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FOREWORD

Beoause 4t 13 the duty of fndustry to protect 1ta eaployees

i and Decause no ocnprshensive survey of the hazards incident to oco-
cupatiaonal dust prodleas had yet been pade, it was felt thet here
vway an opportunity to reoder s serivee to the petrolewn industry .
and 1ts enpl'oynta by mukdag such a survey.

It 15 hoped that the information preszented in this bdbulletin
will assist in finding proper answers to some of the meny questions
whiah have recently srisen conserning the health bazards of smploy-
ees whose work involres exposurs to dusts of variouws origin,

in attempt has been made to consolidate opiniozs fram the

most experisnoed students of ocaupationsl-duat protlexs to shoe the

TP lAtIVE hzurdu -of ~deske -and. £the duration of exposure which may
prove harmtul to the worker, .

Furthersore, a study of the prevalense of dust partieles co-
ourring in verious operations in the petroleun industry hax been
made and included in this report; slse o desoripfim of the pro-

* teotive devices and oqnipunt provided for the protsction of the
workmen.

This report should aerve as & guide to opcnti.n; exegutives
and safety enginesrsinhandling persoanel and in providing uhqmto
protection in dusty oceupations, It should also resolve mamy of
the foars and questions of industrial workers in these oscupations.

The stuly scafirms an opinion that dusty oocupations, thor-
‘oughly wnderstood and intelligently handled ehould result in no
serious dhsbmty-
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) ) STANDARD OIL COMPANY
o ‘ (Incorporated in New Jersey )
: 30 Rockefeller Plazs
New Yock, tN. Y.

MEDICO - SAFETY MEMORANDUM

DUST PRODUCING OPERATIONS IN THE PRODUCTION OF PETROLEUM PRODUCT.
AND ASSOCIATED ACTIVITIES :

L]

TET3COUCTICH - Long lookesd upon a3 objeationable, dust today 1s also recognize
ed a3 dangerous - espeolally with regard %o oceupatiorel diseese (Paeumosoniosis) snd
dust explesions.. Sirse the dust encountered in the producticn of Petrolewn products
and associated operations are non-explosive wnder ordinary working conditicrs, no
further attentioa will be devoted to this phase of the dust hagerd,

Studies Lave revecled that the time element (exposure) and the concentration
and sisze of the dust pariicles are major faotors in produocing health hazards, EHere-
tofore difflanlty has been sncountered in detsrnining actual dust ecnaentrations end
sises of the partioles, but recently developed instrunents such as the 2eisd Xanle

T meter and the Jansch & Lemb Dust Counter meke it possible to obtsin dust counts and
egtinate size of dust particles which, while mot absolutely accurate, sre indicative
of the dustiness of the ares.

. The data presented in thiz memorandum are based upgn materiasl teken from the
availedle literature on the subject, upon £1ield Suvestigations and scuferencés with
techniosl specialists and upon 1008 sotual dust counts zade with a Zeiss Ionimeter,
using a 20 to 30 micren (a micron is adout 1/25,000 of an inch) porvelain filter,

In the report of the Preventive Engineering Committes of the Iir Bygiene
Foundaticn, Professor 7hilip Drinker of Narwverd, chairnen, snd other teahniesl
specislists cn the Committee write:

- ®If the breathing of dust causes disability eof exy sort - silicosis is
- ] only ocue manifestation - then it follows that there must be some degree of air
olesnliness frox which no diszability will result ¢to the average man during the
average working period. . =

. “Thers i3 no satisfactory mediosl anwwer at present to this gquestion, dut
the engineer 1s making a dad =xistake 4f he lets men breathe heavy dust eonoen~
traticns of any materiasl. If 1o’ cther resson for dust ecntrol ean be found,
then ‘cne should resd transoripts of some of the resent sults at sommon law 4n
-~~nhieh-fentertivc dempes -for-alleged-9ilisecie-ners grantad to.men shio. brasthed
dust scntaining little or mo silica. The Cotrts and Compensation boards are
- not taprsszed with subtls distinctions between dusts with 10X sud 40X quarts,
sspealally when medical experts are reluctant to make definite statemscts as
to the eomparative significanse of sush differences. . .
18-0000009

"It would bo well to realige that mem working in dusty trades suffer t.lr
Rore from respiratory troubles of all kinds than do men who work in e¢leen sir,
"The evidence that exsessive dustinese. of any kind 4s harnful is beyond argu-

ment”,
001428



PART I . DUST AS A HEALTH HAZARD

‘T ~ WHY I8 TSE DUST PROBLEX SO IMPORTANI? Although the subject of the health
of workers in dusty trades has besn rsceiving consideradle attsution from students of-
industrisd kysisoe for e puber of years, the saricusness of this problen was not

fully Tealized until 1t was brought THIvPY to-ver witenbben Jy-the seasianbly . goomw . ...
4 wide waye of mmu:?‘ ingtituted in bBehalf of the vietims in our eczmmon

Jluv oourts, by the Ragnitude of the generous verdiuts wmrded by the juries «nd by o

reoent deoision of the Federal Cirault Court reversing the substautial awerd of a
jury in a New Jersey case (Pezasylvania Pulveriring Company vs, Eldred 0. Putler),
Olng to these develoments, the problen camot be ignared or brushed eside as merely
another form of "raoketsering® by unserupulous lawyers and conspiring dootors, Dodging
the 4rsue camnot pravide the needed solutica because even the post wsorupulous
lawyers cannotoreste & pathologio lung at will and, furtheraors, eventhe most skep.
tio of coroners frequently finds himself sorroborating a diagnosis by his postmortem
examication. Enlightened industrislists and the medisel professica as well as the
bench snd bar, have caze to the rsalization that expasure to eertain kinds of dust,
such ss those containing gonsidersdble amounts of quarts (siliew), has inaressed tle
unhealthy bodily condition and death rete from respirstory diseases; rhile metallio
dusts, such as lead and its ompounds, have been asscciated with general systemio
poisoning of workers. "Silicoais” {5 now a definitely recognised disease whioh ig°
destined .to begone éne T ths Torumort-wnd-nost serfews - of sssupaticaal .diseases. of
the future because the muber of workers in dusiy trades is larger than almost any
other group expossd to u single kmorm industrial hatsrd. The HoCaffrey Aot, whish
becene effeative Septeadber 1, 1935, wmending the New York Compemsation Law, inoluded
511icoeis a8 an ocoupatiocpal disease sudbjeot to compensation, .

“Sixteen stites, 13 well as those of the Federsl Goverpueut end of Hameil, -
Pusrto Rico, and the Philippine Islands (U.S.Dept, of Labor Bull, Ko, 825,Bur, Labor Stas
tistiod), bave Workmen's Compensation Aoty which inclnde compensation for cosupaticual
disesnes, either expressly or by Judieial interpretaticn, or specific oocupatiocnal
disecye wots.

II = MEAT IS MEANT BY “DUST®? = lacording to Webster's Unabridged Diaticnary,

:"Dut"gy be defined as fine, dry pertioles of earth or other matter so cominuted

that they Eay be reised and meited by the wind; that vhioh is orumbled to minute
portionsy fine povder, As pointed out by Philip Drinker in a paper resd befare the
Chemiodl Seation of the Naticral Safety Congress (held 1a Atdantio City, Ootoder,
1938), dusts include all types of dry earthy particles smell enough ts be blommabout
by ordinary air ourrents, Dust suspensicns »xay be generated as the result of grind-
ing Ddlasting, or cominuting process) or they smay result from the handling of fine-

1y divided materisls as in mixing prodesses, in sweeping, or the blowing-sbout of

wood flour, plant pollens, or eommon roed dust. There i2 uo ohemical linitation o~
Plied by the tera “dust" wiiile the range in sixze of dust particles extends from the

- sub-microecoplo to small sand grains. Mr. D Barrington, Chief Heelth and Safety

Branoh, W.S;Bureau of Niner sdvises that dust as spplied te health and respiratery
sanditicns may be wet a8 well ss dry. Under scue eonditiens, such for exmmple as in
wet drilling 4a-wines,-the.sscaping air from the drill hole my (in faot gem
does) contain a eortaln amount of entrapped 30114 materis! Whilok sHAGIGtedly 14 WeT
rather than dry, yet 1t reasins in the alr gufficiently long In some instanoes at
least to be breathed by the workers to contridbute to poscidle hedlth troudls, ZIhe
aise of dust of importance from a hyglenio standpoint are those wnder ten microns,
In faot, the sizeq foumd in industirisl atmospheres sre under two microns for the
larger najority of partioles, say 90 to 95 per oent, Fhyalologloally, there sre al~
most a3 pany different elassifications of dust as there are authors on the subject,
Howsver, according to Professor Drinker ("Dust, Fumes snd Smoke™, Interpatiorsl La~
bor 0ffics, Occupaticn and Health TolL 1, 930, P,603) all of these elassifisaticns
001423) 18-0000010
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are without much praoctiscal importance, sinoeindaily practioe in industry the harmful
ef2oot 18 sxeroised more frequently by dusts mostly of mixed origin. Becides, what 1¢

most important is the physissl and chemical dmstitutien of the dusts and sousequent.
1y theid acticn en the syste. . .

’ m-umﬂmmstmmsmmwgz:s;n:tmorm-u
~qyetmrnfcl -Onemei reapiratary yitwwoint, dust must de of ess to pass
through the pasal filters asd be rcthn’i&'h"thl"'ll*ﬂ!i"'(m&”m) o ihe
Yungs, Partields fowmd in avtopsied lungs ere of the order of cne misren (a mieren
ts 1/1000 of & willimeter or about 1/25,000 of an inch) or 1ess 1u size - about the
sige of the cormon bacterin., Some dust partioles found in lunge are as largs as
p five or 3ix microns although thess sizes are rather emepticmal. -

. Thereare five digtinet types of resotion prodused in zan as tho resultof fukal-
ing dust. These resstions mey be broadly claszified, based ou the primaryosuss, as
followss . .

- (8) Those whioh rssult in lung fidbrosls, cczmonly referred to as meu-
moooniosis, These dusts eontsin free silice, asbestos, eta, Now.
ever, it is nat necessary for fidbrous tissue to de formed in order
for the disease to be olassed ax "Paeuncocniosis®.

- (b) Those which are texie and are absorbed into the blood stresm such
. as Yead, cidnlu, "eta, .

(o) Those which result in vhat 13 ecemonly veferred to aa nitel fume
feverg suoh as zino oxide, eto, -

{4) Those whioh are sllergic in charwcter, such organio dusts ar pollen, .
pulveritsd woed and flour, eto., The bresthing of pulvirized wood
and flour is frequently sisosiated with tubersulosis, )

" (@) Those ccemonly referred to us "pulsanoo dusts”. These may ocamse ir-
ritation of the reapiratory traot or passeges end may cause eon-
siderable disocufort, also headaches of the dry "naseel" pessage or
sinus type and expesure to them msy de ssscoiated with o high in.
oidenos of respirstory $liness.

The rate and extent ¢f these reecticns sre dependent upon the resistanae of the indi-
vidual, the expogure period (aoncentration of partieles ani length of exposure) tem-
perature snd huaidity of the alr, rute of work, and the peroentags of ingredients -
whioh are haraful,

Owing to the length of time required to obtain a resction by inhalation methe
ods, the United States Buresu of Hines and the Public Health Servise sdopted adout
4welre years ago, & method of Injecting small quantities of the duststobe studied
inte the peritoneal carvity of guinea pige, ("Response of Peritanssl Tiasus of Dusts
Introdueed a3 Foreign Bodies® by Dr. Jobn ¥, Miller, Dr, R X Bayers and W, P.Yext,
Jours kmer,Hed. Asz00, 3ept. 22,1934 « Vol 10S,ppi, 907=211), It wes found that iden~
tioal. reastions .aconr in eseh animal injeeted with the same dust wnder the same coD- -
ditions and examined in the seme time Intiérvil itV 1xJestion, ~ These vecetions wore
ossentinlly the seme misroscopioally as that prodused in the lungs and the groes ap-
pearsnce of the dust nodules wes suffieiently differentiated to afford a means of
elassifying the physiologioal respenss to the dusts, Thers are _three types of resotions

4n edsorpticn or d4ssolution of the dus
A proliferative resstion. :

An inert resetion. 16-0000012
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In the inert reaction, the durt neither caused en inorease in the sire of the modules
nor disappeared from the tissués) initead thore mas more or less a change in 1t dis-
tridution, Sospetone, oarborundum (Silfsen Carbide), jeweler's rougs (Ferria Oxide),
anthraoite oosl, dituminous ooal and certain filter clays bave inert reaaticus, Cel-
oite, limestons, precipitated caleiwm sarbomate, gypsum, and Portland Csaeat exhibite
od an sbsorption fewotion. Quarts, chat, oertain filter oleys and flint produoed a
preliferative reaction, ) . .

«The ytqlioioiieu ;.;po;‘fl. to the injeated duste wers found Mﬂli;ﬁﬁy well .

narked 1n 30 Jays to detsrmine the type of resotien, martisuiarly edwre the resstion
"wae one of sbsorption or proliferuaticn. Sirase the reaction elioitsd by dust was
oopstant and uniform in all of the animals injeated with the dust, it 1s delieved
b that this response of peritoneal tissue to varlous dusts oan be used as & test to do-
termine the possidble harnfulness of industrial dusts. ‘
The fibrosis-prodining properties of a Ceorgle filter olay (30-80 megh greds)
s sample of Ameriosan eontaot clay and a German contact olay were tested by the Intra-
peritoneal lMethod, under the direotion of Dr. R. R. Sayers, Mediocal Officer in
Charge, U,S. Public Health Service, The Georgia filter olay showed an inert reastion
with & slight tendency towards e proliferativn in the 90-day test. The Americanson~
tect olay shomed an inert recotion with eridenoe of same slight absorption or dis-
sppesrance of soae part of dust in the 180-dey tests, The German sontact olay cawsed
the formation of light yellowish-broma nodules and as the interval bLetwesn the in.
Joction end Ahe-exumination.inorsassd the.nodulas haaane soaevhat £1sttaned, but the
amount of dust snd the approximate size of the nodule reaained the seme
the entire pericd (90~deyu) of the test. This can be donsidered sn inert resction;
But a8 the dust does not disappesr from the peritoneun it should be eoneidered as po-
tentially harmful though not as dangerous as pure siliea,

In ecmmenting on the results of the-tests with the Georgia filter olay uxd—th_o .

