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1 session

| The gsessiemn devoted 1o a discussion of Dust me Industey was called to order by
ws and my

Dr. B G. Meiter, Director, Industrial Hygiene Laboratory, Fmplosers Mutual Taa-
hility Insurance Co., Midwaukee, who presided. Dreo Mater brietly welcomed  the
toyou are delegates and then introduced the hirst speaker.

nrogram to

ady taken Types of Dust That Cause Occupational Diseases
h, hecause
" with 1h; By LEROY U. GARDNER, M.D.

- solution R . -
:mmm is Director, Saranac Laboratory for the Study of Tuberculosis, of the Edward L.

S toll ol Trudeau Foundation, Saranac Lake, N. Y.

:rim that . . . . . )
- ¢ I'tie socaker <awd in part:  lixperience has demonsteated dhat the g tissues

can toderate very darge unonnts ot most kinds of Toreign dast particles wathout
certous snerterence with iinction The Tung may be sstonseiy premented by ¢oiored
dusts with no evidence that respiration s amparred. Dt dusts composed. e wheie
ar o pait, of sihea Banve been shown to he dingerous because titey stinuiate e
mend your vrontit of the connecitve tissues of the lungs and bring about the formation of scar
ion with tesite, s destranvs the novmal dasticity of the orean which s necessary for
upon our Fesprration and ot Gackers the debcate membranes so that a dree tterebhanze of
casees s ampedod, Portunately, these resuits only fotlone the prolonced  miatation

fway com-
sure, and
i disaster,

ol VOPY arue guaihitios ot NI
T Fapesmons have demonsrated that the mjection, ol sinc, into the 0 sues ot
somnte baiie the eclic where he anbictaner bvices Lod eseree an il

Wien Beabiny takes place aovery dense and charvacterastic Kind of sear tissue Torms,
Mont son-siizecons dusts prodoce no adammabon and very Httle seare Tt has Teen
Jdiown that s chires do ot foliow the injection of «<iica uniess the particies
are very nae, three maceons or less in dianeter, amnd mloss enovzh of than localize
woone ared With fareer particles the raie of reaction is so slow that little chanue
Castmaster. cccnrs withm a year. A general cule, the fner the particles, the more rapmd the
~oof New cetluiar response. THe reaction o fine sifica begins within jour or five hours and

Hoffman,

~urpassed, it contintes Tor a perind of vears.
ke sthen is combimed with bases in the form of <ilicates. it rarely produces
America.’ aich active and provrescive chanees, The <heate of maanesiom, asheston,  dees
dar mono- canse the formation of <car ficsue in experimental anmials and in the human o,
evening; hut maost otiier <ilicates arve unt geecralhv reeognized as aeritating Recently 0 has
‘e Counvil been claimed that o hvdeated Glicate of aluminum and  potassium, called sericite,

1o responsible Tor masct of (he eaces of <licosis, This <ilicate, a tran<iormed ieldspar,
is aften associated with quartz and it has heen identificd in the lunes of persons suf-
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rerine drom stheosis, Hlowever, at Teast two tipes of sericite have failed o exante
siensfieant Jdumees when mycered into anmals, Daperments witin this cubstance
are stdl m progress. Kaoling s alunnno-siheate of potash, has alse produced quate
characteristic chances in the Times of rabbits,  Dut our present knowledee  does
el pernnt s to asstme that sibicates as a chss will prodace sevious tissue damage,

Most observers now belicve that uneonnbmed silic, o quartz, 15 posonons to
the tissues hecanse it s slaalv dissolved e the Bds of ahie bady. CUertamiy the
nugordy of the experimental observations sueeest a chenneal anjury, but it s dhit-
cint to understand how woneh of such an msaluble substance as quartz could he
dissolhved widhm eight hours 1o produce a0 well marked, dcute datlammation, [
~ofnbihiy awere the only Tactor one shoold discover o asore active response after
the injectton of the more readily soluble stlicates, but s<uch i< not the caze.  Far-
merty it was held that sihica produced its cffect mechamecally. The haed shaen
quartz particles were helicved to abraid the e sarliees and exente the fnrma-
tien of «car tissue as aomamndestation of healing, This theory s no bonuer tenpbie
for when animais acve injected with other hard, <havp particles hke diamond, carbo-
rundum or alununum oxide, there s no mlammation and practicallv no i-rmation
af ~car tssue. Ulhimately it may be shown that the iretation of <ifica o duae to
some anmrecoentzed property pasably related o its atonue structure

When quartz particles are inhated they produce three specttic effccts wiich are
not excited by any other type ot dust vet studied. Thev alter the hehavieor of the
pulmonary phacocytes o they stimubate the fovmation of arcomseribed nodoios of <car
tssue: and they subsequently increase the susceptibibity of the lung to ifection, espe-
cally tuberculous mfection.

Phagocytes that ingest too many gquartz particics are killed by this firitate
substance.  As the cells die they hberate their Durden and <everal new phazocyvtes
came ont to take it up agam Dy oaorepetition ol this process enoneh phizocytes
accumulate <o that nmany ol thea mgest aniy o few particles. Under sueh circum-
stanees the stimilus s not strone enouch to ol but mereiy accelerates the mnndity
ol the celle, They natwrally tend 1o leave the e <paces, enter the lemphatie ves-
sole amst accnmmmlate mothe Tvmph podes This process bheeomes more rapd ander
the inthnence of the irntizing Glica and very considerable numbers o particics
are consequenthy locabized mothe nodes

After o or cieht vears the gquartz w the nades has caused a omarked over-
gronth of the hhrons clements m these structtves. Ulthmately the reaction deveions
to such e extent that the nade s entively replaced by soomass of coarse, elassy scar
tissite Dihees, oiten several thoes as diree as the cramal node, Sucih noduees en-
croach upon and compress the bvmphatic vesselss The drimnage svstent of the fung
s choked and cltective removad of subsequently hajed dost s eradoadiy din-uisived
Dust now accumuiates arottnd the Tvimph vessels and sheets of sear tisaue deveiog
in thes Tocation, ’

These prelinnnary chimzes donot constitute tne disease, sibicasis g the . avoive
andy the Tumphatic sustem The respiratory bssnes e not anpreciading siteered,
Tn ozoud stero Neray nims thiese prebumnacy changes may be visualizad as a thack-
ening od beading o the shadows cast by the blood vessels tocether with  wiien-
e of the shadow of the root of the Tune. The Dlood vessels are thichencd because
the must important fomphatic vessels cotrse thwoneh their walls, e Loading s
due o the nioute nodules of cotic sear Gssae e the ymph nodes within the
tung, The root shadow is widened beeanse of the sihicotic reaction i the hvnph
nodes i this ocation,

Eoatt moee dost s induded st can no longer he effectively carricd ot through
the bumph vesselse The phagocstes now carry 1t into the wails of the wir spaces.
Oiten the ccdls wroup thenseives in noduics hat sometimes they are scattered. In
theee Jocations the silica acam stimulates the formation of scar tissue The result
is a eencral thickening af the sopta between the spaces ond nadulation throschout
the functional portion of the lune. This change seriousiy interieres with {unction
as interchange of was caumot tahe place through the thickened walls of the air <paces
and the tissues tose therr soarmad elasticity, Less volved air spaces dilate and their
walls steeteh, producing the condition known as emphysema, which s alsa incom-
patible with efiective respiration.

