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heavy traffic hours and under atmospheric conditions favorable to con-
centration, the air of congested streets is found to contain enough CO to
menace the health of those exposed over a period of several hours, par-
ticularly if their activities call for deep and rapid breathing. In open ajr
under ordinary conditions the concentration of CO in city air is insufficient
to affect the average city dweller or pedestrian.

Occlusion of Solar Radiation

The loss of light, particularly the occlusion of solar ultra-violet light
due to smoke and soot, is beginning to be recognized as a health problem
in many industrial cities. Measurements of solar radiation in Baltimore?
by actinic methods show that the ultra-violet light in the country was
50 per cent greater than in the city. In New York City* a loss as great as
50 per cent in visible light was found by the photo-electric cell ‘method,

Recent studies® in Pittsburgh indicate that heavy smoke pollution is
definitely unhealthful. Heretofore adequate proofs on this point were
lacking. ' )

The aesthetic and economic objections to air pollution are so definite,
and the effect of air-borne pollen can be shown so readily as the cause of
hay fever and other allergic diseases, that means and. expenses of pre-
vention or elimination of this pollution are justified.

SMOKE AND AIR POLLUTION ABATEMENT

Successful abatement of atmospheric pollution requires the combined
efforts of the combustion engineer, the public health officer, and the
public itself. The complete electrification of industry and railroads, and
the separation of industrial and residential communities would aid
materially in the effective solution of the problem.:

- In the large cities where the nuisance from smoke, dust and cinders is

the most serious, limited areas obtain some relief by the use of district

heating. The boilers in these plants are of large size designed and- oper-"
ated to burn the fuel without smoke, and some of them are equipped with

dust catching devices. The gases of combustion are usually discharged at

a much higher level than is possible in the case of buildings that operate

their own boiler plants.

" In general, time, temperature and turbulence are the essential require-
ments for smokeless combustion. Anything that can be done to increase
any one of these factors will reduce the quantity of.smoke discharged.
Especial care must be taken -in hand-firing bituminous coals. (See
Chapter 7.) . - :

Checker or alternate firing, in which the fuel is fired alternately on
separate parts of the grate, maintains a higher furnace temperature and
thereby decreases the amount of smoke.

Coking and firing, in which the fuel is first fired close to the firing door
and the coke pushed back into the furnace just before firing again, pro-

*Effects of Atmospheric Pollution Upon Incidence of Solar Ultra-Violet Light, by J. H. Shrader, M. H
Coblentz and F. A. Korff (American Journal of Public Health, p. 7, Vol. 19, 1929).

‘_Studies in Ulumination, by J. E. Ives (U. S. Public Health Service Bulletin No. 197, 1930).

*Pneumoconiosis in the Pittsburgh district, Based on a Study of 2,500 Post Mortem Examinations
wmade in Pittsburgh Hospitals, by Schnurer et al (]ournal Industrigl Hygiene, 17:294, March, 1935).
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. CHAPTER 27. AIR POLLUTION

: i istilled thus have to
effect. The volatiles as they are disti S )
duc: Z\Ecl: t;tnlllgt fuel bed where they will be burned if they are mixed fthh
gsgﬁcient air and are not cooled too quickly by the heat-absorbing sur. aces
o e ir j i fi ate turbulence
or compressed air jets, admitted over the fire, create
in fﬁegglrnace arﬁ; bring the volatiles of t}ﬁlfuel 'mtore qulcl;lg:: il:ﬁ?/ c}(l);lt;‘clli
i i i : tion. ese jets are es
with the air required for combus ) especially helpful
1 fter each. firing. Frequent firing smal
for the first few minutes a e quent firs A omall
the smoking period and reduce the density. 17
?::.lrgbg;f h:x:tige grate increase the eﬁectwde combust'lcpn sp:g:céir; etli\rt:.
lv more air for combustion, and are sometimes
f'lé(ri?xi(i:r?’gstlll:%?sx};xoke emitted, but care should be taken that holes are not

" formed in the fire. A lower volatile coal or a higher gravity oil always

roduces less smoke than a high volatile coal or low gravity oil used in
ghe same furnace and fired in the same manner. T
. The installation of more modern or better designed fuel.bur?mg eéglulc)e
ment, or a change in the construction of thg furr}ac_e, will o fnfr duce
ok;a. The installation of a Dutch oven which will increase the furt
frlglume and raise the furnace temperature often produces satisfactory
ults. N
Vr%ln the case of new installations, the problem of sn_loke aba.temer;t ac;::g
be solved by the selection of lthef prloperbfuﬁbbu;gu;%decgl;’xg;rﬁxg;) o
furnace design for the particular fuel to be burned- the proper
i that equipment. Constant vigilance is necessary to :
zgf{;ﬁo&;tf the eqt?iprgent is properly operated. In old mstallat}gns tbl’}e
solution of the problem presents many difficulties, and a considerable

investment in special apparatus is necessary..

islati 1t ti ly concerned with the
lative measures at the present time are largely ¢
smlc‘)?(%alsdischarged from the chimnfeys_ of boiler plmts.hoP;atc}f;c':a;lrzozﬁL gf_
dinances limit the number of minutes in any one hou
;h:pg;iﬁed density, as measured by comparison with a Ringelmann Chart
Chapter 34), may be discharged. . )
( Thye;e ordinances do not cover the smoke discharged at low levels l})ly
automobiles, and, although they have been 5nstrumer.1taé in redllxxf‘x:;lg a; eg
itted by boiler plants, they have, in many instances, X
i?eogﬁtgg;tof chi¥nney dust and cinders due to the use of more excess air
i furnaces. . -
and to greater turbulence in the :
Legislative measures in general have not as yet covered't}ﬁe nogng_us
gases, such as sulphur dioxide, nor sulphuric ac1d_ fog, whic _ ar? is-
charg,ed with the gases of combustion. Where high sulphur coals are
burned, these sulphur gases present a serious problem.

DUST AND CINDERS

impurities in the air other than smoke come from so many sources
thz;rth(taligrpare difficult to control. Only those which f}:e é);oguﬂe;x;
large quantities at a comparatively few points, such ;sh e dust; cf nders
and fly-ash discharged to the atmosphere along-with t e(:i gases o
bustion from burning-solid fuel, can be readily contr?ll d.
Dusts and cinders in flue gas may be caught by various devices on the
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