
CHAPTER IV 

PERMISSIBLE DUSTINESS 

DUST RETENTION OF MAN 

1o dust-catching mechani=n of the human respiratory system 
1~ 1t unlike o commereial viscons filter: there are tortitods noist 

icles can stick. adidi- 
L o< to the walls of which dust } 
riony the hairs in the no-e catch some dust during re<gration. 
But this whole mechani=m, like the viscous filter, casilyfis over 
foaded and funetions poorly when the particles approac a size 
corresponding 1o the lower linuts of microscopy. Then the 
momentum of the dust particle i« <light and its chances of being 
centrifuged out against the walls of the respiratory tract are 
poor. G. Lehmann (164) has determined the nasal filtering capacity 
of normal men and of silicotics. Al-o, he studicd men with and 
«ithout colds in order to note the offect on the nasal passages 
of excessive mueous <ecretion. His technique was ingenious 
and simple: the subject held his breath and opened his mouth, 
and air of known dustiness was blown into his nostrils through 
right-fitting tubes or catheters. The dustiness of the air that 
\~caped from hix mouth was then determined. ’ 

Lehmann's <ubjects were 126 miners, of whom 241 had silicosis, 
while 185 were normal. In Fig. 21 we have replotted Lehmann’s 
original curves, using arithmetie probability paper. It is seen 
jrom the plots that the median or geometric average of nasal 
tiltering efficiency i« 27.5 per cent for the silicotics and 46 per cent 
for the normals—differences that are significant. 

Lehmann's data indicate that the “glicotic m=ceptibility 
i workers with poor nasal filtration is much greatee than that 
o men with wood nasal flter<” He advises that jobs with a 
<licosis hazard be held only by men with gdnl asal filters” 

ned that mouth breathers arean especially bad g=k. | He suggests 
hat the * Just-retaining capacity of the nose i usoff as an index 
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of the individual's ¢ ualification for working in 2 <ilicosis-produc- 
1 

: 

ing atmosphere.” If one can accept the analogy between the human respiratory 
gilter and the commercial viscous filter, it <hould be possible 1o 
gage nasal-filtering efficiency simply by measuring resistance to 
nasal inspiration. It is known, for example, that the dust 
retained by 2 given viseous filter correlates fairly 

1 

well with 

resistance; smilarly made filters can be compared for efficioney 
on the basis of resistanee 

This general fdea was ugeested T 
<tein,' who measures pasal obstruetion ot per wtly by Dr H. J. Stern- 

—ons with pollen 

Fic. 21, —The dust Gltering efficiency of the nose of normal (A) and of silicotic 
(B) men. (Adapted from Lehmant. conrtesy J- Ind. Hugo 

asthma and notes how rapidly the swelling subsides when the 
irritant (i€, pollen) has been removed from the air or when 
treatment with ephedrin has been given. It i< possible that 
Sternstein’s technique for measurng nasal resistance could be 
developed into 2 simple procedure for sclecting men best adapted 
to dust exposure. As it now stands, Lehmann's method is too 
complicated for routine use. 

From certain of hiz many fascinating experiments, Tyudall 
conchled that exhaled air is dust free (239), 2 belief that Owens 
(194) he= own needs revision. The fir=t work of re hy jenic 
signiffranc on thi= subject, however, was done in 

1 [agpton, Blass 

Permissible Dustiness: Dust Retention of Man
ACL Doc 25444 · Page 1 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/25444/1

https://asbestosclaims.law/library/25444/1


INDUSTRIAL DUST 

who worked only with 
manu (165) in <tudies 

<. B. Lehunann’s technique 
lueT concentrations were not 

s laboratory in 1912 by Saito. 
but who later collzborated = 

p. Neither G. Lefauann’ 
its normal breathing. o 

sntrolled or reliahly measured 
o of the most troublesome prod Lo f expennients mvolving 

w of ttieel tesistance 1o breathing. 3 is the avoids 
tering deviee, for o 

v will impose 2 high ress 
jently arge. Baumberzo 

wng elevtrie precpatancs 
aned he was this abl 

on *putfieg” “ido oz lzarertes. He peporfisd 
reent was retained on g 

that we believe are to 
he p ntage retention of fead oxlie fume was determiged 

few tests by Sayers ot al. 215 i connection with their 
thyt lead <tudies. For conc tons of 0.35 to 104 mg. 