With the formation of sificotic nadules in the functionine parts of the lung the
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divease, silicosis, v sand to begins” On e N-tay bilng such nodules cast elear ety
ot shadows s they mercase an number and <ze they blet ot the tormerly
aceentiated hnear shadows of e Dlood vesselss Inoaowedl marked case both g
fictds may be thickiy sceded woth hondeeds of such <harply delined, rounded. nodular
shadows, Where there as emphysema, often at the bases, noomarkinas are viable
and the 0lm appears black.

The condinen ot <ilicosis s a progressne one and it continues to develop adter
a man has deft his dusty occupatint, Scrraus results only tatlow, however wien be
leaves with many nadoles o the Jung tissae tsell S such nodales merease m ize
they replicce fmportant Tonctional clements, Ohovausty the continged arowth o
only a few nodules sitnated e the Ivaphatic ssstem conld Bave Titthe enect other
than to increase the obstructvm alvendy  present.

The serious part ot sihicosts 18 3ts Treguent complicatien by tubercuiosis, This
may artse trom veactination ol a pre-esistant latent miieclion or it may resudt irom
Wonew antection srom without.  The danger of micetion mereases with the amomnt
of sidicoss present. The conrse ol the sndcction o the wilicotic is usualiy chroiie
antl it often fails to produce characteristic symptoms for months oF years it ats
anser. Many times it ds acadentally discovered o routme N-ray exammnation ot
wroups of active workmen,  THowever, evidences of disability are mnch maore muarked
m sihicotie ndividuals with infoetion than me those with uneamphicated disease. Oeca-
sionally tuberculosis may run A very acute conrse e the sliconie subject but tins s
alsn true o other persense The cance o the susceptibility of the silicotie Tung to
tuberculosts s not peviectly urderstood, but it wonld ccem that the action of the
stlica on the tissues creates a0 medhum avorable for the crowth of the bacteria.
The wiberele baciili multiply and a0 slowlye procressive tissue reaction ensues, but
the wual clinical svmptonas of toberenlows are orten held in abevance tor a long
time bueeavse the chanees for absorntnion of poconons products oF infection are mint-
mized by ahie obstructed Tvmphatic svstem Te s also posaable that goime of these
poicens may be absorbed on the <itheas particles, as Cummmes has sugeested, Cla-
mately the antection cams the upper hand, symptoms develop and death {roan taber-
culosis ensues,
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The only other type ol dust wineh s cenciallv tecagnized as i canse of severe
pulmoenary injury s ashestos, o silicate of nwenestun, This sabstanee e hhrons
mocharacter e s ore” eéachiv saluble than guarvtz. Apparentdy the (N otectinve
upper resparatory mechantsms seam maduoguate to prevent the ledation o many
such Dibres and cven quite long ones may penctriate into thie fier broocival tobes,
These structures have srreguinnies e their walls wineh <eam to hold the hibrous
dust<, i this Tocation the asbestas partictes are surronnded and ineested by phago-
evtes. The celfs do not scem o he particulinly aretated for they are not espe-
aally mmerous nor do they nnwrate rapedly mto clamps s in the case of phaco-
evtes deabmy with quartz - Apparently most of them carey their harden ol ashestas
fracients docecthv oo the walls of the tubes o which they hieo The nuidly den-
trelnes ddust sets upoae prohiceatien or the connective tssite cells me the walls resuli-
s dn coilar-Rle thickenme of e tehes Crntenetion Gf the Bion uiliccing Ussoe
narrews or choses the tuhe and thevehy chuots ot the ingress of air Lo the more

periplicral air spaces. Fhese spaces then collapse, o comdition known as atelectasis
This moatecit 13 caane of fibrosis or searring of g tissue, The reqult is o fidrosis
af nnneraus refatinely smadl areas i the e due to the cobiar-like constricting
fibrasis about many small ternnal hrondnal tubes, The lvmphatic system secms {0
plav httde part i disposing of asbestos dust ande 2o Tnsigniticant ameunts of this
dust are ionud in the bvmph nodes

Nat a dew cases of adhestasis e of tubercrlosis or bronchopnenmonia hat the
prevalence of the Tormer micction is prohably moch less connuan thin in siticosis,
Surveys of large groups of ashesios workers fail to reveal such o high incidence of
tuberculoss as Tound in amilar stidies on silicn waorkers,

The inhalation of musual amotts of non-cilicenus dusts apparently fails to pro-
duce siembiennt alterations e the long. Tt is of course possible that injurions ones
mayv ultimately be diccavered, but none are recomnized today, The non-siliceous
particles enter the lung and are ingedted by phagoeytes as in the case of quartz.
The ceile are not stimulated o move very rapidly and as a consequence many of
themy vemain within the air spaces for a fong time,  Some, particularly those con-
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e refatively tew paoticles male therr was ot tiie fymphatic system diad accu-
iate m the Lymph nodes. Tn swicent concenmration, or perbagps hecause they are
sed with small anounts ol sihea, they set up a low greadde, nog-progressive citome
Fulanumaton, Dut tos reactuon resuits only e o little thockenimg me the Tymph
pedes and about the Jvmphane vessels. The lung Gssue may he variously preamented,
Loack srom coal or red Trom non, bue there = ne formation of scar Ussue that aater-
{eres with function. The susceptibthty to wbereuloss of the person with sucl pig-
mentaton s ot mereascd but ot s apparenty quite detinte that pocumona s
Gy prevalent ny coal mincrs and that vhveme hromchitis resualts trom the mbala
teoot ol certent, The Neray filins of men wornme e non-siliccons dusts shows enther
sotomne at all oo a more o less marked accentuation ot the hnear shadows cast by
the hlood vessels. This, ol course, is Gue o the chrome imlammatory changes abowt
e lvmphatic trunks o watls af Biood vesseis,