American contaot clay, Dootor Sayers sdvised that the results of the test indisated
that the filter olay is more harmful than the Amorioan contaot oley bdecause the dust
reoains inert in the tissues as this was the largest portion of the dust and the in-

‘~ert appesarscae of the lesions was the most prominent. The modiffeation of the ressce
‘€ion in the filter olay can be attributed to the presence of 5-10 per cent, quarts

-y (Pstrographia), Cypsia in the Ameriocen ocutact olay may aoeount for the slight abw
sorptive reaction. . Doctor Sayers advises that an inert dust, if breathed in suffi.
elent conaentration, my be harnful, Thees tests were made in aococordanse with the
prooedure desoribed 1ia Reprint $1808, Public Health Reports, Yol. 49, ¥o, 3, Janvary
29, 1934, fps. 80-89,

. The inhalation of dust gives rize to "Pasnmoocniocsis™ a temn derived frm the
Greek pneumon, lunge and kondd, dust, and used to designate a pathologloal donditian
of the lungs csused by the inhalation of any dust. It inoludes SILICOSLS, @ ehroalo
digeese of the lungs savsed by the inhalation of minute partiocles of free silica
(8102) dust which producss & permanent incapacitating alteration of the lung Lissue;
ANTHRACOSIS, the black lung of the miner due to eoal dusty ANTERACO-SILICOSIS, the
newest of our mineral dust affections and introduoed by the United States Pudlis.
Health Service as & result of thsir studies in the Anthracite Distrist of Pennsyl-
vanis. This affeotion is the result’ of breathing anthracite eocal dust that ecutains
silics. The common name for the affection 1i IRAFiv XIChis™  CERLICOSIS ~the
gray-black limg of the stcas-outter due to stone dust) ASBESTOSIS, in asbestos
workers due to asbestos dust; SIDEROSIS, due to bresthing dusts of irom ére- (The
lungs are yellow or red frox metallie oxides generally of :rn.&&mmn, due to
ootton partioles and vegetable fibre dust, and PNERIONOULTAAMI COPICSILYICOVOL-
CAOXONIOSIS, a special form of e11icosis caused by ultre-mleroseopie partieles of
2114eecus voloanio dust, 3S31licosis, Astestosis, and 81llcc-Anthruscsis are the cnly

three forms of pnewmceoniosis which require practical attention. .
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Yhile the type of pulmonsry lesion depends on the particular dust inhaled, the
underlying pathologioal prirgiple is the same in all forms of the diseass, Damely, an
ultizate fibrosis and replecement of the elastio lung tissue by a hard unylelding fi.
brous tissue, A1l cocupations that o?n.un %o large ancunts of dust may give rige
to pueunoocaiosis but not necessariiy t6 ailloosis. It is mow generslly sagreed that
4n order to produse the latter, (silicosis) inhaled silios dust must reach the lungs
4n a chenfeally unoombined condition, in very fine partioles not mors than ten mi.
orons (10/25,000 inch) in diametsr and in sufffolent amount and over a suffieiently

« .dong poriod of time, In relatively receat literature it appears that the proponents:
of the ldea thit orly “iFse F1ITAE1F HMIENL Are tepiming “to here-vome ~doubbe-and oo -
4o . hava the thought that possibly scas siliostes may under some conditions be harm.
ful., Generslly speaking, the necessary length of exposure to produce silSoosis S¢ in -

» direot proportion to the site of the dust particles and inverss proporticn to the
dust concentration and the amount of free gilica in the dust, Silicosis is charw
"ssterized anatomioslly by a generalized fibrosis of the lungs and olinically by short- .
ness of breath, deorcesed chest expansion and a progressively lessened oapacity for
work whioh 18 out of proportion to the objeotive physioesl findings. The effect of ex-
posure to dust such es silica 1s cumulative, the rapidity of development of the dis-
eage depending upon the time and amount of inhalaticn. Silicosis may develop to the
point of causing symptons only after seversl years expasure to siliolous dust, dut it
may De progressive in some onses even safter exposure has ceased and may oause symp- .
toms or beocme disabdbling long after the workman has left the anviromment that caused
the condition. Some may improve or at least resain staticoary in the absence of in.
feation, WatkinsoPitohford (J.Ind, Ryg.$,109 = 1927) tells of Helsh winers who passed
the physicel exam{nation for enlistment in the British Arzy, fought through the World
Wer, then caiie back £o Edglina, 2 10t ¥r willvvess, —Unfortiunately,-4t-4s-pot
stated whether these persons died from silicosis oomplisated with tuberoulosis. RArit.
ton and Wead (J.Am.Med Assoc, 9§, 1926 = 1931) give mors detailed desoriptions of
similer latent oases in the United States. :

S$13coelis in Gemersl =" It 1s generally agreed that sillcasis may be defined
as .
"A chrania disease due to the bresthing of sir eontaeining silioa
(8302), charsoterized anatogically by generalised fidrotic ehanges
and miliary nodules in both lungs, and olinioally bty shartness of
bresth, desroused chest expansion, lessened ocapacity for waork, eb-
— sence of ferer, inareased suseeptibility to tuberculosis (some of
211 of which xay be present), and by charsoteristio roentgenoclo-
gloal findinge.” : ,

In other words, eilicecis 1s a disease of the lungs in which the normal Iung
tissue ig replaced by soar tissue dus to breathing air containing silica dust, Un~
fortunately there is 5o kmomn eure for silicosis - but SILICOSIS and-nearly all
other forms of dust disesases CAXM BE PREVENTED,

Recogniging the wide intersst and even hysteria among apprehensive suployers
egainst whom elaing had bewn filed by alarmed workers, and the necessity of thought-
ful eonsideration of the siliocosis problem, the Secretary of Labor on April 14, 1938
oalled the First Xational 311icosis Conferense atteuded by more than 300 persons
representing workers, eaployers, State and Federal Agenoles, Insuranse oampanies, and
other intererted groups,~~Four-Ooumnithess mere auganized £o. study. speaifia phases of
the 3111008is protlen; snd asscmble the essential faats sdout siliocoeis in a series
of reports; also to pressnt speoifie suggestions for siliccsis’ prevention and
straighten out cther diffioulties that silicosis has created. ~ Reports made by these
Comittess were formally adopted st a seocnd emferense held Fobruary 2nd a2 3rd.
1937 4n Washington, from which we quote:
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"While & few perscns may still be of the opinian that such workers™ -
(Workers having 111fcosis)i"are *through' and docmed to an early death, every
study conducted thus far aonfimms tha fiet that the great majority of these
men will mot neoessarily progress from bad to worss, Perhaps it msy be wiee
to transfer some workers to other mmployment, but many may be acitinued at
their regular-caoupations if knova methods are applied to control the dust
azd 1f speciyl care is employed to prevent the developnent of tuberoulosis,
s s opmoumonle and abhendung woaplications®,. . o .

#Contriry to populer beliel, silicosie 18 elow to dsvelop. Usimlly At takes
geTen years or more of exposure to silioca dust for a worker to soutrsot the
dinenss, It 43 gnid that a few cases have been kmovn to develop in as short
a period es 1-1/2 years, but these were under extrems and wnusual oonditions,
On the other hand, mamy workers have labored under ordinary exposures teo
s1l10a for more than 30 yeara without demonstrating any trouble whatever that
oould be diagnosed «s 3illoosis”. . .

For the coanveniemt diagnosis of 3iliocceis or of silicosis oomplicated by tu-
teroulosis, the pulmonary changes are olassified in three gtages by Drinker & Hatah
("Induatrial Dust” « 1936). 1In the first stege, the dizeese produces no diability,
The viotim can work Just ax well as ever, In the seoond stage, his respiration is
affeoted; he 1s bothsred by dyspues or labored breathing. In the third stage dys-

* poea beoccmes severe and he 1z 1ikely to contreot pulmonsry tuberculosis, generslly
with fatal ragsults, ..Whether be _pontrasts tubereulosis or ngt, the advanced sgili-
sotio 4z far delow mormal and $x very susceptible to all respirstory diseates,

Thess three stages of silieosis can be distinguished by X-ray. Aomperison
of the X-ray plates of a 3illeotic with those of a normal person of 1ike age and
pliysique shoms, in the first stage, distinotire shedows, evenly distributed in both
lungs., These mey be missed or xisinterpreted by sny dut ahi expertj bdut the ohanges
{n the second and third stages ars obrious even to & leyran, It is, of ocurse, es-
sential that the X-ray plates be properly made. Dr. Pancost and Dr, Pendergrass of:

- the University of Penciylvania have given extensive study to the influence of X-ray

%' {eahnique on the diagnosis of silicosis., Peodergrsss is of the opinion that ghadows

" snd appearsnces of fibrogis osn be eotually produced by the teohnique employed,

> ':Mglothvr conditions, existing fibrosis can be entirely missed by use of improper
teo que. .

mzs_nm &8 & ¢lass are by no means harnless. It was pointed out by Dr. R
»“Re Skyers (U.S, Publie Beelth Bulletin 221) that Miners! Consuxption was rather eom-
¢ mor in the Broken Hill distriot of Austrslia where the rook oontains considerable

. siliimanite (Alp 310g), fitrous silioate, and & rather low peroentags of quarts

- {12,23%). The studies of Baedhax (Rept.Dir.Gen. Pub.Health, New South Weles) give son-
siderable support to ¥, R. Jones' (J.Hyg.15,307-1933) ccntenticn that silicates,
particularly the fibrous varisties, may well be the cause of pulmenary disability,
Badham in 1927 coined the word SILICATOSIS to cover diaabdility from the inhalatien

of silloates, Other silicates such as Talo (Hz Ig (8103234, Shale; Kaolin (Bg Ad2
342 0g); Feldspar; Cryolite, (Ne3AlFs ); and pure Mioa give much esas specifis shanges
than quarts, A moderate fibrosis mmy appsar after exposure to mmercus materials

but this {idrosis is wsmlly not disadling. Acoording ¢to Pr. Lanza, "Silisatosis"

1 not a FHIGEALIH "tirh 1A TAL YOty "t A1 nad ity Tron-the “trimistion- o o4l - -
eates has not been proven. . .

Dr. Cary P MoCord (Ind.Med. July 1933, ppe,4-12) states that all silicates
taken into the lungs, of particle size capable of passing the eellular meabranes, sre
1likely to inducs scme fibrosis in exness ef normal but the pregress of such silien-
tesis. 1s not nearly so rapid as for siliecosis. Tuderculosis rates are high in sili-
otte using industries, Antecedent tuderculoals, guiescent, may flare up as a result
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of exposurs to s1licate dwrt,

Asbestosis - Meordlu" to authorities eited by Drinker & Hatoh in their book.
*Industrisl Dusts®, the pathology produoed by asbestos 1s not like that of siltecsis,
Dr. L. U. Gardner of Saranse Lake is of the opinion that the asbestos fibers
about the neok of an alveolus and shut it off, ocausing what 1s kmown as "Atslestasis",
There i3 no definite migration or transportation of the dust particles to the lynph
ncdes did B3 TTEFUG ntEWve. waahe atalestaiis. areas. inarssan the reduction in
dung ayea oauseg serious dyspuea or laborered breathing, Dr, A I tanza” (U, 5, Woiltn
Repts., 605 1 - 1935) suggests that the enlarged hearts moted frequently la his .
esses of second stage Asbestosis may be due to the inoressed load on the heart, It
takes more work to puap blood through the fibrosed than through the normal lung, Re~
cent puthologionl studies from human lungs from oases of asbestosis have indioated a
diffuse type of interstiticl fidrosis with a esrtain smount of emphycems.

IV « YHAT IS THY MAXIMR{ PERHISSABLL DUST CODCENTRATION? ~ Thers appears to be a
wide varfation in the maximum consentration- of dust which might be inhaled without
subsequent injury to worlomen. Scxe dusts (as lead) sre deternined by chemfcal
mothods and the conceatrations in air are reoorded gravizetrioally as ailligreus per
oublia meter. Howevrsr, the avuiladle information on the amount of lead dust timt a
harnful snd the metheds of determining lead are better ead more acourate than those
for silion dust, It i3 rather well agreed that an intake of abort 1,5 milligrens of
lead o day, whether this 1s acquired by breathing dust or by drinking water that sone
tains Jead; is~the maximum-eliemeble quantity. .. Othars (es sflice, where slze 2e a
fuotor in determining dangerous partioles), are ususlly given by count, Neéither
method tells the whole story, but in bdoth vasss it sy be possidle teo seours the in- -

formetion necessary for the purpose,

" . The maximum silioa dust sonsentration consideresd permissidble in the airbdresth-
od by a worlkman at any point ia €the normal breathing sone has not-been definitely es~
taklighed. There 1s conslderatle differemce of opinion regarding the renge of per-
ticles that are sounted when using the Publie Health Service technique and 1ight
field 5llumination. Blooafield of the United States Public Health Servige and Browm
of the United States Buregu of lilnez contend that they sount particles from one mi-
cron and upward, or sven G.7 mioron and upward. The Industrial Comission of Wis-
consin and its Advisory Cammittee, composed of both employers end selentists, how.
ever, agreed in 1952 on a tentative figure of 15 millicn eountable perticlee wnder

10 miorons in longest dimension with free silloa ecatent of 35 per cent in a oubio
foot of eir as deternined by United States Public Health Service technique. Yaria-
tions in free silios ocontent will make proportionel inverse changes in this stendard.
In the ceze of practically pure sillea, the permissible dust oount should

nsver exosed 5,000,000 countadle particles, Py countadle particles 3s meant those
partiales between 0,8 to 10 microns 4m the longest dimension. Partioles of this -
site are the ones that arebelisred to cawse the greatest damage and form no visitle
eloud.’ Dust partioles smaller than 0,5 miorons in the longest {imenmsion are not

‘ordinarily acountable, Dust perticles larger than 10 miorecas in longest dimensson do

Bot ordinarily reach parts of. the lung where they can prodee injury of & respirs.
tory nature. HMost industrial dusts have bt few particles above two or three mi-
erons in size. They are usually sbout 90 to 95 per oent, bdowtnoortbrcoderw.

