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-+« THE ALL ASBESTOS
ACOUSTICAL AND INSULATED DUCT

r-’
e
IN radic studios, hospitals, churches, theaters, hatals. .
oflices. homes ~wherever quiet working snd living con- ::‘
ditions are requirod =this all asbeatos, prefabricated duct !,:
will eliminate noise from the sir conveying system. ?;
Cereyduct is a devalopment of the Carey Research Labora- a;
tory and sciontilic Hiedd testing. Tt is & natural sound E.';!
absorber & non-conductor of sound. and non-resonating. i'
It *‘quiets’’ fan mnoises and cuts down spesking tubs . £
sllects and eliminates ‘‘cracking’ due to changes in "'.":'
air pressure. By clicctively absorbing noises, it permits . s
the uae of smaller duct sizes with higher air velocitics. e ®
This also nolves dillicult installation problems whers -
1 spaco is limited. ¢ ,}. 2
s ’:t év_,, = ¢
,'tf(‘ - .&;ﬁ Beaides ite absorption of noise, Careyiluct has many .
"gﬁagi;' L other sdvantoges over older and less ellicient methods. F ¢
[.?.A.\\ ,‘ -:}] U is fucproof: is quichly installed; absence of neise in ?\:
\—"‘\“'-'L;T\": f}"‘/: erection (unavoidable in handling metals) permits in- L‘
s Rak TR “"* ’” ": "!  stallation in occupied buildings such as hospitals. stores, ;’T
: u, -‘-J\ b ¢ ,.\ AT | banhs, ete.; conserves miotals; neat and compact:can be u'l
T e— painted to match walls and csiling=; costs no more. '[re- [|
'] O aormberront 41y Qoo 0. howie quently less, than insulated matal daet, {“
b, - - *
";" T e _— - Hi '-\; . f’or technical d-uil.:nnd further information, send for '5.’
h. — et ‘Careyduct Manual.” Address Dept. 10, -
""i A .~ -\ "H | ., b,
5 i) . THE PHILIP CAREY MFG. COMPANY &
“i.. .éi:‘wl g Denoadable Products Smce 1873—~LOCXLAND, CINCINNATI 15, OHIO E’,
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Dust as an Industrial Health Hezard

F. W. HUTCHINSON

Assiztant Prory
Univareity of

E bealth problem arising from dust in indys.
m is one of increasing seriousness. Socially,
ecooomically and legally it bas become evident that
immediate steps must be taken to combat the hazard
represented by wholesale industrial exposure to the
preumoconiosis-producing dusts. Pneumoconiosis, in
many of its forms, is incurable. Thus consideration
of the problem which it represents is based largely
on methods of dust reduction and removal and is
therefore as much a responsibility of the engineer as
1t is of the physician.

Fortunately, medical knowledge and engineering
squipment have progressed to such a point that
recognition of hazardous conditions and availability
of methods for correcting them will now permit a
complete, practical and economical solution of the
problem. Unfortunately, prejudice and fear have
surrounded the entire subject with such an aura of
suspicion ang distrust that neither workmen nor em-
plovers have until recently been willing to acknowl-
edge the hazard or recognize the need for preventive
measures. In addition, the siow action of the disease
coupled with {ailure on the part of many physicians
to acquaint themselves with the proper diagnostic
methods has made it difficult for the worker to es-
tablish his claim for compensation in the event of
lung injury and equally difficult for the employer to
defend himself against fraudulent claims; it has been
12id that silicosis claims constitute one of the most
widespread of legal rackets.

Workmen have bitterly opposed adoption of the
exacting employment gqualifications and periodical
physical examinations of those exposed to dust which
are essential to medical control. Yet, it is essential
that persons having a predisposition to tuberculosis
or a low nasal filtering efficiency be excluded from
the dusty trades. Similarly, protection of the worker
demands that he be removed from exposure at the
st indication of lung damage.