The chiccts of maxtures of tfree stirca and nonssiliceous materials are less cicarly
Jenned and should recene mone sertous attention, Tt would seem unwise to assume,
o~ has been done m the past, that the nen-stliccous substances serve onfy as inert
crluents and that enly the quartz componcnt of a dust 15 ot <izmicance. fixpery
pental and climieal data e accmmriatng winch suzeest that at feast some other
casty mie materahly modify the actear of quactz, hoth i s capacity 1o produce
sedular Horosts me the lines and o merease tie susceptibthity to tubercuiosis, For
example. anmals ishalme heavy concentrations of a nexture ol equal pacts of pure
sifica and hematite dust for eizht hours a day over a0 penod of 14 moaths have
shown not cven the <hghtest dication of nodule formation in the lung, wwhereas
pare quartz dust, nhaled tor only twe hoors a dav, produces deinite nodulavon, It
20 secms to be true that anuals mbabine cuch a mivtare are much less snsceptibie
oo tubercniosis than these exnosed 1o pure quartz, In the case of the human ron
runer, some lunes show defite stiicote nodufatton, others anly a very few nodules
arei omany o nodules at o alll AR eanbbit heavy deposats of aron particles with a
celtinr vonnective fissne reaction. When titese idings can he  correlated  with
cronical analysis ol the hane Gesses and tise anproximate amount of rock work
wOaei these miners have pertorimed, saane refavonsip between the exposure to
s aud dhie nhroos noduie tormaton anay e establisiied, Vaberceulosis an these
ireqt o naners s appaeendd s fess prevalent amt omuech less severe than in mien exposed
Coprre i \What has been saod of ston maners as alaa prohably truc of oundry
worikers and conl miners, 14w aenerany accepted that men m the Tatter occupation
fve ess tuberenfosis than the snetaze for e ace pemind s Commins hehieves thar
ey have the anfection but drat e s co atypical and bemign moals mamiestations
that it ccenpes dignosis,

Montion <honid also be nude of mised dasts Lke certn <lates amd  grumite
covnsmng farge amounts of Trce bt meocondhmanon with iweates Fxperunentaltis
these annstinees behave atspnaiily ang o noat produece noduaiar Ghraste undess there
i< comphenting infection, The cune mav aiso be troe in buman hewes Grques:
tooeabds cach doste are capable of preducme tvpcal ailicotie aodules A, tey pre-
Gevr et b penliacie, R R T N T N CPRY !

! B wal ey should receive nuei
e antensive stady to clamiy one view s en tie whole subject At the precent tine
pears that the action of their quartz component 15 modified and partiaddiv neu-
Guscd by the ather substances which they contain.

Using Exhaust Systems and Respiratory Equipment
To Protect Workers Exposed to Dust

By STUART W. GURNLEY and DAVID S. BEYER
Liberty Mutual Insurance Company, Boston

The epeaker ~aid m opart: .\ number of our states have had references to dust
climonatien e their tabor Jaws for a gond many years, but no state has as yet
thorouuily enforced these haws.  The codes of hive states which we mvestigated
provide that gvinding, bhulbing aud palihine wheels <hould he exbausted, although
two of the states exampt irom these provisians wheels on which water s used,
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nme refatinedy few particles, male their was o the uphatus system amd accn-
Brre o the fymph mudess o smbicent concentvatieon, or palips becatnse they aie
sod wth coed anssents ol sibiea, ey el e a b eraede, gon progressive ehronie
tomseatten Pt oy regction resptes ondy daoa0 hetde thiichenns da the fysnph
s sd about the homphatic vessvis, Phe T Geane siay be Girfonsdy proanonted,
ach Ao cont or red froan oo, bt thene s v Dssiatien of sear s that mter
tes wath fenction, The susceptdabity fe tuberonhosss o the pereon with such pigs
wentation s not duevasal But gt s aprarentds qute dedsiite that puanunnig s
nduly provadent o eoed sonees and that dhrome hranchits results fram the nhala:
The Nerav fhos of nren worksng i von-siticenus dasts shows either
bess e hed avcemntion of the Tanar sbadows cast by
hivenic mflamnndory chtzes aboi

sy ol coment,
sothans at b or @ sere ar
Jre Blond vessels ‘“lis, ol course, s e too e
Tymphatic trupks mowalle ol Dluod veseels
The etfects of mintures of free sidica and non-siheeons materials are less cleariy
fefined aud should receive more serwos attention. 10 sould scerm unwise to assume,
a< has been dune s the past, that the son-sihicenus substances serve only as et
diduents and that ealy the quartz component of a dust 1y of swenificance,  Experi-
mental and clinsea! date are accunmmfatime winely suseest thit at least some other
dusts may maderially modity the action of quactz, bath i it- capaeity to produce
nodutar fibrasis e the lunes and toincrease the susceptibibnn 1o toherenlisis For
amntals erhabig heavy concenttations of a mnture of cqual parts ol prre
hones a dis over a period of T enths e
whereas

the

c\.’ln‘.p}\“
thea and hematite dast for cieht
Jrwvn nol event the sPehtest indivaten of nedule jormation i the lune,
pre guarty dust, imduded tor ondyv twa hoeurs a dan produces definste nednlation Tt
R ENUTITN ta be trie that anmals mbabine such g minture are such Toss cosecptible
to tuberculosis than these L\xm\ui topure quartzs I the ease of the B nen
miner, some Jimas show defunte silivotie nodudation, others only 2 very fon nodules
and many oo godales at o alll M extubit heavy sleposits of o particles with o
ceflular connective tissue reaction. \Whon these findines can he cvrelated with
chensieal analysis of the Ty Gestes and the appoxinate amomnt of 1ok work
whiclh these mrners fuse pettormed, come relationdiip hetuween the esposiire o
shoa and the Blions vodale Tormaeon ey he ectabifiched Tuberouiosis s these
~ ivapnaretiy dess prevalent and muach les severe than in nien exposerd
mt bas been cad ol iren misers b oalsa probably trse ol fomste
workers wnd ceal meners T vononaliv seceptad that man in the latter neenpation
Tave tess tuberculnsis than the aver age fov the ase period s Cimning Telieves that
.hu hone the iifection but that it 35 so atvpical amd benign in its mamfe-tadions
hat it escapes dinunnsis,
: Giould adso be nade of mised diosts like certam slates and  aranite
ming faree amounis of free aitica i cambination with silicates,  Experniontatly
these suh-tances hehave atypically and do not produce nadular Ghrosis unless there
i< complicating infection.  The <ame may ala he true in hwnan beings. Ungoes.
tomzhity wneh dusts are capable of producing tapical silicotic nodides and they pre-
dispese o toberculosis, From a thearctival standpoint they should reccive mneh
reointoesive study to Clarils our vicws on the wheide cehject. At the present time
anpers that the action of their quarts camponont s modified and pulnll\ nen-
trabized by the other substances which they contain.

sron e
tooprme sthen, W

Using Exhaust Systems and Respiratory Equipment
To Protect Workers Exposed to Dust

Ry STUART W. GURNLEY and DAVID S. BEYER
Liberty Mutual Insurance Company, Boston

The speaber sand inpart: A menber of one sates have fad refurences to dast
cinmsnatta in their tabor laws for a0 eond sy sears, but no state has as et
thoronghly enforced these Liws, The coldes of Bive stites whicdh we ivestivated
provide that grinding, bufing and polishoe wheels should be exhustad, atthough
tno of the states exempt from these provisions wheels oo which water is used,



