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Direct Photomicrography of Air-Borue Particles, R. D. Cadle and E. J. Wiggins.
ATch. nd, Health _K_-I_H 84-391 (Dec. 1938)

A method is described (or photomicrography of particies suspeaded in aiz. The
difficulties involved in such methods are that the particles are in motion and that oaly &
small sanber of particles are in focus. These difficulties have been overcome by: (1)
short exposure periods (1 to 10 microsecands) aad high intensity {llumination; (2) « lazrge
aumber of tlashes to expose each ({im; and (3) a high repetition rate so that sumerous ex-
posures can be obtained on each negative in a reasonable poriod of time. Details of con-
struction of the apparatus are described. The method is used to determine the shapes,
sizes, and concoentrations of airborne particles. Shapes are observed directly. Sizes
are determined by measuring image sizes and dividing by the magunification. Concentra-
tions are calculated {rom the number of well-defined images on the negative, the area of
the negative, and the depth of field of the objective, Counting the partcles involves selec-
ting the well-definod images, but experiments with six observers on average counts of 26
to 58 particles gave an average deviation of 20 to 25%. The method is easily applicable to
particles of 2 microns and over, and can be used down to 0.3 micron. The technique has
been used to investigate ice fogs in Alaska,

The Electroa Microscopy of Ai:bouc Dusts, J. Cartwright,
Brit. J. Appl. Phys., 1. 3, S5109-S5120 (1954).

There is ditficulty in reconciling optical and electron microscope assessments
of atrborne dusts., The work described in the present paper was carried out to examine
the relation between the two types of assessment of dusts within the size range of 0.3 to
3 microns, The thermal precipitator was used as the sampling instrument. Samples
taken in the membrane.coated grid of the precipitator are aat collected under the same
couditions as oa cover glasses for optical counting, and hence discrepaacies may arise.
The author has avoided these ditficulties by taking samples on membrans-coated cover
glasses, by collecting over a longer period, and by shadowing the cover glasses with an
alloy of goid aad palladium. The methods of preparing the cover glasses and manipulating
the electron microscope ars dascribed in detail. When the resolving power of the elecizon
microscope was reduced to that of the optical microscope, counts obtained by the two meth-
ods showed no serious discrepancy. The author coancludes that it is normally desirable to
use 3 combination of the two methods of couating, but becaunse of the shortcomings of the
optical microscope, some compromise is necessary in fitting the results, [o the discus-
sion of the paper various points of cousiderable technical significance were raised,
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Effect of Particle Size oa the Determination of Quarts by X-Ray Diffraction. R. L. Gordon and
3. . W. Harris. Nature _1_7_3. 1135 ﬁuo 13. 1955 ’.

A study has becu made of the accuracy with which the determination of the quartz
content of airborae dusts, lung residues, and similar materials arising in silicosis research
can be niade with a Geiger-Mueller counter x-ray diffractometer recaatly dascribed (to be
published in full later). In particular, the effect of the particle size of the quartz on the
accuracy of the determination has been studied. The relative diffracted intensities of the
1122 line of quartz (spaciang 1. 82A) were measured as a function of the effective particle
diamaeter and were shawn to fall.off on both sides of & maximum at an effective diameter
of about 2 microns., The lower intensities {or large particle sizes are to be expected as a
resuit of extinction; those at smaller sizes are attributed to the existence of the "amorphous
layez" previously reported. Remaval of the amorphous laysr by etching with hydrofluoric
acid resuits {a full {atensities of the diffraction lines for particles greater than 0.5 micron
in size, but not for smaller particles. In order tq make accurate determinations of quartz
by x-ray diffraction, it {3 necessary to knnw its particle-size distribution, sad, possibly,
whether {t has received treatment equivaient to etching. In the size range 1.20 microas,
the error {atroduced by iguoring these effocts is about 12%.
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