fume (Figure 5) because
the velocity of the air in the zone
of the hood influcnce is inversely
proportional to the square of the
distance from the faee of the hood.-

136. The hood opéning, or part
of it. should be located so as to re-
ceive dircctly dust that is thrown
off along a well-designated path
(Figure 6). The directional energy
of the material can thus be used
for its own capture. Air moverent-
must ahlways be past the emplayee,
then over the dust source, and di-
cectly into the face of the hood.

137, The fan should be of suffi-
cient capacity to maintain the re-
quired air capture velocity at the
point of generation of the dust. [n-
ternal baffles should be installed 10
guide the air flow where it is most
nceded. Flanges should be provided
wherever possible to reduce the air
flow -from arcas where no dust is

duced; that is. air-low’ contours

the  dir-harne is
Jrawn,

should bc controlled.

138, Enough air must be sup-
plicd to the room [rom the outside to

+ teplace the air that is removed by .

the  exhaust  system. Otherwise,

- there will be interfercnoe with other |

exhaust systems in the area or with
gas or oil flames in nearby furnaces.
Greut difficulty has occurred where'
an cxhaust system caused a slightly
negative - pressure in 2 room con-
laining a. gas’ furnace. As a result
air eame down the furnace flue,
and he area became contaminated
. with Xarbon monoxide from the fur-
" nace.

air that is removed usually can be
replaced by infiltration flow, but
larger exhausts may *need’a positive
air supply (Figure 7). An adequate
supply of make-up air, tempered
when necessary, is one of the most
frequently overlooked fundamentals
of ventilation. Air always should be
supplied sin quantities equal to or
slightly in ¢xcess of the amounts
, ¢xhausted.
' 140. The size of -the ducu. the
type and size of the dust collectors,
- agd the type and size-of the fan
and motor (explosion-proof where
nccessary) are among the other fac-
tors which must be considered in the
design of an exhaust system. Pre-
venting ignition of a combustible

figure 5. To achieve the praper eahauet ale
wslecity, the haods for thase borrel furnaces
<an be poiitlaned os close to the furnocs 1povh
03 proctital. Such potitioning f mode pauible
by mounting the hoods on a tralley suipended
from on overhead track. (Courtesy Americon |
Broke Shoe Co.l
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139. With small cxhaus( syslcms,

: —
conlaminant is a prime safety con-
sideration. Since discussion of the
subject of exhaust system design is
beyond the scope of this data sheet,

-an experienced ventilation engincer

should be consulted.

141, - Also, information can be
sccured from several excellent pub-
lications, onc of which is the current
cdition of Industrial Venilation—

‘A Manual of Recommended Prac

tice, published by the American
Conference of Governmental Indus-
trial Hygienists. Another is the
chapter entitled “Local Exhaust

“Systems and Venulauon m the

as readily as dry dust—advantage of
this fact should be taken whenever
possible.” Carloads of dry mincrals
in somc cases may be wetted down
before they are ‘unloaded. Aisles in
foundrics should be welted down
to prevent dispersal of the dust by
traffic. Watcr sprays can be used
at some operations. Wet drilling
methods can be used for rock drill-
ing 1o wet the dust as it is formed.

Personal protective equipmaent

146. Respirators of various de-.

signs are available which will give
prolecuon against toxic and pneu-

Accident FPre { -for

. Industrial Operations, publuhed by
 the National Safcly Councd

Genaral ventilation

142, Where it is impossible, im-
practical, or too expensive to con-
trol dust entircly by local exhaust

- systems, general ventilation must be

uscd as a supplement or a substitute.
It should be noted, however, that
where local exhaust systems can be
used, they will always do a better
job than general ventilation.

143. General ventilation rcquu':s
the introduction of encugh clean air
from_the outside to dilute the con-
taminated atmosphere ‘to a safe
level. This method requires larger
volumes of air than local exhaust
systems to accomplish the same con-
trol, and will not be effective uni-
formly over a large room. It should
be considered only when local ex-
haust systems require such assis-
tance. This is usually where the
sources of dust are widely dispersed

* and each is small.