per cubic meter of air, they found that only 13 per cent 
retained. This low retention figure was attributed to the 
ate size of the lead-fume particle=. Their dust determining 

was, like Baumberger's, an vleetric precipitator. 
itk 2 modification of Sayer<' teehnique, Drinker o al. (72) 

111926 made a number of dust- and fume-retention studies on 
rmal adults, but it was not uutil Brown's papers 31, 32) 

t extensive data were made available. 
w Brown's experiments the subjeet fnspired dust or fume- 

) air from a lange cabinet and expired into a spirometer or 
smeter in which the volume of exhaled air was measured. 
<t in the exhaled air was eolleeted for measurement by means 

an electrie precipitator in the line (Fig 22 It was possible, 
I this arrangement, for the subject o sit at rest breathing 

ceurately kuown dustiness, to breathe by nose or by n*mll\. 
breathe at a predetermined fised rate. Some experiments 

ormed when the subject rode a stationary bieye and 
when he breathed air enriche 1 with carbon oxide, in 

that respiration might simulate the deeper and wore frapid 
s of exercise. 
ig. 23 are shown the most important of Browp's cgrves, 
iich it is possible to caleulate the average amogut dust 

anpiv. tehes respirable du-t 
less the filter are 

wwonded this ¥ 
subes having negligible 

ceermine tobaceo smg 

and 88 per cent on inliel- 
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Fi. 23.—Retefition 

- MG PER M} 
magnesium oxide and ecaleinm earhonate at i 

ions. (After Been. evurtisy J. Ind. Hugr 
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INDUSTRIAL DUST 

a normal man will retain on breathing air containing 2 
amount of dust. The averaze man, breathing at twenty 
fons per minute, for example, inhales about 10 fiters per 

e and retains 60 per cent of in~pired dust. Thus, in a very 
atmosphere containing 40 mg. per cubic meter of nuneral 
he will retain 0.02% mg. of dust from ecach liter breathed 

in one hour a total of 1.4 me. of dust will be held in his 
A mwouth breather will retain somewhat less dust than a 

reather. 
ran suy, roughly, thar 

dusts and the like i abone 
1 of common silicosise 

per cent, but the way in 
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% RESPIRATIONS PER MINUTE 

24.~ Variation in percentage retention of magnesium oxide and ethyl wdide 
with respiration rate. (After Brown. courtesy J. Ind. Hyg\ 

ich this i divided between the upper respiratory passages and 
« alveoli is not clearly defined. 
Of interest also are Brown's curves in Fig. 24, which show that 

itage retention decrcases with inereasing respivatory 
3 up to twenty respirations a minute. No further e¢hange 

with higher rates. Blumgart (23) found the same sort of 
between respirations per minute and t 

7l iodide gas. Drinker ef al. (71) observed in 4 
cetigations of metal-fume fever that slow deep bpeatling at 

natural rate of five to =ix breaths per minutef wad much 
ikely to produce the fever than was the nodal gate of 

. minute; this i< explained, in the light of Brofha's gurves, 

PERMISSIBLE DUSTINESS e 

by the higher retention associated with slow, deep breathing. 
Brown attributed this inverse relationship to the fact that the 
length of time for dust or fume settlement in the lungs inercases 
as the rate of breathing is reduced. 

Bearing out the earlier foreeast by Sayers, Brown also found 
that retention inereases with particulate size. Thus, the silicosis- 
producing dusts are retained to a greater extent than are very 
finely divided suspensious like tobacco smoke. Still higher 
retentions may be expected with substunees like plant pollens 
although actual data are lacking. 

AMOUNT AND COMPOSITION OF THE ASH OF DUSTED LUNGS 

It is desirable to know what is the maximum amount of dust 
that can be held in the lungs without producing injury and also 
how much isjto be expected in silicotic lungs as well as infthe lungs of pfl'4\3 who have had harmless dust expo~ures, 

The lungs of the city dweller are always more pigmented fhan 
those of the country resident. Or perhaps it would be better 
to say they contain more black pigment, generally carbon. The 
fact is of no medical importance whatever, but is nonetheless 
evidence of a pathological change (150). The heavy pigmenta- 
tion of coal miners’ lungs, on the other hand, may be associated 
with the inhalation of a dangerous amwount of silica and the 
pigmentation then takes on a medical significance because the 
carbon particles are in bad company (51). 