This scems illaadvised, sinee a study of wet and dry grinamyg ... _
Winsow and Greenbuirg has shown that the applivation of water docs nint by ony
mesns climinate the dust hazard,

I may be remarhed that, with eversthing olse eqnal, o high sttic suction wilt
give 2 hinher velocity at the point of orisin of the dust, fume or gas thin a tow
ane: but this alone s not a measure of the cffectiveness of any exlunst systom
Wincanedn luts adopted the principle of specityving g hmit ta the number of dust
particles nf respirable sive per cubic foat of afr. Adter all, this is what we are
pritvarily intereated b1, to keep the dust contapinatinon down o a point swhere i
will unt be harmful,

Thew variatione and conflicting provisions in state cades metely reflect the gen-
eral ladd of autheritative stoodards,  Ttois acenrdinedy Iovtimate that defimite steps
are niow heing taken by the Amcerican Standarvds Association to desdlap the prapa
hasis {oF such endes.  There are two committces working on this probieni; the
Ventilation Code Committee, spousored hy the Awmerican Society of Heating & Ven-
tlating Fagineers, and the Exhaust Code  Commmittee, sponsored by the Tnter-
national Association of Industrial Accident Droards and Conunissions. It is also
arranzed to appoint  sub-conumittees to take up five specific subjects: Abrasive
cleaning, chromism plating, granite cutting. rack drilling, and spray coatinn. It
admition, a Sub-Committee on Fundamental Principles of Design and Operation and
Maintenance of Exhaust Syatems will be appointed.

The two most smportant considerittions o an cficctive exhaust syvstem are:
1. Velocity of air How; 20 Arrancement of the inlets (from the standpoint of near-
ness to the dust source, shape, ctel).

Many an installation that s otherwise all right fails to remove the st suceesss
fully merely because there is not enouzh air being drawn throuch the systeme i
a serics of tests that were conducted wider actual working conditions by Theadere
I5. Hateh, Department of Jndustrial Tlyatene, Harvard School of Public Healih
a machine used in dressing stone was employed. and it was noted that with o air
How thronesh the hood of 230 cubic feet per minute, there were aver one hundred
million dust particles i the surromding air. When the air low was increased to
a lttle over 230 cubic feet por minnte, the dust concentration Iuul drenpod ta foai
million, a marked improvement,  As the air flow was further inerescad, the drop
in st enncentration was relatively stewer, amd it took o volume of about 380 cnbic
feet per mivute to bring the dust concantration down to ten or fifteen million particies
per cubic foot, which was considered reasonably safe for this tipe of dust.

It s accordingly possible sometimes to take an installation that s not satis-
factory and, if the remainder of the system is well desinned, by merely spocding
up the blower or adding a larger one, to bring ahont the desired 1esults

Another very tmportant consideration s to get the inlets of the exhaust system
as ¢lose as possibie to the source of the dust. The drop in cfficiency as we gzet
further away from the inlet is really surprising to one who has not studied the prin-
ciples involved. It should be remembered that if we have the open end of an ex-
haust pipe or air duct in operation, the air tends to flow in from all <ides, even
from behined the opening. As we mnve away from the end of the pipc. the velocity
draps veey rapidly, o that even at a distance of five ioches from the haod the
velneity may he less than 10 per cent of that right at the hoad inlet  This is the
most jmportant consideration to keep in mind and ene which 15 frequently last sight
of in desioning exhanst sy~tems. It s not uncommon to sce an exhanst inlet a fow
inches in dinmeter with which the person making the installation hoped to draw
dust from a distance of several feet, but the air flow even a {oot or two away from
the entrance to the inlet may be neaticible. ¢

SGH another popartint consideration haview ta do with the desion of the in'ct
s the addition of a fance. The effect of thic flanve is ta ent Jdown the wir that
would flow i from belind the openine, thus drawing it nearly all from the front,
Thus the ceMlicieney of the system is subatantially ducrcased and the <eope of the ex-
fraust extended appreciably, withant inereasing the power comsumption or otherwise
adding ta the expense of keepimg up the system,

There are also ather considerations of perhaps lesser importance. For exaunple
air cannot be “pulled” from a distance by merely directing an exhanst pipe toward
the point in question, but it can be “pushed” ar blown, directionally, for a consider-



28 Treenty-third clunial Safety Cougress—Nuational Safety Connerl

hie distaace  This prmaple mas heoasod advantageons i directing the dnst
cward the opening of the exbuast et gned thns gettime the desircd seanlts sith
sodower exhanet veloctty and vewer coasameption than wonld Le requived 11 spaion
Jere were depended upon This prmepic has Leen applicd cttectenely in dedtes
materal contasiune ashestos, where the exhust dofet oy placed at one sdde of the
dril med a o small wir jet ot the apposite side of the deill, Blowine actoss the talide
turss the particles that wonld e ont Srom this Side and divedts them Lol iate
the exbuet sostern Tt s also e apphecd G temmdry diale-nnt wek,

Other convderations e desinmanes cahanst soatems inchade the elaudaations ot
v cessary bends an cnrves, the pronasten ab clcaronst daors, and the oper coite
dructien o joints Whire thore s i conceal ventilaie installation el vore o more
exhanst systerns, cace mnst he tieen to see that they o not contlet with cach other

Atter an exhanst sustent lis hoen mstadlad it shardd he tested by akine atsad
dust connts to see that the st s vy bome ot down ta the desaed pomnt, and
sich ronats shonid he tahen at intervals after the installation has leen made, to
see that it is st fanctomng properis,

The dact that the dust particles that canse the trouble e ao small thay
are invistble under ordinary condiions Cless than 10 microns o 12300 of an
meh i dinneter) oren makos it hard wooonvinee the practical plant auaaeer that
there I any dnst presents at abso eahos st ungpeosable o tefl, withont the nee of spe-
ciab imstraments, whethor the completcd exlaust system ds ctmally remeaang the
du-t.