Employers, on the other hand, have adopted the
point of view that most claims of silicosis are unfair and
0 unscrupulous attempt 1o take advantage of them.
The explanation behind an cmployer’s unwillingness
10 acknowledge the hazard is not unreasonable. The
dust diseases are almost invariably of long duration
and frequently are not discovered until many years
alter txposure has ceased. Thus many employers
e now in the difficult and alarming position of fac-
Mg claims for disease which s a result of exposure
10 conditions that existed in their plants 10 or 13
Years ago: at that time they were unaware of the
health hazard associated with dusty atmospheres
3nd consequently, though they might have had every

HEATING AND VENTILATING, JUNE, 1944

830F of Mechanical Enginearing,
Califerniz, Berksiay, Calif.

desire to furnish their employees with full protection
from occupational injury, they did not take the
“special care” which is now known to be fecessary,
Wilson states: “Most well-intentioned employers
may be said to have used ‘reasonable care’ in past
years and—considering their lack of knowledge—
this is now their best defense in damage suits. How-
ever, from now on, with the spread of ... avaiiable
knowiedge ... only ‘special care’ will safeguard th
interests of employer and workman alike.” '

Recent interest in dust diseases has built up an
estensive literature; theories have been confirmed
with experimental evidence and intumerable case
histories of individuals and of entire groups are
available. 1n contrast to the widespread ignorance
of ten years ago, it would probably be difficult at the
present time 10 find a worker in the dusty industries
who has not at least heard of silicosis, or an empioy-
er who is unaware of the enippling damage suits
which will face him if his employees, through faiiure
on his part to take the necessary preventive mea-
sures, contract the disease.

The cost of dust control is often far less than the
cost of one damage suit. Jury awards in silicosis
cases of $1C,000, £17,000, $22,500, £25,000 and like
sums are matters of record. In the St. Louis area
alone there were, some time 2po, over 2000 suits
pending. A Missouri mining company, as another
example, faced claims aggregating $£35,000,000 and
spent £500,000 in out-of-court settlements of a few
of them.

The purpose of this article is 10 review the liter-
ature on the physiological effects of some of the haz-
ardous industrial dusts snd to summarize present.
day criteria acceptable as a basis for the design of
dust control systems.

Silicosis

Silicosis is a disease of the lungs caused by the
inhalation of dust containing free silica. Some
authorities believe, but this fact has not been estab-
lished, that the inhalation of silicates is also a2 caus-
ative factor.

Incurable and Progressive, The important facts
about this disease are that, for practical purposes, it
is progressive and incurable. The qualification “for
pracuical purposes” is necessary because recent in-
vestigauons suggest that uncomplicated silicosis is
not progressive; howcvcr, the continued existence of
a case of siicosis without the onset of comphications

Is s0 rare that, from the standpoint of socia! conse-
quences, the disease can in jtse

: If be regarced as pro-
gressive. In the medjcal literat

ure the “progressive”
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wewpoint is the one which has been most widely
adopted but the possible future significance of the
recent findings is promising. 4

With reference tg.the “incurability” of ‘silicosis,
recent work has also indicated the possibility of a
solution but it is as yet too soon to hold out hope
for sausfactory medical treatment. Onc. promising
method consists in the administration of thyroxene;
the investigators report that:

“Thyroid therapy may possibly not only prevent

the development of silicosis, but may also arrest

its further progress and possibly reduce to some

extent the degree of fibrosis already existing.”

The above remarks on the “progressiveness and
incurability” of silicosis have been included because
they show how very far the medical profession has
Yet to go to achieve a solution of the silicosis prob-
lem. In terms of concrete present-day gaip, the sum
total of the best that medicine can now offer is not
of much value. When dealing with contagious dis-
cases such as smallpox and Spanish infiuerza, it
bas been possible 1o achieve a satisfactory treatment
as a first step toward the elimination of the disease
itself; in the case of silicosis, a non-contagious dis-
ease, the only advance of real significance which is
possible is an advance which must be brought about
by the application of basic cogineering principles—
"the reduction of dust concentrations at the breathing
zone to a point such that a health hazard no longer
exists; only in this way can silicosis be eradicated.
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Metallica” and, with reference to dust, warned p;;
readers to beware because it “penetrates into the

- windpipe—eats away the lungs—implants consurmp.

tion in the body.” He called attention to the facy
that the death rate among Carpathian miners wag
so great that a wife could often outlive six husbands,

The passage of time ha¢ done little to alleviate the
hazard. The development of pneumatic tools has led
to a great increase in the dust concentrations at.
tending the grinding, polishing and cutting of stone.
The death rate among Barre granite cutters, for e3-
ample, increased from 1.5 per 1,000 in the vear 18%
to 19.6 per 1,000 in 1924, an increase attributable to
the introduction of pneumatic equipment. When one
realizes that a threshold concentration of 5 mijllion
particles per cubic foot is required to constitute a
silicosis bazard (for dust made up of 100% free
silica}, it is then evident that there are many indus-
trial operations today which represent heaith haz-
ards that did not exmist prior to the introduction of
mechanical equipment,

