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HE USE of volatile chemicals has increased greacly during

the past few years. They have become indispensabie

in the manufacture of paints, in dry-cleaning processes,
and as solvents in various industrial processes, to meation but a
few of their common uses. In fact, so great has been the de-
mand for volacile solvents boch by industry and che general
public, that new applications for them are constancly being
developed and commercialized. The volatile solvents perform
a large and importaac parc of induscrial expaosion into new
ficlds as oew uses for them are discovered.

Partly as the result of cthe increased use of new chemicals in
indusery, it is now well recognized chae che hazards of certsin
occupations are importaat factors in the causation of sickness
and even death. Dublin (1)? has evaluated the effect of the
induserial environmenc on the well being of 2 large sumber of
workers ia 2 moreality study among more than chree million
white, male wage carners. The srudy covered a chree-year
period from 1922 co 1924, inclusive, and is compared with 2
similar study made over a similar period from 1911 to 1913.
Thbe groups studied comscituted a fairly represencative social
and cconomic class and were considered as an urban carning
population. Dublin has shown by an analysis of the data ob-
tained, that adule males engaged in induserial pursuies had a
higher mortality aad a2 shorter longevity than those in other
types of work such as professional, clerical, etc. In the more
recent study, it was further shown that the mortalicy races
for the induserial workers were more than double the rates
for the non-hazardous occupations. I terms of life expec-
tancy, the picture presented was impressive. The induserial
worker ac the age of 20 had an expectancy of 42 years as com-
pared with the normal of 49 years. I[n other words, the life
of the industrial worker in 1924 was shortened by approxi-
mately seven years, while the daca for 1911 to 1913 showed the
decrease in loagevity to be cven greater. Considering the
characteristics of the groups studied, Dublin was led to the
conclusion that in che induscrial environment, exposure to
aboormal conditions such as toxic dusts, vapors, fumes and
gases, radiant heat, etc., cxplains the difference in longevity
between industrial and non-induserial workers. Since, far-
thermore, there are some 900 separate occupations with ex-
posure to occupational-disease hazards (2), the magnitude of
the preventive problem should merit considerable attention.

Several methods are at present available for the prevention of
occupational diseases due to exposure to substances which are
injurious to health. Some of these methods have already been
extensively discussed in the literature of industrial bygiene
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with reference to dust bazards, and, in general, the ideas there
formulated have a very general application in other related
ficlds. Briefly, chese methods of prevention include: (a) sagi-
tary aod occupational surveys; (4) mechanical and personal
methods of controlling a hazard ac the point of origin; 2ad (¢)
periodic medical examinations aad surveys. Each of these
methods is discussed in the paragraphs which follow.

SANTTARY AND QCCUPATIONAL SURAVEYS

Sanirary Suroeys. No cstimate of a hazard caa be made uaril
the conditions of the worker's environment bave been evala-
ated. In srudies made by the Public Health Service (3) it has
been customary, as a ficse step in ies field investigatioas, co make
derailed sanitary surveys. These surveys include a study of the
various items with which the worker comes in daily coacact.
The sanitary survey is, in other words, an “inventory ™ of all
the hygienic items which enter into che worker’s environment,
the manner in which he coaducts his work, aad che length of
time he speads ac each task.  As a rule, such a study is carried
out for each room aad for the various occupations in a given
plaat. This procedure, when completed, gives ac once perti-
nent information as to the cypes of hazards which are likely to
exist and che aumber of workers which may possibly be af-
feceed.

The items which eater into a saaitary susvey should include
the following:

(1) Physical characteristics of building and room in which the survey
is made: construction of building; locauoa and size of room; aumber of
workers; ctype of illuminacioa; type of ventiladion.

(2) Sanirtary facilicies for workers: refuse cans; cuspidor and sweep-
ing service; washing facilicies; of toilers; drinking-water facilicies;
cacing facilicies; type of care maintenance given to sanitary facili-
ues.

Hazards: bazards; duse, vapors, fumes, or gases present;
cxg?mte of work::&g any sources of radhm ortwo abnorfml tempera-
tTures.

(45 Analyses of types of employment: lisc of various operations and
number of workers employed E: cach; macerials hmdlcd;pe:bsenweism
and labor tummover.

(5) Preventive methods in use: isolation methods; local exhaust and

geaeral veadilacion; persooal iratory-protection appasacus.
(6) Medical services: type medlcdpsze P(’O“V,I.Pdtd and cecords
kept; periodic medical examinarions.

It may be scen from the foregoing list of items thatr a
fairly complete picture of the conditions existing in a plaac is
recorded. A record of the existence or non-cxistence of any
item ac once helps the investigacor co form a general conception
of the linc of study which must be adopted. It further makes
available to bim a detailed amouat of informacion which is
extremely useful. Such a survey may indicate whether or not
there is compliznce with various state factory or other indus-
trial codes.  For example, on the basis of the aumber of em-
ployees found in 2 givea room, it may be determined whether
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there is ample per capita space, or whether sufficient toilets
have been provided.

Occupasional Analysis.  Following the sanicary inspection of 2
plaat, it is chen pecessary to study the various occupations.
The occupational analysis includes an extensive scudy of the
workers’ immediate environment wherever 2 hazard is found o
exist. It also coeails a correlative scudy of the healeh of the
workers. One is supplementary to the other and the omission
of cither cannot be expected to yield resules which can be con-
sidered satisfactory. The Public Health Service in all its feld
investigations has actempred by such a procedure to establish
what may be coasidered che safe conditions under which work-
crs may be cxposed indcfinitely without injury to health.
Two examples of the methods used will apely illuserate the
technique employed in making occupations surveys.

[n a study of chromium-plating hazards, Bloomfield aad
Blum (4) examined 23 men, four of whom were not chromium
platers and were sclected as controls. Five other workers
were oot actually engaged in chromium plating, but were
cngaged ac various duties at a distance of about ten feet from
the plaring tanks. The length of service of the workers was
carefully determined from the individual occupational his-
torics and varied from zero o seven years.

Since some of the workers were affected by acid mise, it was
importagr to obtain data oa the severity of the exposure.
Accordingly, determinacions of the amouat of chromium mist
present in the atmosphere were made. The amounts found
varied from less than 1 mg to about 56 mg of chromic-acid mise
per 10 cu m of air.  The tabulated resules showing the period
of employmeat, the degree of cxposure, and the findings on
physical examination of cthe workers are given in Table 1.
From an analysis of this table, it may be seen thae 3 of the 19
persons ecmployed in che plating rooms had perforaced sepea,
21 per cent had unlceraced septa, 47 per cent had marked in-

TABLE 1 OCCUPATIONAL HISTORY AND CLINICAL FINDINGS
OF WORKERS IN CHROMIUM-PLATING PLANTS
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2 Chromiumplatcer 20 4 28.0 +4+ — <+ . + +
3  Foreman plater 7 2280 — ++ ++ + —
4 Foreman plater 8/3 3 5.0 — A4 +4+ 4+ —
5 Chromium plager 3t/s 4 56.0 — ++ ++ + +
6 Chromium plater 847 1.2 — — 44+ + +
7 Chromium placter Y7 12 — — 4 4+ —
8 Chromiumplacr 7 7 1.2 — — <4+ + —
9 Chromiumplaer 3 7 12 — — 44+ — +
10 Chromiumplater % 4 20 — — 4 — —
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12 Chromium plater Y06 12 — — + - —
13 Chromiumplater 12 4 280 — — — — —
14  Chromium plater 3302 280 — — = — —
15* Nickel placer 17, 0 o+ o+ -
16 Racker 0 + - + + -
17 Racker 3/, 0 - = 4+ -~
18 Racker Yo () — — + — —
19 Wiper Weo (M — — + — —
20* Foremaa o 0 0 - - 4+ - -
1% Foreman O 0 0 —-— - 4+ - -
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'flammacion of the mucosa aod more than half were subject to

frequent nosc bleeds. From these dacea it is possible to dis-
cover chose occupations which require immediate acrention.
Together with the occupational analysis, the table further
shows thac the safe limic of concentration of chromic-acid mist
in the air is probably under 1 mg per 10 cu m of air. The occu-
pational analysis thus often establishes the permissible limit of
a contaminanc for proloaged exposure.

Frequently, it is oot possible to correlate engincering and
medical daca in an occupational analysis. Thus, in 2 scudy of
the lcad hazard ia a storage-battery plaat (5), the Public Health
Service adopred a special method of determining the permissibic
limit of lead dust. The investigation included a sanitary sur-
vey as outlined above and 2o occupational analysis which in-
cluded 2 determinarion of the lead dust and fumes present in the
air, a record of employment and of disabling sickness (moscly
compensation cases of plumbism), physical examinations, and
blood and urine analysis. The medical examinations, becanse
of the nacure of lead poisoning, were necessarily extensive.
With each worker, subjective symproms such 28 colic, weak-
ness, loss of appetite, constipation, aervousaess, ctc., were
noted. Similacly, the important objective symptoms were
recorded, including pallor, jaundice, cremor, reflex and patho-
logical changes in the blood and arine. However, although a
large number of engincering a0d medical data were available,
it was found to be inconclusive due to the large labor turnover
which the plant had expericaced during the course of the study.
This had aiready been indicated by the sanitary survey, and as
a result 2 careful record had been kepe of the workers who bad
reported to the plant clinic for various complaints, characteris-
tic of lead poisoning. From the knowledge of the lead con-
centration to which these workers had been exposed, it was then
possible to estimace approximately that concentration of lead
for which 2 minimum number of workers had found it accessary
to visit the clinic. Hence, except for prolonged exposure, it
was shown in this manner that the safe limic of exposure of
lead dust and fomes was less than 1.5 mg per 10 cu m of air.

The foregoing cxamples show che importance of a carefully
conducted occupational analysis. Not all conditions found in
pracrice can be similarly treaced, bur a few facrs stand ouc and
are generally common in most surveys of occupacional-disease
hazacrds; chese are: (s) a derailed list of occupations and cthe
number of workers exposed; (5) 2 careful occupational history
of cach worker. This is most important as has already been
poiated out with regard to dust bazards (6), but it is equally
applicable to all cypes of hazards. The occupational history
which is a list of all the previous occupations of the worker
and his time speat in each is frequently of greac assistaace in
diagnosing ailmenes which may not be eatirely actribuced to
his preseat work; (¢) physical cxaminations of all workers
with particular emphasis on the characteristic symproms of
the contaminant to which they are exposed. Careful present
and past medical histories must also be taken; (d) quantitative
determinations of the contaminant present in the air; and (¢)
2 correlative analysis of the medical and eagineering findings
with a view to establishing chreshold or safe limirs of exposure.

Threshold Limiss. Thus far the steps aecessary to evaluate 2
given hazard have been outlined. It is clear chac the starting
point of a preventive program hinges upon the safe Limic of air
contamination which the worker may breacthe continuously
without injury to his health. Unfortunately, extensive field
studies of the cype discussed above have been few and there
are still many practical data wancing. However, both in this
counery and abroad, laboratory experiments have been carried
out on animals and humans, and ic has been possible to deter-
mine approximarely che safe limic of exposure to various sub-
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stances. Such daca have, cherefore, been cabulated and are
presented in Table 2. In chis table arc given the principal

physical characeeristics of various gascs and vapors and che.

phystological response on exposure to them. The last column
in the table represents che concentration of a gas or vapor
which is considered safe (according to information at present
available) and which should not be exceeded. Hence, given
the problem of exposure to any of the substances given in the
table, it devolves upon the engincer to determine methods which
will keep che concentration below the given safe limic, thac is,
the value in che last column of che table.

BNGINEBRING METERODS OF PREVENTION

Uncil recently, the methods of controlling occupational dis-
easc hazards met with little actencion. Since, however, the
use of substances injurious to hcalth has been associated with a
subsequent rise in the aumber of persons affected by continuous
exposure to them, the preventive aspeces of the problem have
seriously engaged the actention of industrial physicians and
engineers. The methods which have been developed differ
widely due to the varying ways in which processes and opera-
tions are conducted. Detailed information, therefore, cannot
be given with respect to the design of control apparatus. In
geaeral, the concrol of a hazard by enginecring methods can be
achieved in several ways, namely: (s) by isolation of the haz-
ardous process; (8) by exhause venrtilation; (¢) by means of
personal-protection devices, such as respirators and canister-
type masks.

Lsolasion Meshods. The object of this method of prevention is
to segregate a particular hazard so that 2 minimum aumber of
workers are cxposed. Frequentiy, a hazardous occupation
may affect workers who arc not connected with it, but who
work close by. An example of such a condition has been given
in connection with the five workers in the foregoing chromium
study who had ulceraced septa, but who were not engaged in
plating operations. Isolation methods have been successfully
used in plants where dust hazards exist, such as the modern
sand-blast room and the hydraulic shake-out in foundries, which
noc only tend to localize the hazard within 2 definite closed
arca, but also expose few workers who are adequately pro-
tected by masks or helmers. Similar developments have also
taken place in the spray-painting induscries. Thus, spray
painting and cabinets have been developed which are auromaci-
cally operated and require ooly limited arrention by the worker.
The same is true of paiat-drying rooms and tunnels. Isolacion
methods are often the simplest aad most pracrical approach in
climinating most occupational-discase hazards. A more ex-
tensive use of these methods, however, is often limited because
of the complex operations found in maay plaots which require
frequeac handling of objects and hence necessitate the exposure
of a large aumber of workers.

Exhoust Vensilasion Masheds. The use of exhaust methods
ncar the source of a hazard has grown rapidly in recent years.
Briefly, the control of any industrial hazard by local exhaust
is based on the principle that sufficient air motion must be
created by a hood or opening at the source of the hazard to
reduce the concentration below the chreshold limic. The
amount of air motion necessary caanot always be estimated di-
rectly but depends upon a careful study of the relation berween
the amouat of air contaminanc present and the airflows han-
dled (7). Bloomfield applicd this procedure with regard to the
degree of ventilation required to keep chromic-acid misc below
the threshold limic established by an occupational analysis
previously discussed (4). The chromium-plating ctanks de-
scribed in the study ucilized laceral exhause. By varying the
air flows handled and making determinacions of the chromic-
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acid mist in the breathing zoae of the worker, ic was found
that the air movement in che plane of the opening, necessary
to produce a safe concentracion of mist, was approximacely
1500 fpm. Some variations were found when the currenc den-
sity in che plating process was increased, since turbulence due
to gas formacion at the clectrodes was increased correspond-
ingly. However, the air movement produced a safe concentra-
tion for most conditions eacountered.

Since in any case the amount of ventilation required depends
on the operations performed and on the shape of che hoods
used, it is necessary to study cach method of conerol separacely.
There are, however, some data on the characteristics of most
hoods which are not obstructed in the zone of influence which
may prove convenient (8). These characteristics express the
conditions of air flow forward of an opening aad chus allow
some estimate of the performance of a particular hood. For
the approximace calculation of the low at any poinc along the
axis of a hood without aay surroundiag bacrier, the followiag
formula has proved useful (8): V = 0.1 Q/(x* — 0.1 A),
where V is the velocity of the air in fpm at 2 point aloag the
axis; «x is inches from the opening; @ is the volume of air
handled in cfm; aad A is the area of the opening in square inches.
If overhead hoods ace used for ligheer-chan-air vapors or gases,
the air velocity at the edge of the tank or basin from which they
issue i3 given by the formula (9): V = 0.71 Q/PD

Here V' and Q are as in the former equation, while D is the dis-
taoce from the hood opening to the edge of the tank in feer and
P is the tank perimeter in the same unic. Thus, if the air
movement necessary to coacrol a given hazard ac a point is
known for one hood, the amount of air necessary to be handied
by a hood of different size may be approximacely determined.

In the case of hoods used in spray-painting operations where
solvent vapors are found, it is customary, from che aature of the
work, to place the object to be sprayed wichia che hood, whals
the operator stands just outside the opening. In such cases,
the air flow oecessary to securc safe limies of exposure is ex-

in feet per minure ac che opening. From scudies made
of the benzol hazard in various industries, it has been fouad
thac air flows of from 100 to 200 fpm are required o keep the
concentration of benzol below the safe limic of 100 pacts per
million (10). Here again, however, data on the air movemencs
required to control hazards caused by the use of ocher substances
are lacking, and the investigator musc devise special studies 20d
apply the dara of Table 2.

While no-actempe is made in this paper to discuss the various
designs of hoods in use, it is necessary to point out a few im-
portant factors in design which must be considered. First, 2
careful scudy of the operation to which a hood is to be applied
must be made. A hood should be so designed that ic offers 2
minimum amount of hindrance to the operator. Secondly, due
consideration must be given to the nacure of che substance to be
collected. In Table 2, the principal properties of a aumber of
gases aand vapors are given. The type of hood design used,
therefore, must utilize the fact that if 2 gas or vapor is
heavier than air, it is preferable to use downward or laceral
exhaust. This point has beea aptly illustraced by Gumaer
(11), who has shown that the tendency of a vapor such as ben-
zol is to form into dense layers which sink gradually downward.
Lighter-than-air gases or vapors, on the other hand, are best
handled with vertical exhause, taking advaarage of their
natural tendency to rise. The importance of urilizing che
characteristics of a given gas lies not only in the fact thac it
simplifics the problem of control, but also it prevents aay
accumulation of gas in such coaccatracions chat chey may be
accideneaily ignited and cause explosions. For this reason
chere arc given in Table 2 the inflammable limics of various gases
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and vapors when data pertaining ro them have been available.
Finally, the third factor to be considered is the frequent testing
and care of the ventilation appararus. Exhaust systems should
always be operated at their maximum efficiency and periodic
checks should be made to see that the concentration of air con-
caminant is kept below the threshold limic.

Personal Respiratory-Prosecsion Msthods. Personal respiratory-
protection apparatus are widely used, especially when isolation
and mechaanical methods canoot be properly designed or when
workers are exposed for very brief periods of cime. Such ap-
paratus cannot be worn coatinuously because of the incon-
venience incurred in wearing them. Consequently, they form
a method of protection when other preventive measures are
impracticable. Nevertheless, personal respiratory-protection
apparatus form an importaat part in many preventive programs
and a proper knowledge of their uscs and limitations is ex-
tremely importaat.

The simplest form of respiratory-protection device is the res-
pirator. Respirators consist of a face piece covering the nose
20d mouth, with 2 filter medium to restrain dust or mist on in-
halation. A special valve is provided to facilitate expiration.
Respirators are used for protection against imjurious dusts,
such as silica, asbestos, lead, and cadmium oxides. Their
effectiveness depends upon the type of filter medium used and
the manner in which it fies the wearer. A large number of
respiratars of various types have been developed. Maay of
these have been tested and reported upon by the Bureaw of
Mincs (12). This Burcau has recently prepared a schedule
of tests for respirators which actempes to standardize che
procedure for determining the effectivencss of various res-
pirators (13). Heretofore, much confusion has resulted with
reference to the claims made by the various maaufacrurers on
respirator efficiencies.

For the prevention of hazards due to exposure to gases and
vapors, canister masks have been developed. These masks
are made of special fabrics and cover the face completely. A
flexible hose congection extends from the lower portion of the
mask to a small canister containing an absorbing medium.
Thus, the inhaled air is made to pass through the canister aad
insures pure air to the wearer. Universal canisters are supplied
with a variety of absorbing materials arranged in layers and
can be employed against mose of the commoner gases 2ad vapors
found in indusery. Canister masks, however, caanot be used
where the gases or vapors are in high concentration. A range
of 2 to 5 per cent of a given contaminant appears to be the
maximum limit in which a canister-type mask can be used (14).