“and-50-per-eesat~below.sbaut 0.5 £o 0. T miorous, An exooption te this would be »

dust semple taken alose to the point of generstion of ‘hist ind B¥Ters thé Yarper
partioles bad time to settle cut of the air.

Ia South Africs the figure 1s 1 milligram per oubfe meter (or 300 partioles
Ppor cuble eentimeter, or approximately 8.6 million per eudls fGot,) Dr. lamea found
in 1917 4a the Joplin, Missouri distriot that with good eagineering practiocs, a
figare of 1 milligram per 100 1liters of sir sould be attaized. This value attribut-

. ®4 to Lanta appears too high in comparison with the South Africen standards, 4s there
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are 1,000 liters in a oudio meter, it would indicate that Lacia's estization repre-
sonts somsthing of the order of 80 million particles per cubic foot, Hith good en~ .
gineering priotice, lower comcsntyrtichs than this can be obtained. In fact the ex-
perience in South Afriea acd also the present expirience in this gountry indicates
that it can readily be kept below one-tenth of this value by using ordinary good
practices. The Ucited States Publie Be;l:‘: g;r:;;iin “‘t;"]’.at ‘stud{* :n tl::t‘:;th
thraalte regicn of Pernsylvsnia, found that 50 millfon particles per eublo

5 .per t:n{."‘;ufﬂs in th.)'ow-s'o dust and 10 ml1Yfon particles 'porb'dbl?d"l’d'a\:' ‘with
35 _per aent. guart:s were apparently satisfactory and often were attained, The figure
of 10-20 million particles per oublo foot for granite dust with 35 per eent. quarts
content is often quoted from the YVermont granite studies of the United States Public

" Health Serviss., From a consideration of genersl experiense, Cummings suggests 6 mil-

11on partieles per oubio foot a3 a threshold for dusts high in quartz. This figure
is based upon & comdination of South Africa, Australian and Americen sxperience dut

lacks entirely any pubdlished data in its support,

. Accoréing to studies quoted by Philip Drinker and Thecdore Hatoh in their book
"rndustrial Dusts® 10 to 20 million particles per oublo foot by the impinger sampling
method, 11ght fleld counting i3 o reasonable figure for cement and 1limestons. Recent
work by Dreessen oonfirms the universally sooepted opinion that dusta high in ealoite
and low in quartz do not produce disadling fibroeis. The threshold figure of 0,15
2illigraa per eubie-meter i3 given for lead dust, presumadly litharge and white lead,

or othe:r soluble lead snlts, .

It should be noted that many of the data were nmot dstermined as the Medical
requirenent, dut as being attainadle in good praotios and apparently satisfeotory
froa a safety gtandpoint, It shouvld be further noted that the socepted figures are.
enly relative due to the indefinite powers ef resistanse of en individwl which are
1n unkmorm quantity., Ome individusl might resist a proportion of 200 partioles per
cuble aentimeter, while another would react unfavoradbly to"SO partfoles, The work+
.ertg physiocal condition prior to the exposure is of great importance, efnas a young,
healthy individual usually can stasd a higher ccnoentration or louger exposure before
the first stage of sillooceis i3 developed. Howover, far greater influense than

..physioal condition might de the abdility of the nose and respiratory passages to ar-

rest dust, R

— In their report to the National Siliccsis Conference the Camittee oun Pre-
vention of Siliocosis through tedical Control pointed out that since gtandards of safe
atmospheris dust eonoentration, Based on medical findings have been estadlished for

. oaly a'few industrial dusts, and ia view of the fuot that ccusiderable study and in-

+ vestigation will ‘be required to establish standards for other industyial dusts, some’

tentative standard would be useful., It was also stated that this arbitrary standard
3hould bs based upon what i3 belierved te be within the limits of good engineering
practice provided, it wdll largely control the silicosis hezard for most industrial
exposures. They, thersfere, suggest that )

" "The maximuw permissible ecmentration of sillas in the air bresthed might be
opressed by the followdng formula., (Determimation of dust eonsentration
acoording to teohnique desoribed by United States Pudlic Health service in

Reprint-flo; ~1520 -froaPutliv - Heatth-Reports . -farvh~18,-1932}s

Nultiply the persentage of free silioa by the total pirtiele dust

eount, If the result is under 5 million, the aonditica may-be com-"

- sidered permissidle, If the result 1s over § milllon, the ecomdition’
may be sonsidered too high. For example, -7

107 free silion with an average total dust scnoentretion of
30 =i1110n particles per cu::: foot would give .10 times 18-0000018
001430
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30 m41140m, which equals 3 million (good practice); 0%, with
aterage total dust odnoestration of §0 millicn, would equal
«3 times 50, or 15 millica 9 {wisatisfuctory).

This formulw is not spplicable to sny dust ccuteining less than 5X
froe silion,"

‘rhoodors Hatoh D his srticle "Scae Rodamentil’ Dita 8 Newhnionl-Durs Srepe™. (2ach, S i
Pub, Ao, 837-A, 80, Amer. Inyt. tin. & det, Eagrs.. Aug., 1936) gives these -

Safe Dust Concentrations, Impinger Semplssy

b (Light Fleld, Low Power Counts,)
Xind of Dust Haximum Permissible. Concentration
Comtaining DO SA1ICA, . « & & & o o o o o o o 50 millions per aubio foot
Containing exy small amount of silioa,
free 'ﬂbh.d-n..o.t...nn‘o 30 - . . -
Containing 20 to 40 per eemt. - . )
Froe S4130a ¢ v ¢ ¢ e 0 0 0 s ¢ o o o o 10 . d " -

Creater than 40 per cent,
Froe 1Mot . v v v wnnieo.o o o s o o

PFafeliY1y ‘n3 wuch Jeer-as possgihle)

.

Dr. R. R Sayers, Hedioal Offiecer in Charge, Industrial Byglene and Sanitationm, V.3,
Public Health Serviee in answer to a question as to permissidle dustiness writes:

. "During reoent ysars, it has been custamary to recommend threshold
or permissible duct 1imits ranging from five to ton million particles pér
4ublo foot an detsrained by Publie Health Service teahnique, sspecially
with dust in which the percentage of free allioa is adore five per ownt,
There is no beeis for the application of this criteriem to all dusts, but
it 1s generilly oonsidered a safe practice snd one which can be-attained

__ 4n most industries by exhaust ventilation, wetting, or other methode of
dust ecatrsl." . :

As pofnted out dy Drivker and Hatsh ("Industrial Dust” « 1934) it 12 wnfortu-
- nately izpossidle to evaluate dust exposures with the aritimetioal pioety that we -
should have 1iked yet it 1s eomonly olained = bty laymen - that prolonged sxposurs to
low coneentrations 1s Just as sericus as short expotures te heary soncentrations,
This elaim 1s ovitrary to & fundemental law of phyaiology, In diseussing the std-
Jeot Clary and Drinker ("Industrial Medloine™ — 1935) remark that *,.5..n subethres~
hold stimulue (dust inhalation) for a long time produces no reaction mhersas a relaw
tively brief supsr-threshold stizmulus xay cause s renction”, If workers are exposed
to sudden heary ocmoentrations, the threahold values auggested previcusly would de
sorrespondingly lowersd, However, most threshold valuer are weighed «- an xverage
- - of—-t'kl‘.a.ngn. ’

o ¥ = BOW MAY TEE CONCENTRATION AXD CBARACTER OF INDUSTRIAL DUSTS BE LETERRINED:
The properties of a dust which determine its harnfulness have besn shomn to dDe its
composition, eonsentration (the quantity suspended in the industrial atmosphers), and
its pertiele size, The methods used for the deternination of the soncentratiem and
sharsster of industrial dusts vary from a routine dust ¢count for the purpose of
evalmting the efficiency of dust eontrol methods to a detailed study of doth the
;‘mumtiu and the character of the dust in connection with medfoal and engineer-

g surveys,

18-0000017
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The Impinger Apparatus developed at the United States Bureau of Nines,
Pitteburgh Experiment Statioa by Ceorge Saith and Leonard Oreendurg, (Desoribed in
Reprint Xo,1528 from the Publis Health Réperts Yol.47, No,12, March 186, .1932 pp
654-875) has been suployed for more than 13 years as a standard instrment for dust
studies, ‘In this apparatus samples of air are dramn into an impinger tube and flaek
sharethadust. pactiolss.ars.dhnom Or.dapingsd on .8 Jraparsd matisd Llass. sollsat-
ing. plats, The xate of air ‘flow is fixed at one oublo foot per minute while the
duration of the sanpling period is depsvdast upem the dust sonosntration. The air
pesses through an- orifice {n the bottom of the impinger tube and strikes glass oal-
eoting plate which is submerged in 3 om depth of distilled water or some other
fluld with eatisfactory wetting properties, (If water 13 used as the fluid in the
inpinger, silica particles are dissolved--hence not aveiladle for oocunting —— umless

btho labaratory (oounting) work 1s done within a few hours of taking the sample, ). -

This afforda the means for soouratsly dstermining the quantity and sizs of the par-
tielss. The 11quid 13 then thoroughly shaken to obtain & wniform distribution of
the partfoles; filtered to remove those crver 40 miorons in size and agein agltated,
Samples of approximately 1 ob, are taken by means of a pipette and placed in Sedg-
wick-Rafter counting oells, The use of a suitable mioroscope equipped with a Whipple
micrometer dise to aid in.oounting. will pesrmit the determination of ths number of
partioles in one quarter of the miocroscopio field. From this figure, the number of
partioles. of dust in 1 ow f't. oan be osloulated, One special advantage of this ap-
peratus 1z the fact thak analyais of the sample_osn be deterained hy sounting, Yy
weighing or by ehemioal anslysis. The impinger method 31z meither simple nor extreme-
1y eomplex; howsver, reliadle results ean be obtained only by well trained, ecmpe-
4tent and sxperienaed investigators. However, oming to the wide use of the lapinger
4a previous investigations that have been correlated with the pathological findings,
an impinger should be used for amy investigaticn whish 1s to inolude pathologloal
findings or where the results are to be introdwed as evidenoe in ocurt, Zme state
oodes on dust eontrol recognize the impinger method,. The United States Bureau of
Mines has practisally completed the development of a "Hidget” impinger which las most -~
of the good charaateristias of the impinger but lacks most of its drawbacks, This
nidzet impinger »d1l soon be available and will greatly simplify both sampling and
oounting,

Other devices are also available for saapling of dust over a contimucus peried,
namely, the elssiric preoipitator, the paper thimble, the sleotroetatio precipitator,
and-the hot wire thermal precipitator. The English are working om a dust sanpling
instrument which presipitates -the dust from the air by thernal means ("Prxysiosl
Hethods for the Bstimation of the Dust Bazards in Industry®, by H, 'L, Green and
H_ E. tatson, Privy Cownoil, Medlsal Reseasoh Cownoll, Special Series No, 190, His
Majestyts Stationery Office, London, (1935))., The U, S, Bureau of MHines has Leen us~
ing an eleotric presipitator similar to those deserided by Drizker ("Alternating
Current Presipitator for Sanitary Alr Analysisy; I - An Inexpensive Preoipitator Unit"
by P. Drinker, Jour, Ind. Hyg., Yol. 14, 1932, p,384) for colleoting saaples of the
test suspensions used in testing meohanionl filter respirators for permissidility.

- A pmber of instrusents are availabdle for makirg dust determinations for-oone
trol purposes. JAmong these is the Konimeter which calls for dut 1ittle skill in
samplidg, T L ILERY, FLEPLE Ahd° quisk to handle, 193ds no powdd Tor op&rdtiod msa
requires oaly a mioroscope for sounting the partisles, The Zeisg Konimeter cousists
of & mioroscope which gives a smagnification of 200X, an sir pump, a dust filter to
re2ove very doarse dust partioles, a sample dise and a miorcaeter ruled in ‘square
aillineters. The air pusp drives a messured quantity of air sgainst the ssaple dise-
whioch i3 covered with & iticky substanoce (glyosrine jelly), This. sample forms a ¢ust
opot which can b9 exanined under the misroseope for a general idea of the mature of
the dust and the relative quantities present, or for an actual meagure, a "dust sount”,
which shows how mamy Cust partisles are present inm cne oudis oentinmeter or ia cne
litre of the air samples examined, The Xonimeter has besn used very widely in 18-0000018
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South Africa (Final Report of the Hiners’ Phthisls Provention Camittes, Johames-
burg, 1919, p.10) and also iy Coneds, The U.S,Buresu of Mines has also used it in
goms of its dust studles. In disoussing the value of the Xcnimeter im their recent
book "Industrisl Dust™ (MoGramEill Book Co., New York and London ~ 1938) Philip
Drinker and Theodors Batoh of the Harvard School of Publio Health writes

.N1E 48 the WéEt dalfabtoest-udinple wsnpllag-dexian, . gpace 15
provided for thirty ssaples on & single dise and no awdliary
source of power is required for its aperation. Orab samples
can be 0olleoted with speed and the fluotuations in dustiness
and the development of dust floods ocan be revealed in & way
that is inpossible with more cumbersoms apparatus, = South
Africen experismoe involving the collection of thousands of
samples has shown that the figure of merit given by the Kont-
meter 1s directly related to the amount of phthisie - produs~
ing dust in the air. It 1s a velusble routine sampling in-

. strument but because of its low and selective efflolency, the
counte reported are prodbably considersbly below the true level
and they are not sasily compared with data obtained in
England, for example, with the Omens apparatus, or in the
United States with the iupinger,” :

Experisnce has Fhowii thit voatrary -to Brinkents statemant, the Kemimeter if
properly used, will give results that agree very well with those obtained by the wae
of the Impinger. The U.3, Buresu of Mines Experiment Staticn at Pittsburgh ia making
sone oomparative studies with the Konimeter and the Impinger found that an average of
five Konineter detorninations was within adout two per cent. of one impinger deteommis
nation. The reason for taking an average of individual results obtained by the Xeni.
meter, for acmparieon with thase of the Impinger, 1s due to the faot that the Konf-

meter takes an instantaneous grad sampls of imall volumew and owing to the hetragene-.

ous naturs of dust in air grab samples do not represent the average oonditions. The
Inpinger takes a continucus semple of rather large volumed and 1s thereby represente~
tive of the sverage. For these reascns, if it is desired to compare Xoniaster re-
sults with Impinger results it 1s necessary to take sever{l Konimeter samples during
the course of the Inpinger sanple, in order to obtain aversge oondftions. We have mo
aorrslating information of the Konimeter with the 20 to 30 mioren porcelain filter
wguinst the standard Smpinger method.