It minht seemy Tic an meait to one’s fntellicauce to say that after an eshanisg
system has once bécr instadied it benld e pentaimed o good operating condition
Hewever, the wmmernus cases one enconiters i the plants where this alivions necess
sity s ot carercd cats meheates that 1 oas really cne of the vugor consadorations m
connection with the elinmmation of dust or fmmes. Cases are not ambaoan where
the Blower has in wome smaoner hecome reversed o that the i s heme ejected
and diftnams e dest rather than diawine ot s ather instaces where the ol
clency of the systen has heen Jowered o te valae nellified by cloeeme ap, s
Ccanneetiot or wearine ont of the ppe e, e all toa conten

One concern, of ahich the writers have hiosddedee, Tas i U7 b pemanenmy
maalicd moane ot 1w exhauet svstams s that the forennet or el s can
tel at 2 clance whether thare are any CGomees thin wonld mduate 4 Brealo-down ia
e sostemn AN sach stallareens <honld basve recular inspectionis by somie compe-

tent aerson as a0 routine past of ther eplecp

oowill be sufficint here o disenss respiratorny equipntent sees heicts The
cireplest form o of this equipaent s the Bltor rospinidor, . Such vespitators have a
detants dee for temporary neeosndh as sweepnine ap, ceaning ont bins, sheveling
unaterinds, ete, bt they regoite caeetad Bty aned gonstant superdision toosee that
they are hemea proper?y nsed,

It ois onr opinon, after watchmy the Soecre diarts i nomber of plods to
citforee e e of these resprrators, ahat ot s rather ingwactivable to regmee them
oo Do weed o Sl tie apetatien, e notnees the ren, oader these conditions,
surncptitionsfy pochine the vospirata aeede and caspies i e an Tibe o Gl ot
ol water Certaonlv, i they e o beousad oie consideratde fenath ob fune, fre-
et rest peviods slonld be alowed where the men can get ouat tita the free air
{I'f o )’('\\ nnueties 1 ].l'('\!lll]l'

Thore are alsa the Lweve qde-dod et i, with whchr ot o ns are Tanntin

ot B wapditasan et sowiech dunve been carvied oo el aate of pertection

T the ppeses toowlnch oy e adigaaed.

We helieve, hoavever, thar mdh e e pae combih beomade advantaen ensdy of the
type or apparatus that hies tdvanr hetaeen the Hlter pespiator and the o -ied
helmet, namely, the dght, aiv-fed rospirator wlech eovers the noce and monthy and
leaves the rest of the face exposed  \With oo Bieht howe attachient, this devee
offers conssderable freedant of movemont. and if aie outlets were sapphied <o the
hase could he quickly transderrad drone one outlet ta avother it wonbl seetn o he
practicable to use tharn over a considerable aren They atford the advantazes of a
pmre e supply without escessive weiehit and withont the restriction to breathing
thate= jmposed by the Hfter respirator,
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The Medical Supervision of Workers Exposed to Dust

By W. ]J. McCONNELL, M.D.

Assistaut Medical Director, Metropolitan Life Insurance Co. New York City

The speaker said mopart:s The harmcelness of dosts varies widely i aceond-
ance with Ure physieal and chemical natures of cachindevidual substance, Certain
dii~ts e soluble or shahitly soluble in the body fuids wned thar harmlul offects are
mopertomal to the tonacity of the compouds formed Fead, mercary. sind aesetoe
e esamples of poisosiots dust. Other dest< osert then el cltects Toeadh
on the skin and mvcous mentheaties and theouzh itritaen to the respiratory pe aacs.
Chronie acid and alkalies are examples, Attention recently has been ealled 1o the
probably harmiul effect of dusts arising from radho-active ores. .\ faurth group
of dusts which are insoluble or very ditficultly solubfe in the body flurds miag intiate
harminl pathological tang conditions. Fhese may he subdivided tato non-filrosis
andd Gibrosis producing dusts.  The orgamic dusts, mainly the veeetible fibers, such
as cottann, jute, hemp, ete,, are non-filivosis praductag dusts. The fibrosis praduecing
dusts are hmited, so far as we have cvidence, to a few of the trorcanic mmerad
dust~, such as free slicn, ervstallme stlicon, quarts, and certain combined sthoates.
Of the fibrasis producimyg dosts, those hawing a lueh pereentiee of tree sihen are
admittediy  the most important becase expostre over a perid of sears to such
dusts distinetly predisposes the (aduvidial to tuberenlosis,

The eliectiveness of dust control mensurcs in provevting diseases prodoced by
dusts i be determined ondy by careful phyacal examination of the workers s
exposed under the goidance of competent medicd supervision The benlits sl
accrue to the ermplener and employee, alihe, as a resuft of the physiead examination
of all applicants for auplavment, as well as persshieal examination of those alreedy
eneaced, would mdicate very careiid consideration by indostry of a0 program for
coptrol of sichness. Such a0 procedme protects the cmployer from engaame an
apphicant abieady phasically or mentidly dnpaived who later may chddm desad-he
ior a canedition cither ot associnted with cmplovinent o comteacted during a0 pre-
vions cmplevieat. The applicants phy<ien) and mental conditen s etahhhed
and by feepmg reeond of his subsequent tluesses and accidents, the question of re-
sponsthility for injuries and swkiiess nead never arise,

The applicant is protected from eneaging in work for which he is physdeath
i adapted which, 30 wndertaken, mizht casdy bring abont serions impmrment o
s health, For example, an applicant with an arrested tberealoas whng ced
work oA vertain dusty cccupation, i atlowed (o encace o such work teht readily
convert an inactive laberculosis mto an active one: therchy endlaneering hife or
at least serionddy fmpairing the applicantCs foture cfficieney and carmng caparity
Whereas the same applicant i assiqued ta a position that fnvodees o sueh exes
posure, might be expected to contmue for years as a wsetul and praductice worke
wan. The examination of applicants for emploviment Hikewise protects those that
are already emplosed from the risks of conmmuniceable diseases sl as taberculosis
and varioos acite respiratory aned other anfections bheinn mtredue ot ingn thoir anidst
by a new applicant,

Many of the yooncer indhividuals who scek eoploviment hinve weser hefore res
ceived a thetauzh physical examination and consequezly are maware of the de-
fects from which they suffers As a0 resnlt of phvacal exanunations, iy defects
are located which may he removed or corrected hefore they e cansed fieeparahile
damace, thorely fnereasing the efficieney of the worker wad oftes v vme detinite
and  Hnally chronic disvcases. Fartherore, ineiptont talo venlesis mstepocted dise
cases of the heart, Nidnevs, and a host af other dizenses of o amitlar nateee, are
discovered and the applicant referred for proper medical care anel treatimenr which
otherwize micht have been postponed until ton Late.

Qf cven more impartance than the initial phesical examinanion of appbeants i<
the periodic examination and care of old ctuployees by an nedustry, Sach a0 pro.
cedure serves to cheek the efficiency of preventive meastes desicacd to preveny
occupational discases. It offers the most effective way of controthng the health of
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large aroups of waorkers by discovering carby not only occupational diseases, bt
wany other amditions that co undiccovered umtib the warker s aentebe il or he-
comes chisabled. 11 the vavoos contazions conditions 2o umecozimzed athers be-
come infected, therehby cansing sevions ceonomie foss, as well as endanaermyg the
health of & zroup of indiniduals,

The mformation obtamed from physical examinations atfords the medieal super-
visor the opportinity to make certain that cmployees are eneaped i suitable work
out of wineh they are getting masimum results, to correct the ¢ffeets of undue ox-
posure o harmul enyviconmental conditions, and senerally 1o lessen ail occupa-
tienal hazards A< 0 pubite Bealth meastve, iU is impossible to over-estimate the
vidoe of petiedie examinations in establiching interest m ackness preventin

The sct-up of a proper proavam for medical control ol workers expoced ta dust
depeneds apon the number of cmployees dmvobved aned individual  piant conditions
A sevies of articles under the Gide of “The Medieal Department Manoal” by Dr
Hart 15, ifchier, appearme e carcrent numbers of “tadostrial Mediome,” gives a com-
prehicnsive aceount of the organization aud operation of a mecheal department.