It is important to remember that canister-type masks cannot
be employed in an atmosphere deficient in oxygen. Further-
more, great care should be taken to refill canisters at regular
intervals to insure high absorption efficiencies.

Still another rype of mask used to protect the worker is the
positive-pressure mask. Such masks are supplied with a con-
tinuous flow of compressed air from a clean source. This
method of protection is finding increasing use in maay indus-
tries because of the high efficiencies which can be obtained.
A chief fault to be found with such masks, however, is the in-
convenience experienced by the wearer who is compelled to
carry about with him an air-supply hose.

MEDICAL ASPECTS OF PREVENTION

The industrial physician is in a2 position to estimace the
success or failure of a preventive program. He is the first, by
virtue of the workers who report to his clinic, to discover the
cbaracreristic symptoms of an occupational disease and to call
atiention to the specific occupations which are dangerous.
In this connection, as has been pointed out by the American
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College of Surgeons (15), the periodic medical examination of
waorkers is of immense value. Only in chis way is it possible to
secure and maincain the physical fitness of employees 2nd to
help increase their longevity. Workers exposed to the hazards
of volatile solvears, such as beazol, carboa disulphide, etc., 20d
to such gases as carbon monoxide and hydrogen sulphide, re-
quire medical examinations at frequeat intervals to insure them
against serious chroaic ailments. Workers showing symproms
of poisoning should be given other jobs, and should be re-
examined at later dates to determine their improvemeant.

SUMMARY

This paper points out the decreased longevity of induserial
workers in comparison with workers of similar social and eco-
oomic scatus. The imporrance of possible exposure to occu-
pational-discase hazards as a contributing cause ia the decreased
longevity is stressed, and methods of their prevention with
particular reference to substances other than toxic dusts are
discussed. These methods include the preliminary plant sur-
vey and occupational analysis and engincering and medical
methods of prevention. The plant survey consises of 2 listing
of all the hygienic facilities for the purpose of determining those
occupatioos in a plant which require furcher scudy. This is
followed by an occupational analysis, which is intended to
show the severity of the ure of various occupational
groups and to correlate the findings with medical examinations.
In this way, it is shown to be possible to determine the safe or
threshold limits of exposure. The toxic limits of common
industrial gases and vapors are included in table form. With
regard to the engineering methods of prevention, there is dis-
cussed the comparative features of three methods in present
use, namely, isolation, local exhaust, and personal respiratory
protection. The value of medical supervision and periodic
physical examinacion as a2 method of increasing the longevicy
of workers is shown to form aq integral and important partin a
preventive program.
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BERTRAM II. JOHNSON
1875 - 1935

The American Fonudrymea's Awsociation lored the tosm of euny
of ite most loyal snd beloved members and active workers, In the
denth of Vices Preeident Bertram H. Johuson, who whils attendiag
the 1028 Toroate Convenilon, becume 11} asd pessed sway lu that
eity on August 20, ¥or mamy yeurs Mr. Juhssen Bud been sciive ta
tLe work of the AF.&., servivg nn a
A tatl io Ite 1 with other technies)
Fiected » director Vo 1028, Le merved in this capucity for threg yesre.

Tbea o 1034 be was nxmed Vice Presidest, serviog with sech dis- -

tinetlon that be was elecied for a4 escond tsrm at the Toreate
Cosvenilvn,

Me. Johusos was bore at Lynn, Msse, whers he received bia
early education, Hiv tecbuleal ireining wee oblaty: t Masmehusetts
Inetl of Tech . After Justiun be becams amociated with
Taylur and tag A and of Lyon, awd wdea
that Srm was merged with tbe Johu T. Robiassn Co, Hyde Park,
Bosloo, Me, Johnsgu accepted the pusition as superistendent. la
191D, he became cvunected with the Cresson-Morrts Co., of Phila.
delplita us worke LI lated with that com.
pany far o geriod of over 1 rs. He then became conmected with
R. D. Wood Company, first st its Fiorence Pips Foundsy & Machine
o, Plorence, N. 1., plast aud later in the Philadeiphla ofice a2

1 to the F the be Dald at the time of ks
death.

Mr. Iobnson wes identified with & group of foundryman, whe in

1028, concelved tha Idea of s trad for the

gray lrom jobhiug foundry Industiry, which reeul Is the Cormatiss
ot the Gray Irow IFnstituts. Mr. Johmeoa was elncted Sret vice prea
dent of tho letliute and later served for uns year as presidont.

7. Jounson was ad active member of the P pbla Fouadry-
men’'s Assoclation durisg his entire resddence ia

lender fo the reorgsnisativa of the Phiisdelphla Fonudrymen's As
soctation ae the Metrupolitan Fhilsdelpbla Chaplor of A F.A,
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Industris! Health Hazerds and
Employer Responsibility
By Di. W. J. McConnena,® New Yonk, N. Y.

T'Ac recogaition of the impurtance of piving greater atton-
tlum, on the part of foundry eseculives to considcration of
the vmployers’ reaponaibilitics in overcoming industrial
hcalth hazarda which may be conueoted 1cilh Joundry
operations, prompted the hulding nf & specinl sossion on
thia subject at the 1135 Torouto vonvention. This papor
by Dr. McConnell, onc of two presenicd at Ihis sesalon, dis-
cussing somc of tho medical aspecte. outlinos foundry huz-
urda and preacnis sume sugycslions for contvol programs.
Discussinn of thiz papor ls combinid with thot of the sco-
ond paper by D, E. Cusnmings and may be tound beginning
on page 180.

A great deal has becu heard recently, _.!,:SJ_E,_V. in the State
of New York, about the cust of compensation insurance for the
protection againat occupational diseases. Various estimates of such
costs rauge from less than 1 to more than 10 per aau.ﬂ on. the pay-
roll. Irrespective of what rate will be sct in the beginnivg, even-
tually e determining factor of cost .1.—: depend upon the efli-
ciency of measures used for tho protection of workers. Neglect to
provide protective messures msy prove extremely costly. Control
will reduce the cost to an insignificant expense.

Heaut MAINTENANCE ECONOMICALLY NECESSARY

With the weny demands made upon .industry for a:.v_ow.oo
compensation, either through legislative or a?.: action, following
injury to health arising vut of, or alleged to ariso out of, and dur-
ing the course of employient, the maintenance of the r.nn_:. of any
working force lins Lecome, from an economie viewpoint alone, a
practical necessity,

During recent years, the responsibility of the a:..v_:u..aw has
steadily broadened, duc chiefly to the fact that the capacity nw..
control of heanlth conditions in industry lics almost entirely in his
hands, and the cmployer has fouud it to be good business to re-
duce to A miniwum the money losses due to sickness among work-
ers. He has done this by providing a program consisting largely of
health supervision and education, plant hygiene and safety en-
gincering.

® Aoniatant Medical Irector mnd Dicector, Tudustrial Hesltlh Section. Metro-
politan Life Jusurssce Co.
161
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Basis o1 Jeavnie Conauo,

The vssential basis of health control in industry s the phys
ical examuation Withaut haewledge ol the physieal condition of
the individnal whose health is to be canserved or bettered, it i
diicnlt, iF pot fulile, to develop the dacilities veuited for his
care It alse trae that only by regudar medical examinations

vver woperind ol years can e teliable opinion e fonmed regarding

the clectneness ol preventive meastives usel 1o prevent the o

cutreme of ocenpational diseases

Heasosr vor Ocet s,

The question iy be ashed, ©Why alo secugadional diseases
oeeut 71 Many cunses inight be eited, chiet o which are two.
Fos, ocenpational disvises oecur beenuse of the employ-

ment ol poor ks, or the fuilure o select workers physically
el wentudly cupuble of giving seasonably continuons serv.

iev. I the sleetion of  worl tion also must be

ing existing diseascs

8, cunsude
given to the possiibity of the job aggra
and ek

cels

Secomd, occapationul discises ovear ecanse they ate actu-
ally paadieed by exposing workien G et rat
ubspn ey

s of toxic
youd the thieshold o taxie limit of those sub-
stanees, or by the Lot to provade sl waintain the neees
mry equipnienl to grotect the warhers against hatmful ex-
posure,

FFounpiy Hazanos

The health hnzaeds of an industey ure determined by a phys.
ical survey ol representative plots of Ut induste
P nto the it

Without go-
of the methods and stundunls used in conduet-
g o osrvey ol anindustey, the results o that survey shoukl
cvaluide the vatious health hnzards exsting 11 should indicate
the chel sinees of the bmzard, the extent and efticieney ns well
ns the Lalts o equipnaent intended to proteet workers,  Wher-
ever physiesl exiinntums ave mde, it is possible to correlate the
Physical findimes with the stata collected from the physical sar-
vey ob the plants Such studies imlicate the foundey dndustry to

have comgpacatively few health bpenrdn, Fhast night be men-
Gagedd the presenee ol dil of a wixed chaecdter. Tt s toae that
the barmfuliess ot adust varvies aonsidecably, depending npon its
chemminal cotposition, ity coneeutration, in some instanees the par-

. W J McConneinr 1688

ticle wize weasurements of the dust, the length of exposure, and,
perhaps, individual susceptibility.

Foundry dusts, however, do contain svime Aubstances which
are of n hazardous nature. The wajority of the dusts collected in
foundriey contnin varying pereentuges of free wilica, which is re.
sponsible for the discase known ax wilicosis ** The inlilation of
witien dust produees a fibvosis, from which very few individuals
die, but, unfortunately, silica dust in some way or other provides
a fertile soil for the developent of the tubercle baeilhna and o
large percentage of silicotics—xome quotations are thut about 75
per ceni—die of tubercitlonm

10 studies of the Toundry industey, made by the Metrapolitan
Life Insurunce Co., about 50 per cent of the dust counts collected
exceeded 10,000,000 partivles per cubie foot of air. About 10 per
cent of those counts exceedad TO0,000,000 particles per cubie foot
It wnas fourd that the chiel sources of this dust are due to lack of
muintenance of equipment.  The foundry industry hus the facili-
tiea for controlling the dust but, unfortunately, this equipment is
tot muintained «t all times.

Duer Sovnces

There happens to be only three chief sources of dust in the in-
dustry, namely, sund conditioning, shake-ouf operations, and clean-
ing operntions.  Iacilitics are availuble for controlling the duxst in
all of these operatious.

Wihile the subject of dust in being diseursed, there is another
substance which is found in foundries where brusy is founded;
namely, lead.  1n these foundries, there frequently are mufficient
amonnts of lead dust to erente n haznrd of lead paisoning.

TrmreraTuae ChaNoes

Foundrymen are frequently subjected to varyiog temperature
canditions, to radiated heat und drafts. The author believes that
the high rate of reapirntory iliseases is due morve to the chang-
ing tempernture conditions than to the dust hazard. Ile has
never been convineed that the foundrica have a serious wiliconis
hazard.  While the company with which the author js connected
did examine a nnmber of men who had worked a long nunber

of yenrs in the foundry industey and found a certain wmount of
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fibtosis, no wlvaneed eases of silbicosis were found  Apparently,
the disease progresses slowly among the foundrymen, so that the
auther feels that wathe thae wiitication of the Facibities that are al-
rendy inowse i the awajorily of t

foundries- and most impor-
tunt, iy the waintenanee of the equipment-—the dust hazard can
be conteotled with very little trouble.

Other hnzmids are of u minor nature. [n some iuntances, there
may be an eseape of panes around furnaces.  ‘These gases nay
contain cirbon monoxide, hydrocynnie acid, sulpliue dioxide and
w Tew other gases which wre, of course, in moderule conccutra-
tions very poisonous; but these ave anly oceasionally found around
Tuenaces due (o lenknge OO0 the indiveet health Winzards, perhaps
the chiel is iMwaination. T was fonnd in the studies to which
the wuthor has veferved, that the illimination as a rule was poor.

Most Iveortsnt Hazanps

Of ull the hazards, perhaps the two most important of the in-
dustry are dost - mdd the author feels that the dust hazard per-
haps is more of a legal Lrard than a health hazard, and, there
fore, very impottant to control; aud seennd, the varyiug tempera-
tures, expasure to vadiant heat and drafts

Coxnorn Proavans

A eontro) provenm shionld consist of two phases, the medieal
and the engineerine. The medieal phase of the program eonsiats
of initisl or pre-employment physienl examinations and periodical
exnminations.  Unfortunately, only the larger foundries can af-
ford the expense of maininining theiv own miedieal departments
Likewise, an enginecring departinent is generally impraceticable for
the avernge fowntry. ‘Therefore, it seems that the hest plun to con
sider is A central organization equipped to make the necemsnry
physical examinations and an orgnnization with the personnel en-
pable of canducting physiesl surveys at the plant  The author
has in mind the set-up in Milwankee, where & centrol organization
provides a physicinn who interprets all x-ray plates and an engi-
neer who condnets all gnrveys of the foundries.

Unfortunntely, the avernge physician is not prepared to make
the type of examination and interpretation required to dingnose
every disensa among workers ju the foundry industry. The phys
ienl examination must inelude n very eaveful job analysis, particu-
luely n history of the past occupation.  Most jinportant in the

e W. I Muotioxapit 165

physical examination of applicants who are exposed to dust con-
ditions, is the x-ray examination of the chest. Uunfortunately, there
are few physicians who have had the expericnve necessury to prop-
erly interpret the fndings of the avernge induatrial worker.

There is auother advantage in having a central clearing house,
in that 2 uniform methul of conducting examinations and a means
of comparing the various x-ray findings is available. A central
orgunization likewise is best in conducting 8 physical survey. :.n..a.
sgnin, it is unfortunate that there ave not enough enginecrs trained
in thia particular type of analysis.

With such a program, which strikes nt the two chiel enuses of
occupational discase, the author is convinced that the hcalth haz.
ards of the industry can be controlled and that foundry work will
eventually become a safe employment for workmen.

(Discuasion of this paper beging on paye 180)
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Industrial Health Hazards and Employer Responsibility

I Bosann BoCewwisas,® Sanac bakn N Y.

Abhstract

Biust das beew e eristence s gman frst wathed the
Caeth, wevsniding o the wuthor, but ot van oot unted the
tntonteon of the wachie that dust loecawms au ndestriad
doazard A Ui pupor, the wnthar diseaswe s the aetion uf
st an the tungy aud potul- ot that all dustxs aie not
dovegt oy Nedvea dust 0s wne of the dangporous dustn bt
vy when pueacel at Gatadn sanconfintions of cortain
pavtecte wizes, The et that complicaten the silicvasis prob
lew 4 the fucd that tn wetup casey there an alys declded
ctidenee of e paoscnee of tebecosdosin He points aul that
Gt fudideicy wmdnis o Witk wormal Tungy ek for yoars
twod by ot conteact aidiconls @ithongh thess wmay be oridence
of fiheonis The anthar s phainse the uite of the dust pur-
forkes dnhaled an previvus pubwontrn injuriy and slatey
thut wmbmen who

e dieatdod by ocinpalional fibiosis
vontractod in the foundiy gonally weo thoee wheg s philat
sirdenee af e et pubmonais infocti v ogury With
feyncd Ao the Covontice's coaponsibility, he shoubl oifarm
haomved] wn dust hazuards, whoguld cond vt uf hie
pluect and shawld naugsrate a prosiam of vantyol  In th
Pdter soclinn of the pager, the authios gioups corploge s wnit
provpecticr coptongce fnto e yoncral qronps aud @ spta
Whoeh geonpa are gund or fun siskx and which shonld wet
be conployr d. He conclude s swith the reconme ndation that
A cdutatinal proyam, sinitar te thet wed in “Nafetp
Poodt” cumpaiyne, be nasguraled (o combat the dyaf huznrd
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fn scarching for his weapon, he divcovered that it had
stenek o rock and splintered into sharp angular pieces which at-
tracted his attention 88 useful objeets  Later that afternoon, his
appetite sutisticd, this early man experimented with stone chipping
in nn effort to prodice more perfect weapons or touls. During the
procens of fashioning u flint spear-head, the early artikan must
have inbuled a certain amonnt of fine flint dust, but there js little
to lead us to believe thut his health or welfure was scrionsly af-
fected therehy.

DusT 1N ATMOSIPNERE.

3 Before the first tool or machine was devised, the lungs of
this carly man had slveady nccumubated considerable dust from
the apparently clear air about hiv howe  The clementary forces
and the aetivities of living things were canstantly producing dusts
which weve ndded to the atmosphere in varying quantities. Cone
enrrently, these same forees were operating to vid the aiv of part
of the contamination. Sinee none of the forees tending to eliminnte
the dust were perfectly efficient, particulate mnatler constituted a
normat compouent of the atmasphere enveloping the earth and,
heeause map exercisedd little or no control over the forees producing
dust, e indmled a portion of it with the first breath of life and
continued o do so throughont his existence.

4. Not all of the dust which he inhaled was retuined, for o
considernble quantity wax filtered ont and expelled by the nir-
conditioning apparatun of his upper respiratory tract, which was
provided with hairs, moist mucons anrfaces, a whipping ses of cili
and the wechanism of congh, Mareover, a furthier portion of dust
was returned to the atmosphere in the exhaled air, but » certain
propovtion entered the ullimate air sncs of the lungs and was re-
tained there to he disposed of by the interesting processes provided
by the pulmonary anatomy.

Bruavion oy Dust N e Lung

5. If we could have ebserved the living tissues of this early

man under high magnification, we would have noted that wander-
ing cells or pliagoeytes moved out from the walls of the air sacs
and engulfed the particles which hnd euntered the lung, thereby
furnishing the dusts n passible weans of transportation and more
intimate contnet with the hady fluids but at the sumne time protect-
ing the pubmonary structures from purely wechanical irvitation.
Some of 1hie dust containing cells might have appeared 1o be greatly
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stimulated by their ingectmd partivles aned woull have nmigrated
fosmd the n al of entry, into thae drainnge sysxlem or
Ivmphities  Sowe of oo stomatated el wonbd have come 1o
restat swall entoh basins wlong the deninize system, It the greater
portion of them wonld eventually have bl in fhe cosspouls or
Ivnph pwbes wear the 1oat of the lange

G At these points There would have heen a soflivient con-
centration of particles (o pigment the Sroaetures so 1hat the eotor
af thie dust conld have been diseerned with the unaided cye, had
the dymph node been evposad ta views.

rest

Other dust eontaining
celly wanhl have appeaved quite differeatty thim those just de-
seribed, however, for they would hinve displayed Little or ne stimu.
Lution sl wandd have vemained in the nir sies lethavgienlly tuking
in A wew partichs from time fo time but failing 1o show any evi-
Qevee of eoneern over their barden )

Panticns Sizp

T V1 the Jung of (his carly man could have heen examined
with all the mier opie, peteaeraphie, and cheienl skill of the
present iy, oy interesting Fuets abont the dust that they con-
tained, woukd have fieen disclosed  This dust wonld .::.a. Leen
discarered to have a well defined size distribation witl nane of the
particles ar, than HL25000.i0. (00004 i) in diameter, while
O per eent of it would hpve heen less thnn 1 to 27725 00 -in
(000001 to 0 0D008 in ) in dizmeter.