The first important analy=es of the ash from silicotic lungs were 
made by McCrae (180) in 1913 and by Watkins-Pitchford and 
Moir (246) in South Africa. The wet weight of the excised lung 
was noted; the lung was boiled in water for some time and was 
then ashed in a platinum dish over a free flanie; the carbon was 
burned off in a muffle furnace kept at dull red heat. 

The ash was analyzed, presumably by the usual procedure in 
silicate analyses. MecCrae stated that “the material described as 
‘silica’ is mainly silica, but may contain small amounts of very 
refractory silicates.” The material volatilized by hot hydro- 
fluoric acid would, of course, fit this description, which is probably 
all that is meant. His results are given in Table 11. 

with other analyses which we give belowj it 
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of the dried lung. (The estimation of the dry weight he did not 
onsider done “with very great woenmaey.”) The silicotie lungs 
to 6, it will be observed, had 2t lost two to three times as much 

al silica as did the control lunz. 
Riddell and Rothwell (2040 tound the lungs of three “city 

dwellers” to contain from 0.60 o 267 per cent silica in terms 
Cof th- total lung ash; one other Loz deseribed as in a condition 

Tante L —A~i oF siuieorie Lesas! 

Nl | a2 3' 4" 84 

1672 1333 LT 1oes 
212 A5 & 
200G 3 

RN T8 ORI a7 

106 433 w4 547 930 ¢ 6.3 
14.7 207 204 408 48.0 43.9 3.2 

. ! 

058 135 1 2% 4 1.'; 198 2.3 
Sihwen: mmuam-nldn 

matter 

After MeCrae. 

Bl uncomplicated silicosiz," had 33.12 per cent silica; another, 
from a miner aecidentally killed aiter 71 years of drilling and 

blasting, showed 18.86 per cent silica; the lungs of still another 
man, who died of “silicosis complicated with tuberculosis” 
- after nine years of underground mining, showed 15.23 per cent 

ilica, whereas a man who had worked for four scasons of six 
* months each in a quartz-erushing room showed 33.26 per cent 

silica. 
le figures published in 1933 by Sladden (220) are oppn ially 

’j smportant. Sinee he records silica, presumably total silica, in 
. pereentage of the dricd lung, his results cannot be compared with 

Riddell’s and Rothwell’s but are wm|r.|mblv with MeCrae's. 
IM states that i 

fibrosis of an important extent. clearly cnntnlul-m towards 
. is usually present when the silica content of the lus A:frmmnl 
ieally exceads 1.0 per cent of the drivd lung substance. antitics 
this are not neees<arily neglizitle but have seldom bpen associated 

deaths attributable to pulmonary disease except whin tubereulosis 
rrened. When the silica content exceeds 1.6 per ot thie fibrosis 

,"'
N 
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associated is with practically no exceptions very severe and sufficient in 
itself to lead to death. . . . 

We have condensed the. data from Sladden’s six tables into 
Tuble 12, 

Tasie 12 —Sitex ContenT oF Ling axn Frunosis! 

Stlie in 
Group dried lung. | Degrer of fibrosis 

| percent 

I 9 cuses <0.3 Trivial or negligble tibrosis 
II: 6 easess 0.3<0.6 Varving amonnt of fibrosis, ot serons 
[I: S voses 0641 Fibrosis 

only o tubereniosts mreevenes 
IvV: 16 caseg 1.0-1.6 | Fibrosis fearured, pulmonary deaths fopspues ¥: 9 «:tI 1.6-2. 4 Dmportant fibrosis, often tubereulosfs, des uh’ 

ten advanced. Paltionary deaths 

I usually pulmonary q 
- over 2.4 | Advaneed ibrosis in all. Al but 1 de: h due 1o 

| { the fibrosis 
VI: 12 en 

1+ Atter Sladden. 