1. The ectabiishment of a medical department with adequate facilities and med.
icai pereonnel who have qualilied w0 the field of industrial medicine. A process
analvsis of all operations i the plant <hoold he made and the medical supervicor
shanld hst all possible health hazards and familiarize himsetf with their phy<io-
locieal elfects. T necessary, he <hould conduet research studies to determine the
harmiul effects of new substances introduced into plant proces<es abont which Tittle
i~ known  Tn cooperation with other departments, hie should jnvestugate the extent
of the hazards aned devise measures ol control,

2 The voutine exanination of all applicants for employvment,  The precedure
Jemld incinde o detaded listory of the applicant’s previons illnesces and accidents
classitied nmder (a) dbiseases of  chilidhand, (hY general infectinus diceases, (¢)
pespitatory diseises, (b ovenereal diseases, aud () accidents and recadting phvsical
deleets A detiuled ustony of previons occupations encaced moas very unpartant.
A mere staterment of the tape of mdostry i which the applicant was enwaced has
icht oaabees o anve The exact dates pevionmed e cach accnpatiea shogld be
noted osd miorntion ascertoned as o the prohable foncthe ol exposure to hazard-
GIs sthstances Niter the Tty bas beens talion and a phaotoeranh for adentiiiea-
e purposes Or0 part ol tantined isoede, e apphicast shouid e divected to tive
examinmz room where e is instroeted to remove Jus clothing for nhacical exam-
inatiem, This exanunation should e made as complete as is considered necessary
to determiie the applicmt’s physieal condiem,

Ieothe applicant sas heen or awall Leexposed to dusts which indaee Time dise
citses, an Neray pictuie of the chest s an important pact of the examanaoon This
prart of the cvammation may o Leoveforred to i esperienced  reentoenciogist, as
the vaine of Adns mothod of diaenosis depends npon the tvpe ol pichunes aken and
the experence o the veader whao mterprots them The examming pinsician aiso

ey necd adetemal voormaton oblbaeed e Jaboaator v analves o va the Dleod,
conztinn and the mmes Cheae aids o daenosis shioutd b provided e omade anvods
abne when dearable

30 The vatme and placement of applaoantss Tnocooperation waith the peesonnel
department, the appheant shonld he rated and placed, not onle o bis eaiie and
prst espenienees, bt alvo on Jus phivereal and mental adnlities to G vaemcies ooear-
rine from tie to e The record of his nhysieal aned mental exanmeation should
he the contidential pronerty ol the medieal departinent,

4 Perindical phivdient exammatioms, The drequency of pericdical examinations
necessavtiy st depend npon individoal circomstanees accordmye to the neeld ior
such examinations as determrined e the capervising  phveician,  Where  phyveieal
examinmations are made Tar the fivst time, the cmplovees of Tone standine chauld he
civen ampic explanation of the benelits of soch examinations and e sivenr assnr-
ances that then johs are secure,

50 Provioon for the disabled. Faplovees who develap disabilitiesn dining the
course of cmplovinent <henld he re-assigned 1o accopations which wiil not interiere
with or augravate the disability, or they <hould he provided for in other wavs,

ADIOURNIMENT

T

C P PN

R T I

P e

fre

PSR

ERUNAN




Tenty-thivd nnal Safety Congress—National Safcty Conneil

The Dust Hazards in Industry
By DR. R. R. SAYERS

dical Officer in Charge, Office of Industrial Hygiene and Sanitation,
United States Public Health Service, Washington, D. C.

spodher wand oy part: Realizmg the pmportance o the dust problem in
oo the United States Pablic Tlealth Service i cooperation with the Durcan
s breoan s hest stady of the hedth of workers o dusty trades e 191,
witnes of Jopling AMossouri: and Luer, a0 1023, the Public Haalth Sarvice
ated a oserres ol dast studies. These bater stndies were all comducted mthe
anter in order to peront as detadled @ comparison as pussible between the
v estiatious,
Ty, thuse mothods of study may be divided ws follows: (1) examination 1o
e the general physical conditon of the workers under ohsersation; (2)
shasical enamination to detcrmine the prevalence of specitie discases of the
ryosvstem and the lung pathology resulting from exposure to the particular
ard: 13) record of the nature and severity of the disabling tHuesses; (43
aned detadded study of  the occupational  anvironment;  (3)  wccupational
stinibties refutmg to the speotic dust: and (0) autopsies.
Irst SINO INtenshve investigotions carried out by the Scervice dealt with the
worhers oxposad to dusts noa coment plant, granite cutting  industry,
and hittmmnous coal raing, sitverware manutacturing plant, cotton cloth
g, and i snunicipal strect sweeping, Brief stwdies were later conducted
voslate, groamte, marble and tale yuarrics, while more recently a rmhcr
study of the health of anthracite coal miners was completed.
i dnst stuidies showed that the workers in the granite cutting plants
cnposed b the Inehest dust coneantritions were found to suffer from an
pubmonary tubarculosis after 13 years or more of exposure and developed
om 2 to M0 years. Tu othe group exposed to a Jesser amount of dust,
cvddaped only after profonaed exposure, with na excess of tubcerculosis.