Many estimates have been made of the pumber
of persons exposed to hazardous concentrations of
silica dust, but such estimates are usually based only
on industrial exposure. When account is taken of .
the fact that 60% of the earth’s crust comsists of
silica the likelihood seems great that such estimates
are conservative. Lanza and Vane estimated that
the number of industrial workers exposed to the
silica dust hazard is in excess of balf a million in
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ﬁ‘ If permitted to run its course without complica- those industries in which the processing or hardling
, ‘,' tion, silicosis will lead to death by suffocation—the of siliceous matenal is of basic importance; this esti-
‘ﬂif‘ lungs becoming incapable of maintaining a gas trans- mate does not take account of the many workers
&5 fer sufficient to sustain life. Usually, however, ter- exposed as a result of the industrial use of silica as
5{3 1 mipation occurs as a result of complications such as a filtering agent.
ig' 1; tuberculosis or heart disease; 2 definite correlation In one other respect the silicosis h:‘xzard has not
e has been established berween silicosis and tubercu- yet been evaluated. As already mentioned there is
Ei?' losis, but an explanation is, as yet, lacking. a definite relationship between silico‘si-s and tubercu-
E}J!;ﬂf:: With reference to tuberculosis a study of axe losis. This fact leads to the probability that in any

grinders and polishers showed a death rate of 1,900
per 100,000 from tuberculosis as contrasted with 150
per 100,000 for the general population of the same
state. In this study the death rate of all workers in
the dusty trades investigated was used. More strik-
ing figures and more significant ones were obtained
from a Massachusetts investigation in which the

community in which there is a large number of sili-
cotics there will be a decided familial tuberculosis
hazard. Fortunately, however, this danger is some-
what lessened as a result of the long incubation
period which is found with silicosis—by the time a
workman’s lungs have reached the stage at which
tuberculosis is most likely to set in it is more than
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;\‘I. ;'r"‘ tuberculosis death rate of 96! silicotic quarry work- probable that his children will have grown past the
?'{ . : ers was compared with that {or the general popula- age at which the danger of their contracting the dis-
el tion and found to be forty times as great. easc s greatest. .

{“ ' Background and Extent. The name silicosis is of That silicosis is definitely related to a parucular
Lt relatively recent origin, but the existence of the kind of occupational risk it demonstrated by the
r}\;{" « health hazard associated with dusty work has b;cn data from examinations (X-r.ay) of 2500 workmen
A recognized by medical men for many centuries. {rom ajl dcl‘p;rm?ems of a typical “heavy industry”;
ERETE From the literature of the period we find that the 5.89 had silicosis, but 90.0% of those afiected were
E‘::.,\ff;‘_. Prolemies knew of it. Pliny the Elder weferred to foundry workers. The great importance of the silica

the “stone cutters’ discase” and devised a crude

hazard is clearly indicated from the following com-
respirator for the protection of miners; Aristotle

/ A . : parative mortality figures (from a 1933 pubiication
(',\!;._,._J’.. warned Greek workmen against the inhalation of of Hollis and Yule):
_~‘t-\'.r dust. Hippocrates, three centunies before Christ, 1000 for standard population (all causes for
i '-) ncticed that his surgical knives were dulled by dust ages 20-65)
{’E;"} 'E’- in the lungs of stone workers. In t.hc ,lézh century 13;; 1{or silica group
3 > '_,.:!. Georees Agricola, a mining engineer, wrote “De Re or non-silica group

-~
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The silica group (above) showed only three causes
of death (diabetes, appendicitis, digestive diseases)
which did not differ significantly from the general
grovp. The significance of these figures is at once
apparent when it is considered that an estmated
110,000 workers in the United States have silicosis
1o some degree.

Development of the Disease. The time required
{or mcapacitation due to silicosis has been the sub-
ject of a great deal of attention, but as yet no gen-
erally accepted conclusions have been reached. Ap-
parently the period of exposure preceding contrac-
tion of the disease is a function of the dust concen-
tration, nature of the dust, nature of the work and
isdividual physical idiosyncrasies. From a study of
9,800 stone-cutters in the Ruhr it is concluded that