Cummins and Sladden (51) divided the results of analyses of 
coal miners’ lungs into three groups, averaged as follows: class 
A—2.36 per cent, class B—1.24 per cent, class C—0.13 per cent. 
The content of nonsiliceous and of combustible material in the 
ash of these lungs was, as would be expected, highest in class A 
and lowest in class C. 

MeNally (181) concluded from a series of lung analyses that 
the silica content of the normal lung amounts to 0.113 per cent 
of the dried tissue and that a lung containing over 0.2 per cent 
is indicative of unsafe exposure to a dusty atmosphere. King 
(152) considers 0.14 per cent as normal while Stadden, noted 
previously, elaimed no reasonably certain diagnosis unless 1 per 
cent silica was reached. 

Badham and Taylor (11) have furnished some very useful 
figures and are critical of prior analytical procedures bocau«*only 
“total silica was determined and this was not separated inte free 
silica or quartz and combined silica or silicates,” All of B 
ham’s aylor's figures can be compared with Slade 
MeNally'sfand fit in well with them. 

Fowwi er §(81), covoperating with M. J. Stewart i 
chemical ifattion of a considerable series of lungs, 
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figure of less than 0.12 per ernt silica for the normal person, 
it he also showed that the aerual degree of fibrosis in silicosis 
h tuberculosis is not necessarily proportional to the silica 
tent of the lungs. 

Deaths from simple silicosis are rather rare, the immediate 
being wsually ~ome pulmonary infeetion, which ean ocenr 

hout @ high pereentage of silica in the lung a<h. The value 
lung analyses in the appraisal of silicosis is therefore limited, 

at practical value, however, i the faet that sueh analyses 
=il understood by persons wot necessarily familiar with 
ie pathology. As 2 rough @uide, it can be =aid that a total 

ich content as high as 0.2 per conr of dried lung may lie con- 
L normal and that a stficw conrent of 1 per cent of more 
nres strong evidenee of exeos<ive dust exposure wudiener- 
ss<octated with disabling 55 r0ais, 

PERMISSIBLE DUSTINESS ! 

- Dusty processes for which the threshold or permissible dust 
ouncentration has been estimated are the exeeption and not the 

rule. Commenting upon the paucity of the present data, a 
nt memorandum from the British Home Office (131) states 

hat “such standards may be of value in estimating the relative 
ficieney of the methods used for <uppressing dust in a single 
tastry, but it would be wrong to adopt any of these standards 

s the measure of safety under different conditions and in other 
nulustries.” 

|, Quartz. The first suggestion of a threshold figure comes from 
G South African gold mines. The results of twenty-five years 

# practical experience in dust control in these mines are shown 
w Fig. 25 (173). Beiore control measnres were instituted on 
large scale, concentrations averaged 150 mg. per eubie meter. 
This was reduced to 20 mg. by 1910, with a further reduction 
1o 3 mg. by 1915, During the nest ten years it was lowered to 

- percubie meter. The reduction in the prevalenee of miners' 
idis lagged about five years behind the drop in 

in 1934 Irvine (135), present chairman of the Mi 
ieal Bureau, stated: “No *New Rand Min 
o the industry sinee Angust, 1923, ic., 10} y 

contracted silicosis. These facts demonst 
ering and medical measires which have 

INDUSTRIAL DI'ST I 
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against silicosis have achieved a very significant degree of 
suceess.” A concentration of 1 mg. per cubic meter is now 
commouly ealled the South African standard. 

OF course freedom from silicosis during a working period of 
10} years is not proof that the hazard has been eliminated. Bur 
there is no doubt at all that the severe or rapidly fatal silicosis 
which gave the Rand mines their bad name has been wiped out. 
The engineer's job in controlling dustiness continues but Muv- 

140 r 
) 2 
o A - 307 

\ = ‘a’mct ‘\' Priiviss £ 
3 eu% \ 2% S - 

5 \ ¢ | £ & . Dust 8 =z ) 
Pt > 4 1 ik i . 1w0E | | 
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05 03 0 2 4 o B D 2 24 
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Fie. 23.—Dust control and silicosis. (Adapted from Marrogardats, courtesy 
. South African Inst. Med. Res.) 

rogordato seems to feel that the medical problem now is mainly 
one of controlling infective tuberenlosis. 