A Zeiss Toanimster, using a 20 to 30 micron porcelain filter wus msed In
aotual dust counts in our variocs dust prodwing operations, The partiole sizd and
size alassification was estimated rather than ecourately memsured and computed. Only
partisles ten miorons or 1ss3 in size were counted sinoe it 1¢ generslly agreed that
dust partioles larger than ten miorons in size are not partioulsrly pathogenie,

. Other methods. 4n common ute are the Owens Jet dwst sampler (“Jet Dust Comting
Apparatus® by X S Owens, Jour. Ind.Hyg,,¥ol.14,1932,F,622), which has recently been
manufactured in this coumtry and the photographio dust oounter, developed by Fleklea
and Ott, The Owens jet dust countsr is used in this country to collect semples for
Frtisle siye-distributieadsteminations, . It 43 ujed prinoipally in Australia for
deternination of number concentration of atmospherio dust of Industrial hyriwto-im-
portamoe, . .

The latest device for determining dust consentrstions 1s the Pavsch § Losh
Pust Counter which wie placed on the market a few months age,  This instrument eon- -
#2ists of a dark-field microscope magnifying 200X, and an impinging apparabus mounted
on & coomcn base, The bese 1s a hollow chamber with the Dottom hinged to provide -
a3y 200833 to the dark field condenser and a eircular gless spesinen alide, BPymesns
of a hand punp, which s part of the inpinging device, a sample of air 15 drava

001438 18-0000019
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through a moistening chamber which has at its lower end a narrow slit. The dust i,
deposited through this slit on €o tho cifcular specimen slide in the form of a ribden,
The slide can be rotated until the sample comes into proper position for viewing with
the mioroscope, or & maximum of twelve samples can be collested on the slide and then
Yiewed, THe ilides  iie Y1y remorabie-ani-replaceable. - This.dust somtar ds.uot ..
~vost Lor socurate dust determination but rather as an inéxpensive device for -

gned
roughly checking dust conditions. It hes not been avallable long enmough fer athorough

test in u:tual pactloe,

The principal objection to instruments like the Bausoh & Lomb Dust Cowmnter and-
the Owens jet dust sampler far determining number concentration iz that their dust
oolleoting efficiency decreases with an incresse in the atmospheric dust concentra-

tion and the fact that ithey take grab samples, .

Sinoe the major portion of dust present in 1nduutrid'utnocphcros 13 small
encugh to gein entrance to the lumgs, very little attention need be.given to determins.

tions of the exaot sizes of particles. .

1B—°°°°-°2°'-
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PART II - DUST PRODUCING OPERATIONS STUDIED

WHAT ARS TH® FRINCIPAL DUST PRODUCING OPERATIONS? - In order to determine to
rhat extent .if any, workers in the produotion of petroleun produsts and asscolated
sctivities are exposed ‘to tHe Naf&HA-¥f dreathing-dust,.a surzey. of a1l dust produg
ing open‘tims wus made .at .the various plants concerned, These operations, listed
in order of ‘their apparent degree of dustiness, are:

’ I. SAND - BLASTING

Due to the large amount of finely divided silica dust prodused by the impeact
of the grains of sand on the surface of the object being cleened, esand-blasting is
the most dangerous silicosis hazard encountered in our survey, Sand-blasting is
used rather extensively at oil refineries for cleaning inside soaking drmms, bubble
toviers, tar separators, run-down pans and storage tanks for metal inspection and to
pormit the application of gunmite lining as & means of preventing oorrosion. EKeader
boxes or other- similer .parts,. .tubss in cracking coil fire boxes and return bends
-are sand-blasted to permit a detailed and thorough examinatlon Tor “cravks und do-
fects. Sand-blasting is also employed in the removal of corrosion from under float-
ing roof tanks; for removing roughness or rust from steel shapes or rods; for clean-
inz bell caps, bubble plates, trays, and pipe prior to putting them back in service;
also on tke ends of tubes preparatory to placing them for roliing; and fér cleaning
castings witich are too large or fragile to withstand being tumbled. It has been
used, to a limited extent for cleaning buildings and rendering window glass opaque,

The cracking coil tubes, pipo, bell caps, trays, header-boxes and similar ob=
jects are usually sandblasted out-doors in the open air or in a more or less open
shed, both locations being as far removed as feasible from any shops, process units
or other working places. Coarse river sand 1s discharged through a one~half to three-
quarter inch mozzle with compressed air under a pressure of 30 to 90 pounds per
square inch., The men at the nozzles stand to the windward side of their work and
wear a "Healthguard®™ (Chicago Eye Shield Compaxny) mask, a Sly Sand Blast Holmet or a
Fresh Alr Hose Mask covered with a canvas hood. The men at the Sand Blast Haochines
woar "Dust. Safe” goggles and a !M.S.A,"Comfo" Respirator. The Mine Safety Appliancea
Company now has a sand-blast hood that is meeting with considerable approval by in~
dustry and elso by the United States Navy Deparhnent. A blower is awvallable for
supplying air to these hoods that cleans the air. This same dlower can be msed in
conneotion with wlf=linw-respirntoers, .

~ .

When smd-blastlng is done inside of drums having more than one opening, such
as soaking drums, an air siphon is placed in the lower manhole which draws out the
dust and allows a gontinuous circulation of fresh air through the drmk, In drums. .
vhere the siphon cannot be used, the air ciroulation.is poor snd the men work in.
shifts ranging from 30 minutes to an hour, depending on the size of the drum and the
amount of air circulation inside, They also wear an approved sand-blast helmet.

These sand-blasting jobs are not continuous routine operations but are per-
formed when necessary by men selected from the Common Labor gangs or the Mason's Do
partment. The work is rotated so that in most cases it ococupies less than twenty
perrvonty-of <hewonerls time.and thore is an interval of 15 to 20 days between
sand-blasting jobs. Consequently, on the averagé, nc dns mm ty-wxposed-ta-more-than
s combined total of 400 hours during tire course of & year. In discussing rotation
of men on sand-blasting jobs. br. Gehrmam, HodSecal’ Diroctor of the du Pont CMpa.w
wrato:

"It must be borme in nind that silicosis 43 a ocumulative disease and,
therefore, the rotation of men-in this type of work camiot be considered N
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as entirely preventive, Assuming that a man works in an atmosphere of sil-
joa dust for several months, during whichtime he 1is bound to adbsorb a cer-
tain smount of the dust vhich produwes permanent damage in his lungs; he
1s then removed and the possibilities are that the damage which ia already
dome.will be.suffioient to oontinue on andprogress to the poj.nt whero in
later years he.will develop symptams,

"Therefore, if we take to rotating men in this type of work we are
facilmg the possibility of, in later years, developing e large number of
cases of a moderate silicosis with some permanent disebility, The only
safe expedient which can be used is completo prevention and this can only
be done by eliminating the dust.”

Durin; our survey we found that men engaged in sa.nd-blutin;, that is handling
the nozzle or attending the sand-blest machine, were more or less properly protected
while actually doling the work but often times they removed their protective equip-
nent befox-e gotting completely away from the working area, .

A large amount of very small partioles is produced by und—blutin;. In en
analysis of dust samples collected both outdoors and indoors during sand-bVlasting,
the following distribution (Publis Eulth Bullotln No. 217 - p,52) on a size fro-

quency basis was found:

Size Group in Hicrons Per Cont of Total
0.00 - 0.49--_.-.--0-...-a..ao.o-o.uoo- 10"
0.50 - 0.99......"-........-.........-' 19.7

- 1000 - 1.49..;-.....-...............-. . 3‘07
1.50 - 1..99¢o¢-000‘00..lo‘.’}0'.'.'0..0 20.3
- - 2-00 - 2-49-...-0‘000-.000~.0‘..o'000000 1208
_2.50.- 2-99...;.o-ooooo-.‘oncoco-o.oao 5.2
3.00 - 3.‘90.00.-.--.-.......00..'.-.. - 2.8
3.50 - 3.99.;...-.0-0o--.o.-o.o.o.oouct 105 -
4.00 - ‘.;9..0.---0-0co.nol....l.oo... Ll
4.50 - 4.99..0.-..-.-0...ov-q-.-c.o.o. 0.2
5.00 - 5049...-..-0..000naoo~co.oooooo o!z
5.50 - 5.99..‘C'.....0.....'.‘....‘..' o‘z

While has been estimated that free s11ica dust Purtidies, 1 midron-in-dtamvter, re- -.
quire 8 hours to fall 6 f£t, in atill air; perticles § microns in dismoter require .
less than } hour to fall the same distance. Considering thii fact, it i3 apparent

that the dust hazard from a- partioular operation may, even though carried out for

short periods, be acute throughout the working day, In view of the fact that the con-
dition of still air 1s rarely, if ever achieved, and that dangerous partioles exist

in sizes below one micron, it is evident that a hazard exists.

Fortunately most of the outside sand-blusting is done in more or less isolated
locations which makes it rather improbadle that there will be any unsafe siliea dust
exposure to other workmen. Howsver, should it become necessary for any work to be
done in the vicinity of sand-blasting operations either on process wnits or the sand-
tlast -sheds-or-yerdeit-ohould -bo-Temenbered.that .thare .ziay .ba. 211408 dust. in, the
air even though it can not be seen, Dust counts as high as 5,344,160 partioles ten
miorons or less per cudic foot were found in samples -taken a'bo\ﬂ: 80 foet "dovmwind® .
(wania bloning about 15 to 20 miles per hour) while sand-blasting.cracking coil tubes;
adout 95Z of these dust particles appeared angular crystalline under the Konimeter .
nierosoopo ard were about five microns or less in size. Samples taken about 100 feet
"dovawind" fron sand-dlasting opention had ¢ounts as high as 1,812,480 pu'tiolos per-

cubic foot. .
h 0 01 4 41 18-0000022
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Dust counts as Ligh as 13,933,440 and &8 low as 453,120 particles per oubda
foot were found in samples taken during the £illing of the Send Blast Heohine feed
. hoppers. The high counts were found when sand was shovellod into a small oirsular
scraen and shaken by hand, the lower oounts, when the sand was simply shovelled in-
to the hopper. The eversge dust produced by filling or charging the Sand-Blasting
Nackines s ~4;950,;316 -parbicles; ~ben miorcne .or.1os3, . per.cublo.Laat,

Dust counts as high as 4,964,320 particles, ten mlorons or less, were found in
sarples ;aken insjde a Sand-Blasting Roci while oleaning castings. The average dust
in this room during sand-tlasting was 3,873,626 particles per cublo foot. About 80F
of these particles were angular crystalline three microns or less in site and about
20;% appeared rounded, quartz-1like crystals about ten microns in size. There were a
few rust-like sceles over ten microns in size and a very large mumber of minuts derk
metallic particles too small to be cownted accurately. The dustiness of this:opera~
tion could be greatly reduced by the use of steel abrssives exnlusively. '

All of the samples for dust counts referred to above wore taken at face lovel
in the vieinity of workmen.

6,000,000. dust particles per sudbic foot is the tentative maximm dlon;ble
1imit of dust particles containing free silica of & size less than 10 miorons rocom-

mended for sand-tlasting, .
' II - FILTERING OPERATIONS

. The prooess of filtering 1s extensively used in tho refining of potroleum
products to improve the color atability and to remove impurities from motor lubri-
cants and paraffine waxes.” The three materisls most cammonly used for thia purpose
are Filter Clay or Fullers Eerth, Contact Clay and Bone Blaock, Consideradle dust is
produced by the handling, charging and reconditioning of these matorials.

A - FILTER CLAY CR FULLERS EARTH;

Yhat is Filter Clay or Fullers Eartht Filter clay cannot be identified from
chemical compozition dut consists of silioa, alumina, iron and alkaline earths in
warying percentages. The distinguishing properties are lack of plasticity and the
power to remove color from oils, There ars numercus deposits of this clay and other
filtering earths in the United States; the oldest and among the most extensive are
those -found--clese-te the-Florida-Geongia-line, -.One.of thass, st Attapulgus, Gaorgia,
supplTes 2 major portion of the clay used by the affilisted Standard 0i1 Coxpany '
(HMew Jorsey) organizations. At the mine this material comtains ca an average approxi-
mately 32% silica and 45% moisture, The average composition after being processed )
and prepared for shipment is approximately: -

sioz.......l.......l.........' 61.‘5 Por °m
nzos...'.‘.'-....."'l.l.‘... 10.08 bl
FOZ%..OO.'.'...O....0...00..... 2.49 .
HSO..C......'I.'......-......' “09
Comxbined Moisture.ec..cececeee  5.61
Free “ozaturecuo'o..c-ooo--o-'. 6028

2 33 2
3 3 2 g =

The comparatively low dust counts found oven in places whore there wis Glésning asid
gwreeping i3 1o doubt -due to the fact that this filter clay is of a rathor cocarsoc na-
ture and without apprecirdle amount of fines. . '

. There appears to be a wide variation in the cmposiﬁion and fres silica con~
tont of filter clays used in European refineries, "Torranma® a Gerran Filter olay -

used in Poland shows:: SRR
18-0000023
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Loas in ca}cinntion.............. 6,05 per oe
Fres Silica (Si02)iececcecce,o.., 83,27 "
A1203 and Fo203eeescetecsicenaies 8,27 " 7

The filter clay used in Roumania is reported as having 60,4 per oexnt. free
g414ca or 76,3% total silicates, "Granosil" clay used in Belgium oontains & total
percentags 61 "TII/2 "pEp cent. “of3ilicates-exprersed 445403, .. The. paroentage af fren
~gilden was .not determined, ) .