Tyees ur Dineya

R The partieles would have shown a great varicly of eon.

stitnents, sone of them Leing derived fram living thines, or or
. . ~ o ’
anie, while others wonlil

. . ve hween earthv, or inorganie in natire,
wvt of the vrzanie dast wonld have heen shown 1o he living bae.
teria: hivhly <tinenbatinge anml cupabie of cansing the death of their
host cells. while other puarts of the arganie mntevinl wonld have
heen componed of animal wr vepetable vells The inmganic com.
povents would hive copsisted Targely of small particles of various
vocks,

Y Cettain of the dasty would huve beew readily soluble in
the bady flnids, and wonld hove dissalvedd in the contaiving cells,
forming either pobsonons or nuseusus produets which in tuen
either staubated st killedd the host eclls or Telt them wnaffected.
Othier dusts would have been relatively insoluable and would have

Jylatugy
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remained in the pulmonary framework throughout the life of the
timnes contuining them. Sonio of these Iatter particles would have
appeared tatally inert, while others woulit have stimulated the
phagoeytes and created further chunge i the tissue.

Macimineny Inrnovucep

10. Our early man wan quite unconcerned about all these in-
teresting phenomena and probably continued to chip flint objects
for bis trile until he renched a ripe old age. With the pansage of
time, better tools were fashioned and n third great foree for the
production or elimination of dust was introduced in the form of
machines.

11. Thoe social group was organired to perform industrial
activities and ernftsinen appeared who devoted sll of their working
hours ta specific skilled occupations  Frequently, these occupationa
invalved the production of dust and the concentration in the at-
mosphere about the craftsman was often much greater than that
which the artisan of the atone age crented, because this modern
workman wny nided by more efficient tools. [t was signifieant also
that the cenfisman continued steadily ut his work, whereas the early
wrtisan exereised his skill only ns his fancy dictated in the hours not
consumed hy the siruggle for the necessities of existence.

12. Certain of these craftamen soon were observed to have an
excessive mortality from one canse or another, aml occupational
disenses were recognized. Abont 400 years ago, {leorgiua Agricola
in his famous “1Je Re Metallicn”’ wrote a follows:

““When the dust is corrosive, it ulcerates the lungs and
praduces consumplion, hence it is that in the Carpathian
Mouutiins there are women who have married seven husbands,
all of whoin this dreadful disease haa brought to an carly
grave.”

T.ater, Ramazinni, who wrote the first text-book of indusirial medi-
cine, attributed the high mortality from consumption among miners
and stone workery to the sharp cutting action of the small bits of
stone which these workmen inhaled  Other observers deseribed the
unusnal appenrnnce of the lungs of men who had worked in dusty
trades of vacious kinds and Zenke: coined the work paenmono-
coniosts to deseribe the pulmonary changes which {ollaw the pro-
longed inhntation of auy dust or mixture of dusts.

13, Meeent juvestigators have pointed out that excessive ex-
ponure to silica appears to constitute the greatest of all industrial
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Action o Inewr Duwig

17.  Inert dusts such ax coal, hematite, gypsum, aluming, and
linwstone, prasiuce no stitnudation of the phagoeytes and hence tend
to reinnin within these cells for long periods without promoting any
When mixtures of silica anl these inert dusts are
enclion so characteristic of silica iy maodified
by the inert material which teids to slow down the changes which
would result if the wilica were present ulone  These modified reac-
tions are apparent not only to the puthologist, but also to the
rocntgenolotist, and constitute the great butk of alt eases of accu-
Fxperieuce han demonstrated that individuals

pational filirouis.
with modifiedd silicosis do not anffer from the excessive mortality

which charncterizes those groups with true silicosis.

further action.
inhnleel together, the

TunCRCULOSIS

18, If tubercle bneilli are inhaled, they are handled in wuch
the smme munner 16 dusts. Onee in contact with the tissues, how-
wver, they are either Kitted and disposed of or they set up localized
foci of infection. The orgnnisms are transported by phuagocytes
inte the lymphatics nnd the Gissites then attempt to wall off these
foci of infection by laying down un ever thickening montle of

fibronis.  This reaction is much the sume ag that which follows the
inhalation of siliea, exeept that it is generally localized to one or
more portions of the lnug and may be vinualized and interpreted

as tubiereulosiy with remarkuble acenracy in a good x-ray of the

cheat.
Action oF Sinca o TImERCOLOUR Lisr1ONS

19 Obvioudly, the lung which hos been injured by a pul-
monary infection, such as tuberenlogis, is far less eompetent to denl
with a dust, such as atticy, than is the normal lung.  Moreover, it
has been proved both clinieally and experimentally tbat the inhala-
tion of pure crystalline silica fendy to re-nctivate a pulnonary
tuberenlons lewion which would otherwise henl, and frequeutly
rendevs sneh infeetion progressive and fatal. Bveu if the tuber-
enlous losion s succensfully bealed prior 1o the time when siliea
is inhaled, a far greater reaction to the dust occurs about tho site
of the olil tuberenlous sear than verurs in normul tissue, since the
drninage system in that area his adremly Leen damagesl and since
(e tve proceesscs apprrently stimulute the tissnen to produce an

cxvessive nmount of tibrosis
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Isnesyrens I st oot Tlazanns

200 Recent investigations have sliselosed that individuals whe
hnve <imple silieosis, une

nplicuted with tuberenlosis, are not gen-
crally desabled. even thongl theic comlition may be quite advanced
A enrelul physienl examination Dequentty fails to revenl anything
abnormal abont swch individuals, and the ehanges which have oe-
ewmed jn their luoges can he et

tedd only by the x-vay

Puviors Pervovany Ixamurs

Hie s ks wl

210 Kin compluin of <hortness of hreath
chest pain, congh or other disabling « mplaans are wenerally ?::a.
o hive vither s cmaplicating godmonary infection nusunlly .._:x.:.:.
_:__.: in nature, or siome evidener of n previons pulmanary injury
whieh hos Jefi a b These ences can he diseerned on -r
xoray filin by the chanaeteristio appensanee of rosis 10 which has
heen adeled the densitiog eact by the daentized masses of pulmonary
fibwosic which exist aluntt the sites of the infection o previous pul-
moenary inguey. Frequently, suel easea fail to <haw tubercle
hacilli o the spiutum until shortly hefore death  Tn many in-
stunees the (dis ,

s mnsnanlly ehronie nid anlv slowly progres.
sive manifesting el Logely 1 progres<ive shortness of breath
Cases ol this typeare the prominent featnee among the men ety
ally dlisalded by nomoditied v

22

Widespiemd mise

weption of the disabling offects of un-
sen feom the studies of eavly investi-

whle o dislingaisk

compliented wilicosis has g

pnfors who we

*~ of silicosis from those
complicated with pubimonary tuberenlosis or other infeetions with
i equipment or knowledee then available  These enrlier investi.
galions revenlal silivoties who display ed shoriness of breath chest
pain, congh, nod ather disnbling sy mploms which were ase m._:;_ to
stlicosis olone, sinee tuberele baeilli enndd not he found in the
sputimm, Tt shoukd be realized. at the present time however that
silicosis nssumes i serions position avan secupntiona) hamed _:._.nn;
heemtse of §ts et o pulmonary infeetions, predominately tubee-
colous in eharvneter

Dest Hazws v Tue Povsiy

aq :
2 Thaueh the fonndey must alway s be copa

. red us a dusty
industey, the pature of irs operations are suel as (o imdnee for
the most paat, only a mediticd sibieasis  Both mogtnlity ﬁ..::...u
nmdd clinical examinations of foundey worhers Tail to diselose the
By pe of hazand associated with a paee siliea exposure. Many men
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in advanced age groups who have spent their entire working lives
in the foundry industry are still capable workraen, suffering from
no occupational disability, althougl most of them will Le found to
have some degree of pulmonary fibrogis. The workmen who are
disabled by an occupationnl fibrosis contracted in the foundry are
generally those who exhibit evidence of concurrent pulmonary in-
feetion or other injury. It must be recognized, in spite of these
alleviating circumstances, that a certain occupational hazard does
exist in o)l foundries.
Turesiotd Dot CONCENTRATIONS

24.  Any working atmosphere which containg more than a cer-
trin threshald concentrution of silicn will induce the formation of
pulmonary fibrosis in workmen exposed to it over long periods of
time. Information gathered from ficld studics made in many parts
of the world indieate thal a normal man may work for muuny years
in air containing pure crystalline silica dust withont impairing his
health, providing the conceniration does not exceed 5,000,000 par-
ticles per cu. ft. of air as determined by the standard method used
in the United States.

95 This concentration constilutes a special value for the
health hazards created by silica which may be denignated as the
primary threshold. The value of this threshold will be increased
for those industries in which the silica harard is reduced by the
presence of modifying factora. The development rute does not al-
ways appeac to vary directly with the coneentration but increases
flowly with the elevation of the duat level up to a certain value
where the acceleration becomes very marked.

26. Concentrations of 100,000,000 or more pure silica particles
per eu. {t. of air appear to be extremely hazardous and constitute a
sccond gpecint value which may be designated as the sccondary
threshold. Concentrations of pure silica above this secondary
threshold lead to the rapid development of silicosis and men work-
ing in these extra hazardous atinosphicres have been known to ac-
quire true silicosis in less than two years. Ixumples of thia type
ean be found mmuong men dry drilling tunnels in quartz rock or
sandUlasting without protective equipment. Demonstrable silicosis
usually develops in workmen exposed to pure silica in concentra-
tions between the primary and secondary thresholds in from 5 to 30
or rmore years depending up the individual's susceptibility and the
degree of the exposure.
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2T Experience by shown thad dinpmshing a hazardons dust

expostre results in extemdimg the t tegrared for wilicosis to de-
A there is generally lile
v amone the workmen who contract it, unless
ating pulmonaty infection or other injuy. AR
e remarks with vegard 1o dudt coneent

they hive a comp

ol the preeedh i
tion npply

anty fo those indivuduals without prdenney abior mebities The
presence of palmog

¥ infections or other patliologieal conditions
Hers the normal susceptibility of dust disenses

_._ appemrs (o be rewe that the amdividnal wish arrested
tubevenlosis waght be sobjected ta a0 health lzanst in an atmeos.
Phete conbiinimge Tess thim 5 000 100 partichs of pine quartz dust
per e fEoof swiv, while he might safter po dl effeds from exposure
:. fuirly high concentintion of inert dusis, sueh as eonl =_:=hm.:_
Tanestone or hematite, Ohvaausly, e values g . .

renerally
A

et iven cannet be
._. i _:.._ s tomeasuree the degeee of any hazio d or 10 form the basis
“r tegislative condes oF gl e iee I they seeve as one of fhe
anls in bl o goven dust bazond wdor control
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|w, What then are the vesponsibilities of the exeentives of
those imdustries in which the dust hazard s stspeeted T the
anthor's opiion, the st duty imgposed wpen the opevator re

uires thit he seerve o thorough knowheadge of the natare of the
dlisense el

300 Many exeentive i
Many excentives whase interest should be deeply aronsed

e thi .
Iy this subjeet, onbintunately, assmme the attinete that silicosis [
_ o i
Justanether Cracket” nd delegate the duty of Keepivge the organi.
sation ol ol tronble (o niner offivials

o , The salimdinnte officers,
i been impressed with 1l

. genersl attitade of the manage-
meat, ave Treguently powerless to e ate aoe

prehewsive pro.
7)o . » . * \ i i

Eram desigied to cope with all of the ensling chreinnstances and
delay constenetive action

Fefusinge to revogmize that their
) d I' Opera-
trons nee i any way affected "

1] . Fhe Frtibite of ihis procedure is evidencol by the fact
it cliine evontually nreise which )
vase il the adoptan of

wpel recagmition of the dis.
. o proper poliey st o time when conditions
el dess Bivorable Tor its soceesstal wpplicntion than wonlid
bave exeted ot oo carler date

Sonwe em

ts apparently degnred tie silicosds

ques-

-
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tion a8 & purely legn) motter and rely Iargely on such counsel for
determination of policy. This procedure tends to distort the prob-
Jem by illuminating it largely from a single nspect. Obviously, it in
~qunlly inndvisable for a management to depend entirely upon the
judinent or Ruggetions offered by either the medical, engineering
or production members of its stafl.

ADMINISTRATIVE REQUIREMENTS

13, The most important requisite to good administration of
an informed management advised

silicosin problems les rather i
and direeted by muthoritative apinion vepresenting the legal, medi-
ol produetion divisions of the industry mnd A

cnl, engine
sisted by consultation with some ovganization qualified by long
expericnce with the problem, if necessary.

4. Having divested themsebves of preforimml conelugions con-
cerning their pactienlar situation, the second responuibility of ¢em-
ployers consists in inaugurating a thorongh survey of their plant to
Aetermine the existence, nature nnd extent of the dust hnzard. A
wurvey of this type may inchide the phy jend and xoray examination
of the employees, the taking of acenpational recards, the determina-
tion of 1l nature and concentration of the dust suspended in the
working atmosphere, an analysis of the mortality recordyd in the
district, and il possible, post-mnortem exuminations of okl employees
dying from any cause.

5. The actusl importunce of silicosis ns an industrial prob-
lem hnx been greatly overemphasized for several reasous, chief
among which Jws heen the reluctance of administrative officers to
investigute and revenl the existing fucts in their operations The
wmantle of seeveey which lias shrowdel existing eonditions wherever
many dust hnzards are involved, hns served to exuggerate their
wignificance  Coupled with tis Inek of accurate and completa in.
fornmtion, there has been, in the United States, on unwillingness
to provide well-frumed Jegislntion to vegulnte the compensation of
workmen affected by exposure to dust. This, in turn, hos resulted
in the filing of numecrous claims in civil court which allege that a
personal injury has been inenrred throngh the negligence of the
employer in permitting men to work in a hazavdons atmosphere.

36. The enormons nmount of maney involved in these civil
actions, together with the confusion erentod by the varied decisions
handed down by judicial hadices attempting to deal with this enm-
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plex question, has given an altogether unwasranted notoriety and
impartnnce to this subijoct.  Unfavorable experience with eivil ae.
tions, kns prompred the haste passigee of oeenpational disease legis-
Intion in some of the United Stutex where the facts ave still un-
revealed, and there isx ev

reason o expeel that wnreasonable

deeisions bused wpons poor medienl testimony, misinformation con-
cerning the dust Inzard, and a general tendeney to attribute all

ills to indnsteial eonditions, will tend to diseredit these laws and
thus further protong the wwnsusl peaninenee aeeorded

icosis,
7. Administiative officers must further recognize that the
situntion which has been erented in the United States, is now of an
emergeney nalure, ind that thece i neither o suflicient amount of
veliable infurmation, nor a large enough number of properly
teained and infored anthorities in many loeadities to dtead with the

siticosiy poblem, Poder the prest of emergency, many wo-ealled
silicosia expects have appeared over night und techunieal publica-
tions have been ool with silicosis acticles, few of which have
addled materially to the general wndeestimding of the subjeet, but
iy of which have served to eonfuse and confonnd evervane in.
terestnd in evaluating the netunl jssue. )

38 As iy true of wearly all disenses known to the seience
of medicine, errtnin phemanena associnted with dust diseanes
are nod und boor ave dmperfectly explained by mediesl
authorities. A mueh more wnfortuuate di ulty ..F;. out of
the fact that mny wembers of the mediend profession, whose
authority eannot be questioned in their particular ficld, ave
crronconsly infor

~ly

el on this subject and olfer opivions which
e aceepled as trne, to the Further bewililerment of all.

39 The same eviticism mny he offered neainst engineers,
publie health oflicinls or attorneys, whose knowledye of -m:n..zm.h
has not arisen out of long and intimate fest hinul experience.
For this reason, it way be adv
with sm

able to vonsider eonsultation
tion compefent 1o analyse the information
uvailable o thut a proper policy mny be determined.

o

Apvanraces or Suvny
4018 0o haznrd s diseovered by a thorongh survey, hoth the
cmployer il the cwpleyer nre protected by the \
seenred. On the other b, n hnzoed s aletected, the orig:
al study serves av a gunde to the futwe prograta of control
which shonlid be promptly initiated.

formation
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41. A control program in a dusty industry whose hazard
hnx been defined, will inelude the reduction of the dust con-
eentration in the warking stmosphere nnd the application of
protective devices, the establishment of certain physical stand-
ards for new employees, the seleetive placement of old cw-
ployees on the basis of their phyrical condition and the adoption
of an educational program to propecly inform all those vitally
concerncd with the effeets of a dust hazard,

42, Thoroughly relinble aucthods of detern
centrations are availnble and engineers equipped to utili
procedures ean diseover the sourees and extent of the contam-
ination and devise means of either reducing the hnzard to within
safe limits or applying adegunte protective devieer. A constant
eheck of the dust concentration in the atmesphere should be
maintuined and records shoutd be kept to xhow the condition
of the working atmosphere, the nature. of the protective equip-
ment and the total duration of time each workman is required
to spend in a hazardous occupation.

43. A pre-employment examination, including an oceupa-
tional history and excellont atercoscopic chest roentgenogrums,
shonld he given to every new employes. In geners] these ex-
aminations will scrve to classify wen into three main groups
composed of (1) thoke whose chesta are apparently normnal, (2)
thone  who have an  oceupational  flirogis  withont suny other
pulmonary abnormality, and (3) those who have tuberculosis
or other pulmonary abnormalitics either with or withont ocen-
pational fibroxis.

44. In considering the desirability of employing men whose
chests are apparently normal, it ahonbd he borne in mind that
young men, probably up to the age of thirty or thereabout, are
not altogether perfect risks for cmployment in a hazardous
dusl since they are in an age period during whieh they may
still contract tuberculosia. .

iing dust con-
these

Risra CLASSIFIED

45, In the author’s opinion, men who show evidence of
simple vecupational fibrosis and who are past the ape of thirty,
as most of them will be, are excellent risks wince the author
dues not Lelieve that unemmnplicated silicosis is ordinnrily dis-
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abbing and Mnee these wmen are past the nge period during which
they ave Bkely 1o develop tuberenlosis These men wnny show
some progeession ol theie fibeosis after employment in a dusty
adustey bat they will not tend to develop disability if they
v been igndly examined 1o exchide those showing any x-ray
evidenee of tuberenlosis or ofher pulmonary iujuries.

16 1f this cluss of persons is to be dhseriminated against,
it will ercate a most unfortupate social problem, winee inany
skilled evaltsmen perfeetly enpable of o lifetime of wseful setiv-
ity will he thrown ont of work to hecome embitlered and the
upuibons Javw yers and doetors who will further com-
plicate the sitnation by making the worlaen claimants and
neuroties. It iy the author’s belief that these men should not
be eligible for compensation but if they are made so umier the
low. then deggisliotion shoubd also he provided (o permit them t
waive their vight te compensation for an aceupationul discase,
so that they may huve the privitege which should be accorded
tooall f men that of working at the task for which they
are best swited - Providing this group is enr Mully selected to ex-

elade infection and yemains under medicat supervision while in the
sty wlustry, theiv experience shouhl be as favorable ax any
that the ewployer conld chouse

7. s to the thind group of wmen, sn injustiec is done to
both the ewployer anid the prospeetive employee by placing any
person at work in a hazavdous dust who lias tuberenlosis or
other signiticnnt pulmonnry abuorwalities whether or nut oe-
enpational Blivosis is present.