The first extensive ficld investigation of silicosis in the United 
States was reported by Higgins, Lanza, Laney, and Rice (129) 
of the U.S. Public Health Service and U.S. Bureau of Mines in 
the zinc and lead mines of the Joplin, Mo., belt, where the rock 
is notably high in quartz and where silicosis was common. Under 
the heading *“What Constitutes a Dusty Mine,” they had the 
following to say: 

Practically all air, both inside and outside of mines, eontains some 
dust. The most reasonable standard then appears to be one based on 
the quantity of dust that will remain in suspension after the best known 
methods have been put into use for its abatement, 

It has been demonstrated in the sheet-ground mines of t 
district thint by the proper use of water and the regulation 
details of inisgg the quantity of dust in the mine air ean be 
1mg. 00 | of air: <o it seems reasonable to use 1 mg. as 
at least fdr tl; in district. 
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i to be noted that, like the South African figure, t' e Japlin 
is hased upon practical wi: neldust-control experience 

ither than upon phvsiological or tical evidence. 
ll 19‘.!! Russell +¢ al. (210 ; d the results of ~everal 

* intensive field ~tudy in th . Vermont, granite field, 
the rock commounly co to 33 per cent quartz. 

wer sumpling techuigque 
{ that . ., it would 

o hetween 9 and 20 million 

v that this limit “ean he 
i mrzeticable ventilating deviees 

r that a safe limit Hes sor 
ele<" [per cubie foot) 
it by the tse of eeonomic:. 
el o the souree of dust” 

rlling tunnels theough « with a high perogitage 
ates, Budhatn tn Anstrais 0 10 saggested a b @ 200 

< per cubie centimeter v Gormined with Owens” cofeuter, 

i he hinted that 100 purtic ! 
From a consideration of genera. 

! <« 5 million particles per cubie foot as a threshold for 
fusts high in quartz. This fizire - hased npon a combination 

of South Afriean, Au~t.lian, and American experience but lacks 
‘entirely auy published data in it~ <apport. 
~ Coal Dust. Recently Sayers and his associates (214) com- 

tedd an extensive field study 1 the Pennsylvania anthracite 
wliserict, as a result of which they -uzgest a figure of 50 miition 
Jparticles per eubie foot fur eoal Jist containing not over 3 per cent 
Stz 10 to 15 million for dust wirh 13 per cent guartz, and 3 to 
0 million for the hard-rock workers 2xposed to dust containing 

145 per eent free silica. A eritical study of the amount of pulmo- 
Tyary damage found in this industry a< compared with that found 

unong granite cutters (210) sugeest< that these figures are too 
wwvere, although both engineering and hygienie common sense 
~pport them. OF prime importance is the elear proof in the 
seport that these requirements are 1ot only attainable but that 

ny operations they are being hettered today. 
and Limestone. The fir-t field study of importanee 

cement industry was made by Thompson and pthegs ~ (231). 
dust under study was ru‘-;..u-wl then, largel§y bavause of 
tner’s work with marble (86, 2« being compargively harm- 

Thougl it was high in liee 36 10 61 per cenf) w low in 
z (6} to I per cont), they sugzested a very 1= dbjective 

mild be safer. 
rience, Cumming<¥(211) 
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of cleanliness from a hygienie standpoint, namely, 10 to 20 miilion 
particles per cubic foot by the impinger ~ampling method, light- 
field counting. This is a-perfectly reasonable figure, however, 
from the engineering ~tandpoint. Recent work by Drec<sen (59 
among Vermont marble finishers confirms the universally accepted 
opinion that dusts hizh in ealeite and low in quartz do not produce: 
disabling fibro=es, 

Lead. After years of industrial medical inspeetion for the 
British Home Office, Legge and Duckering (163) suggested a 
threshold figure of 0.3 mg. per eubie meter for lead dust, presuma- 
bly litharge and white lead. This figure was lowerd by Russeli 
(209) to 0.15 my. vn the basis of the comparative ~olubilitios of 
different lead sub=tances fn Blood sermu, <inee the less soluble 
compoungs are less toxie, 

Zinc Qxide and Metal-fume Fever. The ~tudies of Dn‘nkof ctal (7i:csult(-d in threshold figures for the avoidance §f metal 
fume fefer. It was found that concentrations of 14 mg. of zine 
oxide per cubic meter, caleulated as zine, could be bredthed for 
8 hr. and that as much as 43 mg. could be breathed for <hort 
exposures without reaction. 