Bow 1s Filter Clay Hined and Prepared? - The deposit varles from 2 to 12 feet
in thickzess, probably averaging about 7 feet, There is an ‘overburden of about 35
foot which is removed by an electrically operated drag line or a steam shovel. The
olay is loaded into small cars, transported to the wet clay shed where it is dimped
on to the drying floor and dried for three days. It is then picked up by orange pecl
buckets, losded into portable distridutors and delivered to belt ommveyors whiochdis-
charge the earth into roller crushera where 1t is reduged to sizes up to a maximm -of
two inohes, From these crushers the cley goes to secondary orushers where it is re-
ducsed to a maximum of one inch, Since the clay 13 mare or loss damp very little
dust 1s produced....The olay is' then transferred to tandem oil-fired rotary dryers,
50 to 60 feet long and six to.seven feet in diameter. In ths 20 miniites required
for the olay to pass through the dryers the volatile and moisture ocontent is reduced
40 to 50 per cent., to a maximum of .15 per cent. The sverage_dust ten miorons or
- * less in size in saxples taken &t various polints around the dryers and conveyors was
1,564,969 particles per cublo foot, This rather low dust count is the result of the
installation of hoods with ducts to exhaust fans placed over the discharge points to
the ocnveyors or elevators. About 85% of these dust partioles-wers angular orystale
line in appearance under thd Korimeter miorecsoope and sbout five microns or less in
sizes sbout 15X were over ten miorons in size, The larger partioles had roughedges
and appesred to oontain several small air bubbles. The clay is removed from the
.dryers to hot rock cooling tanks, then to a vibrating soreen. Tho overaize is next
pulverized in a roller mill and the product comveyed to a sifter. An exbhaust system
for the mills and elevators has been installed, This prooess may be repeated until
the desired size material has beon obtained and graded to standard mesh sites, the
better known of whioh are 15-30, 30-60, 60-90, and the 200 mesh, The 60-90 grade is
protably the most commonly used in the petroleum industry when decolaring by percola-
tion, and the 200 when contacting. However, the 30-80 is preforred by most of our
refining units in the United States. The size seleoted is apparently determined
largely by the type of reburning equipment. : :

A Soreen-tests-ars-made-heurly-to-dnsups.that the sizes are within the specifi-
cations. Hore 'are two typioal sorcen analyses: N

30 - 80 GRADE FILTER .CLAY -

Mesh ’ Poer Coxt,

076!'30..’2’.-........-..-..'......... 907
30 - 40--.-..-.o---oa.--o'o-..ocao ‘7‘5
40 - 60......-...---..o.o.coo'oo;o ‘003
60 - Bz-..-....'....-.............- Ls
Thr\l 82‘oo--.o'ooo--o..-n-o--oooc-c. .’_ LO
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FINES (100 = up) GRADE FILTER CLAY .

Mesh . Por Cent,
OFer 97 veevceccevocsnnnsnessencscane 0.8
.-97 e 15?0-:.0».oao-o.ooonto.oaooac 22.7
e :"”ww'g'""’zw--n..a. P A AR T &2 o M :w&c--o
- :h"u 200~~-......-.....----.u........ 5807
> Total 100,0

There 18 very little dust produosd by the sifting operation, All of the oone
neotions are designed to be duat tight but there is some leaimge., Samples of aip
taken at various points around the sifters while in oporation had an average of
2,208,960 dust particles less than tem microns per cubio foot, About 85X of these
dust particles were slightly engular orystalline in appearance and five miorons or
less in size; abovt 15% were 3lightly rounded semi-opaque tenmiorons or over in size,
The larger partioles had small eracks or fissures and several small air bubbles,

: Hen spend sbout two hours a day cleaning, repairing or Téplading ¥11k soreems
4n the siftors. Samples taken during thisz operaticn comtained an average of
2,039,040 dust particles less than ten microns per cubic foot. About 97X of these
dust particles were angular crystalline in appearance &nd fiv'e mioroms or-loss—in
size} about 37 were opaque over five microns in size,

. -After being sifted and graded the clay i1s ready for shipment. Tho 30-60 mesh
grade is placed in burlap bags holding 128 pounds snd loaded into railroad box oars;
about 400 bags to & car on an average. Dust cownts of seamples taken during the f£11l-
ing of the bags with the 30-60 mesh grade show that there are from 7,589,760 to
9,968,640 dust particles less than ten microns per cublo foot which indicates thet
all men engagoed in bagging and handling bags in tiis area should wear spprored respi-
rators such as the "M, S.A.Comfo". About 80X of the dvat particles in samples taken
during the £illing and handling of the bags appoar slightly angular orystalline under
the microscope and are five miorons or leas in size; 20% are rounded crystalline, ten
mierens or over in sizs,

Bulk Loading of railroad box cars with thg,30-60 mesh grade produces clouds of
dust, but a major portion of this dust is app ¥ly larger than 30 miorons in size
a3 samples taken during this bdulk loading had an average of only 8,853,440 partioles,
+ton morons-or-less -in-size-per-oudle-Lfoot.

.. The Fines (100-up) grade is put into 128-pound cotton bags. Dust counts in
saxples taken during this operation showed that there wore from 4,644,480 to014,216,840
dust particles less than ten xiorons per cublo foot in the air being dreathed by the
© £41lers, wmeighers, semers anmd truckers, About 80% of these particles were rounded,
semiwopaque ‘orystalline in appearance under the Xonimeter miorosoope and five miorons
or less in size; 20X were semi-opeque crystalline from about seven to fifteen miorons
in size, There were also a large number of very small particles about cne microm or
loss 3in aize, . .

Hom is Filter Clay Used? - Upon arrival at the refinery, the dags of olay are
removad. Lron the box  sars Ry & crew of men usually from the General Labor Department;
the jJob being rotated so that the same men do not 'dg “Ells™ (A4 MIKY YperKtion more
than perhaps taelve hours twice a year on sn nverage, Goggles and "M, 8,4, Comfo®
respirators are generally provided. The clay is either trucked or dragged to an
elovator or conveyor hopper and dumpsd and ths bags are piled for atorage., At points
where the olay is received in bulk, it is unloaded by a large wooden scoop pulled by
& motor driven drag-linme. Unloading, handling, and dumping tlis olsy 4s one of the ~
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dustiest parts of the filtering operation. The amount of dust produced is of course

dependent on how the work is ddie, the ventilation provided, and the oare used by the
men doin; the job., Here are some average dust counts of partioles less than ten mi.

orons in samples taken during the unloading of bags of 30-60 mesh Attapulgus olay

Partioles Por
T _Cublo TFoct

Unloading and dumping bags (128 1bs. ) into Hopper at a

southam Refine!‘y....-..-..-.-.......... 5,403,456
D\mpi_ng clay from Bags into Elevator Hopper at a .

Northern Refinory....cceeceesceesccscacs 2,237,280
Handling bags from Storage and Dumping into Elevator Hopper

at another Narthern RofinoIYicecscrvocee 755,160
Imid’ Box car Dws-ns mo&din‘."CC...".......Q...".0....‘...... 1.110.1“
M’idﬂ“ " Presssreserssstassar sttt Esascsessso R 372'924
In Filter House Passageway being used to Truack Clay to

Elmtor hQPpGr.-.-...o..o.......o-..o-o 339,840
Avenge Dust Produced while sweeping up 1liislde odr ufter

unlo‘dh&.o--..oo~o-o-o----o.-ooooo.-o-- 651.350

Apparently unloading olay in the bulk 1: less dust'y than handling and dumping
of the olay in bags, Semples taken during the unloading” of bulk clay gave these-—
average counts of dust under ten microns in size:

In.side car during unloading...................... 962,880 partioles poreubio focrl:
Outside " eteesctavecccsesscssas 823,040

There is of course more dust produced in the vioinity of bulk unlcading than ic pro-
duoed when handling and dumping clay in bags. )

Aftor dumping, the nenw clay iz taken by elevators and eonveyou to storsge
bins vhich hold about 20 tons each., This is also a dusty operation due to the failure
4o cover the storage bins or to place hoods over the Junotion points of elevators and
belt oonveyors. Semples taken during the filling of atorage bins with new ohy had
these averagoe dust counta of pu-tiolos lesa than 10 miorons in sizo:

Duat over Bins nroxmd olovestors and conveyors during
""‘"“’*talm-..t ‘ Na‘thm RQﬁneqon.nounooc 1'910.432
nfe w " % Conveyors while £i{lling at another ' ' '
Northgm Rofinez-yoooono.-oOIOQ.'ocacncooCOOQCQO-‘;.. ‘.275'842
" " " & Conveyors whils filling st e .
Southern Rcfinory...........................u...... 4,531,200
" Face Level on Walkway over Storage Bins Northern ‘
R‘ﬁﬂ‘ry while Hllin& BinN .vcccecenscessscooscccvoce 2.307.776

Duat Counts as high as 8,809,280 particles por cubio foot were found in samples taken
near the discharge of one belt conveyor into the top of @ storage bin, About 90% of
these dust particles appeared angular crystalline under the Konimeter microscope and
wore five miorons or leas in size; abovt 107 were black, opaquo, maxy scale~like in
appen.rmn -l.mi-t:n .nicrons or over in si:ze, _

"BURNING"™ CLAY - From the atorage bins the olay is condncted by chutes uul/or .
conveyors and elevators to gas or oil fired Wedze-Burnmers or Rotary Burners or Kilns
in which it is "burned” or roasted, and then discharged into rotary coolers mhere it
i5 cooled. Where all openings. chutes and elevator outlets as well as the onds of.
rotary coolers are properly enclosed and an exhaust duct is placed over the burner,
-very 1ittle dust (an average of only £04,160 particles, ten microns or less in sige -
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por cublo foot) is produced and no respiratory protection 1z necessarys Three types
of burners or kilns are used to recondition filter olay. Average dust sounts of
samples taken during the operation of these burners give a comparison of the amount
of dust (partioles ten microns or less per cublo foot) produced by each:

. o ~ Toatal Goneral
Typo of Furnacse Feeding About Furnace Codlers T Ryerare

Herman-Frasch 0il or
bG‘ﬂ ?1rha~ (R AT RS X 20524'3201--'0 3:7.000480"" 2F732'880'0000 2,990'5*2

“adso Gus Flred......-n. 5.399,680.0.: 1'5221459*"’ 2l108|5900'.'co 21395,971
Rotary " " ieeene... 2,067,360.... 1,070,046.... 3,115,200,,.,. 1,818,206

The present practice of using a campressed alr hose to clemn up the clay on
the variocus floors of the Furnace House at ono of the Refineries is particularly ob-
Jeotionatle due to the exoessive dust (12,687,360 particles ten microns or less por
oudbio foot) which 13 stirred up

« 7 About 30 of ths dqust paYtislwa in-samples taken during.the.burning of filtar
elay were angular transperent crystalline in appearance and five microns or leas in
aire; 5% were round opaque, ten microns or over and 6% were rounded semi-opaque, ten
microns or over in size,

Exposure to dust produced by burning or reconditioning clay 1is rather limited.
Usually there is one fireman for each shift of eight hours, three shifts per 24 hours
and & porter for the day shift only. Since one of the porterts main jobs is to ’
"glean~vp” he is exposed mors continuously to dust than are the firemen.

CEARGING FILTERS - The cooled, burned clay (30-60 grade) is conveyed to the
filters by meens of elevators and belt conveyors and charged through chutes fram the
“conveyor belt tripper at s rate of from cne and & quarter to eight tons per hour,
These vessels hold from seven to fifty tons each. The amount of dust prodwed during
the charging operation depends upon the grade of colay being handled, the‘rate of
charging, the position of the cley on the conveyor belt, ths cofdition of the convey~
or belt, tripper and charging chute; also whether the top manhole of the filter is
loft open during the £1lling. A genersl average of 54 dust sounts made of semples
taken during the charging of filters at all of cur plants using 30-60 mesh Attapulgus
Filter Clay was 3,717,884 particles ten microns or less in sire per oubis fecct. The
amount of .dust produced by the charging operation varies considerably at the various
planky as i3 showm by these averages: -

Refinery _ Charging Rate _Particles pe.r cubio foot
Baton Rouge 8 tons per hour 4,zn,4i3
Bayway -1/4 " = = 2,435,520
Bayonne 12 om0 2,342,944
Eagle Worka 6 "om " 1,042,976

It i3 the general belief that the more times a clay has been used and reconditioned,
the less dust is produced dwring its handling. Our study does not confirm this be-
1ief as applicable to dust produced while charging filteras. Averages of dust counts

¥ TS ey

in samples: Eaken qufluf THIY vperativn-were:

* 1 01‘)'0'00'.0¢;‘¢¢-3o00~ 2.242.9‘4 P“ticlBa yor subiec foot .
# 3 " Smeensssantsrsnanw 4.6“,382 - " . » " *
- F 10 % eiieeliieesenses. 3,896,832 L v
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} According to an analysis of perticls size made by the Bayorme Laboratory of a
sample of Raw (30-60 grade Attapulgus Clday) No.l,-No.3, and No,8 Wedge olays, the
following 4s the size classifioation or distribution:

Raw Clay #1 Clay #3 Clay {8 Clay
100![0‘_5 9805%..-.....-- 99.4xcc¢.oao»oo98.7%;0..--.'0 9803%
»

Dismeter of Particles Raw Clay #3 Clay #8 Clay
Hillimeters Microns Per Cont Per Cont . Per Cent
L149 to .O74 149 to T4 0.14365 . 1. 00750 0. 54159
.0T4 " ,044 74 " 44 0. 55095 0.17186 0. 08449
.044 " ,035 44 " 35 _ 0. 29760 0. 05369 0. 04585
.035 " ,025 2. " 26 o nd  .0,21886 - f~--0,03887 - | --.-0,01803
.025 " ,015 25 " 15 . 0.,17550 . 0, 01729 0. 00847

1 .0o15 ™ ,005 15 ™ s 0. 11640 0.01027 . 0.00338
.005 ™ ,001 5 " 1 0. 00046 0. 00052 0. 00021

About 85% of the dust particles in saxples taken during the charging of ¥#3
olay were slightly argular in appearance and five microns or loss in size; 15X were
rounded semi-opaque, ten microns or over in size, About 75% of the particles in
samples taken during the charging of #10 clay were slightly angular crystalline, five
microns or:less in size; ebout 20% were over ten microns in size and were seml-opaque
about 5% were round sem§-opaque betwoen five and ten microns in size, All of the
larger particles appear to comtain small bubbles, There are numerous small blaok
spocks about one-quarter mioron in sice. ‘

Cfn.rging of filters is usually done by one man per shift for each filter -
* house, There are three shifts a day. These men have an average servioe of about 20
years and work elght hours a shift, nine shifts out of fourteon.