144.. General room exhaust and
supply fans must be carclully in-
stalled. Eddy currents, which will
interfere with local exhaust systems,
must be avoided. Employees must
not be exposed to .excessive con-

- centrations of dust as the dust-laden

air moves away from' the point of

is-producing dusts by fil-
tenng out the contaminant from the
air. The U. S. Bureau of Mines has
set up performance standards for

* dust respirators and gives approval

to respirators that meet these stand-
ards. [t is important that a respirator
be used only for the panicular dust
exposure for which it has bccn
approved.

147. Although approved respira-
tors will give excellent protection
when properly fitted, they should
be used only as supplements to
other methods of control or for

short or e and-

a thorough pre-cmployment history .
with the occupational background
given in detail, Chest X-rays should
be made of all new employees who
will be working in dust cxposures
that could produce disabling pncu-
-moconiosis. - The examining physi-
cian should decide on plnccmcnl of
those who hdve pneumoconiosis.®
active or significant past tubercu-
losis, abnormally low timed vital

eases. .

153. Periodic physical examina-
tions, including chest X-rays, should
be made of employees exposed to
toxic dusts, fumes, and mists. Such
checks can help find incipient cases
of poisoning in which symptoms
are slight, and the X-rays can pick
up. early symptoms of lung condi-
tions, § @

- can then be (ak:n

154. Routine periodic chmcal
examinations, stipple cell counts,
porphyrin determinations, and prop-
perly evaluated blood and’ urine
{ead level measurements, are prac-
tical methods for checking .em-
ployees exposed to lead. If unsale
exposures are found, further en-

not as primary controls. -

148. Proper fitting of a mechani-
cal filter respirator to the face of the
individual is most important because
a small space between the facepiece
and the face will permit dustladen
air to bypass the filter.

149. Respirators must be in-
spected - and cleaned daily. Filters
should be replaced before they be-

- come so plugged with dust as to

scriously  increase  resistance to
breathing. Proper filters for tcplacc-
ment should be available.

Madical program
150. An cffective medical con-

‘trol program will help prevent

cases of occupational disease. Such
a program can also serve as.a check
on the engineering controls because

generation, and sufficient L

air from the outside must be sup-

plied to the room to replace the air

that Is exhausted. The location and

design of the source of supply are
Itis b

' pmrcnoc to supply clcan, tempered

air to the work zone for controlled

- dilution.

Wot m-'hod:
145 Wet dusl is no( dispersed
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of in a group
of “workers will indicate a failure
that must be corrected. The extent
of the medical program will depend

.upon the seriousness of the expo-

sures, .
151. An industrial hygicne pro-
gram should parallel the medical
program. Both are essential to pro-
tect the health of employees.
152. The physical examination
for new cmployees _should include

1 control is mandatory.
Affected  employees- should, of

course, be given proper medical

treatment.

155. Medical controls for em-
ployees who work with radioactive
dusts must be more stringent than
the medical conn'ols for most dusu
An ¢

.program is nearly always nquxred ‘

Other cantral measures

156.. Although the most fective

mc_thod of ‘control is to prevent cqn-
tamination of workroom air -and
thus prevent inhalation of harmful

Figurs 4. The cantrifuget force crvated by his
grinding whesl covses the gunercted dunt ®o -
trovel in @ welldefined path. To prevent disper-
sian cf the dunt, the exbavs! hoad 1 plaeed di-
Teedly-in the dust fiream, dose te i saurce.
{Courtesy American Foundrymen's Sou'_vfy)
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ity, or serious p ry dis-




dusts. the importance of personal-
hygicne should not be overlooked.
‘The periodic medical examinations
- provide a good oppostunity for in-
- struction of cmployees in vatious
personal hygicne measures.

157. Good washing facilities,
clean lunchiooms, and clean work
clothes can help prevent additional,
even though minor, exposure to
joxic materials. Also, contaminated
work clothes should notbe taken
home where a toxic dust could
contaminate the home or expose
other members of the family, These SRLIOORAPHY ~
rccommendations  become  manda-

malding machines and pressas, (Caurtery American Foundrym

C Accident Preveniion Manual for
tory where- such materials as beryl-  tndustrial Operations, National Safety
Council, 425 N. Michigan Avc., Chi-

cago I1."

lium and radioisotopes are handled. -
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" Is Safety
. In YOUR
Annual Report?

A ‘number of compan.l:o's think
their ﬂockholden are interested

in safety.