In modern electric or acetylene welding the welder occasionally 
works in a confined space with inadequate ventilation. He then 
may breathe heavy concentrations of iron oxide, zine oxide, lead 
oxide, or whatever else results from boiling metal in the high 
temperature of the torch. In addition there will be formed a 
certain amount of nitrogen peroxide, which is very toxie. Under 
these conditions Drinker ¢f al. (66) recommend that oxide-fume 
concentrations, whether ferrie or zine oxide, be kept below 10 myg. 
per cubic meter. Such concentrations are easily attained by 
exhaust-hood ventilation. 

Elsewhere (page 35) it was pointed out that fume-fever 
reactions, as distinguished from true poisoning, can be produced 
by the inhalation of extremely fine particles of manganese dioxide, 
lead oxide, or probably many other substances. No thresholl 
data for the avoidance of the fever from these substances have 
been determined. 

. Some filteen to twenty years ago, a number of 
men working n.l concentrating plant of a mining compang degel- 

oped poisoning following exposure to k 1= 
dust containing about 10 per cent m 
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control equipment, put into operation in 1919, has reduced 
maintained the concentration belon a maxinmum of 30 me. 
eubiv meter, calenlated as pure manganese. Sinee 1910 

have been no new eases of manganese poisoning, <o that the 
of 50 mg. per cubic merer may be taken as a practical safe 
tratin. Probably higher coneentrations would also be 

but on this point there are no duta. From the engineering 
J |t the safe limit is casy to mainrain. 

ations in Standards of Permxss:b e Dustiness. Tl idea 
ing <tondards of permis-thle Jdustitess for each harmiul 

a tmedicolegal appeal thar i~ not ar all justifisd by the 
lable roday. Having had no compensation v 

sthicosis until reeently, eortain <tates are now draithig 
< dlefining permissible dustin < in precise figures wiffeh 

ned the most 4-h~nwnmr_\' analysis. In contrast to ghis 
, Great Britain, South Africa, Australia, and Candda 

. under general compensation laws for silicosts withont 
suggesting figures for permis-ible dustiness, 
none of the original studics was there a single suggestion 

the threshold figures were usable as legal standards. In the 
on the cement study (231), for example, it is emphasized 
- « - the variations in dustiness were so great as to make 
ieal an attempt to study the sickness rate in relation to 

ge exeept in a general way.” In <pite of this, there is a 
ng tempitation to plot curve with permissible eoncentrations 
content of free silica as coordinates and then to interpolate 

gextrapolate freely from this curve to obtain the standard of 
wess for any industry. We cannot admit the soundness of 
practice from a medicolegal standpoint, but, on the other 

L, there is neh to recommend the ne of figures thus obtained 
asie eriteria in the design and operation of dust-contreol equip- 
tand as generad guides in the appraisal of working conditions. 

cutiad, however, to eonsider the Timitations of these 
values when applying them to industrie< not inclnded iginal studies. Some of the limiting factors are is«j»’nl 

incralogical Composition. Wo have shown 
) that the composition of certain mixed dus 
icle size and that the silica conteat of the mit 

contribicte most to the development of luj 

B 
PERMISSIBLE DUSTINESS : 7 

is not nceessarily the same as the pereentage of siliea in the 
material from which the dust is generated or in the total dust 
sample. It is not possible, therefore, to compare two dusts with 
re<pect to their silicosis-producing capacitics on the basis of 
their silica content without considering al<o the variation in the 
amount of free silica with respeet to size. Foundry dust, for 
example, contains approximately 30 per cent quartz, and on this 
busis it is said to be more dangerous than granite dust, which 
contains 35 per eent quartz. A differential analysis of foundry 
dust, however, showed in one case (page 62) that the amount 
of quartz contributed by less than 10 4 particles was only 5.7 per 
cent by weight and that only 0.2 per cent was contributed by 
particles under 2 4, so that the silica content of the particles of 
hygienic J\ten\-l i= far below 30 per cent. Unfortundtely, a 
differentigf analysis has not been made of Barre granith dust, 
and until this is done one must take great care in condparing 
other dusts with it with respect to the health hazard associated 
with them. 