Ventilation is provided in the newer filter houses 'by.oightnn-inch roof ven~
tilators extending about twelve inches above the roof and also by windows which oo~
cupy about 80X of the wall space in front of the top of the filters,

QWPING FILTERS - After tho filters are charged with clay they are plated up
and the oil is allowed to percolate through the clay for several houra, the length of
time depending upon the nature of the 0il run and the "y16ld"” of the eclay. The oil
i1s 1ll drained off and the clay is then washed with naphtha or "Varsol™ und steamed
to remove all trace of tho naphtha, After this the filter i1s dumped on to a canvas
belt conveyor and the clay returned to the Xiln for burning or reconditioning. Filter
clay 13 used as many as fourteen times before it {s finally discarded. Im order to
determine vhat offeot the reconditioning of filter olay had on its free silica con-
tent samples were analyzed by the New York State Department of Labor, Division of In~
dustrial Hygiene with this result: .

- Raw clly.---a'--tc-...c- 6230 N 18"'0000028

01100....-.----.......-.. 8050
Thl'oe...n.u-.......... 9‘20

- ' ’ Eight..eeeeeecnicnnnnes. 9.30 001447

Considerable steam is usually given off during the dumpliig which probably
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‘explains the smaller dust oount (a general average of only 2,518,761 partioles ten
miorens or less in sire per owblo foot) than would be expected, The dustiest part of
the filter dumping operation is sweeping up the floor under the filters after dump.
ing 1s oompleted, Samples teken during this sweeping or oleaning up had as high as
16, 5387660 parsioles.par.cubis. fogk, .alshough the general average of samples taken
during dumping at the various refineries was 2,514,818 partlsles Per ¢tible Toot: About
96% of these duet partloles are siightly anguler orystalline in appearance under the
Konimetoer microscope and are above five microns or less 1ln sizo; about 5% are rounded
somi-opaque gver five microns in size. Occasionally the olay doesn't flow" when the
ﬁltorpgs opened’ end must be started "flowing" by means of an iron bar, This aotion
causes some dust (2,888,640 particles per cubioc foot) but not as much as pounding the
bottom and lower sides with a sledge (4,248,000 particles per cubio foot) as is scme-
times done, After the clay has run out, tlie inside of the filter is swopt out with a
broom whish produces a little dust (an average of 792,960 partioles per oublo foot),
The filter is then plated up and 15 ready for recharging.

The work of dumping filters is done by cne man per shift, for each filter
house, These men have aii arerwge-servive-of-about--ben years.and .work aight hours a
shift, nine shifts out of fourteen. Thoy are exposed to dust less than 60 per cent,
of their working time. '

Spent olay ig used to & limited oxtent for packing around valves and fire hy-
drants to prevent freezing; also for ocertain other small absorbing job suoh ag on the °
varechouse {loors of same of the larger bulk sales plants where lubricating oils are
trensforrod from barrels or drums to smaller oontainers, or loaded into five galloen
oans. from bulk, Most of the spent clay is disposed of, however, by dumping it on
‘nearby Company property and, to a lesaer extent on railroad property near river banks.

Composition of Filter House Adr Borme Dust; Samples of dust from Attapulgus
Clay, whioh had settled on the tops of elevator housings and on girders over the
storage bina in filter . houses, were submitted to the United States. Buresu of Hines Bx-
periment Station for petrographio examination. Ordinarily positive results are not
obtained in potrograpiic tests for the identification of minerals in atmospherio dust,
Howeveor, the semples subtmitted were coarse enough to give results in most oases, In
studying the results of the petrographio examinations it should be borne in mind that
the sanples submitted wero settled dust, and that they are not represcatative of the
composition of the dust that would Ve breathed generally owing to the differsntial
aettling rates and the ease with which the various mineral oonstituents oan be orush-
od to a powder, ’

"Montmorillonite™ ((Mg, Ca) 0,412 Oz, 583 02. nH20 —— ne~5+to0B8) i3 the miner-
ol that s charsoteristio of many types of fullers esrth. Not &ll of the less im-
portant minerals found were fully identified. , . -

Clay dust from top shell of elevator - Top ﬂ, Herman-Frasch mo.

Quarts - 10% Montmorillonite ~ 607
Caloite, Mlorooline and Unidentified -~ 10%

_ Dust from accumulation on girder over clay storage bins -~ #£4 Filter House,

Quarkts - 10% Montmorillonite - 70% -
Poasibly other olsy minerals present, opaque - 20%

Dust from sceumulation on girder over clay storage bins ——#1 Filter Hodsg,

Quartz - Over 1% Montmorillonite = 55%
Opague - 40% - ' Unidentified ~ 5%

18-0000029
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Control of Filter Clay Dust: Dust in a filter plants results prinoipelly from .
. the operation of the clay handling machinery. The condition is aggravated by the
present practice at some refineries by using an air hose to blow sscumulated dust apnd
spilled olay from equipment, walls and floors, Handling a fine light dust produoing
materia), ¥USH wy~ritterciwy;in-e-syshemshioh.includas. opsn. beld panreyors. ds.in.
herently a dusty operation, (12,687,360 partioles, ten miorons or less in size, per
cublo foot). It is difficult to prevent some dust fram being goemerated at vicloading
points where the- olay falls into chutes or bins, but it can and should be controlled
by means yof hoods, snclosures, and adequate exhaust systema with effective dust colleo-

tors. .

There will alvays-be an irreducible minimum of spillage and dust sottlement
wherever dusty material is handled in systems such ms oxist in most refinery {ilter
houses. This i3 an economic waste and increasea the difficulty of the dust.control
problem. Unless the present practice of cleaning dust spillage by blowing with ocm-
pressed air is changed, the necessary periodic cleaning will contimue to be.a very
dusty and unhealth{ul operation even though 311' precautions have been taken to pre- -
vent the escape of dust from clay handling equipment,” “A #ddernindurtrinl-veouum
cleaning aystem would do the job efficiently, without creating any dust, :

The principal source of dust in filter buildings 1s the belt comveyor which is
usually located at the top of the building. Gusts of wind from the monitor blow the
olay and dust from the bdelt. A certain amount of dust is also gonorated by olny falle
ing into the tripper chute (6,060,480 particles per cubic foot) and discharging from
the tripper chute into the chute leading to tho wvarious filters (7,306,560 partioles
por ocublo foot), .This could be considerably roducsed by inserting canvas or sheet iron
oormeéstions between the ends of the tripper chutes.and the chutes to the filters,
and bty using a properly designed belt tripper on the conveyer belt, :

- " Bins for the storage of rilter olay should be closed with stecl decks haring
‘the smallest possible openings in the form of chutes to rooeire clay from the canreoy-
ers. "If oare were taken not to overflow the bins, the dust and spillage ocould be
greatly reduced, -

For complete control of dust, an exhaust system equipped with dust oclleotor,
fan, ducts and hoods should be installed to remove dust from the points of origin,
such as, all unloading points (except movable trippers) of each belt conveyer in the
building, ‘mew <lay-bins..and burned clay hing, .One estimate which has been propared
for suoh an installation calls for an exhaust system with a capacity of approximately
15,000”cublo feet.of dust laden air per minute, and 3s based on maintaining an imvard
flow of air at openings into hoods and bina at a recommended velooity of 200 feet or
more per minute, In considering dust sollestors, it should bde barne in mind that the
. ¢eyelono typs will not remove the fine dust partioles (ten miorcus or less in sice).
which are most injurious to health, and that the cloth bag type fllter has been proven
to bo more successful in remoring these fine partioles.

Under existing conditions at most plants it is almost smpossible to keep the
Plants olean, regardless of how carefully the equipment 1s operated. However, the in-
stallation of a vacuum system and adequate dust colleotors should enoourags operators
to exercise more care in tho operation of equipment and thus cut down the.amount of
dust and spillage. - . s - .

B ~ CONTACT CLAY:

. Most contact clays, particularly in the United States, are #0id treatod “Ben-
4tnite". Bentonite is a non-refractory clay, a doudble silicate of ircn and aduminum,
dorived from the shale of the Fort Benton formation in the upper Missouri valley,
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- There appears to be a wide variaticm in the ccmposition and free silioa cone
" gont of American and Europeap contact or sctivated clays. "Filtrol" an extensively
used Amsrioan oontact olay 43 reported to contain about 57X free ailisca (silfoca which
i1s insoluble in concentrated hydrochloric soid)., "Hilwhite", ancther extensively .
used American contaot clay, contains 65X froe silioa, Tho oontaot olays listed are
those-most~extensizaly used in Europe:

Inseluble in Insoluble in Consentrated

Concentrated HCL HCL and 65_ ‘NAo COx,
’vary“/_t:hy (French)ivavense TS5e 0% caconnnconne 64.6%
”Tarl‘ﬁu Eztr&" (Garmn)...r 64.4%’..‘0..1.0.': . 27.2% .
”cl&rit" (It&lim).........‘ 49ﬁ.5%¢~-0000~-00"_ 60.6%

"Tonsil ’.&c". another French contact clay, has 61.75X froee silics.
The main constituents of "Petrlsil”, a German contact olay, are:

= Total Silicki: svevvvrreveoen —ble 57)!
mmo (c‘o)......'.“"."-.. 0‘.63%
Aluminum and Iron Oxides.,.. 18.33%
Loss on ignition (Water).... 23,62%

" The balance probably consista of-
potassiuwm and sodlum oxides.

.. 'rho following &s the result of a pestrographio exsmipation
of "Petrisil" which was made at the United States Birsau

_ of Mines experiment statiom :

QM!.....;“Q"O“.‘.-.." sx
Hontmorillonite,,seeevecrcse 90%
- Unidentified Minerals.....ee 6%

'fho use of aontaot olay for improving the oolor of lubricating oils 1s a re~
ocent dovelopment.

:M: present the price of contaot olay 1a so low that it is uwsed only once snd
then disoarded, . ’ ’

& . Although there are many contaot olsys on the market, = large wm#nt;b of that
used by the Standard group is known as "Filtrol™, consequently this was inoluded in
our dust studies, . - .

. Yhat is "Filtrol™ end How is it Produced? “Filtrol"™ is a pulverized moid treat
od Bentonite, used as a decolorizer, absorbent and deodorizer in the refining smd
preparation of both organio and inorganio oils. It comes from "open out™ mines in
Mississippi and California, -and ocours in beds adout two and one-half feet thick
uder an over-burden of some elghteen to twenty-five faet, There has been some.doudt:
ag to its origin, but it is now believed to have been voloanio dust transported by
the air and deposited under the waters of either & lake or a sea. Raw Bentonite is

minedmnd-2oaded onbo Arwcks.with stosm ahowals. apd tlien taken to the pre tion
Jlant, . A tractor scoop 1ifts the raw material from the storage shed Iloor andplades
it in a hopper cut of which it is fed into an eslevvator by mesns of a stosl pan feed-
er. The elevator discharges into a crusher which breaks the material domn:sufficient-
ly to enadble it to pass through a soreen (three meshes to an fhoh) onto a belt cone

~voyer which takes it to & pre-mixer whers 4t is mixed with wmater to form a "slurry”.
Thia slurry is passed into large wooden tanks snd treated with dilute sulphuric acid
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agitated with air and steam. It is thon dumped into thickeners, washed, and deliver

od to sn Oliver filter. From there it goes in turn to a pug mill, drying tower, oage

.and imp mill, end classifier, ~The finished produst is placed in a bin where it i,

put into fifty pound Bates Valve paper bags by means of a Bates Bag Packer, It g
shipped 4n railroad box cars, each having a oapaoity of from 1600 to 2000 bags. The
three grades of "FIItFol™ “in grextest domemd-are: : '

RADE . Per cent. of Coarsor Finer

(Per oont. thru Total Than 200 - 325 Than
’ 200 mesh) Production 200 Hesh HMesh 325 Mosh
86 - 68 " 80 14, 0% 16. 9% 70. 0%

76 - 68 16 23.0% 24, 0% 63,0

90 - 93 6 8. 0% 23, 0% 69, 0%

_ The only red—dut.ﬁndmjng.ﬂperatiom in the production of Filtrol ere the
£4114ing, stacking and handiing of the fifty pound bags., Samples of dust taken during
these operations.revenled the followinge

Operation Particles per cu ft,
Average dust filling bags with 85-88 grade 10,416,096
b " packing room while filling bags 9,572,180
" "  produced in handling of filled begsa 5,845,248