Pracruext or Mex

A8 I the presence of o known dust huzard, old employees
should e placed, ns far as possible, in those occnpations most
eompatible with their health and wellave on the basis of the
physical examinations which they have uadergone. Men with
udtimul chests who are past the age of thivty, or these with
nucomphented acenpntional fibrosiv may  he employed at any
veenpation, while young men wnder thirty shonld ot be ex-
pesed to the operations which produee the most harmful dust
awl should be re examined fnirly frequently.

s of inactive tubereulosis, cither with or with-
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out occupntional fibrosis, should he _..-_..a..._:w. ovaluated -m:u -.:a_...._w
offort made to provide working condlitions auch .:..ap their .a- h
will not he impaired or their ability 10 earn a living .ﬂana :."a_..
feced with. Men in this group should also be re-examined at fre-
intervals. .
._._o:.Mo_.zﬁn_u‘“aau of active tuberculosia shonld not be n:G_a.wn._ “n_ n
dungerons dust either for their own safely or that of .._.‘21 fe _enl
workmen, and should be encouraged to enter a -.:_.amo_._::— or to
place themselves under the eare of a competent physician.

EvucaTioNat, Pran

51. The accupational disease problem is now mueh the same
a3 that presented by industrial accidenta when the first no:_-.o:u-m
tion act was passed Disalling conditions created or ?nn«—.:en-".ﬂ
by exposure to harmful dust can be __35.:8.; or contralled bu ._“
final sucecesa of any plan designed to :on.::._q__u_. these -::.:.ann“. i.n
depend upon maintaining & broad educational program simi ar to
that adopted in the *‘Satety First’ Boﬁ.ao:r These vc:a.«_u -MM
not only humanitarian but they are _:.un.:an_. and _=.<o been p! _.8 ;
in operation in many hazardous judustries employing p.re__!_.a. 2 0.
men  The author sincerely recommends them for consideration.

(Disrussion of this paper begins on page 180)
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HEALTH HAZARDS AND EMPLOYER RESPONSIBILITY

DISCUSSION
DM, Aiey, Prestdent of AF 4 and Kditor of The
Foundry, Cleveland, aeted a8 chabyman of the mecting of
swhich the papery of 1 UeConnell and Mr. Cvmminga wero
primentod

Prusinest Avey:  In slarthg the disoinsion of these papera by Dr.
MoeCounell mad Mr. ( nings, 1 think facl that we are mecting on
Candinn sobl (% singibnaty fortunnte, bheonuke we have avallable in Can-
ada considerabie experience whivh wilt e exceedingly saluable, 1 feel
uure, 10 thowr foundeyisen from the siaten | would Mke to sk Dr. Me
Ghiv, Deputy Minkster of Tlealih for the Province of Ontarlo, to 1énd the
dixcusslon.

PR MG O behndl of the Depnriment of Health of the Provinee
of Outacle, T winh Ly expreas ong apprecistion at being Iwwited, an bificvrs
of that Depurtment, to listes nnd tnke part In the detiberationn of your
Adswetntion,

The Pepartment of lealih of the Provinco of Ontarlo in charged not
unly whh the provisiou of ndeguate treatssent for thewe who are slek bat,
Whit to me seeiny a fue wote taportant tauk, the prevention of tlness,
AR 1emilt, one of the most dmporiant dividons of the Department of
Henlth 14 the DPhision of Indusiriul 1 glese, sad closely gascinted with
that v 4 MHvIslon of Toberculusin

I nwm pucticuiarly faterested myslf in thin Bivision of Datustrisl
11ygle anve, to e, L wemn (o v one entlecly of rescarch.  Our
cxperts I thnt Department, headed by the Dicector, D, Canalnghum, do
unt eclnim to bave the Jast word to give to yon the solving of your
probdems, bat they nre noxtous to st In with you to flud out what the
problemy nre and to wludy (e as they appear io the varlens ptants.
‘e oMcers in (hat work tell wo (it the remidluces with which the
manugers nud directors of the varloun Judusiring organizaliona place ut
thelr dinpowal the tacllitlen for studging the peobilem In tbe plant, facill-
tuten the aolying of theme probtving to & vy Jarge extent.

« orgnndzntion here, worklng as 1t does with the Conpensation
Honrd, [ think comen clone to the hlend, aml thosse beiw of the winf?
who are hiere nre far better abie to expialn 1s romlficntions to H
tam

De 3. 4 sRRINaIEAM' . Dy, Metonmell and Mr. Commings harse
ehen addres~es whicn, 1o me, are excecdingly lateredatiug  ‘Tlhey ave full
ot materinl which in very viluoble nud, renlly, [ belleve, leave very Liltle
to be iscusied na far aa (the wailk of our [epmvtinent s concerned. We
ave interested, of coutse, #n A section of e Departinent of Health,
primarlly Je the contrel of sttlconin and uther secupmtionnt diseawes,

In the foundry ludustry, (heee Is stHeasds. Molders, for inktunce, ne
far ae our expericnce 18 concerned, nvernge for the developent of silicosls
nearty 30 yearw, w 18 o long expomue and compares very fuvorably

1 Director, D

"tesentlon,
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wht 10, 10 or 12
cortsin ocenpatlonnt gronges, nid v
gravpw wlih heney expuesnes 1 think his <hoodd bee recogmized,

In evrtadn othe r v enpiilons o f oLt o gt lonud expemire
In ahorter Bt st arousd 20 yenrs  However, on the sther shie, cerinin
vieaning opesntbons, g tienlarly sl Blustine, snhost adequate proges
ten, desilt tn the

ure necessnry to posdance

en shorter Huwes 1 cenioly other s

»oanpld deselupment of <iloose

We teoibze e connlithons and wedertuke fo dead with (hem s
they exist 16 1 guafeutdv pmnsible de ddo this and w)thant wox great
disrnption I the Industry, clther fiom the espense uecessary for the
use of apeclnd eyuly
of drlma The very fuet that 11 tnkes molilers aud geinders n
the vthers 0 o o e abtbaense saggests that rven n
orderate rednction fn shie smount of o vapesnre winibt euuse The dlae
ense to develop nnty after so ooy senrs thnt 1t would ot e a practhont
problems  We, bovveser, fovl that dust pro Thsn e Forrnlilew sheonld be
reduced wherever It by posslide o do It Admlitedly, 1 i diflicolt te
+ATeY on foundey operattons with we dust proadactbon, bt )f swe can mshe
A submtantial reductlon bn the ovdinmy prsesses §onm ome Ve vl
woulit have n rent nfly it dlsctse proslnced nse e vesntt of theese
langey expontnes The shinserons aliogt exgosires, s ax aeenr In con-
nection with camdblactine, sbenninl n cpeecBle prograng for dealing with
the dust,

Now, o wetd vdh tetersnes 10 tuberentinds dy heen
Indicated, Tuboereidosiy Is 8 main problem n eelatlon (o dost nbntaflon
It has I st that Slleouls i B oy aeeoant, cxeept In ectinin ex-
Josuces gl th wre fevt wouhd et be the weglbogs problens were it g
for the development o) dnberenlosds Bt shonhl be aznbzed Jhst of alt
Himl tnberenlovin mouen L fortey wotkeis the < as in ety wt
necth of ihe communhby, yulie [ st enprsnre, winl, Lot
that fact bs recngnized b workn pecnsullon teghsintion I Oontinle,

t the viher ok, there ix an Bpresslon abrond that Qb alb « whh
fuberestonts Ao det wpreml the dbsense In Oee way that ordluaey i
vduds withont sitloosis and swith tuberesfosts sprend 1. Rpudhes, eve
Toeadis, v vot suppert (il $odew ol Lo e coptint of
asle, which b Hu gnoblom, we
h

Ay bine ol

N RO N

plant. whether 10 ks partly as o resplt of dugt Inbolotlon or not, 4w
memace da wlb The rest of thase exposed to dust e Thit plant,
o uf the awdn fanenle of the phystenl exiamdnntlon o which o terenee
h alresdy becw wande, B fo wes thint thnt Indbs die) Is not wlloewel o
conthnie nnsler those combitlons,

I'hyslen) minntlon ghes e Informntlon with wliloly s stuvs n
man ol einploy sent [ I nssdsin ve o contael e e caloesds probleom as
these men are cxamlued Ceome hne o tlie ) wned ol St ennbhiea gy Lo
acrbve at s St of sationnt meihod of haandling o dealing with the
fudividngl who peshops hine sfilersds bat bas wot (tiberenbinds, such s
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woulid be wprend feom sne ta another, bicanse, un Mr € mmings says, It
doen wee to us very I t it & acamonable disposition should be
Benle o€ thome ladivhtunia whae are found fo be nffieted hat who are stii}
ahle to do thelr vk ..

G W, Cannan®. 1 hove lstened wlth keen futeeest to thess nbile
papers pud the uelon, for s a toundrriman, 1 sov lotensely loter-
ested §n the tapld eogineering advance baelng wecamplished In the problem
of 4t control and diapesal 1 have been in the fonndey Industey alt my
Nte and b the yenta gone by we never heard of any foundry workers
dylng frous (ho offecty of dust  They dld not seem to dle from any cnuse,
= they juat dricad up amd hlew awnY, - we were o pretty healthy buncb of
mechanles an n class

The modesn production metholds uow used In onr industry have,
howevee, chiunged the conditlons under which onr employees must labor,
Speed I production has hrought aliont a concentention of effort In such
oprintlom ax presanre blasthy, swhether §t be Iy satic propulston or
nalenl profection  Speed wt the shokeant Lase ulso xrently Increased
the gencrutlon of dust, heat and nolse and B in In this hot, dunst-taden
atmoxphere of these and other simiine operations thut it I8 necexaary
onr workmen peeforns Ahetr tbor; a conditlon which Qi not matntaln In
founmlry proctice In the yenrs precedhig the Intriductfon of contlnuous
und high gpeed equipment,

The problem of dunt ptrol nnd disposat 1a one In which we (1 am
apcuking av a membier of A tim cinploying 2,000 wen) feel 1a & tremen-
doun responsibility and one which cannot be (hrust aslde with fndiffer-
ence, In fact amd to the cuntrary, we feel 1t must be met and conquored
as soou oy ponkible and that, with the alid of the best knowledge (hat can
he procured through selentlfic resenrch carefully analyzed and euglueered
by technical men skilld $n this pactlcular e of endeavor.

It ia sy opinion, however, that the successful aolution of the problem
caanot be achleved by the Individunl foundry and I suggest that within
our awn Asswintion there L fostered an orgaulzation of men tratned In
this bighly techuleal mubjeet who would he compennaated properly for the
time and attentlon that wust be devoted to the effort necesvary to hiing
ubout & dustleas foundey plant; auch a setup would pay blg dividends |
appreclate, as must oll of e engnged In the foundry bustuens, that satis-
factary sesnits In conguering the exlating dust conditionn and assoclinted
evily which militate ngntust healthful couditions In wbich to wvork wihll
fuvolve Inrge espenitituores of thoe nid money, It o not Wnprabable that
the Inrger foundry organdzntiony can undertake this work hulependently
with success, but the smaller foundrics nise bavo tho same conditions to
rovrect.  The lurge sud sumnll unlis of the industry are lnterlocked In
competition And expensive equipment installatlou hns Ity reflectlon i
competition.  HSuceesaful correction mcasures in ope piant will be of
bamietit I gnother so I would wrge that our Assaclation get Into actlon In
an orderly way, through proper organization processes to nssist uw in
crenting the best possibile worklng conditions for the employees of the
foumdry disiston of Awmerlcun amd Canadlan industry.

-ﬂoﬁ.t—i:. Wrant & Cancoa Foundry (o, Muskegoo, Mich

Phine vamton 1A}

{ a prograom of hetter
nnds etnking the correctlo
Leauts mud
L osolieR, are
cmeliling units

I our plant we ape ouls Bt the Jegim
ments And we line o loog wey o go We at
of the groati st eadle Boar Sultable dede foy
core knwchnls, one of onr werst sbust and hest
ool 40 will hnseldve the bi
to guin (e desiyed pegults: the cost WHD doubtle s e Bzl bal we witt

leing consfd.

v o stanl the pressure.

Ju the Cleaning Degm
ans peoblen, thnt of taking the operators out ol the Wasting raans Thiv
will requite the bulbillige of gpecind ol awm s machilnes 1o handle,
not Just one design of g o3 thuber black o hoad, B g lnge sariely of
rlzcs ol <ludgwes T this partealar deparimont we have o
the stage of selreting the most destiabde dosdzn, The dispaeanl egibuuent
handling the disintegrated abeasbie from grinvdees nmt the dust from
our few remaintug tambing mitts v alee Lelng tevamped We foeel Reenly
that aur gesponsibility In the beticoment of worki ity i by no
feany Anlshed I we are suecesful o the cllmdnatlon of the dust-health
wenner We gie conctantiy engaied fy Latdlieg with o prablem thal goes
and-tn il with 3- (e eduention of the m to tuke eme of thelr
own health,

Yeary ago the andeilty of onr cmplinces were
dressed well fiom a0 heaHb shamlpetol ot b VLol well on ol
food feom the obd Tashloned din E by the old fashiloned
nife whe took good care of them,  Todny The yonme men I e fowley
nre bizh schoul bosve  They are tenderfect; not shiane onongh of by
to wh i the abises phat The old (fers were uusd In thiv cam-
palgn, one direetor of paersabnel In postlog anew plncand cach week, nd-
sk them how ta deess sd what g ent as ~casats cinge sl In
getiwernl how to cure far themsehoes  The work of e gercnpme] xugser-
vror docd gt d with the posting of plnciads; he Beck hat the nes
sges wWhivh they earry are remd and absarbod. We have even gone se
fur as to provhle w  aelershibces, the gasl, ol foshiloned, peraphia.
tlon absorbhng hind 1hat pany of av here presont ware amd fousd eom-
fortubde In dhe penrs gone by,

Suvcersful agn fon means thad comddtlony sl bae betterid fro
every mlantpdut B arder that we iy iive ot snpdonie < boliey phases
in whith to vk Better working eondlilons sl fnsdio e a0 baetter b
Mgher grnde pronluct,  belter b s crente wreater paoill
AT AV That discusslon i sere pertinent, and 10 s one
of ke purposes, of concse, undorlvfmg Ahis g thut we
have bere teulelit The slabe probdess I tae b (or the B ibaat, g
Ids a rther Borge one for the ertdre bsudetiy Pluse motters are go-
fog (o have ta have the bt cone tthen winl e bt Baales of the
Best Jensheen e June In the

ment, we are confronted with an egontdy ser-

resseal e

‘

vigners They

'rem

NI

Jasis Miuwestn's W oadl know (hat dust I the pobe bpnl canse uf
diileasis wud loang before T oever Bontd of the ssurd Sieosb” 1 fouk
mensiey fin the cmination of the extreme tmmind of dust {hnt wan I
the foundry (ot I wan operating ot that tHew  “Chat wad back I 1007,
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¥ g a lot of duat
tint g W conbl nuaid T the clenulng’ of cnstings, 1t In
fur cnvder for b to wilok e e Bosse Tote (he carting and blow the
dust nll over the phuee thin B J 1o okl 16 onl by some wther incuns * To
elbmbunte 1l by mesug of

uix ur wesen dnyw for
e e 35 minwtes by thin wates Jet This
method con b wsed inagrent wnny foundiles fue the ellmlnntlon of dust,
prarthulacly ou large vastlnge, Covtalw poils of the foundry, such aw the
shukeout, of conme, cannol he reached that nay, ot they enn be resehed
thiough dust atreslers

Fobetleve that the Stnte of Wikonsin bus recently  gdopted  soue
tegulationg for the wse of water sprayy The wprager enn lue nned to
keep doswn dust In n very good way, belug o mach bettes method  for
spraylog gungsways and Keeping them wofst han by taking o pail gud
spelubbng water aver them, whieh may nmke them too wet The use of
sprayern for gnnewadn I getthng (o be gulte comimen 1 prineipmi
Thivge 18 to Keep the fonndiy damg

Mestin We were faecd with the sgme dust probieny Oure fousdey
Io 0 byiss fomubiy, We stmited by woslong the whale foumlry from the
veiting down to the Boor, tnkiug nit thie diusd oft the bwewnn, mnkl
1l elean up, We bod el onre denping reom on one slde of the
foundry bt ot sepoeated from I8 We moved that and closed 1t and
sepurated 3t entheely from the fotwhy, with o partitlon, with swinging
doury between, amd the doors ate wlwny s cloned when the room 18 not In
netuil nse

We do n Hitle burveel snndblax lug
there, we hublt & roum outslde of our foundey se that the operator Las to
ko through twe doors to el Into the sandbinat room. The valves that
conteol the nlv are an the Inalde, o that 11 no e by anyhody fn the
sapdbinat room while it la In eperntd Beslde the exhaust fan ou the
miudblast, we put un exhuust tan ou the room, so that ony dust (hat
v from the snndblegt—- pnd 1 des e Trom all of them, we mstter
how gomd they wre—Is pulled out of the room, or af denst o wool portion
of 1L 1a.

We have cement floors and we Rweep onr Noury at lenst theee tnes
u week and we aprlukte them all donwn heture they are swept The one
pmoblem that we do ot think we have xalsed sallsfuctorily s our shoke-
ont. breasse we do not hnve o conveyor and the shake it I dune belween
the molders. We nre actlousty consldeving putitng In a conveyor, not so
warch for protectlon, but from the fuct that we belleve we could bring
our shakeont opeeations tnlo one romn aml have two to thice men ouly
aronad that operntion.