* 13 years exposure are required to show slight sili-

cosis and 20 years to cause incapacitation. This
same study reveals that 63% of the deaths among
silicotics occur {rom tuberculosis complications, In
porcelain workers silicosis develops slowly but pro-
pressively: the second stage is usuzlly not reached
unu! after 10 years. Among sandstone workers the
minimal exposure has been found to be 1l years
while for iron miners an exposure of 4 to § years
m3y be responsible for the appearance of lung
changes 4 to 8 years after the exposure bas ceased.
In contrast to the above relatively long incubation
petiods are those found among workers engaged in
and-blasting and in the manufacture of abrasive
soaps; in these occupations only 3 or 4 years may
precede the onset of the disease. Likewise, an exam-
mzton of 175 men engaged in rock drilling showed
that 50% were affected in less than one year,

There i5 a good reason for believing that under
particularly heavy dust concentratiors silicosis takes
10 acute form and may appear after an exposure of
only a few months. Not soon forgotten will be the
ase of the Hawk’s Nest Hydro Flant on the New
River. Some 4000 workers, mostly negroes, were
employed for wages of £3.00 for a 13-bour day; in
a relatively short time after completion of the tunnel
work 475 of them were dead and an estimated 1500
cthers incurably ill. This case was investigated by
a committee in the House of Representatives before
whom witnesses testified that, “In the tunmel 10
drills were in operation at once and you could not
set ten feet ahead of you even with the headhight of
e donkey engine”. Workmen were so thoroughly
wvered with a silica dust that “you could not tell a
¥bite man from a colored man, 15 feet away”. It
¥as this case that a senator from West Virginia de-
wnbed as “the most horrible industrial disaster in
e bistory of the world”. It was of this case that
Representative Marcantonio of New York charged

L 169 workers bad been buried unidentified be-

Quse the undertaker had “lost” his records. On the
basis of all evidesce which has yet been brought for-
*ad it would seem to the impartial investigator
Sittie Hawk’s Nest Tunnel should remain a tragic
"::-;Cdtl' to the cngincer of the nCCd for consider-
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ation of human values in the solution of engineering
problems,

The above case is only one of 2 number of similar
but less sensational cases which have shown that
there is a real possibility of contracting an acute
form of silicosis if work is in ap atmosphere havicg
an cxtremely high concentration of siliceous dust.
Experimentally the possibility of acute silicosis bas
been demonstrated by laboratory tests on animals;
for exposures of eight hours 2 day to concentrations
of 200 million particles per cubic foot or more it has
been shown that the last stage of silicosis may be
expected in a relatively short time. '

Size of Hazardous Dust. The importance of par-
ticle size in determining the hazard associated with
dusts has received a great deal of attention. Par-
ticles 25 to 30 microns in size will usually settie out
rapidly and are therefore not likely to be breathed
in quantities suffcient to constitute a hazard. How-
ever, partcles of this magnitude (such as pollen of
the Giant Ragweed or wood dust in carpenter shops)
may be responsible for hay fever or for various types
of asthma. In general, particles greater than 10 mi-
crons are caught in the trachea, large bronchi and
mucous membrane. Particies around 5 microns go
to the respiratory tract, but few of them reach the
alveoli where the I micron particles are most pumer-
ous. Policard made a detailed examination of the
lungs of two silicotic miners and found that 505 of
the particies were less than .4 micron and 75% less
than I micron; his findings should be used with care,
however, because it is very probable that the dust
distribution in the lungs is a function of the distribu-
tion of particle size in the inhaled dust—thus Poli-
card’s findings may be applicable only for the con-
ditions under which the men whose Jungs he
examined had worked. The smaller particles are
obviously the most dangerous since, on a weight
basis, they offer a much larger surface than do the
larger ones. For this reason dust counts are of more
value in evaluating the hazard associated with a
dusty environment than are gravimetric dust de-
terminations,

The dust particles that are most eflective in the
causation of silicosis are of a magnitude so smali
that they are not perceptible to the human eye. A
micron is 1/1000 of a millimeter or about 1/25,000
of an inch. As has been showm, the particles most
important in silicosis are in the neighborhood of .5
micron or 1/50,000 of an inch—this represeats 2 di-
mension of the same order of magnitude as the wave
length of that form of radiant encrgy which we
recognize as light. If one cubic inch of quartz were
broken into cubes .5 micron on a side enough par-
tcles would be formed 10 create a silicosis hazard
in a 250,000 cubic foot space.