md that a close relatmship existed Letween the degree of dust exposure

aMent and  severity of the pubmonary damaze.  Anthracite coal nuners
om dyspinea and other sians of pneumoconmiosis and experienced 2 high
spiratory  sickness; oo addition, an excessive mortafity from  imfluenza-
amcd possibly tuberculosts was found.  DBitunnnous coad niners experi-
weralized fibrosis of the lungs and an excess mortality from ifluenca
mia.  Cement workers showed some signs of carly pnecumoconiosis with
»f discases of the upper respiratary tract.  On the other hand. warkers
1 cloth and silverware mamnacturing plants and numicipal street sweepers
ve Jor respiratory conditions aud other illaesses when compared with
tndustrial poupulation. s
tling,  Far five vears, the United Staes Purcau of AMines studied lead
wrs in the Tri-State District, Oklahomue. The ore here is hich in free
w 7.722 men exammed, a group of 1,647, or 213 per cent, wuys definitely
Chaving sibicosis, not chuding those \ln‘-nmul as having wberculosis.
L odingnosed as having  first-stage silicasis had worked an average of
1 those men starting i the mines arter 40 years of ape worked an
sty 8 years
¢oof rack drilling in subway and tunncl construction i New York
me respects \nml o to that of some of the activities in the hard rock
st i s0 far as the muanner in which dust is evolved, e type of
resultant hwracd, Recently the result of a stody of rock drillers,
excavators was reported by the New York Tuborculosis and Health
An examination of 208 rock drillers, Dlasters and excivators showed
37 perscont of the mcn had silicosis o varions slases ol propression,
of most of these men (73 per cant ) biad heen for 20 yeirs or more.
. No study of the health of sadblasters has been reported in the
, however, a study of the dust exposure of sandblasters was recontly
the United States Public Health Scervice in cooperation  with  the
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National Safety Council. Phis imvestization indficated  that, judged Ly the natuee
of the dust and degree of the exposure, @ read Dizard exists m s vecnpation,
This study aleo brouzht ont the fact that it i~ possible o comduct sandblusting with
safety, provided properly designed and well mamtained cquipment 3y uscd,
Diatonceans Stlea 1ok ss Most of the data on silicosis have Deen pathorad
from stuches miade both meoandustey and eaperimentally o dasts cantaung nee
alica fn the form of goastz, Such stidies e boen made o abe pramite indusuy,
pottery trades, hard rock dnlling, cte There are other free sitica winerals i
existertve that are not evastathine monature but of an aomorphons consosition, T
Sama Parbura County, Cadiornii ticre enias the bargest and pornost ducenmnecans
vilicn dupesit e the world, This sabstanee consests of about 83 per cent dree
st Recenth an exammation was omade i 108 workers selected amone those
an boxear. 1oto 2 years, 2 1o 3 acars, and miore than 5 senos

creploved fess
AP of the warkers were Mexican Taborers and the eximnimations consisted of N-rag
determinztions, social and medical tastories, and clinical exammations of the chosts
Prast doternmnations were also made bt these were not reported. The cut-tanding
Soatore ravealod by the examination was the splendid physieal conditton o the men.
Eichty-four pes eont of the workers were repoted i oxedtent physieal condition,
It owas found that 6 men showed sicns of carly pocimoconionis: 15 were in the
mnoderately adhanced stage and 6 in the advaoced ctage This atter fding was
ameate workers with g history of cxposure of more than 3 yeirs,

Prust Hazaed tn the Grovite Quory Dodusos. Tt i a common belied that
grate quarrying s onol so dangorous an aulasiey as o granite eniting o onclosed
sheds s quarry work s done ontdoors aml hence may not be anended with very
much  dust exposure. However, cortatn guiney aprations roqnre the use of
pocsnatic tools, which are waally associnted with the Yormanon of consideralile
guantitics of duet, Teowas thaught that a study made i a yepresentatine arimste
quarey ameiit cast some heht on one problom Veeordmeles a study ol a0 chinjon-
radicerapiic tdare of 63 quarriers was made snd ocenpantirmal dust exposures were

also dbrainad Fhe dust determimations show that neartv 38 per cont, of the workers
(dnilerst ware exposed to numy ties the amount of dust considerad <afe at the
present tune, Drflers were the only persens showine pathologe lune chanves
Halt of ahese woshers with an enposare of 3 to 19 yvears had sthicosis, ol 4 of
the 5 nxn with nre than 200 vears of such trade bie showed his condition
Thi~ <tudy sezuosts that quarry donilers mie expericnee as lugh o death rate
from petonaacy tberculosts as do premnatic-tool worliers in eronite cuttie <heds,

floccr or fehaled Marble Desto Phe pulmenary hbhrotie chanaos die 10 the
inhabatioar of marthble dest appear 1o be slicht i comparison with these caused by
st dinst contaimng a high percentage of silica in the form of guurtz. .\ roeent
S made byous wnong marble sworkiers <howed that afthoueh marble dust, when
inbuded i concenrations averagine ahoat 23 ndhon parucles per enbic feot ol air
prodoved a nahl datateral, Bncar Obrovis dn w0 certain number of she NS00 men
enansoed, o sertons tung changes were noted and there was no desalabhiny due 1o
the Cuel Qitor many years of exposure Cmore than 30 vears i sonn Cases,
The prbic dust under consideration consisted of 98 per aent cidete zud 2 e cent
dolennte, watl no silica preseat.

Tast Hhcard dn dbrasive Tadustey, Avificial abrasives are widely wsed i
indintiy and for this reason the oitect of the whalation of dusts produced 0 ghe
manuiactaie or preparation of these products s ol graat importance Ty 1023,
1029 aand aeam e 19300 Dr Chorle of the Norton Congany ot Woreester, Mass .
sile tecestizatiens of workers exposed to sl osile and clican utele dast
produced i the manufacture of grindimg whodda, which showed that dhme o poned
of 13 yenrs theve were proportioatddy twiee as many cises of poaliseaars tuher-
cubesis i those working i the abrasive dust departants as oo departients
wheee o abnasnve dist occarred B 1931 Reossder, of New Jorsey, rvported tive
occavrence ol over 0 easos of atleaad wlicoas noahe alirasive pownder industry,
m which the dust consisted of 99 por cent froe silica

I yvrovue bo Sihicate st Tt hue been the belicl that the infulation of dusts
cotnpesad bl slicates (eambined shead, iy coanparison awith sdica (lece shod in
the vorm b Goacts), was imnecuots O recont sears miany imcstivators bae
become comnizant of the hazards of abicate dost o expostre. \shestosts, & fibirasis
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¢ Iunas caused by the inhalation of ashestos dust, has already been describied

