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a tule camainirgy granulated sugar, which filters om the susperdded dust. At the
hlnm:uy.thenwkdissol\vliur:umdlhcnwnbu’ddm(mn'dufnddcr-
mined by counting those in a small volume of the sugar solution umder a mic
This methad of dust sampling had ccrain disadvantages, the chief of which vas the
faet that the purcst commercial suga: mamdlceﬂam quantity of dust, which
introduced wderable ervors, dally in those ining a low dost
concentration.  To cvercome the limitations of the sogar tube method varicus ather
devices were doveloped, one of which was the Palmer This
consisted essentially of a pcar-shaped glass bulh, the lower end of which terminated
in a U-tube or trap.  Suction was appHed to the glass bulb by means of an clectric
X fan and the vol of air measured by means of 2 Petot tube. Dusi-free dis-
tilled water was put into the U-tude. The air drawn through the water in the trap
broke it up into 3 spray within the larper portion of the sampling builb, which washed
out and retained the dust. The dust 50 ohtained was analyzed by the usml methods.
The Palmer apparatus also had certain discdvantazes, the chief of which was that its
cfficiency as a dust catcher was low. In the scarch for 2 more portable type of in-
strument. which at the same time would yicld rapid resufts, the South African in-
wshmmmmdxdmwwammrmhmnasﬂkarkmm The
nples dust by impinging 2 smafl vol of air apainst the surface of a
vaseline-coated glass pl;te.:hemdm serving 1o catch the dust particles. The dnst
rnmm:lmllwﬂassﬂa\enuﬂxnmﬂdmd«dnmm:tamuemgm-
fication. The chicf disad ~» of the koai are that in
2 high concentration of dust. the spots are tno dense to alln counting the mdividual
particles and the method can. therefore, not be tsed m such cases, also many samples
tad to be taken to secure a corvect average detormination in places where the dust
cancentration was variable
As a result of the different hods of dust determination being used by the differ-
«nm\mmudbwumandmnvumfwﬂﬂuluwmdnﬂumplmg
methods did not yield absol resulis. ¢ some arose m inter-
preting the various dust stodies. In order to arrive at some basis of comparison the
U. S. Burcan of Mines condurted a laboratory study of dusi-sampling instruments.
The rosults of this study were published in Poblic Halth Bulletin No. 14 entitled
“Comparative Tests of Instruments for Determining Atmospheric Dusts”  (1925)
During the course of this stody two of the & i Dr. L. Greenbwyg and
G. W. Smith. devised a new apparatus aalled the impinger. In the parative study
lhd&dknmcﬁrmsdhwmfwﬂwhm:dmaﬁmm
oxer previons mothods. After several modifica-
ticn* to meet specia) requitements, this instrument was adopted by the Federal Public
Health Scrvice and Bureau of Mines as the standard technique for the sampling of
dnst in air. ﬂwntmmﬁhsbunmdmﬁnsnﬂydamnhofdmm
and iz the P hod in usewday.

Size of Dust Parvicles Taken into the Lungs

Tt has been observed from a study of slicotic hungs that most of the dust particles
that have penctrated into the air sacs are Jess than 10 microns in longest dimension
{1 micron is 1/1000th of 2 millinwter. or 1/2500th of an inch). It is generally agreed.
therefore. that we need not bother with: particles larger than 10 microns in measuring
the concentration of a dangerous dust

So that you mzy visualize the size of these small particles comsider a 280 mesh
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screen in which the screeu openings are 50 microns. In the absence of 2 bean oi
light, an atmosphere cvmammg lhe:e luxy particles will appear clear to the maked
eve, and thevefore is eptive. Omly a powerful niigrosonpe can make
such particles directly n.u’ble.

It is nroessary, therefore. to make 2 microscopicat natim of the h
to lam how badly polfluted it muy be. Larper particles such as are visible to the
nmaked cye are essemially harmless in the causation «f silivsix. as these are caught
by the mcmbnnes promkd by nature in the nasal and ather cespiratnry assages aml
arc © ghed up or elimi d hefore any «l. is done.

\When small dust particles are dispersed in air, ther arc carricd about like smoke
and settle out very slowly. How long such particles will revain suspended in quiet
air can be roughly dctermined from Stoke's law. Assoming a round particle to be
onr micron i diameter, it can be calculated by means oé this law that such a particle
will fall only 203 feet in 24 hours. It can he scen. therefore, that any fine dast dis.
persed into the air is mt ooly a momentary hazard but remmins in the air for an
indefinite period.  This fact is often overlooked by wirlanen, as it is ustally assumed
that as soon as the dust clot is no lanper visible al) dust has zettied out,

The term “dustr working place” is only a relative one. Mt air. bath inside and
outside of factories, contains sumc dwt. It ix therefore. necessary tn adop a standard
content for the dividing line between slichtly dusty and dusty working places. The
Wisconsin dust cixle wcsm'ks a “tontative figure of 15 millin countable dust par-
ticles under 10 microas i Imgest dimonsiun with frec silica content of 33 per cont in
a cubic foot of air as determined by Public Health Scrvice technique.  Variations in
free silica content will make proportional inverse chanpes in this standard.™ In ac-
cordance with this standard the permissihle count for practically pare silica woald he
5250,000 particies.

How Dust Samples are Collected

\s mentioned previomly, the mstrumont wsed in oollming the dust samples is that
known as the “Impinger.” With this instrument the air to be sammled is drawn
|knmgba|:imtnhe:ndmmxgedﬂahgh\'ﬂmﬂvmagLup!ztrwludlus!m-
meveed b h a suitable liquid v in the coflecting flask.

Tae mnpinger, therefore, i lhcpnmmleo{ooneumdutbymwngml
mlhamlu—mslnngofbdb!nu thad and so™ p g of hoth
principles. The dust is thus trapped and remains in 11-: mile:tmz Tiquid Suctite: is
upﬂtedmt&hwngahymnsdanme;mmtedhm«dam
Where compressed air is nat awaikble. 2 small electrically-opcrated vacunm pumg
may be wsed The rate of air flow is measored citlier hy means of a snall vacuum
rage or an orifice-type Gow meter.

The entire apparatrs is calibrated hefore use against a standard s meter, so that
a known volome of air may be sampled. The rate of sanmpling is apnroximately anc
euhic foot of air per mimute. Thdm—cnllmmgdnxclsphadmchsewoxnnily
to the breathing level of the workmen involved while performing their respective
dmtics, so that air samples represemting actual working ennditions may he obtained.
After 3 sufficiem volumt of dustladen air hay heen sampled. the collecting liquid is
placed I a suitabde ¢ and remuved to the laboratory fur the mecessary analysis.

When the dust sample reaches the laboratory, the entire sample is filtered into a
clean graduated flask through a 280-mesh screen so that oaly particles smaller than
50 micrens are permitted to pass; particles farger than 50 microns arc not considered