A D Rouor, Jus: It may be that the meinlwes witl be luterested In
our experlence In Maswchuretts  Jeference hng heen nuile to the neces-
sty of keeplog I contuet with your state teghsbntoure und 1 waggent that
It might be perhaps equally as Importnnl o ke p In touch with your
Conumnissloners of [usurance,

wothers themselves have w facally for or

vl huovhngenu

tdust, T oadeopted o wethind of clesning costing
nowaler Blust Castigm thae i foroseddy tal
[CUNTT

srercomwe 0 blg dust trouble

Neaton
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A Mtle over a yenr age, the dnsnr the oz thelr
milng burenu regiiested (e Capnnbasboner of Tosorim e in Massiefineesin
to mpipros weornte of SO0 jeer Bandred edelh
of pavroll, In subibitlon 1o the il rate for bolustrbanl nocidents “Phat
ookt Wk ke without apy centacl with e feondries or whth the
foundiy owtnbzatlon
for the fnet that our #
with oise of the frmnpliy o xerutives It
Fortanmtelty the bosurain
M oyour koow aes thing slaad 10 and wilt
think this le o vewsanble pequest on the |
resull of Ahe szt ) which started Dot that bexinning the vole,
tustead of belizz $3000 was nuele 8200

And beur o mibal that the patbeg barenn, s, thremzh (hew the
liwurgnee earrlers, bad no shalivtles T thele expetienoe on whieh 1o
hese uny request for an dnorense fnoeat Tl were dolug 1t shopdv (o
provlde & buck-dg on whieh to Fdl o ense they i cnses of <Hlesds o
wtlle In the fature,

Av o rexult of that, one A~woednthon apgednted o conmbtl Lov cranlfer
swlth the entlng bmican on whnt might b done, Bist 2o aeduee Hing below
e $200 rade noel, 1 1 conld be doane, on wliet bsda AE dht b done
We gngested to the rting bureao o pndhigg glin of coediis by whieh the
wrrying ot of cerinin dust prevonibm features woukd ontithe the foun
Ardes to ervelitn o that $200, and the pran whitch thoy sofanhited toons
was the mest ten it thing von cver sew, <inch snzgestons, for busty
ap ventHntlng n i table sand estter mos bz op ool down (e Shop, Phey
were the maost hnpuactloabie suggestliom<, T bellese, that werve ever pat
.1 think 1 Aoz the hoonah
panlea reguest bie Dy v e aananbssh

T woubd Bk e nek 0 guestlon ns to e thee Coundry Interesta of the
contry eun hest conndhimte 1h eMmta for the protectlon of theln own
tterest the opresenthng wnsadly heavy Increnves e vated, e
lnanrgnee cartlers ave ormanizod, How enn the fonndiies orgnnlee o
na te hinve Motie capnnen sk on whileh ta g
lerenta agsinet nunspalhy ) oW e ~satrfly Chlele aides?
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Roswn 1o enist b tiel hied i e basen

Wi

Y RY] well nogunlated
1l very eaxlly Bive gone thuongh

vovalledd o of ne g nnld s,

Conndssim

el s I you
vien Avn

e,

oy

e s wher e e N1
“ I antes thr

~

dect thele hnsdness o
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Another guestlon T owaartd Hhee 1o axk of our iwo 2oent ~paahery lo-
auleht velntes (o the guestbon of analvsle of thise cgses I hinve vade
stienl (it 1l wethod sof aealasis waw o tuke 1 sampte o The bt
e, ke the duxt connt T L othe ofre Homdedd dbosr, il G ke thelr
knpdysts for the ~fica content g the mtier shust 1)

Ve ey <taped

twtwewn the siloa content

that th I~ a great dend of sHi¥erens fsimh
ratter duet sl the dost collected from alr eated samples T (hen:
any baske o mwy pzecement that the o sl iy sbs of thye wibi "
tent shoald b daken ot that <ame ale Honded dust (o witdeh the couat

In madde?

Dx MetConswin: T chief a for asdog b rficr dust (or
aunlydls I8 Decnuse of the dilically of cotlerting iple lu the -
pluger apgovratns (e of the Westinghonse cogzlaeers has deseliqusl g
cthed, T think of clechibat poedipltatben, which s cngable of collecting
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n o sample sulllcbently Inrge fon n wllloa s terufuntlon Op the other hand,
While we bave been conntderbng usine thin method, 1 st Lelteve thut wo
shoutd e, ot denst In adeditton wn analysia of the rafter dust, for the
cuson thnt the dust on the ruftiny ham Leen necumulating for over 8
pethod of yrars ol 3au get a fatldy sepresentntive sampie of dust that
by beenn arlslog from the vilony pnocenses over a long period of thoe.

In collesting a sampde at nny thine, 1t Is qguite poxaiblc that the
sitlen content may be extiemely low durlng that particalar procews or
that pnrticalar locatlon, wherean on nnather day, under shinltlae cond!-
thng, the dost may cotaln o aench higher gereentage of free aftics
Thevefore, | feet that we still should detesinine the amonnt of shilva in
the rafter gumple

AL thia thae, T wigh to mentlon some of the general protective ne
ure using, them only 1n o genernl way.
ntul snbxtnnces for harmful
sulwtnnees. A good exampie of that Iy In parting componnd. 1 wos told
thut fousmley workess nre very tempernmental hod nt firat ft was anid
that It nould Le lmpesallle to get thems 1o nse & non siftea parting com-
pound I have had some foumbrymen tell me that they had to (diygolse the
non sitica parting compownd to get 1he mien to tse 1t and, when they did
10t Know thut 1t waa different, they found It very cffective,

Another oiethod §8 the lrolntlon of processes where It is possibte to
do s One exnmple clted here thils evening was that of removing the
cleanbng room to one end of the foundry nnd xeparvating it by partitions
wid exhauating the room.  Where the dust concentration la high, it ls
nlwuys passible to protect the men working in that particular locatlo
but gou alno protect a torge number of men In the general foundry.

Another wethod i thut of hydraulic cleaning. We have tnkes a
wmanber of duat counts durlug this hyidrouiie cleaning process and have
tound the countn to he eateemely low. Wherover It Is possible to clean
stingn with water, T helfeve U s an excetlont methad of confrol.

Another method v, of e, that of loenl exhanst veutllation.
Where it {8 possdble and practicnble, nll processes shiould e exhnunsted.

Homeo fonndrien are uslog n comblnation of ate und water for clean-
bz the fonediy. X ok the appmantus fn enllead a glony and 1t Ia very
etfective.

In rome foundrles, it 14 found practleable to do the shokeout opera-
tHona at nlght. T think wherever it ls possllile und practicable to mount
your castingy on a moving platform to one sectlon of the foundry that
may be Isolited and proteet the o dolng thnt particuinr opetntion, it
Is an exccilent method; hut where that Ia Imgmuctlenble, T belicvy the
shakevut operatlou cun in many instances be done at night or ot tenst
ut the cud of the shite, theiehy exposing mnny hess men,

1t 1s niso poasible under certabn conditions to substitute stecl shot
tor sund.  Hewe agata, howeser, n number of oundrymen belleve it le
fipractienble.  On the otber hand, we st remember that there are
dliterent types of wand.  Bome sands feacture more casily thun others
and those snndy mie wach wmore of & lazaed than those which do not
fincture enslly. So thal, whh your isolatlon, your substitutinn, your lueal
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exbnu
be curefal (hat e goneinl sontilation doen nal lutegfeee withe the beat
1 eombination of water wind wby tog denntng par-
vantey copilpnunt, or, o other wange,
vl e nd) these very anluable methods

—and we must pot forget geneeasl vontdntbon, bt we must alse

exlutust systoms, g

juosen, winl Uy anl of unn
gomd orter du yonr fosndrivs, 3
I rediving wind controblllng Yo dust hazard

edoat the balkh Corporathon
s prened] ebedt e an

Vo thnut: T twllere we v lnstin
some iy What will prove interesthng for they
retmoring or ut beast mlniodzing the dust hazird

The spray whinh nas refereed toon while ngo Iv a bome penke guitget,
We usee & weliting tip for the tip of ihe sprad. Wator s foel 1o thig devlee
by meany of 0 B wandfold hady o which e webding tip s ntiaehed
It s dscUnrged thosuzh 1l b ledes nronndd the perdplicns of the Hp,

»

and ale from e nbe llne thramde the centee ntomdzes the
water  Qulte n rproy ean be sl up Inte the nir to help el down
dust,  Alxo 3t can b wisedd for speanving enstings thnt nre In the jpencess

of chippluz witheul zottlng them G wut. In thoce cnses where the
chllling eMecl of woter wn 1he o evthae w I e e boinent UTEET TN Y 1T
dampen (hem withoot chitimg the iy seslansy

Om =4 v oproabtein, B ofeel Bas been guulte well ueed by that we
bave gotten away from (e obl ddon of mining iy <t flour whh
wolnkrey n water tn arder to produes onr sl wash - We i o)
stnes, pal it fnto o i
tater, gl to 1t to zive It e proper
Lt e e can deaw B out of o tap at the hottenr of the
axitator ax they need It

Peshaps the wmost o
Arreaters and evh
two dlerent tay of houslng on onr x
watte et lent angd etfTect iy e of them
edge of the snd mil ol flnt comlenl top which
hog an wle evliinst pited to I Fhe other goes up dn nlemt o 6 to 50
Aegeee cone from the rhn of the miser aned alve I conncstedd with
evtiiust Tan Tloe ey dngredicnts wree Ted o the niiver 1o
hoppein whie
The et trag aquen= 1y
e rontadn Just wo o aeh of the )

"

pared compuinnd which 14 psthee sty do o~

vl thdnge that we Rave dome I< et
We
Lanel bath bty e b

w<ongk vertbonty from the top

by e dombite commgenntime =, e, satdne shoabbe (rapes e 1w

the danw 1 whith tabiv o

poopd s fron

The Bonstigs ave cgulppral st wihl-
g doors that o cloasetd onee } bats hing has boeen ean
mixing procevey towae CAn testing Ahem
the deare open, thete Is o xotliclent shiaft ta kaep o)
out Ibtn the foundes.

We have gobe threngh the usual cleantag g oand paasting up pro-
cest, We hnve used o tnt of whilte gutat and alambvo podat, Jnrgels with
the tdea that dust witl sl op more reatily an HEht calars, aiel in thil
way we know Just whete fo cuheentonte roeflosta I oder to Keep
down the hnzanl.  thn Ll prolde L sluthenut contial

Mu Custsoanen s 8 wandd lihe otie more be ve cmphiasdze the linpoit-

fEalb

o ek
Ve wihih
1ot getting

. Milnankee, Win
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nuce of phywnlenl examinatlone In preventing the o cnrrence of occupa-
thouat diecumsn A young wan who onters a dusty lndustey, with a small
Jedon of tuleaculosin may deselop & boger leslon n 8 selatively short
e He wnr deselop dianbility or mny dic awd In sl probebysty ft
W b necenney b nysiine that the comae of his disnse s been un-
favorably fnfluenced by Min occopattine. On the other huwl, one wuy Nnd
nopast 10y years of wde who have wakod fa blgh concentration
wf dust bn fomudrtes we other dustibes (hooanghout thele Heethine and
who are SHIE enpabbe workmen b sepitn of the Inrge amomts of ot
which shey have Inhaled, heannse they were progeerly gualtiled for thelr
tisky from the onsel of exposure (o dust

Fhe stenitlennt thing for you to constder Iy the foct that you must
sedeel your cuployees In order nat (s ofier them an unusunl risk,  No
matier how aafe your foundry uppenrs, 1t may sthil have emough dust in
it to dujute the mnn whose chest ban aliendy been damaged hy gn fn-
tectlon, B3I yon will eaery (hat one thonght uway with yon toulslt, you
wHE bve cnried more suduable Informtion thino wll of the engineering
suggestions that coutd posalbly e offered for the control of oci wpntiona)
disenne.

HOR Waainean®: On this qneston of exambnntion befsre employ-
ment, which, of conrme, 1 bellese we all think is necessnry, how frequent
inatlony khionkl be mumbe of employeey In mder to he effective?
My Cammdngs speenks of havlng o loter exnmbantlon,

1"

M Ctsansas. Thut B8 n ditllondt gquestfon to answer.  Tuberenlosin
I disenue whiteh may e contrncted ot sy e A mnn iy be exnn-
Ined tsluy nud contract tubereutosts famorraw nisl e mny work in yonr
ciiplovment duebng the thne he I contincthnge 1. There o au oplwton
that tubercatosts A8 usunlly contfracied o the enrly age geongw. 1 do
it wish to linply that the dixcune mnadfesta Hsell b carly nges only.
Our wuy becote HE with tubercutosin a1 50 or 60 wr any other age period,
bt present information fndicntes that 1€ oune dovy bevwme 311 ot 50 or 60,
the lsease was probably puesent at 20 or 25 1 bhelleve (ht young men
e anore dikely fo contrnet tubereutosts than olhers gud, fur (hat renson,
they whoutd 1n countned imbher £

Mo 8 your employ who have tabercntonls which may b nriested or
which miny nel be sctive enangh ta Junttfy thelr being removed fro e
limlusiry should slvo be oxnmined rother feeguently.

The usion dn that where men of all nge grotipg nre ew-
ployed awd are working full time, t) should Tu exantined nt leawt an-
wuatly, nnd thnt wpeellic enses may newd evouduntion more fiequently.
I nny event, wen stwald b esambned st Jeost onee tvery two jears to
sereen mgalnst thoge possible cases of tubercalonts which wny bnve de-
veloped  wtnce the last exnminntion.  The physieal examinatlon s ta-
tended to allyeover tnberendosle rather than wllicosts and experlency In
vl gt or indusity Wil suon dictate how  froquently exuininntlons
musl be mnde, 1t exinatantiovneg use wade sunimily und ny new cnses of
tuberentosis are foumd, & declslon may be tenchel to evumine every other

¢ Plalavidie Cumting Co, Plataviite, Conn.
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shoto phok
neer

year, but by the el cvnminntd
np oo s Wt sy da sbeselophe
who vutere g ¢ oipbog foet

e < o o e exannkng-

Mot s 1o snmbiation of (e
thaw we flad theve o3 four eases of sfibous What do we oafo whih thom?

=wer e "

Witk examluning

Mu Ctaniisess be McCatne I can probabldy o
better than © ocan, Imt we hinve hoth Jiad e peeries
thopmamle of wmen AL the preseut tme we ure combin e o ceneind
aevey of o pither e badostry engdoving sopewhere boisesn thve s
all of whomm have been evabed mans of whon nre
r. We drv to o what Foontlbeed
0 into M pndae (lssos, Ao whn
0 chesty, Thone whin have evbilenee of ocongatlonsd Hnarfs, it
vals Fhe tien who are

X thoaied o

those wien wha have sune evldeme of (abers
young and who hove aormnl chestn, we fry o hdtkae joto the sty
by plucing (hew bn the dees dusty poslilons where swe S0 bane them
somewhit souh e vheeryniton,  Phe wmen whe hne sileosiag odhnionsdy e
It sirenddy, they ave good wethmen, wink we do ol atiw chaluate agulust
those suen In o wiy sy, We Lot them somthnoe ot thelr werk, We da
eversthing we cun to haprose e conditlons wwler which they e wm
ing. ohelously.

Men who have tubeeodoshe e dealt wlith ns dnedl bduain through
the medlent dlvisdon i the bnlustss P of e en 1a Sadged on
by merlts.  Af he s ncthve 1ota toutoris, wee woulid shagdy sngeest that
he mnnt lwe i Aty =l lon whout
dumt, beeause 10 b vendbzed thnte G b vanlinzetiog his own
that of hin fellow werkmen

s, sl there I~ cencinlle ne

nosiwndl deshan

A apan who s laascerive tiabweneilosbe whibeh mny
of 1L may be 1nther an extensive one, bs dedlt with on the bsds of hiv
pliysleal conditlon B e b= sather badiy atectod, we sace<t n joh sueh
A A nlght witchimnn or soone soch thiog ws that B his besdan v il
rded v nethoe, he teglhven o phece of selectal enpdoy oent

aml not re

There is o try that 1 huage
encauntered e miakhe B Bimpesadbibe 1o g thut »
found n thart bisdnstiy g b el fobs T Iv eadhor sovprbsbsgg go fhas
that with slighi dmgnosve st it eorditions waeder whibole these wen
work, thelr subsequeid exaaminntlon esloably) or almost biesiably, re.
vty tmprovement in N edlthon rntlier (han setrogressjon

We do ol irerbbpde nanbnst silieathos -8 wentd ke 1o snuke that
point cleur, -npdess they aree disabiled, and we Hnd ta e ot lustinees
that sbch 3 have what we repatd as some complloting comdithon

y ity e

SN T 0  RTY A

ch tahete nlostx b o

Mesner: Shonbl on <eay exambonntion e e

Mu. Custsoine<  We gnhe the bt anretsd sy cunstuntion that
we are permiticd o do We nse the best cpdpiient We (hlok tlat 1<
esgential ask for ¢ Lilerpretattons. The dinznesis of
codlx e tulwrentosty by o the readm of the wedient expert amd T think 1t
wilt huve o padn there for some thne The oildinary praetitlo
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» npable as he may be. v generally unfuiniling ennugh with tbia partlcular
oo ficld to qunllfy, orlglunlly ut least, for that woik. ' .

o Mrunrn:  Are there any authentle publisbed negntive reprodeetions
B . that would gnlde, vot Lhe nmwatenr lu x ¥y but a phiyulctun who bhas pur- ¥
I . ._:.._.._ _.....x.we:__ the experfinental stoge, fn dfercntiating betweeu sllicosia

) ubd tuberculosig? i i
Dust Collection in the Foundry

Voo M=, Cusyinos: Yos, | thiuk there are. I g . ’

! . “ dlugnosin of elliconis is one that is :.“hac:. ._.“_.“ .._”“..u_”..e.“.nn.-._“.:q_.an._:“" :.< 81 Mesery,® Biatscua, Ans
reproductivns of cuacs which were typical for any given Industry n:
. “—....r:n:_on_x“_”_c:_—”ﬂ. ﬂe.“”:.-_n te Lring forth Olms which simulated the .._._P..-T . \batract
ot quite mnother :“_. ﬂoq_e used for demunstrution which wight cunsist Dug 1o the need for preventing health hazarda iw foun:
i that this —:.:_e:_-M._:.._a“—ehca_:d:_.”.x.anu. aud henee 1 would stiil suggest - dries and 1o the bncrcoaing incluaion uf refcrencrs (o dust
hase delegated fta authorit eft In 8 ...:..:... of cxperts, mucl us Ontsrlo " elimination in stuty ludor and occupational dlscuso eolfs,
ity to peaple who _::.n. made o speclal study of it greater aftention sl be paad ta dunt eollection in Joun-
dries. A mnsl ceonamdeal way o weet this poblem is to
do a guad job of hous: cleandng and by the insiallatron of
v | proper equipment for ctiminating dust. The duat collection
probleme conalat of (hree phaacs, npprehension, collaction
and dispneal  Fark of (hove thice phascs me din waard
Typrs of cqulpment wie shown and compared Dust char-
acicrislies are deserived  Under collection socen types of
equipmunt ure tisted and doedevd  Inoconclieon, (848
stated fhat {8 is for the engincer and found: yinan Lo prop
erly unulyzc the probiom al kand and to ascrrtuin the
: : digree of fincuess of dust § crpected to coltedt before

chnoaing the colleetnr

o~

B
(LR Y = NS )

1 In recent yemrs there has heen an inereasing interest
shown in the prevention of dust in the foundey.  Muny of the
northern and eastern states have references 1o dust climination in
their lnbor laws and quite a number hnve inclded oecupational
disenses caused by excessive dust inhalation in their workmen's
compensation lnws. This legislative action is rapidly spreatling to
ather states and will in time no doubt include sl of the states in
the Union. Industry i vitally interested in this problem from
the standpoint of health, dust nuisance in plant wel suriounding
community, and deprecintion in equipment,

2. Undoubtedly the most economical way tu meet (his prob-
Jem in to do a good job of honse cleaning first and then install the
preper cquipment for climinuting the dust. There are so many
kinds of equipment #nd methods used in the varions phinses of dust
collection and air conditioning that the engineer and fonndrynmn
faced with dust problems sometimes beeome confused while at-
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e Dust Oonvaot

tempting their solution.  There in 4 methodical approach to Lhe
Jrroblem iu every ease, and there are a few basie principles in-
volved which, while familinr to most engineers, are not alwayas
pricticed in the Tormdry. It is the nim of this puper to clarify
s of the points thiat most commonly case confusion and result
i netlicient and inadequate sy steins,

3 Quite often a system i3 designed for sand conditioning s
well a8 chmination of dnst nuisance. ‘The sume equipmnent can
perform buth of these aperations satistuctorily, as usually they are
ster refatest 14§y not often in the foundry that the recovered
waterial has any cconomie value, therefore the separation of sizes
of particles collected i not important  The problem then naturally
breaks down jute the folluwing three distinet phases:  Apprehen-
sion, collection and disposal.