moits cuncal and roenmtzonogravhic manifestztions by iy estigators o other
“ess but to date no studies have been reported in the United States. Cement
which containg about 22 per cent combined silica, has been studied, and the
of the mhalation by workers has been dhscussed here. In Murch, 1933,
e, ol the Uinted States Public Health Scervice. reported the results of a
conducted amonyg tremolite tade and state workers. The slate dust to which
worhers wire exposed consisted mainly of sthicates, there being less than
ent of quartz i the dost. The tule was a hvdroos calcium-magnesium silicate,
43 porocent tade and 45 per cent tranohte, with no guartz present. The
of the stady scomed to indicate a relationship between the amaunt of dust
and the efivet of this dust on the Tones of warkees.,
Getnoal Stwdics Recontdy, Langa and Vane ostnnated that there are some
worlars enzawod o the mining, guareving and manufactoring  mdostries
coenniry oo wluch o expostne 1o sthiea dust o a harmitul degree 58 oen-
Their nabvsis of mertadity vperience of twelve life insurance companics
porrod 19131926 showad that the actual mortadiy from respivatory tuler-
minene the silica oaposed porsons was ahout three times that of a0 non-
ast uronp. I one constders their data for certain occupations i mctal
ard eranite and  sindstone quirries. oecupations known 1o be exposed  to
wentrations of havardauns dusts, then the comparison s more striling, sinee
al deaths aoone these workers was found 1o be ten times that of the ex-
caths. More detatled etanistics on vecupatiomal mortality as reparted by the
r-General of England and Walcs (1921-1923), und summarized by Britten.
©high rate of LSSG per 100000 {or tin and copper mincrs, while the rate
aecupivd and raired mades™ was ouly 1300 Other occupations with ~ilica
showed an encess
the evidence just presented cencerning the injurious eficets produced by
ation i certain dusts, it 15 apparent that a koaowledye of the propertics
en dust which detormine its capacity o prodnce polmonary  patholozy s
Numerous gmvestizations of the wdustrial dust problem indicate that
paties e the chemicad and winerdooical composition of  the dust, dts
ton e the indasrial atospliere, ol its particle size.
cariier porthar of this discussim avidence was presented which indicated
ose telation existed hetween morbidity aad mostality rates from varions
vodiseases and the exposure o cortain dosts inomdostry. In the study
stobazard inothe gramte cotting industry, it was defnntely proved that
direct rdation hetween the magnitude of the dust exposure sund sichness
resultine drom tubercudosis. Tt ds guite evident, as a result of theee
at the remedy af the dust evil Jies in the effective removal or suppiession
t to concentration constdered safe. However, no set rules may he estah-
the mechanical protection to he instituted inan attempt to contral indos-
Specifie conditions encountered o w plant will determine the type of
tor he emploved.
vicetion o workers agamst certain dosts known to be toxic may at
scomplished by the substitution of o non-toxic matertad for the toxic one.
de ol such a procedure is the possible use of a metallic or other type
abrasive for sand in the sindblasting process in those operations in
not essential to use sand, & substance high i quartz content. Again,
ical enclosure of the dist-creating process also serves to protect the
noexcellent lustration of this type of protection 15 afforded by the
«dblast hareel usad in the demtnnge of wmall abjects. Sametities 30 s
protect the worker by the subistitution of wet for dry processes, as wet
cad of dry. Inoone mctance, mothe pranite cutting study | provioosty
an operator using a  diamaad voint ool worked the stone vt the
~Uonnouited to 22 mitlion partides per cubic {foat. The same operator
guested 1o work the stone deys as aoresnlt, the amount of dust reached
are of 43 million particles per cobic foot In the weaving of asbestos
been possible to reduce the wmmmt of dost in the air by wet weaning
v of the mmomt present when the process is conducted by dry micthods. |
mple of this procedure in allaving dint is the use of @ spray of waler
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i deyner aond jaeh-haapner driling o Tund rock, although the new (ype ot NN
dust trap o~ now fnding much tevor Tor thas Kimd of work, )

The Kelly trap consists of o metal chamber destened ta enclose the deill steed
at the rock swface. Nooattampt s made to sccure a mechmneal scal with the
rock or hetween the trap and the dedl steels The dast s removed by an e
stremn and Is carvicd into an enhanst sastem connectad 1o the trap. Feeape o
dust particles throuneh opennes between the uneven rock surtfaces ol the trap
1o pravanted bnothe wir seal producad by the mthowne ar Fests made on i
trap undor acteadd workhmg conditions show that the dust cancentration st the
worlker’s broathume cone iy be kapt down 1o doss than 10 nothon parbcles
cubie 1ot with a 60 cubic oot por nonute rate of air How theonsh the Load s
trap 15 o step aorwand B the prostam of dust remenod; howover, 0 nndoreronsad
worl, such ac an annes and sabvieos, there s soll the need to sabve he ualion
ol compact Jdust dispasal cganpiient,

Jo certam cases, sich as o the sandblastime of large castine~ in sadhlast rooms,
the practcal safemnard to the worher is o provde Tnmowith a wmask or Lelier
o the positive car presstre tape. T the sandblast mvestigatisy provionsiy men-
toened, 1t was Toand it when o 3 to 6 ¢culue foet of piactically dast-iree iy
poronennte are supphicd to the bone o the worker vecenves adval protceton o
cver, one test always bear o momind that the ulimate crtermon ol protection ~liuld
be the dest datenmimation of the wr withme the Lelmiet durme bhasting and not the
quantity ol the air supply atdi.

bie most dusiy processes, howaver, the wmost effective micans of dust chnisatios
are by thic use of properhy desizned oshaust ventilation systems, Ninee in Bl
iatances 1t s dimenlt, costly, and at times o unnecessary procedure o romne ail
the dust i the vicinity of a worker, we need first 1o daternmne the minnn:,
aniot vl oo certicn dust which the worlier can apparenthy tolcrate with impantty
Such anformation can be made avialable by the tape of stadies carned out by tie
Pablic Ttealth Service. For esaeple, i the gvamte study airendy rotorred to,
dust at the breathing tevel of abent 10 npdinn particles pes seubie doot (335 per cent
free wihica)

Stadies of dust o ramoval dovices wsed i wramte cntting plants at the tne tes
verk was coedudtad showad ot o tocar soleenty of LA feet per aminte s
et ed by s anennanetar at the face of e dost-tamenal hood, wonld Leep the
dist at the breathing Tevel to e amount loss tun 10 mntlhion particlos per enlng daot

A word should be sind concernmy persanal respinadtory protecton aemnstodusts
It has olecudy hean ~hiown that iy the tse o positinve pressure respiratony deviecs
1 sasdblstime st s dmportat o have a0 wdl desiened desace supplued watic sl
6ocubie deet of dust-free ate per mioute oo zane full protedtem e ahe worha

With referonce to rospirators of the Blter tpe, there 12 st maoch te be accanphisdicd
i the design of an cttictent el comfortable mask for continwoos awe  OF ared:
value are ~standard methods for the testing of the dficiency ol respratary pieaee
tection devices  Drinher advacates testing o device agiamst the particntar dest

which the respirator Is to cncounter, these tests to be made Loth i the Labosaon
and under actual ndustrial condstiass, He further soozested that soine miparial
avoney Nhoubl ocondoct such rests and ecerniy dhe devices Tor masira! use 1y
worle being done on i cost basiss The U= Parcan of Mines has propared sk
a ~chudule Jur testing and approvme respirators,

I wish to steess the impurtaice of cood bouscheoping in the effort b conndiag
the dust hazard, Good honsehecpme honld not onlv ieply the remionnd of accnuni
Jated dust abont o workroom hut <honhd also eabiace efesenr omuntenasee o
dist pomeonval devices and respriatory pretcctive caqumnent Nustetatic imepuoeiies
of all dust soppression equipanont ~honkd be o axtomatic prmeinke moevory dasae
mdnsty rathor than the cound wttenton wlineh a wann tecaimves 1ty nstances,

Report of the Nominating Committce

The b cdted dor the roporr o e Namnating Comtnaddoe at this poast

el ow cinors for the section o soise dimane the ensting year were bl
and Jlected us aollows