An: exhaust system has been installed to reduce and oontrol the dust produced
during the packing of Filtrol. This ccnsists of a metal hood abore the filling tubes
4n front of the machine, with & basin below. A aoven~inch duct leads from the basin
and a six-inal duct to a.canopy in back of the packer, both commeoting with a ten-
inch main duct vhich runs to a Sturtevant Fen (1750 R.P.1. ) designed to handle 1,620
oudlo feot of air per minute against four-inoh water statio pressure, A cyolone dust

‘¢olleator removes the larger partioles from the air before delivéring it to a tubular

oloth dust oolleotor. :
About sixty per oent. of the dust partioles of samples taken during the fil-

‘ling operation are slightly angular orystalline in appearance under the Konimoter mi-

orosoope,” and "dr¢ Xdvut-two-niorons-or-less..in alzes approximately. twenty per cent,
appedd £o be rounded orystalline, glass=llke, btut with rathor smooth édges, and over
ten miorons in size, There are a large number of vory small gray-partioles (adout
trenty per oent.) too minute and too mmerous to oount ssourately. -~ )

What- 1z the Chenleal Composition of "Filtrol®! Below is the result of an ane-

T S ————— W

.alysis by a commeroial cliemioal laboratory in Los Angoles, California, of a sample

of Filtrol from the Jackson (Mississippl) plarnte

Per Cont,

811101 (sioz)coo.oooop,ooo-o.un.ooccq.o". 56.90

! ~"'-~MM.-£“2.Q3)¢A.-.....-.9.,; se008scsrecone - 13’ 97

{Forrio 0xidé (Fo208)eerscraccearesssssne ™ LiHE

Titanlum Oxlde (ﬁm)...o....o.......-'-- oolo

Caloium Oxide (0‘0)0---o-'oooopnoo-oo;oo 2. 82
Haploliun Oxide (” )aoo.o.o'oooo.ooaou 3. 56 o
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Per Cent.
"
Sodiunm Oxide (“&20)-o-o-oo-n---o.-oocoo- 0,04
Chlorine (01)........-..-coocoo..oa.-oco -

Phosphorio mdride (ons).......ooocol

mm’u‘w"m*m‘)fh'ﬁv"smvtna . J)..ﬂ3
mlwtiwloaa.-....O.-......'..... 20.00
ZFroo Holsture..ocoueeecrenoeoscceaensens 12,23

"It is customar; to separately report materials such as Siliea (S102)

- and Alumina (A1303) in ultimate enalysis although the elements aro
Jmown to be in oonbination with one snother. It is diffioult to get
ar analysis of free Silica. and since the qumtity contained in Fil-
trol would be very small, we have not attempted to have this par-
ticular analyuiu made.

The following is 1:.!10 result of an analysi: of "Super—«Filtrol"™ which was made
in. Frence:

Per Cent.

Hoisture at 120 degrees € . ..coceccvsas 16.6
Loas onimitio&....'..‘.....'..."'... 33.5
Insoluble in concentrated ECL .......... 55.0
(Total Silica and unattrcked orystals)
Insoluble in HCL and in a 5% Na2C03 solution. 15,0
(S1le>, guartz and unattacked crystals) .

A mieroscopie examination shows e fow particles with
Yaocute a.ngles". )

An examination mdo by the United States Bureau of Mines Ezperiment Station 4r
Pittsburgh, Pennsylvania showed that Filtrol contains more than 1% quartz, 95X
Hontmorillonite ((Mg, Ca) 0.A1203-5S102-nH20--n=5 to 8) and 6% unidentified minerals
A similar examinaticr of Attapulgus Fines (200 mesh) showed §% quartz and 95% Mot
morillonite,

How is Contact g}gy Used? The olay is mixed with oll, agitated and heated, ax
ther sliowed to SOLEL6 6r runm throagh-s~filter-prosc.- -Zt-is.then dlscarded, . Ihe
olay 43 either dumped directly into the oil or placed in a hopper from whioh it flow:

into irdtors or mixing chambers where it is mixed with the 0il and then pumped to ¢
f1lter tank, The only dnsty operations are the unloading of the material and’ dumpin
it into the hoppers or mixing chamders, The higher dust counts with the oontact ola:
&3 compared to filter clay is probadly due to the fmot that it 4s a finer material,
or at least disintegrates more oe3ily than the filter clays studied, .

" Samples taken during the dumping of Filtrol and Attapulgus Fines into a reac-
tion chaxber gave the following dust counts,

.Cperation ) Particles per cu, ft,

" Avornge dus% produced %‘YI‘S‘W;SGM ~ 8 ;9605450
M‘S of "Filtrol". 000000000‘.:..0.0.00Iococc

hverage dust produced while duuping 100 pound-
tags of "Attapulgus Fines".......cccseccvee 9,260,640

' : '1a-ooooc;33'
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Under ‘the Konimeter Microscope the particles wers rounded in appearance, The "Atta-
gus Fines" appearod more crystalliné and angular, and had a greator proportion of

: particles five microns or less in size than did the "Filtrol". The counts indioate
that more dust results from dumping Attapulgus Fines than from dumping Filtrol aotie

wated clay.

Dumping fifty pound bags of "Milwhite" (907 through 200 mesh), a Texas contact
cley, into the feed hoppers to the inductors or mixing charbers is an exceedingly
dusty ogerntion. .Samples taken during this operation had as high as 14,046,720 par-
ticles ten microns or less in sire per ocubic foots Samples taken in the middle of
the roam just after thirty bags had been dumped into the hopper had 55,847,040 par-
ticles por cubic foot. Under the Konimetor Microsoope, about 50% of these partioles
appeared slightly crystalline, and were five mlcrons or less in size; 10% wore round,
semi-opaque, tem to twenty microns in size. There were also a few scale like par-

ticles,

Tourteen men with an average service credit of six years are involved in this
operation. Three mon are exposed to the dust during six hours of each eight hour
shift for nine of the fourteen ShiTts durlng thé BSX of the timeé the TIltering plant
is in operation. They wear L S,A. "Comfo" respiratore. ’

After extensive study and investigation the loca)l management has made arrange-
ments to receive the clay in tank cars similar to those manufactured by the General
American Tank Car Company, These cars are self-unloading and will discharge into an
enclosed hopper. .The clay will then be transported to storege bins by means of a
screw conveyor completely enclosed in ten-inch tubing, It will_be withdrawn from the
bottom of the bins, passing through weighing scsles, into the industors where 4t will
be mixed with the oil, This will provide a campletely closed system and should
eliminate all air contamination.

C - BONE BLACK OR CHAERED BOIE:

Roefined wax is filtered through bone black or charred bone to improve its
oolor, This material is ottained from verious meat packing firms in finely woven oof~
Toe bags that hold about 150 pounds each. An open belt conveyer and elevator carry
the bone direotly from the reactivating furnace to the corvered filter charging hopper.
Metal chutes lead directly from 1_:,_!})3 hopper into filters which hold about 3,000
pounds of bone black. Upor complgfion of filtration the bone is washed with *Varaol”,
steamad for. about 24 hoyrs,. washed with hot water, steamed for two hours more, and
then damped upon belt conveyers which carry it to the reastivating furnace which s
gas fired. The bone goes through the furmace at a tempcraturs of about 1100 degrees
Fahrenheit and at the rate of about 250 pounds per hour, Bore black pan be used over
and over mgain, Three mon ono on each shift, with an average servioce oredit of .
fifteen years, are engaged in this operation. Their period of exporure to dust is’
about one hour per shift, The greatest amount of dust produced results fram the open
conveyers, partiocularly in dumping the material from the furnace onto the conveyer
belt. Samples taken during this operation had as high as 11,044,800 partioles of ten
microns or less in size per cubic foot,” Consideratle dust (14,273,280 particles per
cubio foot) also arises from the open hatch. of the filter charging nopper during
f1lling. An eight-inch motor driven exhaust fan has been installed to suok back the
dust from where the elevator buckets dump the resotivatud- bone into the chute to the

- charglng “hoppe¥, ™~ THe st 16335 TFok AL TITUEFINE op SFEtit Tu v¥tincted tu-de-nboud
1500 pounds per mocth. - : N
t

Under the Konimeter Mioroccope about 88% of the dust particles of samples taken
during the reactivation of bone black appear to be black, opague, scot-like, snd are
five microns or less in size; 5% are rounded; semi-opaque, ten microns,or more in sizs.
The angular crystalline and 1ight grey partioleswhich constitute about 30X.are probdudly

18-0000

' ' - 0014
209 . '



-27-

bone ssh.

111 . INSULATING OPERATIONS

Insulation plays sn important part ifi™thd progessiny of priroiwen-prodoots, -

The two types of -“mpulating meteriel most frequenily used saro "Sponge Felt" (asbes-
tos with ground sponge to give dead air apace and thus increase the offoctiveness

of the Apculation) and & mixture of 85% magnesis and 15% esbestos. Rock wool is
used to & consideradly lessor degres, In the ordinary camercial form, Reook Wool,
as used at our refineries, does not present a dust hazard, It is also used for
"house insulation, and is available in small nodule form which can be blosn inte
place, "85% magnesia” 13 & mixture of magnesia and granulatod ssbestos end pressed
into blooks of various sires and shapes (ususlly 16" x 18" x 1-1/2"), The nost. dust
comes from dismantling old insulation snd grinding sorap material for use as a plas-
ter or "ganister™. The average service of mon engaged in insulating operations is
sabout fifteen years, Most of these men have been transferred from the Cammon Labdbor
Dopartwent, They -work-nine.out.of fourtsen eight-hour shifts, in gangs of from two
to six men, and are actually exposed to dust for less than slxty per sent. of their .
working time, Goggles are sometimes provided, and cocasionally MSA "Comfo” Respirs~
tors, but this equipment 1s not used as muoch as it should be. Gonerally speaking,
sbout 85% of their work is with sponge felt and 15X with 85% magnesis insulatien,

"At one of the larger southern refineries about 300,000 square feoy of spunge: felt and
50,000 square feet of B6% magnesia are handled s year,

. A e Vhat siological Resotions are Provoked by Insulating Materials? According

to Dr. Leroy U, Gardner (Jowrn.Indust.Hyg.Mar,1937,Vol.19, No,3, P.1Z21) asbestos dust

with its fibrous particles does not seem to bo readily handled by the protective
mockanism of the lungs, Quoting from his artisle: .

*They are not removed %o the lynphoid tiasue but remain in ocutact
with the delioate wmlls of the air spaces. They beooms surrounded by
an iron-containing coating that fractures and gives rise. to the peou-
1iar structures kmown as Tasbestoais bodlies!., The fibers are irrie
tating, perhaps because of their form, and they oxvite a fibrosis
which begins about the terminal bromochioles and spreads to form 4if-
fuse patches in the paronchyma, Often the dlstribution is sub-plourzl.
In the presence of infection, the reasction to asbestos dust is mush

a NOré F6Vers thun thxt -veused-by-the-dust-alene, " ) . A

There 43 nothing in the pertinent literaturs, nor does the Bureau of Mines
know of any evidenoe, which would demonstrate magnesite (a natursl magnesium oarbone
ats) to bs hammful. It would f2ll in the class of "nulsance dusts™ such as gypi
While many of the so-cslled "nuissnce-dusts™ have never been found -to de harmful, it
is the opinion of most investigators in the field of industrial hygieme that no work-
or should be exposed to any dust in a conoentration exoeeding 75 or 100 millions
of particles per cublo foot of air,

B« What sre the Prinoipel Insulating Operations.and How Muoh Dust is Prodwed
During Such Qperations? There 4a, of course, a wide varistion in the smowmnt of Snsu-
latiom-werk.and.the. ancunt of dust, produasd. A for pxanples, however, will give a

good genoral ideay

INSULATING 12* STEAM LINESs 6" x 18" x 1-1/2" blooks of 85X mag~

— nesis are tied on the steam line with l4-gauge galvanired wire and

: aovered with roofing paper to meke it waterproof, Often times this

work i{s performed on scaffolds twolve to fiftoen feet-abore the ground, -

with men lying on their backs under the line part of the time,” - =
: ~ ’ 18-0000035
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Considemblo dust (as high as 18 124,800 partioles of less than ten
miorons per cubio foot) results f¥om tapping the blooks into plaoce,
Samples teken during the entire operation had an average ooncentra-
tion of 6,881,760 particles per oubic foot, About 90X of thess dust
partioles were slightly angular, orystalline in appeerance and above
Livs miprons.or.lass in sire [(as. seen. under the Xonimeter Mioroscope)s
§;{ were rounded opaque, ten microns or more in sizey and 6% were )
opaque soale-Iike, five miorons or more in sire. Samples takem while
applying psbestos sponge felt to a 12" steam lins had a dust oconcen--
tration as high as 23,788,800 partioles of ten microns or less in
size per cubic foots The average was 12,574,080 partioles per ouble
foot. These dust conoentrations are considered too high for work-
ing without adequate protection.

INSULATING A 750-POUND CRACEING COIL ACCUMULATOR: 6" x 36" blooks
of Johns-Manville "Fire Felt" are first applied and plastered with
oxtra AA Rubberold Asbestos Cement and waterproofed with Johns

" Manville "Insulkote®, The dustiness of handling these materials has
been oongiderstiy reduced sinoe -the-mmufavturers begen shipping-the
“Pire Felt" in ocardboard cartons oontaining thirteen or twenty
blooks, and the plaster in hundred-pound paper bags. Samples taken -
during this operation had an average dust ccnoentration of 4,502,880
particles, ten microns or less in size per oubid foot,” About ’IBX of --
these dust partioles were slightly angular in appearance, five mi-
orons or less in site; 10% wore scale-like; opaques and 15X were"

" rod-like and fibrous, -

INSULATIHG TREATING PLANT ACID SUCTION LINE: Seotions of “Sponge
Felt Pipe Cover™ are cut to fit pipe lengths with an ordinary carpen~
tor's hand saw. This operation produces on an average 821,260 par=
t4cles of dust, ten microns or less in size, per cublo toot. Under

_ the Konimeter lMioroscops all of these partiocles are alightly sngulsr,

" orystalline in appearance, and five microns or less in sire, The
blooks or sections of the pipe cover are held in place by wrnppln; -
#18 gauge galvanized wire about each one.