APPREIIENSION

4. In mont cusea the apprehension of the duat is the simpleat
but least understood of the problems  Alwost without exception
the best pluce to cateh the dust is at the point of creation, as once
it is liberated juto the atmosphere it is very difficull, if pot im-
pussible, to recover.

Hae of Hoods.

5. It is common practive to provile hoods over dusty areas

whieh are fitted with suction pipes leading to the collector. This
is Hlustrated in a general way by A of Fig. 1. In this type of
installation tho houd should be as smull as possible and the open-
ings in the hood reduced to a minimum. 1t has been found by the
writer thut with most foundry rust it i necessary to waintain a
velovity in all hood openiygs of from 250 to 300 ft. per min. to
prevent dust escaping from the hood,  Fig. 1 B itlustyutes roughly
the use of a small hood attaclicd to a tlexible exhuust pipe, which
hay been used quite suecessfully in connection with ewwgging
wheels for grinding castings.  There are many other variations of
this prineiple used in connection with grinding operations,

6. Fig 1 Cillustrates a close fitting hond applicd where dry
sund is fed on a belt.  The hood openings ave kept as sinall ss
ponsible.

7. When conditioning sand hy removal of fines, it is most
effective to pass all of the shake-out sund through a current of air.
A suceessful method of removing the desired size of particles is

ey

fi D Moz 1
shown in IFig 1 1) A eonstant velocity nnd —.:_.::S T,.:::::..::.__
in the duet at all times ‘e el of the duet ix provided with =
hingel bood hving an wpening near the .S:_.,z__...::.. npproxi-
mately 50 per eent bager than the Anet sl This __c:,._ e he
adjusted Lo varyimg distanees from the st sveam, which aegu-
Imes the effective v s
particle size 1emoved fiom the wanil  As the i teloeity in the

Aty throngh the saml Strvene antd hienes the
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duct iy alwayws greator than at the opening of the hood, any par.
ticle whicl is picked up at the hood opening will surely be carried
iu suspension to the dust coblector with no elogeing of the air duet.

B A method of eontrolling Qust known os the air curtain
dust conteol aystem has vecently been developed and patented
which has proved quite successful  IFig. 1 IS illustrates its appli-
cation to a shake-out station. A pressure hox is provided with
thin slots on the top and sides which keeps a thin lsyer of air
moving at a high velocity over and around the shake-out operation.
This prevents the dust generated in the shake-out operation from
passing through the air curtain and into the atmoaphere. At the
other end of the station is a suction hood which receives the pro-
jeeted v curtain and exhausts it slong with the dust laden sir
arising from the shake out,  The air iy passed through equipment
which removes the dust before it is re-circulated.

Y. In samd conditioning machinery, where the sand is handled
in muny types of machines and conveyors, there are of necessity
large amounts of duat crcated. It ia usually possible, although
somctimes inconvenient, to provide practically all such equipment
with hoods which are exhansted to o dust collector. The removal
of fines for sand conditioning purpeses should be done at the
shakeont while the sand is hot, as this in usuully the first point of
origin of dust in the plant. If seprration is made at this point
there would uvaturally be less dust to escape in the remuining op-
erntions.  Oftentimes it is almost impussible to provide suitable
houvds for shake-out and cleaning stations. In such cases these
departients can he enclosed or moved to a distance from the other
operations to prevent atmospherie contamination in the rest of the
plant. The wien in these departments may be provided with
suitable respirators,

Correct Design of Hood Pipes.

10. Correct design of the pipes connecting the hooda to the
dust collectors is cssential to on cllicicut eysteis. Branch lines
should enter the main at the amallest possible angle and the main
should Le inerensed in size proportionately at cach connection to
prevent variation iu the velocity of the air. These branch.lines
should enter the sides of the main. Dust pipes which iucline
downward in the direction of flow usually give trouble by clogging.

11. A systew should contain as few elbows as possible and
they should be of the longest radius permissible and never less than

T

KB VMoviey "

14 thmes the dinnscter as mensueed on the conter line of the elhow
OQrdinany fonmlrey dist v

Ve Junmnebleed with Bittle elagizing of the
pipes by an an veloeity of Between 2300 and UK 1 per »

CotLrerion
Tupes of Collectn s,

12 1o dbust eollecting equipment For saned eonditioning and
dust nuisance prevention in the foumliy, the following 1y pes of
cquipment usually are considered -

lentrifugal

Centrifugal, (Fan Type).

Cloth Screen.

Cloth Bag.
Electrical }
Washer.
Froth-Flotation.

cipitation

13, Eneb of these types Das distinet advaninges in certain
Belds and the writer belicves there is no partiealnr type that can
be cconomically and satisfactovily applieed to wll prabilems. Tt
should be remembicred Nt exvery dust presention job is more or
less peculiny in itself, sl the equipment selection should be the
one best adapted to Wl phases of the problem.

Dust Characteristics.

o Fig. 20 shaws eertain clinracteistios of dust, and the gen-
eral range of the varions types of dust collectivg appaintus with
reference to recovery.  This chart reproducerd from the original
supplied by the American Aiv Filter Co, Ine, has been modified
slightly by the writer with vefevenee to range of recovery of grain
sizes by some of the equipment suggested for recovery. This has
been doue ta ke it more applicable 10 foundry dusts.

15. The dust tu he 1ccovered should be analyzed for the fol.
lowiug :

(n) The nature of the dust from the standpoint of grain
size and pereentages of the various sizes of partieles.

(b) Speeific gravity.

(e) Amount of clay or other sticky substances con-
tained.

(d) Moisture.
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went. When these facts are obtained, the chart of Tabls 1 will
assist i the sele

tion of Lhe proper equipiment,

Daust Collector Characlonistu s

IR Tuble 1 shows general chinvactedistivs of the various collec:

tory when cotlecting dust, which the writer beleves iq fairly 1ypicel
of that Tound in the foum

y. The resnilis shiown are based on
tests run on dusts srising from shakeouts and sand conditioning
machineries in continuous wolling operations and in jobbing
foundry practice.  All tests were ran using 8 concentration of
the eollector inlet of approximately 5 grains per cubic foot. Figure
283 shows particle size distribution of new washed shacp sand,
molding sand with clay added for a binder, and the dust removed
from the molding sand for sand conditioning and dust nuissnce
prevention.  Figure 20 shows o particle size distribution of the
dust removeld from the system 1o a lavger seale and represeuts the
average dust clinracteristios upon which the values in Pable 1 are
based.  Figure 21 shows particle size distvibution of averuge dust
Ly numbers of particles instewd of by weight as is shown in Fig-
weo 26 Thiy curve represents average characterivtics of aeveral
tests where the ssmple was obtuined by the impiuger method and
the particles were counted on light and durk Gelds under a mug.
nitication of 500.  DParticles under one micron in diameter were
ignored. Tt will be noted that the ntmospheric distribution eurve
bears a striking similarity to the curve tepresenting the air ex-
hausted from the bag-type dust cotlector. The values shown for
volumes of air per square fool of cloth, mininmwm grain sizes,
tempernture and moisture limits and maxitnum dust concentra-
tions represent what the writer Lelicves to be within safa pructice
for satisfactovy operation.  Each will eolleet simall portions much
finer but will also allow certnin guantities of much coarser mate-
rinl to escape.  The temperature Jimits indieated assume that no
form of heat exchanger in used in the system.

192, Outlet dusl conecentrations of collectors shown ay styles A,
B, E, F, G and I have been ddetermined by the writer using the
impinger method,  The efficicucies were then esteuluted based on
the above couditions. The valucs given in Table 1 for the remain.
ing collectors were obtained from reported texts made elscwhere und
from such iuformation ns was available. Installntion costs are
based on average conditions. Due to the wide variations in foundry
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conditions all of these vilues should be nsed only comparative
pucposes

20. Fxmmination of the characteristics of eentrifugol col-
lectors A and B of Tahle 1 will readily show that these styles sre
only snited to coirse material, and sre not able .pw mc:...nr with
any high degree of efticiency, fine foundry dust  Their usual ap-




m e “
200) Dust Conruot D Moxrey & .
: ; . . Ihis type of .
100 g = i high wpe sprnity such ney e ¢
_ ’ N @ / Teg d-—4 . wachine be effictent in the eoliection ot ex L _::m: _.3. ﬂ
¢ REL o = 25 The eloth sereen filter wh ation
N & under
f X e n the eallection of Towndry ' X b I
& % Style Q, Table 3 (Fig. 1), W) . to eollex ... tbe A
.W 70 N LEGEND- extreme fines, wnd where the dnst e [T .—..___q ;
L / DDuot n Plont Almosphpre i ot high, this type of equipment has p e o1
M 60 \ \.\NQSNQ\ \.QQR\\ itations of this apparatis me usually found in the .:_:c::.. o“ An.
J / ; ; i nture, the - af the dust, anc
g / @vot in Exhav! of Bag Type woisture in the , the temperature, the walnre o , m
, .M sol|) ‘@%e\\WAM\TE\? A ) the dust concentiition of the air stream N tivel .
i ,.m . 3/ )WQQ\.Q\@N . 26 Where high coneententions mye combi with relutively wm
s ” @hﬂs\hwm..nﬂw\u .bwwa\\kug &
ene) Ay _ X )
m 30 T Health WQ\ mﬁs No.217 ;
) S S W G O R Y
QY2 5T 56T TS 9 o
N Gramn Size - Microns

» DistainvTIoN Dust a1 Nuvuesr or )ae
Haneim Pawen wy Iviaore

Miasnicarioy or D

plication is in sand conditioning, exhunsting tuwhling bhurrels, ete,
rather than preventiug pollution of the vlmosphere. Theve general
types are fumilior to foundrymen. (Fig. 3, A and B.)

2h Style €, Table 1, indicates reported characteristics of a
itrifugul cone collector which consists of a number of small ¢on-
trifugal eonea connected as a unit (Fig. 3C.)

22 Styles D and FE, Table 1 (Fig. 3, D and E), show the
more cfficicut styles of centrifugal colleetors. The double seroll
type, shown ay stylo E, is one of the most efficient of the centri
fugal collectiors from the standpoint of collection of the finer par-
tivles  ‘The skimmier type collector ia shown as style D (Fig. 3 D),
which hak a relatively high efficiency in collecting fine particles.

23, The characteristion of the fan type centrifugnl collector
are given an style I, Table 1. Tt ix a combinntion fan and centri-
fugeal collector driven by an eleetrie motor. (Fig. 3 F)

2L 10 the dust concentration is high. amd the percentage of
fine purtivles is high, with a relatively low specific gravity dust,
these types of collectors ean not he depended upon to solve n dust

Saimnpes

0 sty il o 4 il .

nuisance.  When 50 per cent or more of a dust passes through a i
325 mesh screen these types of collectors are ant to releare into the .
atmosphere objectionable amonnts of dust.  This is particularly
. true when a Inrge proportion of these fine pnrticles is clay or other o uﬂw.ﬂﬂ-r_n.uv...:q T o A R
binding mutermls of impalpable charaeter. Ilowever, on dusts UPATRB G Cerer
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theselvey nre composed of elay or other sticky substance with
immsture included, the shaking mechanism usually found ia-
adequate to clean the cloth seveen Thix shaking is usually done
by mechanieatly operated sappers, and tie air must be cut off dur.
ing the rapping operation I’ractically any size materisl can be
collected efticiently by thir type of apparatus if it is provided with
an expangion chamber or halloon type wunifold which will firnt
seltle out of the air strewmn the larger particles.

Crovu Bag CoLrrctons

27. Far the higher concentrativns of dust and the greater
percentages of impalpable fines the bag type cluth filter of Style I,
Table 1 and Fig. 5, has been found more satisfactory It is also
e effective on relatively high noisture conditions. The reason
Tor this iy that the bag type collector hus & much more effective
shoking mechanism  The eollecting unit is divided into compnrt.
ments, coch containing from 15 to 18 bags suspended on a rack
whicli is shuken by pneumatic equipment. During the shaking
peviod the compartment is disconuccted from the fan and the di-
teetion of the air is reverged  The compartment ix then auto-
matically eut inte secvice while another compartment is discou-
nected Tor shaking By this arrangement only u small part of the
enpucity of the collector is removed from service during the shnk-
ing operntion.  Large amounts of moisture e¢an be handled by the
hag type colleetor with little diMculty il the temperuture of the
air is kept some 20 degrees Fahr. above the dew point.

Erecrrioan PeeaiviraTion

28.  Another type of dust collecting equipment which may
require consideration in the collection of foundry dust is the clee-
trical precipitutor.  Characteristies of this equipment are given in
‘Fable 1. The principle of operation is to pass the dust laden nir
through a strong electrostotic fiedd where the dust particles are
ionized  In this condition they will be attracted by the electrodes
of apposite polarity.

29. A simple fonn of the apparatus is shown ae Mg, 6, where
a fine wire is nuspended in and insulated frow a vertically mounted
pipe. By electric connection the pipe acts as the pusitive clectrode
and the wire as the negative electrode. Dust laden nir pnssing
through the pipes becomes a purt of the cleetrie cirsuit, and is
ionized, caused the suspended particles to be precipitated on the

g

203
8 D Moxuey :
Another form of this apparatus is nlsa indi-
ortedd roncrete slaby form the
(tically suspended wires hetween these
In this ease the ionized dust
They ure

interior of the pipe.
eated (Fig. 6) where vertically supp
positive ejuetrodes, while ve

n the negative eleetrodes
e : o5 of the conerete slabs

particies aro attyneted fo the sid
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diwcharged by gravity nto hoppers below,  Sometinmes mechanieal
‘o the precipitated

wrapitg or cleaning deviees are used to r
dust.
0 The cfliviency of 1oy Lty pe apparatus an fine paatieles can

designed properly.  The writer

be very high if the equipment
does not know of an justallation of this kind being used for the
vollection of foundry dost The venson it lis not heen vsenld in this
fiell, prabably, is the high initial cost of the cquipment. With the
le, this disidvantage may

..-_._._ ::_:::..:2_.7 nHow _:..:R )
shortly be overcome,

41 Style J (Fig 7) shows au adaptation of the wet dust
eollector principle which has vecently bheen applied to the collec-
tion of fonndry dust, e dust Jaden aiv s intreduced ot the hot-

tom of the tower tangentinlly.  Water or other absorbing Jiguid

enters the top of the tower and falls s a spray throngh sueceeding
plates, wuking contact with the npward woving dust Jaden air.
Vanes wre inounted on the bottom of the eenter plates which enuse
the nir to travel upward in nospiral conese. There me Lwo washes
pec plate and usually <ix plates or twelve washes are used

42, Phe colleeted material is absorhed in the Tignid and flows
by gravity fram the battom of the tower into settling tanks.  The
water from these tanks is recivenlated in the fower and the sedi-
ment ix disposed of by the most convenient means.

B In Table 1 there are given reported wieristics of o
vollector of this 1ype (Stale J)  The elaims made for thiy equip-
nent are beyoml the pertornsuee of the usual type of serubbers
or air washers which have been tried in the dust coliection field.
liented such characteristies as were available

The author has §
witheut having them verified.

34, Au equipiment uang oil flotation which utilizes the hubble
tower prineiple is shiown ax Style K (Fig <), Thos newly devel.
opel apparatus was nnnenneed and display ed about oy eore age
Dust Inden nir is dravwn theongh duets to o desteiboting vhamber
The air passes upwardd through thimbles wnd is deflected downwaed
by means of howded bells passimg first thvongh water amnd thien
through a feoth filter carpet.  The filter car)
frothing oil on the surtace of the water. The dust teapped in the

s oblained by

cham-

wetting agent is loated over an adjustuble weir to n seltli
ber, The eleaned v passes fo the estiaost usifold sl inta the
atmosphere

45 The eharacteristics shown for Style K in Table 1 are
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buged on temts mede in the laboratory of a well koown technical
school.  These (ests were mnde Hsing dusts similar to that en-
conntered in the foundry.  Additional time and practice will ho
requited to determine the full seope of application of this acm_“v.
ment in the foundiy dust eollecting field

Oriien Tyres

6. Attempts have been made tn adapt many other types of
colleeting equipment to foundry dust, such ns the dry air Glter
using a paper composition filtes medivm, {he viscous filin Giter, and
the uwsual types of air washers  Little success has heen met with
these types of equipment in the foundry dust collecting fleld as
they are either not anited to the type of dusat, or the dust concen-
tration is far beyond the range of the equipment. For theas rea-
sony, they have heen purposely omitted from Lhis paper. The dry
air filter is effective in cleaning air for ventilating and positive
pressure respiratory systems, me the viscous type flter is suitable
for cleaning air to compressors  Such services are not within the
seope of this paper.

DisposaL

37. The dispossl of the eollected luat often presents a real
vroblem, as onee the dust is collected it must nat be libevated into
the nir. There are many types of cquipment such ss screw con-
veyor loaders, ete,, which ean be adapted to most installations.
Often the dust is so fine that it cannot he transported in open
ona o cars and if air tight wagons or cars are used, the vibra-
tion in trunsit setttes tho dust so thot the whole innss becomes hard
und cannot ensily he discharged. A method of overcoming this
dificulty, which has been used quite sucerssfully, is to discharge
the dnst into an agitated water tank some 2 ft. below the surface
of the water, thus mixing a studge composed of water and dust.
This sludge can be readily pumped to the disposal point by suitable
sludge pumps. After each pumping the sludge line should be
thoroughly purged with clean water to prevent scttlement in the
line.

Power anD MAINTENANCE

38. 'Phe power requircments of the various dust collecting
equipments will depeud altogether on the particular installation.
Tn centrifugnt colleetors of the low efficiency type it may be as low
as 1 ILP. per 1000 cu. ft. of air per min. und an high as 3 HL.P. in

8 D Moxver 2u7

the high efMciency unit, where it is neeessary to greatly increase
the gir veloeity in the eullector in order to volleel _,_ grenter —.n.o.
portion of the exteeme fine particles.  In n...:...,:._. il can be maid
that the maintennnes on these types of tachines is relatively low,
s the only upkeep invohed is enused by abrasion on the collectar
and T The Fon is usually protectad by teing placed ot the or...
let eml of the collector, thus handbing the finer and less abiasive
particles.  To overcome this wear, the centrifmgol ..w:_ type col-
Weetor bas u rubber hued rotatar awd casing whew installed for
abiasive dust.

39 The power requised in eloth eollectms 5:. vary from 1
to 2 1 I*. per 1MW) cu ft of nir per min. ._..__.2:_:.& upon the
relative size of the equipment and the concentiation sl nature of
the dist Mauintenanee iw velatively high becanse of seveen and bag
teplicement.  Also, the equipment is .:c_._...._:_.c_.:_.. as there are
more moving parts to keep in sepair and ailjustment

40, In the wisher type collector the aiv veloeity iy relatively
low with & corresponding low power requirement of _.m :‘—.‘. per
W0 en 1o e Phe water vevivenlated will contain _.A._E_e.c:‘
largge nmounts of dust unless lavge and hence expensive .ra:_:..n
tanky ave provided  Doe to the smabl sunennt of wate .....q.:.,
culated, the fotal cost of pump muntemnes wonkl nol be high.