The determination of mean dust sizes was the
purpose of a series of comprehensive studics cop-
d'uctcd by the U. S. Public Health Service: eramina-
tion of 18,000 outdoor dust parucies showed the
median size to be .§ micron—nearly all were less
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magnesium axide retained during nOrm,| breawy,
while at rest varied litg)e from aboy; 60% 4 )
ceatration of 10 mg, Above 10 mg. the x
changed byt litde, but as the concentratjog dfoppc
below 10 mg. the retention rapidly 3PProache,
100%,. '
The relation between dyst concentration and
incidence of silicosis has been studied by many i,
vestigators, but gpo general empiric,) rdaﬁomh;,
bas as yet been established. QOpe commonly. luez'
rvle (proposed by Drinker) recommends the ,
tance of § million Particles per cypic foot 35 4,
minimal permussible dyse concentration fo
silica and 50 million particles per cubic foot for
that are very Jow i silica. Some evidence suppay,
that this rule is unduly conservative for dygeg whick
contain litde silica and an alternative which js wideiy
vsed is to limit the total dyst count o 2 vajye such
that the producy of the dust concentration by of,
percentage of silica be jegg than 5,000,000; thi role

Physiological Effect. The lung condition keown
as silicosis resuies only from the inhalation of siljc,.
bearing dusys, Why silica Possesses the ability 1g
bring about this condition has been the subject of
much iDvestigation and theoaries of silicosis are 5t
present responsible for considerable controversy,

Y in the same way that the formation of seqje
affects the efhiciency of a hear transfer device, |y
the heat exchanger the hot and cold fluids azre sepa-
rated by ap exchange surface and the deposit cf
scale on this surface reduces jis eflectiveress a5 a9
exchange mediym, If the scale becomes sufiicientjy

enough heat 1o accomplish the Purpose for which the
exchanger was installed; similarly, the lung is a sur.
face through which OXygen is transferreq from the
air to the blood. The formation of scar tissue ge. .

it represents.
arying composi-

is frequently present ang 4PPears as dark particles
among the translucent fibers—the fibers are of such
length and fineness that cloth weighing less than 3

of this dust s known i asbestosis ang resembles
silicosis jp IS main clinical aspects, but differs dye
to the enhanced rate of development. Under average
industr)a) conditions the length of emriovment in
fatal cases i¢ only about one-half that waich s ysual
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e b alcosis. Tt is estimated that there are jp the sis of such dusts brought to light the interesting facr

: breathing; (ated States approximately 10,000 men exposed to that their composition is similar to that of the soil

Ly acng. as bazard as a result of work in the insulating, in which the cotton was grown.

p A bog 18 ubestos cloth, and similar industries. As is trye of NoaSil; Dusts
3 o slicosis exposure estimates, thig re does not rosous, ) ) ..
- Rm?c)l;’: :;: into accou’:::‘the number c:f pcnggr exposed ag Apparendy there is 2 great difference of opinion
It of | in the process industrie 48 to whether or not noa-siliceous dusts are harmfu}
1 respit of employment in proc tries s l Toe ga

0 aed the 1§ ghere asbestos finds use, under various trade names, aither to normal or t,“b‘"‘}“t;' lll_’c“m‘- ¢ ca

" @aoy iy B 2 filter aid. In one respect asbestosis is less dead- are 30 scant that a 'm“; o °f ‘Jﬁ“‘;’" ':1“‘;‘ :'co’:'

'datiomh;p § Ir 1bao silicosis—that i, there s seemingly a lower sist essentially of .t?uhoguc!::e ‘adewof“ ani:u:

08ly yseq wiceptibility to the supervention of pulmogxry tu- ;Cfﬂ‘: 'l:m(l;s::ﬁl;‘mgm;o‘; cmnn:t b: dral:vn -
© aceep. 1 perculosis. The‘ danger of contracting the dueug 16 ar dusts. ion of available data to dusts of orc. b

0T a3 the 3 spparently not influenced by either age or sex. Like in extens | family 1s hazardows "
for Pure (-4 slicosis, it is incurable and progressive; a case is re- tame minera amily s l:auve ttuc.h'ed 2 number of

% for dugy, peted of a2 patient who was exposed to asbestos dust German anveszgators d rate them o the mies oo

*© Suggests £ for one vear and whose sputum showed the presence different carbon dusts an : lienit I granhi

Usts which 14 of asbestosis bodies fourteen years later. hazard which they represent: hignite, coal, graphite,

his widely Very few data are available on the relation of dust charcoal, "?“i dy of the health hazard in s large

value such §§ wocentration to the incidence of the disease. No A steusucal study o hich manufactares aifs]

on by the §¥ minimal safe concentrations have yet been set up Amcr}can l°°mpug w ch ion that persoms o

's this rule [ 1d information is $cant 2s to the conditions in those abrasives “: to the ‘-"in uslo:s sboul;:l 20t be sl