”Muny more do not

INTERESTED in whether salety is included in an-
nual reports to stockholders, and in what Morm,
NatioNaL SAFETY News queried a selected lisy of
Counvil members, -
The excerpts’ pubhshcd on these pages speak for
themselves.
Of special interest were some of the letters telling

us safety was not included in current annual reports.

‘. M:m) safcty men upo answered in the negative
" expl regm App. (hey believe safety ough:
19 be included in their oompamu annual reports.

® Some told us that although the current year's report
contained no mention of safcly. former reports had.
Among the reasons for omission this year: poor record
and. lack ‘of ‘space due to olhcr importdnt messages lo
stockholders.

® Onc safcty man complained’ that he is rcgu!arly
asked' to prepare a bricf izing the
-year's safety program, but th hts material ﬂuly
appears in the puplished annual
. ® Many ‘scemtd. surprised at the ldga of mcludmg

sa!u) in the annual report, and: expresscd interest in
seeing an article on thé subject in the NEws,

Ford Mgtor Co.

. time industrial injuries’ in-
curred by employes during
every 1,000 employes lost

accidents” on the job or
from oecup;nional disease.

‘ thaenﬂqnyurvrlthoullu
time resulting from  accl-
danu or oecupaﬂonal dk- C

The ftrequency of lost-,

1962 was at an all-time -
low. Fewer than two out of ~

‘2

s

time from work because of .

- safery program in 1962 & .

!herullhot‘lheexgdknlf

! cooperation. of supervisory
./and ‘plant- personnel. Dur

‘Ing_ 1962, -ouit of" Mryl'f-‘

1000 ‘GM employm

Wmmﬂodvlz:o. o
" Employees at- all loca-

uonskeptuptheixeﬂom{o,. .
* promote -safe pmmpu on ..

without a disabling injury.
"This record of more than

30 .million mn-houn is
thebmsdetyyerfomme

mrammeammcdec-""
trical industry.
- - The oft-the-job n!ety‘

program, - inaugurated .  in

1961, was exteoded and -
ihcludéd group dlxcmsmnA

me:ﬁnp and a campaigy

wpmmowthmo( au- -

tomobile safety belts. -

03. S'lnI- ’
* “Safety First™ as a slogan

was pioneered by U.S, Steel

i the early .1900's. Safety

- as the first consideration- in
all operations has been a

. continuous objective.as well

as.a continuous practice in
U.S. Steel and outstanding
results have been achieved.

During' 1962 thie dis- -

abling injury. frequency
rate in the steel producing

operations — the group of -.

operations for which safety
statistics have been regular-’
- ly recorded in this report—

‘established another all-time
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ta~

" tow. The numbet of dis-
, abling mjuﬂam l962wu

duitry. US. Steel Is te
first company in the history
of the National Safety

Council's annual safety -
contest to win the finst,
second and third place-

safety awards in both the -

. Council's . “largest steel .
. plants™- and “next largesl
steel  plants”  categories.

Recognition by the Nation-
al Safety Council and other
dgencies was earned by ad-
ditionial plants, mines and

. other operations for their. .
. safety’ performances: Ef-.
‘forts ~ continuz  toward i
‘ reaching ‘the ultimate. goal .-
of total elimination of in- -
,juryu:evexymme,planl'
. and other operation.

It is with deep sorrow
that, in spite of these in-
teasive efforts, there must
be here recorded a major

- coal mine disaster in which -
37 mén lost their lives as

3 result of an explosion on

December 6, 1962, at Rob- .
-ena No. 3 Mine located in
*. southwestern Pennsylvania.

Prior to this disaster, there

- had been no losttime acci~

dets at this mine - since
-March 1961, during which
time the employes bad

worked over 1.6 million

accident-free man-hours.

"Carrier Corporation ) )
. Workmen's compeasation
“costs increased somewhat in .

1962 and, accordingly, 2~

" cident pm:nuon programs -

were given renewed empha-

ks,

Major. attention was also
devoted. to an  improved
salary administration plan
covering all of the'exempt’
ermployces of the Corpora-
tion. Specla] supervisory de-
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. . I

- '-lorlheehmlnaunn “of et
- cidents. Over the years, this.

the injuries to Rayoniér em-.
‘ployees in both frequency: -

effort has sieadily reduced ) |