41 The power pequirement for dhe oil Potation ...:.A
i approximately 30 H P per 1000 e £t The water nud wettling
tank requirements approximmte those of the washer 1y pe. Only a

suall amount of luw cost a1l i9 required.

CoNCLUSIONS

42 In solving n foundry dust problem thece are many factors
1o be consierad.  In novthern climates the shop buillings arve
neeessarily completely enelosed nnd the operations ,.:_:__......,. Mauy
of them nre in densely settled camnymities  Such E"_:_:._._:._ de-
mand highly efficient dust eolleeting equipment which in some
caces might approach air-conditioning practice. 1o :54!:..:. we
find open type buildings with maximuwm _.:_.::..: f.__:_:__c.: in
thinly populuted arens.  Under sueh eonditions n _“.E._. _A:nron
dust eoncentration ean e diseharged From the aperations without
undue pollution of the surioumding atmosphere. .

43 Weight eficiencies of dust eolleetors me of little value
unless considered nlong with s complete annlyss of the dust to be
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..::.w__— nnd the ojrerating conditions  The pereentuge of silica has
n direet bearing on (he prolilens,

) 44 Some workers in the fiell have recommended the mex.
Wt nmber of particles per en £t based on certain fren silica
content for safe atmospherie workmg conditivns .

A.v. Ruther than eficiency, a more satisfuctory way of ¢x-
_:.a..z.:r.. effeetivencss wonld be the concentration aml dust eount
of :G atr exhausted from the collector Sueh information can I
_.E:___,.< obtained by varions apparatus such ay the impinger ._:M
..4_::_4_. & apparatus ag used by the United States I"ublie :e._.u..
.”.2 ,.....e. ,.~,_:.zn values could ...__2_ be compared witl; thove thought

represent sufe atmospherie working conditions.  ‘I'hese data

would indicate he advisghi "y of dischargin rollector mto an
158 Yineh, ging
t bilit f h: a ro
encloged -.:._._.:_&.

46. It in for the engineer and the foundryman to proper)
analyze the problem at hand, anad to aseectnin the degree o~==u“
ness of dust it iy expected to collect heforn attempting to choose
the collector. Sinen any type of eollector will colleet a cortain
w:.:.::.: of real fine particles, in general, it js better to have a
.:_.aa._..:.,._:. collector than no colleetor at all. If the dust is cc:ca?“
immediately st the point of jta creation, the chances ure good {hat
:“... dust found in the general atmosphere of the sho ill b
within vensonable safe limits. b e

(Discussion of this paper beging on page £22)

Methods of Dust Control

By 0 D Lnren,® Toronrn, Canaba

Alntract

Duat suust artse fram o gonr rding ta the an-

thor of this paper, the point o begin chmingtion of the dust
hazurd {s at that wourre. In big paper, the outhur dizcuyscs
wmcthady uaed for controlling the dust hazarvds which oriyl-
uale at diffeornd tupex of swacen He discusaes the geacial
wethods waod in dudd auppreagion prohdems und the (otima-
Lo 6of the Kuzard, contanding that the s freleneg of u dust
colleetion apstem de hest detoguttoed g duet ecrvupnts, He
voenbibabing cquipnie nl

cxplaine e thoda wsed for ot
and discussea the ardoction of fane The latlor moction of
the paper dends with the dust colloclion eqniputent finclf
Dust collectorn of virious dupes and poapriating snch e
helmets, fittor tppe; rexpivmorg and poasifive piosannn aoals
win dizcwened. The paper cluace with the admonition that
xureesaful

malutenance of cqulppient v wccctsary to e
oprrution of auck cquipment aund (o the choicncy of uny
ingtatlution

1. The enyincering aspeety of the dust poroblem must dead
<1 with wamntaetur.

entirely with prevention and mact he cone
wenls, and ather ceapmnic con-

ing provesses, produelion resgp
siderations. It is necosGiry to obtnin the greatest veduetion in
dust concentration with the minimune capital expenditore and
ring i pum-

ntenanee costs T can rendily b shown by consg
ber of particnlar eases, that nvmey spent to improve health condi.
tinns often has resulted in uneapected o
which mare than paud for the original ontlay inn very short tinee,

miew in the processes

Dirricurery or Laviea Dowwn cerl, Rear) vvons QoverNiNg
71w Conrrot, oF Dust N Isousrey

2. From a publie health point of view, it is degirnble to Iny
down minimumn rules covering the suppression of dust for all op-.

* Outario Depactment of Jaalth
Note - Thin paper wan presented at 2 sessl
en at the 1037 Cumrntlon of A F.A. in Taru

Dust Control and Hafely
anadn,
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210 Duwe Cortam

erationa in indasivy  Beewuse of the wide varintion in the dug

producing processes iy industry, it inmediutely becomes apparent
that gone attempt mngl bhe p
first natural «

le to sulutivide (hese processes. . The
vision would nppenr to be o division of the indus
trien thewselves into geoups  Toundries, granite eutting, wining,
ete This is hardly a salisfuctory division from the point of view
of the engineer whose job it iy to consider all the industries. '

3 When the foundry division nlone js considered, a wide
variety of processes in enconunte ed, such as tumbling, grinding,
seidblanting, coreblowing, shaking out, molling and brushing, but
on exumination of, suy the ganite industry, some vverlapping
veenrs, for in that industry we finid operntions involving anwing,
surfacing, polishing, sundblasting nad elineling. If a foundry
weve visited aud then u granite shop, it would be seen that al-
thongh some of the operations ure similur, the most efficient meth.
oy of removing the dust ure yuite different in detail Obgerva.
tions in s number of foundries show varintions in type of equipment
installed  An example of this moy be noted in tho different meth-
ods of sundblasting enstings, i. ¢, barrely, sandblast rooms, eabinets
unut special equipnient, among which muy be listed numerous home-
made devices.  However, m spite of the variations, & number of
neral enses may be eonsidered, into which most of the common
processes will fit.

Consiver Dust Souver

4. Pirst, let us consider the sonvee of dust as a variable cou-
dition.  Tu other words, we should nlnways go to the source of the

dust hazard amb try to suppress it there before eontamination of
the shop air oceurs.

winl Source.

5. When the sonree of dust is at a fixed point, it is untural
to think of using a fuirly high velocity through a velatively small

Pipe attached us closely as ponsible to the point,  This method ia
desitable from the point of v

W of handling the minimun amount
of nir but cure must be taken that the hood be attached very close
o the point source, hecause it iy well kuown how rapidly the
veloeity fulls off as we ove away from the hvod face. Slould the
point suuree wove in u random way, the problem of waintaining
the liood close to the point hecomes diftienlt in some cases, ¢. g, it
is very diflienlt in the ense of the band pueumatic tool in the Kranite

BN
W

211
J bolniven

e in the same

madustry sl not a0 diflicalt i the s !

stry.

Wede Sonree

G 0 the origare of the dust s over oo wude area ome patnreally
ks of two anethads

0 Boclosing the somee as mnel possible and then

ntin Dhe cnelostine atl a pressure

reaoving sallicient e to

somewhat fower than ptmesplic

b, Providing ventdation over o wide anea Tlos neces-
’irily imvolves o bogh volime of aie and aorelatively Jow
velocity.

T The former methad wonld wppens b e more Feasible in
S ol anterfere with the process,

eases where xueh enchnure

Heuds

Voviny Dusl

4 I the pricess produees n clowd of dost bieonge o definite
advantuge should whways he tiken ob that fact

N Himple

dhrection of motnn

by arcanging to draw ot the dust i the san
exitmple of thix is the geinding wheel and the ~standmd wmethol of
¢ ave nonanther of cases, baweser, where this is

ventifating it T

ot s ensy on necannt ol anterference with the provess, awd in-

peonity i cequired of the engimeer who tackles sueh n problem,

Intermtlent Sowur e,

9. It often happens an isdustrial processes that a dust elond
i produced in Hhe Lorm of pulls at vegolag inteevals These clouds
ler Qb impossilile

of dust muy e wo lugeh in caneentiation as 1o v
to collect wll oF them by weeins of o fow volume of air ot a high
veloeity.  n sueh i case, 10 wonkd e better (o use i hood lwvig a
t the dust would bhe

large aren giving o lower velucity of sar, so ¢l
vnught befure it 1eft the range of intuenee of the exhnust system.

0. I first, in the conserva-
tion of hent, 1t
from the shop; second, from the point of view of power consump-
tion, it iy desirsble 1o use the minimnmm velocity at the source of
dust yet obtain condinions within the safe dust coneentrations as
il down by the health aathorities  ‘Fherefore, it is apparent that
fon every alist soppression problem, thece is & best ehaice of air

am the pand ol view of
Ble 1o resmove o minimom guantity of air

[1 N




... . 212 Dunt Contum S N U TR 213 )
_“ . volume nnd veloeity aeccording to the design of hood required by i an excellent indicalor st the effeetivencss of any steps tuken to )
m ' the procesy  What these conditions are for any particular opera- eoutrol dust at ity viioens sanrers throghont the <hogp OF eourse, , . 8
. : tion, eaw he determined only by experiment and experience. Kvery the shop-clenting process in novery disty one amed the use ol water o )
v f 'y operator and every enginecer who ix concerncd with .1he sprays and suetion deviees iy prefecable (o hlowing with com- ! .3_
- ) dust problem. will be required to do some experimental work which pressed air. 4
' will lead 10 solutions of these problems for cach dust-producing . . O R
. P . . . Ferntsroy ot Hazaen .
e operation in industry. It is obvious that those men who are daily N 0
(A in eontacl with these :..a:_::.z._. who understand :.a. production T T estiomely dfiffiondt o etimate the masinm per. T ..,.n
_» ; g..:..:..__n:.a. S_zw fully apprecinde the nature of their problews, missible concentration of o paaticnlar dostin indostes i keeping . L.
o will he the most likely persons to solve then. with the good health af the winkee 3 has heen sugzested as a e )
tentative gonl that the ximum concentration of dust containing ‘i C
:....., Oenmaat, z.ﬂ.:.oum . - 35 per ceut silica shonld he not greater fhane 10,000,060 particles ' . b
RN . 1. In _.5._: g at & dust kuppression problem, it is often ad- peroeu Tt elow 30 microns in size. OF course, if the sdust is .
o visubhle to consider a variety of methods, that is, not neeessarily  quartz, which is 100 per eont silica, the maximun permissible con-
3 BN nssume that all dust suppression problems will he most effectively eontration will be propartionntely less. , .
...__‘ po 1 solved _.vw __:._:_.._ of ventitation. C....:i..r..,:::: st be ﬂm<a=4 to 15, In estivmmting the dustiness of o atmosplere, the presceat Co _.u
) . __n" o :F.:::_J :.5:4.::. JE—::. or .c._.0n _:__:“_u 48 A :5::w of un.:_:.a method is that of the Paited States Pablie Health Serviee which b
T». o .._:.;‘. The advisability of entirely enclosiug the operation or m-o_n... uses a b iht field i (e mieroseope and s nagniticabon of 100, the .
3 _...._ ' ~.. ng .: from p.__a gencral shop :..:o:..;.ﬁo also _.==w...rn weighed sample _...._..n colleetad by the enligrge Swmith impoinger method. !
e Muking certain _:.:Aw On. the cvo:_:a.: automatic might be 2.1. Apurt from any differeores i dust eownting methods, and there L
I s sidered, thereby eliminating the necessity for workmen to stand in . e - ovedenl snethids s guite useful e !
; o a dusty stmosphbere; or the whole process might be changed and sre .__q.‘.:.:r. v any e of .:_. poetminmded "~ .
1 3 DA enrricd out in such a way that no dust hazards exist. A good i arriving ot a weasare of the cileeti s of e _=::r.. system e )
. . example of this is the use of water blast in cleaning large castings. shonlid dlust connts he made __.._..:_,.. _:.;. nler ._7 :7‘:_:._:9_ A E o
i AU Then agnin consideration might be given to the materials that are anmber of yeports clann very high eficieney _._.n vanas mv_...;. of _ _ o
m_. L used. A suilable product might be obtained by the use of & sub. dust colleetors, but the method of arviving st this o) 10y iv based, e
S g stanee that produces dust which has a relatively low health bazard. in nhmast every cise, on weighing the dust enteting the system and S SN
. ... i I'his has Leen done in a pumber of cases, i. ¢., non-silica parting, that caught by the collector. 1t i~ apparent that this method is not Sl '
A N artificial grind wheels, and stecl grit in blast eleaning operations. at all in keepring with efficiencics bised on dust counts because a — )
0 12. These genernl methoda are mentioned, not because they pacticle 100 micrais in dimcter witt weigh a willion times o8 « o
3 . will necessarily lead to a rolution of any particular problem, but to much as a particle T micron m diameter, so that the efliciency of a . ..
) ' widen the approach. In other words, it should never be assumed dust eollector wounld gppear very wuech higher it theve were any :
) thnt the only and best method has been found. large particles in the dust fed into the coltector. H s felt that the Lo )
13, One of the first tungs that should be done in an attempt particles between T oand 6 mievons (1725000 1o 1 A000h of an R .
to introduce a dust control program in a particular industry, iv & inch) in dinmeter ae biologically signifiennt aned for that reason,
thorough shop cleaning, including rafters, window silla, windows, it heeomes neeessary to make dust counts rather than measnre effi-
fAloors, walk-ways, cte. This will be a very large job, and more ciencies by weights, O eownrse, such measirements of the eflicirney
than :rc.; wu_.oucm: the first time, but once done, it will be found of & dust eollector or nrvester ave only of significanee in n enge
, thut periodic cleanings will be .=_=.nr less nou:w.. As & watter of where the cleaned air is returned to the shep atimesphere, a proce- .
fact, a program of rcgular periodic shop-cleaning would serve as dure which shonld not he carvied onut unless some 1y pe of enllector ' .- . L
S,
ot K
| .t b [
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i developed whivh meets the requivements luid down by the meth.
tdn ol adust connting

16 A the present stage of the dust problem, it wouht scew
that the most practical menns of diagmosing the dast hazard is the
miaked eye, with all due vespeet to dust counts IF & shop iy very
dark so thint o st s visibbe, it would be wlosabie to wse a power-

ful flashhght or elean some of 1he windows so that the sun'y raye

might show np the dust 1wy b that in the near future & more

rapid methad of estimatigg a dust hazard will eome iuto general
use Lt ws Bope that this iy so, Tor it is gquite out of the question
for any but the lager firms 1o consider purchasing of present
cquipment and employing of trai
tests,

17, The first problem in the removal of dust i3 to get rid of
all visible dust for in 8o doing grent amount of the invisible

I peanonnel for regular routine

patticles wilt mlso be remuved,

TryvINg VEN

AuNg BQuiemeny

1. Hou survey i wade of the varions State Inwe relating to
dust control

tthe Hnited States, 0 very wide variation io the re.
enty in fouwnd  Swme statements are made demanding that
the static prewsure measurved behind the hoot should give 2 in. of
wuler differenee in level in o manometer.  In another State, for the
identienl operation, 5 in. of wuter in required as a minimum (this
rvefers to grinding wheels). There is n great difference between 2
and 5 e of water static pressure.  Assuming the howl designs to
be identical in both cases this would mean a difference in the sir
veloeities of approximately 6 10 L. There eannot be very wuch
scientific basiy for regulations which vary by a factor of 6 to 1.
However, thin is uot the workt indictment of these regulations.
The worst i that static pressure readings taken behind the hood
measures thie sum of two fucturs and does not give n meusurc of
the velocity of uir being hundled by the system. The two factors
are— (1) loss of head due to resistance at spening, sud (2) los
of hend necessary (o set the sir in motion.

fguire

19, If static pressure iy to be u mnensure of the effectiveness
of a dust collecting system, it is necessary immediately to specify
exactly the shape nud size of the bood in every partientar appli-
cation; A procedure which is of course out of the question. It
would be far better to say that the velocity in the duct must be

215

10 Lan

less than say 3000 11 per min . the dnet nast not e smaller

than ray 4 v in dioneter nned that the ane viboity at the wonyee
pivst be no bewy than 400 1t i o other wondds, it i3 neee
el voof .

e of Hie cise with whnoh statie

- for nny

exary to define the mommam o

partientar appheation 1 is
pressnie rembings v be taken that i has beens dsed soomueh i
the constaney of
assisting ot

the past, bt their only vale hes i obseryi
time fo dine, thens

an exhast svstens Tio
detection of excessive Tan wheel wear, helt shppng or dust nriester
traks  ¢'nre nnst be tphen thet the comaplete mystem, s fur as
I ner at every

duet inlets nee coneernnd, is operated in ulenti
test

20.  Thix 1mnue
impecting dust-remening eqnipient Iy avder o determine the
ot important factors. s, ¢, volume aned velwedy ol aiv handled,
witlh o mmnometer is mnst

telv hrings np the problem of testing and

the use of the piter tube in conguneti )
suitable for the duet <svstem, et Tor the measieement of e
velueities betow 500 11 per nom L Vhe Kot thenmmmeies hng proven
s value inomany cases

21 Tie Amer
ueers has formalimted standiurd nethods ol tesn
wethods involve the ose of o pitod vabe e a definite
a procedure as recommen:dml s ton elaborate for Factory inspection

A Veatlating Fngi-
fans, und these
maner, Sueh

i Secpety o leating

purpoxes or for the average indinidual in industey, hut, if we
went, the pitot tube will prove

negleet the refinements in measn
& most asefird instrmnent in the hands of anyone who is witting to

veutilihing sy stem

investignte h

SELE nox or A Faws

e iy

P20 The aelection of o fan For o pancbicular dust )
of primary importance aod 1o the e tlst the Tan manifactnrer

ol s expertenee, o paesse statement of

may give the ady
©oimbeltigently ree-

the problem on hand 15 essentind so thnt he
it size slviven at an adegoate

ommed the proper fan, of sul
he author hias seen o mmnber of foolish applications of
for these, a8 very

specd.
fang and doex not blame the Tan inanubuetan
often he is not consulted) the fan merely being prvchased though
A purchusing agemt acenrding to o tesguisttion with inadeguate
specifications supplicd by sane mechanie  The ordinary propettor

i
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fun shonld never be used

forcing wir through a duct .Q“SB
which offevs any apprecinble resistance.

28 The choice of fan depends not only on the operatigh’ but
on the type md shape of the materinl to he handicd. Therefore,
it i4 neeessary, in asking the fan manufacturer for a quotation,
that all the details be submitted with the request.  The suthor
reculls vecently sceing a letter wiitten by a manufacturer to a
fun company iu which he outlined the piping on a very rough
sketel aml ho received a quotation an a particular fuu by return
mail. It was apparent, on laoking at the uketeh, that the sysiem
of veatilation would require two separnfe installations, as the

purposes for whiel the fan wos to be installed were of two radically
different uatures.