Ot as the r¥ plaots where a hazard is known 10 exist. It has been have bad pu iwﬂl:"}’ t:h ercu il be exposed 16 dus:

usts. daermined, however, that the asbestos dust en. lowed 1o wor W'Ifl:e g ey wi b a;:'ticular o

on known H wuntered in Tabricating plants is free of silica when {rom abrasives. ihe “?g, md ‘;"th o cszidc

v of silica. {4 4 is Roated at the breathing level and that the was lluqml_um oxide cgin ul:c | wi ;n ;c/ozntimcs e

ability ¢o danger of the dust increases as the quality or length and the incidence to tubercuiosis was ey s

subject of of the fibers increases. great in the du.sty ‘dc-pa'nments. as 1o the non y.

5is are g In this connection it is interesting to note that other

; ili investigators had previously reported aluminum ox-

1;’;;;::: Kacellaneous Siticeous Dusts ide as ﬁot b?in.g a.faCtor in the productic:)n of siiico:s

' the Many siliceous dusts other than quartz and asbes- —thus 2 dnftxpmqq must be drawn between the
£ );,1, 1 have been carcfully investigated. Tale—a sjli- ﬁbrosls-formxng.ablhty of a partcular dus\:I and its
% In ate containing 625 silica—has been shown to be danger thrpugh u}creascd sus:;pubxluly to puL?inthri

are sepa. rsponsible for a form of pneumoconio‘:sis when in- tul?ercz.xlosxs. This lc;dzhto ;so:nci:xs;zr: P the

‘eposit of baied in Jarge quantities. One group of Investigators claim s unwarrante hat 2 \ st is harmfu

23 as ap report that 30% of the talc workers whom they ex- merely because its reaction on lung us'sue :; :incr .

sRciently wmined were affected and about 12% had tubercu- 'I:'hc U. S. Public Health Service has groupe : usts

‘ansfer of iosis. The same report shows that talc containing (sil‘xccous as well as non-siliceous) in three c assifi-

‘hi 0% tremolite is much more dapgerous than tale cations: . . )

4'}:1:'!152}:5 mn/taining 40% tremolite, but an explanation js 1. prsc causing an inert reaction, _thc amougt

from the lacking. of dust in the peritoneal cavity remaining approxi-

Assue re- The action of cement on the lungs is not definitely mately constant: soapstone, c.arbo.rundum, jewel-

sally the known. German investigators say that it produces er’s rouge, anthracite coal, bituminoys coal and
ath from oaly an inert deposit in the lungs, but American re. precipitator ash. . .
ports show that the {requency of disability from 2. Tho§e causing a pro]quratlyc Teaction, nod-
respiratory diseases in cement plants is about double ules continuing to increase in size: quartz, chat
that {found among employees in non-dusty many- and fline, . ) .

ain the lacuring plam’s; abs;ncc from.work was also twice ‘3. Those ‘causmi an a_‘.‘:sorzllnc T-".“'f,’“' dust

Sresents. PH frcq.ucm.' Yet animal experiments show that ce- d’:sapp?ars r{om tdf ic]ni:n]cim sctan;), EF scar

‘omoosi ment like Inm.cstonc and 8ypsum produces an ad- nssuc] is not o;mca c cale e acndo:c, p;:upna:-

dy 43% ; wrpuve reaction; t.hc dust dxsappcar; from the ed calcium carbonate, gyp ment. '

. ] Femtoneal cavity without the production of scar A similar list of dusts has been Prepared by

: of_m:m 3 tissye, Haynes who carried on a long series of animal £x-

p:fﬂ:f:; ~1 .Sl'alt (1/;% quartz].in concentrations (ﬁ)i; 7QO ?cln;im'ex.us. H'e .atn;aSge‘si“t:acmﬁliztorf]c;;cof ;]o.t;cit}f'as

than 8 tullion pamclc§ per cubic {oot produces a : rasis oliows: p‘;ec;’plll: e ., ,b v hy Lo,.ac.

o and pneumoconiosis, but few cases have been nown Srccxp:tztic chalk, x:nagrzcsl:luf!:i clar oax;a((c_, Car 0“,"."

halation |§ 10 Progress seriously. On the other hand, there js um, calspar, emery, colloidal coal (in massive
, fe2son for believing that clay and slate dus‘ls are amounts). ‘ ‘ ‘

— N\t Y responeible for a high incidence of tuberculosis. Al of the Tespiratory disorders discussed above.
je 4 ltaix;n investigators have studied the dust hazard together with many others which are caused by the
-vage i 1t coty inning mills and report that the silicosis inhalation of Bbrosis-forming dusts, are grouped un-

entn -k °n spinmng mlls bl Mine logic analy- der the one broad P oconiosis

s usual B Rs2ard g apparently negligible. Mineralogic y r term Pneum iosis.