2. Dust Floods. A plant in which dust of any Kind is heaped 
upon rafters or a dry mine in which dust is lying about ix in ideal 
condition for the freeing of dust flood<. Undue vibration in 
the plant, such as occurs in starting motors and belts, or a 
misdirected blast of air from a hose or the exhaust of a rock drill 
will dislodge this dust, with the consequent development of 
unusually heavy dust concentrations in the neighborhood. 

Referring to the effect of dust floods upon workers in quartz 
dust, Mavrogordato (176) writes: “Lesions of silicosis in a mild 
degree can be produced in an animal by 30 hr. exposure to intense 
dust clouds, and one is inelined to suspeet that it is intermittent 
exposure to relatively dense clouds that is the deciding factor in 
producing the disease in susceptible human subjects.”" Analo- 
gous arguments apply with equal force to toxic dusts like lead 
and manganese. | 

Unfortunately, it is impossible to evaluate dust exposures 
medlcally with the arithmetic nicety that we should like. { Yet 
it is co nls claimed—by l.nymcn—(hfl prolonged e 
to low congentrations is just as serions as short exposures to heay 
concentra ' This claim is contrary to a fundamentdl Ly 
of phys In discussing the subject Clark and Drinkgr (V@ 
remark . . a sub-threshold stimulus (dust inhughtio 
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- a long time produces no reaction = heroas a relatively brief 
se-thre<hold stimulns may catse reaction.” 

re is little excuse for dust tomis sinee they can usually be 
ted by ordinary methods of zool Housekeeping. If workers 

to be exposed, however, to <adden heavy concentrations, we 
jeve that the threshold values suzgested previously will be 

rionsly weakened. 
3. Industrial Sclection. Animportant factor which determines 

measure the cowditions of Lealth among any group of 
rial workers is the proeess of natral selection of the fittest 
he continuons climination from industry of the unfir 
e (34) has pointed ont tha factor acts amogg the 

industrial population sinee such 2 group “is comy 
uals who are ordinarily able to engage in wage 

wecupitions,” whereas the general population inclides “i 
and persons with physical impairnients =0 <crious as to p 

attempts at factory employment.” Henee, i an industry 
Lwvolves no health hazards of consequence, the sickness rate 
among its employees <hould be lower than in the general popula- 
ion.” In a hazardons industry this process of natural selection 
«« of greater importance than in nonhazardous plants sinee it 
wot= to remove those especially unfitted for exposurce to the 
particular hazanlous material involved. 

The way in which industrial <election limits the value of the 
«tandards of permissible dustiness i obvious, The studies must 
1ue madde npon the men at work with little or no consideration of 
+hue condition of those who quit. Henee, the resulting standards 
are based only upon the reaction of the men after selection of 
shose best fitted for exposure to the dusts under investigation 
a1). The effect of this is illustrated by the fadings of the 

-—-,ncm <tudy mentioned earlier (2311 It was found that the 
pespiratory-discase rate was 68 per eent higher among those who 

t during the progress of the <tudy than among those who 
ined at work., A study of Jead poisoning in a storage-hattery 

ut <howed a “high rate of labwr turnover, es ceially in the 
sartments with the greatest lead exposure” (Q09Y, Similar 
lings have been obtained in other studies, 
n this connection, the diffierence between t 

Try industries is interesting. The heaviest 
o <heds is that of the pueumati--tool of 

nite and 
<t ekposure in 
torsg=a group 

3 

of highly skilled arti~ans who adopt this crait through choice and 
who are theeefore willing to remain in the industry in spite of 
respiratory trouble. In the foundry industry, on the other 
hand, unskilled workers ou the shakeout and the like are exposed 
to the highest dust coneentration while the <killed molders (com- 
parable to expert eranite entters) produce relatively lirtle du-r 
during molding. The unskitled foundry worker, having no deep 
feeling for his work, quits if he experiences any respiratory trouble 
Thus there i= a high kbor turnover which aceounts, in part, for 
the relative absence of silicosis and tubereulosis in this industry. 
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