I'iping

24, If a wniform distribution of suction is to be naintained,
it is very neceswary that the piping be properly proportioned. The
author once went into a foundry in which a 15 in. dinmeter pipe
ran diveetly over a number of tumbling barrels. From this 15

in.
pipe, a3 or 4 in. pipe run down (o earh

arrel. A nuwmber of
manholes hadd been ent in the pipe amd, $n tnquiry, it was found
that every two or three wecks, the big pipe had to be opened and
emptied. The cost of this work probably would liave paid in
short time for the proper propostioning of the piping, npart from
nny gain in efficiency of the v ilating system.

25. 'The use of dampern at the various inlets of a ventilating
systew may seem very fennible from the point of view of controlling
the nir movement and is undoubtedly of value in adjusting improp-
erly designed piping installutions; but if an instalation is prop-

erly designed, the nse of dnmpers will he entively superfluons and
will werve only to upset the system.

Dust Cots.cerons
26 LFour or five main typey of
use today. First, and perhapy the most common, in the ordinary
exelune.  This type of dust collector is far from cfilcient in tha
vemoval of fine particles and under no condition should the exhauat
from it be returued to the workshop ner should ity exhaust be
located near au open door or window, The second most common
type in use is perhaps the cloih sereen or eloth bag type. For a
number of years, this type has held the foremost position nas a

duat collectorg ure in connmon

N1
3 D taen

J 3 Ve
eollectur of fine dust, but the author Knomvs of nn 7.77 “.. _m _.“—.:_
been munle regnidung s (flicieney onoa st ....._:._:.. nsis
) tests b earrivd onr o Hen 1]
t ~uch a dust arrester

cluims

it s mdvisable that < _
3 ) Pate thi

by the manuiaetmer wonhl dudws e
" ¢ velnrned o the room It may be

sould parmit of the o ey : . [t may
ite true that when an serester of this type is new ats .:.:.:_.
o i e that it will eontinue to

i high Lt theee is ecntainly ne assua
function in that nunner. . .

o7, Another type of arrester that x_.__._w.-..:_w i E::_:_ﬂ
gronnd is the centrifugal type in wh s the _..‘.:_ is so designed =~-—:
driven at such o Digh specd (hat the dust is thrown ..:.— 5. e
wrifugal foree. Any fest informa-

weriphery and eallectiad by o nu

"._.=__<_:W__ the author Toes seett on this 1vpe of _.:__...,_:_r. _.br_._._“..““w_“

been taken on i weneht basis, which 15 anythong bt adequnte

3 health point of view. . o
28 Consileralde work has been done in the past few .::_..

ut aml i this work some new

ilarity

on the problem of smoke abat s work v
designs of gas washers hove heen developedld , Fhere __, n :. ity
between these gas wnshers and sone new designs on dust eo -
of the water type b one mache, the duet Faden 4 ._._ :”,_ .
on u sertes of wer hufife plates as b passes upwards _1:.:.._.. e
neiphe of the

collector,  The anthor often has considered __...4_ !
Greenburg Smith impiger 1y pe :_.. _:71 ,::._A.._::... ;____..,.._..”__”.:..“.:”
pussess a prineipie worth investigating ,,.__w i view _.: 1 /.. 4 __F._...
in dust colleetor design One of the great Jdin s __: .n:...::.:z_: ™
developest for the simoke aliatement probdem __:./ n ._.““‘...___.”._c
comsumption of water it by also proved exy . 7::, :w ... A
the aeihfied water  This shoulit be s el easier tash tnoeo

silicu dust

29, Many apphestions in nudustey e camy st

nt such

colleetion whatever ws e wmonnt of dust does it wa \
the oeation pequirve it Che exhizanst aiv e abso

w, it wenld he far better Lo

expense nor de

i ' n

lutely clean.  Ln the author’s op : | :

use no dust nrrester aed exdinst the aiv eomvanmng the: ___7_‘_:_,;.
. 1 . o ' ;o ene

into the ntmosphere than te instald adhust are e of 1ow effiviency

&k into the shop

and re-cireulute the aiv |

40. The choice of o dust arvvester. althong | -
o Bhem The nain pooblens s entehing the
W othrongh o duet sastem tooa peint

important, is pot

the nost important

dust at its sonree sl caresin
where its dispasal ean b safely effeet
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Duar Cowemy

SE 1w well known that the e of dust nrvesters often poys

for iself over gud over apanin i the produoct being collveted in at
wlvabunble Inu recent eqae the amount of materigl collected in
three months more than paid for the complete instaliation .sinee
the materinl enflocted was worth ubout 1 centy per th

32 ehoosing u cloth tvpe of dust arrester, the most -
portant fuctor (amsaming o good genide of cloth) ig the rativ of
e ft of air hnndisd 16 the Mp e of cloth throngh which the air
mnst pass I s recommended that (s tatio be not more than
Foor E 1o 1in the collection of silie
This rutio mng he inereased shizhtly as dust coneentrations deop
but it s important that i be kept an fuw s economically possitle,
The author onee was ealled gt 1o investizate the yenson why ne
mir wax being delivered by a wnit lienter. The unit henter had a
eapueily of 3000 cu 1t per win and wng cquipped with a propeller
fun. On investigation, it was found that the 24 in. square duct had
8 sheet of cheeseclotl, mounted on # woadden frume, ingide it wo
that the ratio way 750 to 1 The bwnerr were nmnzed when Lokl
that they could not get aiv throngh cloth tike thay.

a st i foundry practice,

Resvirarons

3. The subject of respivators i one of considerable im.
purtance in dust control. 1t is not meant that the use of a respira-
tor 1 a desirable wolution, for jt js well known that most workmen
would rather ‘‘tuke a chunce’’ thun suffer the inconvenience of
wearing a respirptor, Many dust produging proeesses in industry
do not fend themnel ves readily to effective ventilation by means
that are at all econvmical, and it beeomes nee ity to rely upon
some type of protective devieo worn by the warkman, Pechups
the outstanding process of this type is sand blusting, hut liere the
problem is further complicated by the dger of injury from the
bounding abrasive, whicli makes it neeessary not only (o provide
safe guarding of health, but protection From cuts,

3. Respirators, in a brow kense, miy be divided info three
clanses —

a. Helmets.

b, Filter Type Renpirators,

e Positive I’ressure Masks,
Some of the fundamental consisderitiony in the choice of o suitable
respirator may be summed up as follows:

2
LN U PATTRT

Helmets

35 Where dust s '
i - . et e, pref.

that sl hebners be suppbnd witho e ol a _.:/.__:_ pressite,
ther than the o

alth 1 s essentind

sl

etably from nosoneee ab Tredy o,
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Flter Type Respioators .

37 The main reguirement of any filler type despirnbor s
that the rate of tlow of air through the filter medinm be as ._:=.
st exert hinself e eathing,
This woulit

ax possible, Tov if (he workman .
siderable dust will be padbed thromgeh the filter,
mean that the Gltering wedivem shondd preseal as bage nn e
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companics who use such mosks sttach them to their comressed
air lines throngh an adjustable reducing valve, aud the objection
iy raised by the worknina that the air smelly of burnt oil aud cou.
tninn considderable amonnt of water vupour. Buth of these ‘objee-
tionn can be overcome by the usc of # small blower which will
provide an adequate supply of air at & sufliciently high pressure
frout a source thut is free from contamination. Thero is con-
siderable room for development of n cheap and effective blower
designed for nse with freuh air masks. The use of wir fiiters and
after-coolers in the compressed air lines presents another approach
to this problem.

Tne Inrorrance or MAaNTENANCE

40.  Machines, like everything clse in this world, wear out;
and the essentinl parts must be repluced by new oues frow time
to time. ‘This is pacticularly true of fans, especially when there
is abrawive dust in the air which they haudle.  The author has
found fan wheels in such installations emnpletely worn out, the
ventilation systew practically useless and the driving of the fan
merely a waste of money. Regarding dust arresters, especiully of
the cloth type, great eare must be taken to maintain them or they
will plug wp and develop suchi & high resistanes that the air ean.
not get through them, with the resuit that eventunlly the cloth
tears away from its support and lurge guantitics of dust coms
out of the clean air side. Dust arresters should be cleaned at regular
intervaly, better often for short intervals than for long intervals
at less frequent times. One naturally shonld consider how to ro-
duce the maintenance costs aud it is proposed that every men
who has instulled a fan and dust arrester should look and see
whether the dust urrester or the fan comes first in the ventilating
system. If the fan, he should change it and wave the wenr on his
fan wheel. This may scem like n very obvious remark, but in many
instances this point has been neglected with the result that the
fan wheel was completely wora out in a rvelatively short time.

GEnerat. CoNCLUSIONS.

4L It might be well to sum up with a few genersl con-
clusions:

1. No source of dust is too insignificant for attention.

10 Laren -

2. Any cfforts made to control dust will prolably resnlt in
vlber econotnies being ifected

3. A dust prollem requives not only conperation of em-
ployers, but nf employees s well, in a eonseientions effort fo con-
trof the dust hazmid.

4. There is always a best way of handling a given dust prob-
e anty by experiment in

letw, and this ean usnally be determ
the application of fundimental prineiples.

5. Apart from all dust counts as n mecans of indicating the
refative hazards in industey, the nltimate test of tha effectiveness
of the dust control cun be deteemined ouly by medical exnmination.
Therefore, it is o neressury part of any dust eontrol program that
peciodical examination be mmde of all workmen engaged in dusty

stwospheres.

(Discussion of this paper biging en page 222

San et STl 3 P it i

VLA ¢y v v o

-trad s

e B AW man s




At i

e

Ah

Dunt Conram,
DUST CONTROL — DISCUSSION

P J lorrr tn My, Moxley's pager, —:.:.:i-.: 1L, 1t s stated
Ihat the peoper alr velochty o bnitle orMinury fuundry Aust would be
hetween 2500 amid 3000 £t eromin. 1 wauld Hke to ayh Alr, Moxivy It
they hiad tng horlzantal vl vuny, becaune i buw been our experlentce

und, T belleve, common pructice, to heep the phiw velocity whout 3000 fr.
per mbn

Ma Moxtev: We have formd, with ihe umn
and we are tiking wbout (he
sllden T have Just shown) that

t of dust tu our plam
dust sa dndleatel by (e eivey i the
eliveen 200 nud MMM 1, per auin will
present clogglng of the dust ) Tt i wont hinpoctunt o reduce the duct
nt ench Intnke and eorrectly design the dact ny 1t goes atong through the
shop. We nve one duct 48 In, in dlameter wnd gruduntly rednee I¢ to
12 fn In dinwmetce. Iw horiromtal bength 3w ahour 200 o ml we do o
have clugglug. Our veloclly Is hept miybe closer to 3000 1han 2500 [,
ver wln, but (6 plays between those figures.

MemuEn:  Would molsture Jn the ule wfect the 2600 to A0 (t ey
min vedoclly of which Mr. Moxley spoaku?

Ma. Moxiavy: We bave mnde o wotnplete annlyris of our dust wand It
shows approxbmntely one per vent molstare. Of course, ua the inolsture
tncreases, 1t miny go beyond the runge of a cioth collecior.  As molsture
Increnacs, it is mare nnd wore bt to bandie the dust withont clogging
Lhe plpes mint the velueity mhioutid e Inerensedt.

Mesory :
turers of dust

Tt hna been Intimated iy one of the pojerd that manufue
lectors Iave recounmmended n refury of the alr fnto the
shop ufler It has pivmed through the exhpust wystem. I would Hke te
vorrect that hapresston 1 elleve I win correct n anying that manutac-
turers of dust cullectors with whoin | aw acqualdnted have not fur rowe
Years past reconunended the return of mny of that alr to the #hag.

Dr. 1T MacKene®: 1 would Ike to wuk Mr. AMun whether he
hus any data on the wanher type collector to hndicate the retention of the
fine purticles.  Afler Hstentng to tho dtacuswlon nr 1he hendth haxanls
#enston thle week amd thnt toduey, 1t 19 quite appacent thnt the hurntul
whze of the dust puvileles thes somewhere boetween hulf o ml t nd ten
wlerons.  You conld have collection wideh ls 000 t efliclent by
welghit of the dust collected with L taking ont very much of the tne
muterlnl,  1f the dust which Ix belng put inta the collector 1y 0.5 per
cent abuve ten microns, you vould have that eMelency without aing a bit
of goudd, It you do not tuke ant the fine parthcies.

3.0 Avrane: Iy anwwer 1o Dr. MucKeuzle, we have not made any
test on the cliclency of suck collectors that we huse stalbed. Whore we
linve them on the foundry shakeouls and the tumbling mhlin, the wet-up
i2 a0 wo are unalle to #et n reasonnbie snpte 0l we have toude ne
attemipt to wake the tests roferred 1o by the Arst speaker  We hany
o cloth collectors on carburizing nmterlnly and hese showed conslder-

‘(.ﬂlumx.:. Corp., Hagerutown, MJ,
¥ American Cust Iron Plpe Co., Bir Ingham, Als
* Interuationsl Harvester Co, Chiy xo, 10
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oiesh, U2 per cent of which wos lexs than Hre intirons, nnd wo found
thut the dust count went up woterinlly with the aame touding.

We found un sunlysls of aumo of the dust mwept off the rafters
Indiented that the dangerous dunt wus not wmory than 20 per reot of the
total dust, aboeut KO jxr crut belug above the ten iilcrun wize.

We huse not gxone far cuough along jet to glhie anyune auy QOnal
conclusiva on (s, We o huow that we cab get within the range of
tensonoble clesnlluess with the wet collectur and we do hoow thut the
dust count will viiry defBultely with the pature of the dust that ls fed
futo Lhe system,

1 want to weke vue rewnrk n tegard to Mr. Moxlcy's pnper, noinely,
in the tubulstive of the wet colicctor, be made (be statement that the
walmum Jonding be 25 gerine pee cu. ft. That we feel 18 not atrletly
80, we have used uch bighier tondlngs than thot fn certaln lnstances
1 nm wutlaBed we con take nny londing It depends entirely upon the
wan of the product and [ would uot want to tuke 25 gruloe per cu. ft
uf 320 wesh mnteriol Intu u macbine. I would not wunt (o gusraales
the condition on the suiput of tbat machine. ‘The fact is, It ta golog te
bo powsible und Ly possible now to get a reasonable dust couvt with the
wel process.

W. G Fuanx': Working 1n botb the dust collecting and the alr
flter field, | oust way | buve enjoyed the varloua popers very much.
There have been mnny Interesting sdetalls glven which should furnish as
Incentive for further thought nnd desclopnoent In dust collecting pructices
for thy best intereats of evuryone concerne especlially tho work
s hnnlenpped i some 1nstunces Ly dltfcnlt conditions,

It 1 qulte definlicly true, i€ a manufocturer takes ateps to {nlroduce
dust collecting equipwent in his plant he wilt not ouly bove the matle
wactlon of dmproving ensltnry conditlona but he Wil slye reap a detioite
benefit 1n huproving bis production and in reducisg his costa,

F. A, Enctene®: It hos been inferred that dust collectors might be
soll Junt for the enke of waking sales without taking sctunl condltions
ln the foundey or uny otlier munnfucturing plunt lute conslderation.

I do not believe that lu wo with cetobilyhed munulacturcrs of tust
collectiug upparntus. None of them, fucluding ovurselves, would wnke any
kind of A recommendntion unless we were pretty sure oy to whut wos o
be nccomplisbed.

In olher words, when we nre making o recommendation for equip-
went, swhetber by fnvitation or otherwlse, we would not make any rec.
omumendution for alze of collector, or size, speed or gower of fan, wnless
wo kuew in coushierubie detoll what the dust collector shontd do

We mwust know what a coliector should Nelther we, nor any
other munufacturer, can back up an Iinstallatios recowmended unleas we
are sure that the pipe system, the bhood mystem, ete., are deslgned properls.
Maay thines we have no coutrol over the jnstoliation of hoode and plpes,
yet we feel It our duty to ascerinin beforehand that bood amd pipe con-
ditiuns and constructlou sre correct. 1 belleve that people who have dust

! American Alr Filier Co., Lowlaville, Ky.
*W. W. Bly Mfg. Co, Cleveiand, O.
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the minnller for htes 14w rellect{on an the b K v vnrd und on the vpera
Wons of the luduntry e 0 whole

B, b oway Hgain, b think we ns fonndeymen nee golug 1o appeal fo
the nnufucturer (o wink with us and 1 think they, In turn, whould

Bl 1o know of ta what our toae caedittons ure  bhen brivweru b
e b nm moe we ag

R e ke tromcadona kireldes i overcom
A deenl that wlthout sy exlsrs

Mu Larter Che problem

f tun of hent Is o very limportant one
sl s Tt soly u con<lileinble giwount of money b the vicitlliting
af the Dablbigg bukiels, for lastane 1 belleve the ulr enters nt ove
neb il goew ot through u plye at the other end Why net pipe In the
e o ventiinting the GuanbMng by eeix the smne ux you pipe the dusty aie
ot bnow Btaiintions where JLAMKD ¢
tnken from ihe whap which we el
the e were not trhen from 1

€ of wir per i, nre befug
et consldernble saving in heng @
st bt heosghit In from the outalde
Regariing somd Blosl rooms swhich Yu oy
cven iwenty thowogd ew I of ale e amin 4
ot see why woch sguipment shoutd or conld not be ventilated In g shs-
Shie mnnner, e, by Delagiog the wlr in foou oulkide.  The anly objectlon

Foomn see b abme the mn wlght foel enther cotd I the winter thme, but
o mie he wonld

arew dequlie ten or
thedr ventitaton, I do

Iy 3 du e mnier thiee T the winler e it
Bl ecesniy (ot g s o well lothed ne (e nnn I the sond blast
Tooans, (o have wn Dilgh o temperatine of alr

% the mwan in the shop
After all, the mun Lo the sl Plast 1oom Iy a very buky mmn gud there-
fore dock not regubie wiwh a high twempernture on the very cobd dnya whey
119 20 or 30 degreen hetow z2eta. 1 (hink 3t W ikl be
tntnll henting colls 1o tuke the

ulle fenxihle (o
it off the alr when necessary.
1 pluce thewe polinta betore you for your conshlerntlon, [ have yot
Jet seen an astniintion to which these conmbderntions were plven.
Aheee I8 snother pednt il 1 have often wondered why ndvantage
of 10 hk i hees Gk

St ds, the sl Masting of casilmes In u mors
avtomntle way, with e wa W dlng external to (he wpparntam, T refor
La the genuite Bnlustiy where they sunad Must sad the bun slwnyn stands
ontabde  Whon you umdesstond thnt dust cowditbons muel wa presndl in-
sede mnnb binet o pnre of (he orber of 2000 or e, nbllion qmrthcles
per ft. U bevomes of some fpntitnee et the operator preferabdy
sty ontalide, U thiuk we wmay ol bk for Hie abe pment of aand
it e hinery i which the mon does not ]

The b Cunmivaiam®: | am very Interestest in thiy problen of ihe
e lent of the dust bn the alr. 18 does seem fo me to e untortunate that
the bmpression was teft that uny of s wonld yenteht entlrely
for enthinnting the dust knanrd.

1T wm gure Mre, Lalteh, b bis dIscuncbon of the pubject, way fereing
fo gross expusnre to dusl.  n g Kieat muny lnstnnces where dust Iy
vislbie there B floe dust ntee 1 4o wot thluk that suyone famitlnr with
the wibject woull undertnhe 10 sy that there wie no headth hnznrd
betnoe they conbib hol wee any dust, grticularly 12 they knew that t
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