-ATING H  HEATING AND VENTILATING, JUNE, 1544 . 61




«f » - ALPHABETICAL INDEX OF ADVERTISERS
5‘:':»'. : . .
-~ 0\ A - G Penn Electric Switch Co, creeaaa,
.\ ¥ Acme Industries .. cevenean., 13 General Contrg)g Covvnvinnnnn. 107 Porter, H. W, & Co., Inc,
\r f 4ir Canditioning Enagineericg Co. 116 Genery; Electric Co. ...,........ - Powers Hesulator Co. ...,
E Alr-Maze Corporation B : ) Fropeliain, Inc. i,
5.l Alrtemp Div. Chrygler Corp. .... 4
$¢ Alrtherm Mrg. R T H * R
;4: Alco Valve Co. R e § &7 Hays Corp. ..., ... ... ... 117
;]. Allen Corporation tecetenionaaaa, 13 Henry Valve o, Cevienan. verans . Rezoor Manutacturing Co.
T;.f Ameriess Alr Fijter Co., Inc. ..., 27 Holcomb & Hoke Mfg. Co. ...... 33 Ric-wil Co.
I';" P American Blower Corp. Cereena.. ® Howell Electric Motors Co.,
i‘"- American District Steam Co. ..., 1339 Inside Back Cover
'-F American-Marsh Pumps, Inc. cee. @ . 5
§.] American Rolling Mill Co. rereee U4 1 Sall Mountain Co. .........,...:
(Sl Armastrong Machine Works ...... 10 .
[ Automatic Products Co, ... ... ... 208 lg Electric Ventilatiog Co. ...... * :::zgl::;p?otngé ln.c
p : 1linois Engineering Co., Inc. .... o ) e
livois Testing Laboratories, Ipe. 114 Smith, H. B. Co, Ine, Trrmtteenes
UL B Iron Fireman Mg co. ..., . . 101 Somers, H‘_J"MI“' DY
'ils  Badger Mfg. & Sales Co. ........ . ) gzar E.'.lec;x;c . ;ttorl g‘ ST
fi| Baldor Electric Co. ......... eo.. 103 . 5 uperior Sheet Steel Co. froresas
3 Buber-Colmn.Co............... 33 :
! Bell & Gosett Co. ., ., ceeersen.. 35 Joboson Fan & Blower Corp. .... 3;
E Bethlehem Stees Co. teevsesssa.. 87 Jokhnsom Service Co. ... Back Cover ) T
b Breidert. G. C.Co. ....... ceraes b ’ Taylor Forge & Pipe Works.....
Brooks Equipment Co. ....,..... 114 K Thrush. H. 4., & Co. ............
) Bryant Heater Co i, 32 Ko | g Todd Shipyards Corp. (Combus
+ Buffalo Bolt Co. .,.... ... ... .. 7 evanee Doiler Corp. ..., e tion Equipmest Div.) .........
N\ Buffalo Forge Co. A | Rerfund Co.. Iac ............... 119 Trane Co. TATretereiiiiiiaa,,
Ters, A M., Co. cvvirinan . Trerice, H. 0., Co, ......... teese
. = ' L "Tube-Turgs, Inc. ..,...... ceeasee z
- v
S c , Ladish Drop Forge Co. .......... 29 Tuttle & Balley, lac. ..........., e
;L'-' Carey, Philip, Mfg. Co. ..... seeee 34 Lelacd Electsic Co. .,..... ... 22 B2 il Ty
'.‘L Carrier Corporation ............., 33 LiskBeit co. ..... ... CEERERER 6 U Aps »__‘,_gf{'g_ "
;L Casb. A. W., Valve Mtg. Corp. ... 12 . - rzéf .
.} Chrysler Corporation ........... 4 M U. S. Machine Corp. theeiretnian ﬁ:“_s
Ml Classified Advertising ..,....... . 116 ' » CUnited States Air Conditioning -‘.'_-
‘Ll!:.'. Contisental Steel Corp. tereteae., @ Marley C,o" e e Corp. wevenriiiiiiii .&’éi'z;%.'
Bl Crage Co. vevuvennrviennnnnnnn.. 31 MarloCoitCo . %1 United States Radiator Cory, ... N ~.'__3_,_§ .
,T‘..-_ Crows Iron Works Co., Veseiaeaan 115 Marsh, Jas. p., Corp. wevrnniiiin, 43 ‘V‘: s
,P Curtis Refrigerating Mch. Div. of Mercoid CorP. PSSR E R TR IE 1 hy “ Y
:,H . Curtis Mfz. Co. ............... ¢ McCora Radiator & Mtg. Co. ..., 117 w ?ixf ?
e . . McDoszell & Miller .,..,.... .. 95 ¥ g
. HL' ’.,. Mlnneapolis-Honeywell Regulator Wagner Elec.tric Co. vevinnnnn, 100 ‘iﬁ :
i « D Co einvnnnnn,, Inside Front Cover ~ Want Advertisements peeneeeess WELTENGY B
{ E Detroft Lubdricator Co. ......_... €  Modine Mapufacturing Co. ... .. 42 Webster, Warren, & Co. ......,. ’,‘3" ?"i %
: Detrolt Stamping Co. ........... 119 Mueller Brass Co. ...... .. ... 26 Weeks. B. H.. ..o, ‘;&!' 3
~{ Dravo Corporation ..,..,..,...... 83 Westinghouse Electric & Magy. n_..""‘"!."‘sg 2
Il Dunham. €. A, Co .onnonnl L1030 0 N tacturing Co. SIMERDRTRI L 3 SExpn
e ¢ White Rodgers Electric Co, veees Al T
TI;': . 5 Nash Ergieering Co. .| ... 50 Whitlock Manufacturicg Co, vees :';""
o Nelson, Hermau, Corp. ., .. 18-19 Wing, L. J., Mtg. Co. ........... nigr b
’!r“" Ecozomy Pumps, Inc. ........... . Worthington Pump & Machinery &; 3
}t; |, Electric Auto-Lite Co. cessecaaa.. 112 o o Corpeweeniiiii vee ‘1&91‘- 5 i
27y Elgo Shuytter & Manutacturicg Co. o '- { ‘3' ¥ o {
i.¢ Ellsworth Pipe & Supply Co. ... 19 Owens-Corning Fibergias Corp... 99 O i ¢
ik ~Emerson Electric Mabufacturizsg . Y "SR g
- } Co wenll. e, e P ~akew K
;o . Yarnall-Warjog Co. ...... . 109~11+l:.! %
e Pacific Steel Boilers , ..., ... ... 3 York ileat Div., York-Shipley, 1ze. )
:{E F Patterson-Kelley Co., Inc. ....... . Young Ragdiator Co. e eenanei 12,1{,_ -
:i;,t Freeman Stoyer piv, Nlaois Iron Peerless Pump Div., Food Machin. ' ‘;{:-“?«"ﬁz -
JE[ \ & Bolt Co, AR e 11 ery Corp. oo 110 CATceraement 1opcered 1 preceding m:?{/‘if:.';"ffl)
L5120,



1

i e T S

.

Sry 49 seconds another bomb

tirplane propeller ends to
i 115 seconds. Increase out.
&l chucks 600 per cent. In
g to hundreds of manufac.
pomts {aster production, lower
sd improved products.

Tmsides consist of expensive,
machinery. A motor-gener-
5 ator is its heart,

perature for the
enclosed electri-

9 aing with toil end heoted
* 1100° K, leaves Tocco unit for spinning. Tocco heal.s

"% mode by The Ohio Crankshaft Company,

reoting
Clavaland,

throughout the cabinet, This ajr clogged with dirt accumulations and
must obviously be clean as a whistle, replaced with a new, clean Dust-Stop
Dust-Stop* Air Filters inside the  in a few minutes, -

intake louvres (sce inset) make it Tocco is but one interesting ex-
that way, : ample of how Dust-Stops can be
designed and engineered into ma.
chines where dust must be conltrol-
ted. For further information on this
type of application write: Orwens-

Saves Possible Expense

Dust-Stops are one of the contributing
factors to Tocco's remarkably  fow

maintenance costs, mare passilie by Corning Fiberglas Corporation, 1912
careful desian and enginecring of thee Nicholas  Build. .
complete unit. g, Toledo 1,
All users of machinery equipped Olio: Fiberglas
with Dust-Stops have the advantages Canada, Lid,,
of a quick-change, standard size filter Oshawa,Ontario,

il M@ﬁ.@ AIR FILTERS

*T. M. Reg. U.S. Pst. Q.

99

cal equipment, air s fan-circulated that can be casily removed when
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