INSULATING CRACKING COIL BOT OIL LINES: All hot oll lines at orack-
ing coils are insulated with 2" asbestos tubing (85X magnesia and 15%
asbestos) held in place by fins copper wire, Sections of the tubing

mtre cut to £t particular areas ‘hy means of an ordinary oarpenterts
hand saw. This produces 7,788,000 partioles of dust; ten mierons or
less in size, por cudio foot, Under the miorosoope, 90X of thess
dust partioles appeared to be rounded crystalline and about thfee mi-
orons or less in site, Each seotion of tubing iz pownded into place
with the open hand so that it fits snugly against the pipe, and then
wired into position, The dust prodused from both of these oporations
averages about 3,379,520 partigles per cubio foot, Under the mloro-
seope, nppro:dnatoly 80% or 90% of the dust partioles appear orystal-
line, more or less sngular, and five mierons or less in sigze; the re-
uinin; 10X or more are rounded in appearanse, and over ten miorons
in size. ) .

. msnum.nm OR BEMOVING OLD IISMIIDH: As a general rule, the - .
diszantling or reroval of old insulation 1s a more dusty operatiom v
than the application of new insulaticn, The old insulation is chopped

* or out with a hatchet or small hand-<axe, and pried loose and pullod
off with the hands. This produces dust conoemtrations as high as -
6,890,560 particles, tem miorons or less in sizo, per dnbio foot. In

18-0000036
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dismantling en old cracking coil 4" tar line, tho average dust ounoen~
tration was 2,322,240 partioles per otbic foot. In appearance these
partiolea were clear orystalline, rather rounded, and five microns or
less in size, Ko fibres were observad in any of the dust samples from
dtwmantiing-eporations.. After a fom wecks or months service, insule-
_43on on hot lines dries out and appears to dislDtsEratel “Thisis-prob-
ably due to the fact that such insulwtion ia usually oorvered with a
woathor-proof material whish prevents absorption of molsture from the

..ka -

CRUSHING SCRAP ASBESTOS: Scrap asbhestos insulation, usually the
85% magnesia type, is crushed in a belt-driven Willlams crusher to pass
through & sareen with onc-inch holes or slots, and is then mixed with
now asbeatos to make insulating plaster, This operation, which 15 a
very dusty one, is performed by two men, with an average service oredit
of sbout twelve yearas. Goggles and MSA., "Comfo" or Willson Duast Respiw
rators are worn. Considerable duat 1s produced in breaking up the .

- sorap insulation by TAA4 privr-to-orushing (10,196,200 particles, ten
microns or less, per ocubls foot), and also when feoding the orusher
which 1s done by shovelling the broken-up pleces into tho hopper snd
poking them down with a short wooden stiok (14,839,680 particles per
oubic foot), Dust counts as high as 27,527,040 partioles per cubie
foot were found in samples taken from over the hopper, These dust oon< ~
ocentrations are dengerously high, About 95% of these partioles sre )
sharply sngular, crystelline in appearance and five microns or less in
sizo; 5% are opaqus scale-like, six microni or more in site, Crushing
sorsp asbestos iz not & steady routine operaticn, the exposure varying
from eight hours & month to about twelve hours & wook, -

-

CRUSHING OLD CORK INSULATION: This operation is performed approxi-
mately twioo & year and takes about twenty or thirty minutes., The in
© sulation 1s orushed on a belt-driven Willlams orusher, by the seme men
who orush the sorap asbestos, This crushed cork is used for insulating
lines in the oold settling plant. The sverage mmount of dust produced
45 20,018,178 particles, ten microns or less in site per oubic foot.
About 80X of the particles are slightly angular, orystalline, in ap-
pearance, snd five miorons or 1éss in size; 20X are round, semi-opague,
- ten mioroms .or more, Thero sre alsc a large number of very small black
- dark grey spooka. S : .

IV - GUNITING OPERATION

at is Cunite and How is 1% Appllied? « Gunite is & mixture of approximate .

one part (one 94 pound bag) of Portland Cement and two parts (twelve socop :lwnlg

_of clean sharp sand. The sand and cement aro mixed dry, shoveled into the hopper.
of a Gunite machine, using water under about 40-pounds por square inoch pressure and
occamprossed air at thirty to ninety pounds per square inch. It is applied under prea-

" sure, as & semi-fluid, against the surface to be protected {usually process equipment,
such as, oracking 0oil sosking drums and storage tanks), In practiocally every case
where Mt%&n done, it follows -immediately, after the sand blasting jJob used to
olean’ thé s\iredd,” "In Hust-cxses; the-werk-is.penfomad. by the same orew, The indie

“ridur) holding the gunite nozrls is provided with the same protestion az is the
operator of the sand blast nozile, and the men tending the gunite machines are pro- ..
vided with respirators and are required to use them while aotually handling thy sand
.and cement., This involves mixing the materials snd charging thiém into the mechines
(the two dustiest parts of a guniting Job), Samples taken during these oporations.
showed the following dust counts of particles ten microns or less in size:

-

» -
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Operation ~ Partioles per ou, ft.

Soreening sand priortomixing with ooment.. 2,493,160
ﬁiﬁnc DRLON covosservespscasscnnssncnseseans 1.699,200
GBI WX LG ROPPETi v ot ve vins v m s iemne .. 50485, 260

About 407 of the dust partioles in samples taken while mixing the batch and
£4114ing the hoppsr were orystalline, quartz~like in appearance, and about five mi
orons in #ize, The remainder were dark grey in color and below one micron in size,
The dust partioles in air coming out of the bottom manhole of a socaking drum being
gunited averaged 528,640 particles per cubic foot, and were slightly angular,
orystalline in appearance and four mioroms or loss in size,

A gunite crew consists of six men. The average servioe oredit of the mon 4n
the Crews studied was eight years. Two "norzls-men" who "spell™ each other eovery
two or three hours apply the gunite. There is one man at the gunite machine, and "
three men soreen the sand and mix it vdth comext, Only about 25X of their working
time, or nine hours per week per man, is devoted to Fuzilting, C e

- Removal of Gunite Lining: Pnoumatio chisels are used to remove gunite lining,
Samples taken from inside s oracking coll tar aeparator during this operation had as
high as 18,595,520 partioles of dust, ten microns or less in sire, per oublo foot,
and an average of 10,804,080 partioles per cublo foot, “About 75X of theso particles

_were rowmnded, anguler, more or less opaque, in appearance, one miorcn or less in
size, and 25% wore angular, quartz-like, about ten microns or less in size. A chemie
crl apAlysis of the gunite lining showed that it contained 68,2% fres silica, Four
men from the Plant Labor Depértment, with sn average service of seven years, spend
sbout twenty hours per week removing gunite linings from process oquipment, An air
syphon provides ventilation, and the men ere required to use the goggles and respira-
€ors which are furnished them,

V - WELDING AND CUTTING OPERATIONS

* Welding has never beon oonsidered a dust.produoing operation, However, our
studies and those of others indicate that the use of the modern coated eleotrodes or
rods produces a large smount of dust in addition to the fumes which are evolved, A4An
oloctrio arc 15 usted for moat of the welding around refineries, There sre a number
of welding jobs,~however, -for.which . axyeanotyleno is used, Oxy-scotylene iz alse
used for practioally all durning or outting. ‘

A ~ WELDING OPERATIONS:

1, EIECTRIC ARC WELDING: Electriec aro welding is used o all types of eon-
struotion snd repair work. The average service of the eleotris welders is
about two years and most of thom oams from the Labor Departaent, having
been doveloped into welders at the individual plants, They are exposed to -
particulate matter gonorated by the welding operation on an average of six
hours per ahift, nine shifts out of fourteen. This partioulate matter ia
_ordinarily reforred to as "fumes or smokes”, The particles when found
haws s much smaller size range than that of dust, suoh as silioa, With acme
operations there may also be ycme dGst pressit Bt the produet~formed .from
volatilizing the metdl and rod vontings is commonly tarmed & "fwme", A1d
welders aro provided with approved hand shield or helmets squipped with 10
Horiweld lens., Welding in shops i3 done in nanvas or wooden booths. A .
—Stesam or air syphon 1s installed when any aro wolding ia dme Inside of olosed
vossols such as drums or towers,

" ¥hat sre Coated Electrodes?. Coated electrodes are notal wolding rods covrored ”
. « : la_eoa
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with a ocmposition which prevents oxidation and pornits the formation of stronger and -
more uniform welds, . -

What Do These Elsotrodes Contain and What Products Result From Their Usel 1In
general, the coatings used in modern coated welding electrodes are patented or trade
soorets,“with-rpocinl-wirtues.atinidbuted to_eagh. , Obviously, it 1s insdvisable to
put duto these coatings materials whioh might produce products harmfil "to man,
Nevertheless, chemical analyses of both the coatings »nd their products indlcate that
the oontinual use of some of these rods might possidly lead to complicatioma,

» .

Host of the arc welding at our affiliated planta is done with $£5 Fleetweld
costed electrodes which come in two sizes (5/52" and 3/16") and with Genoral Eleo-
tric W-20 §/32° coated rods. Other rods sometimes used are 34 Stainweld EayS alloy -
welding rod, 5/32" Stainweld A rods for stainless steel, and Murex Niokel Stesl coat-
od rods. Among the constituents of some of these olectrodes coatings are:

. Per Cent,
Coated FElectrods Brand 8102 Fluorine Caloium Fluoride
‘WFlsetweld”, Linooln Blectric Coie-eceosss30,28 - -
"Hurex®™, American Metal & Thermite Co.e...28,05 - -
"yUsS Cr-H%- 188" * Aner, Steel & Wire Co,...37.20 - 14‘ 50
"St.rinwald“, Li‘ucoln Electrio'. COoavone csee 12,101 21.20 "3‘ 50
"Reristal K-A-25", Crucible Steel Co......24.03 ° 13,40 - present

. All of the above coatings s&lsco contain Iron Oxide (Fe203) Hangsnese Oxide,

" either lMn203 or MnO or both, and Alwminum Oxide (A1203), in varying per-
oontages, co
The composition of the fluxes or coatings used in G & E types W-20, W22 and

< H-23 i1s not available, but 4t is knovn that they contain amownts of free silicstes
‘and fres silica. According to determinations made dy the General Fleoiric Company,
the maximun concentraticn of freo silica on any of their electrodes wnder e particular
set of conditions is 1,575,000 partleles per oublc foot of air with W20, 778,000
‘with W-22, and 1,093,000 with W-23 under other conditions the conoentrations might be
higher or lower than those given. The maximum permiasible conoentration as Iisted
by the Hetropolitan Life Iasurance Compawmy is 7,000,000 particles per oubio foot of
air, . ..

Coatings also contain cotton fiber, cellulose, oF ¢thér orgativ pulp-whivh .
orcates fumes, but since we are only concerned with dust in this study 211 fime pro-
duaing materials mill receive no further consideration. ; ,

Holding oorrosion-i'oaiating steol with coated .coéroumﬂ-reahﬁng atoel oioo-
trodes forms = slag, among the major constituents of vhich are CT

*Stainweld" TUSS CR-N1 188 “Rezistal®

n\sorina (p).¢§..o.ooooooolgtooon [ R XN R 11-‘%'.00‘.. 6.6&0‘00‘.0.001‘.”
snie. (sioz)..‘.-...‘ 30"."0. LA R X X R J 25‘1‘0....‘03&.6&.'."..'..13’3g
. Iro‘;,‘«chr“‘m and l‘hmgmes - .Oxi.d‘o& . 22, 3%. sesesoe 2‘& 2& secssnosen 15 2%
- Calodum BAAE (D). L1 UL I T e BB M v e s v o 2By O v v s omen 280 T -
The major constituonts of dusts separated from atmosphers by gravity and ool-
leoted from the bottoms of welding chambers after welding oorrosior-resisting steel
_Plates with coatsd corrosion-resisting steel welding rods arer

-
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"Staimveld” USS CR-Ni 18-8 "Rezistal"

Siltd!\ (SiO )aoo.oo-o.....-.oo.-.ooa 11‘07000.----.- 19.6% seevsceoe 10.0%
Caloium FIuorids (CaP )eseecececorcess 406K cccnsnee 11.4%........ 23, 4%
nﬁnw*nrﬂm'""atmimm RLOReL B0 2 T BRI IR e Y s 3606

The tollowing is an interesting comparison between the campositions of dust
formed vhen using bare mild steel elsctrodes and when using coated electrodes ror

welding 5n1va.n1zod “steelsy

Brand Bare Electrodes Costed Flectrodes
o % In0 | % Fep03 % Zn0 X Fo203
"Fleetweld™ 7% 2 20,0 67,5 31.9
"Wilson" 62.6 60, 6 78.8 2.5
"Murex" 60,5 40.0 72.C 28,0
, .

""" Investigations have shomn that there may be as mwh as a five per oent. varis-
tion 'in composition of dust produced by the same make and kind of eleotrode when used
under oonstant conditions-but by different operators.

Ferric o:d.do (Foe203) which ehanates from all welding aros, regnrdiess of-the
type of ooating, 1s disagreeable but not harmful, Consentrations of iron oxide of about
ten milligrams per cubio metor are said to be entirely non-injurious to the respirs-

tory organs. -

Breathing the derfse clouds of fumes of zino oxide, formed whon the zino of the
' grlvanized coating is boiled off by the heat of the welding ere, causes what is ocm-

i monly known as "fume fever". This is evidenced by nausea followed by chills and wn~
‘ploasant fever. The fume fever does no lasting harm except after prolonged exposure,
and the offects are not cumulative. Ordinary ventilation. which is necessary in any
welding operation, is considered adequate to prevent fume fever,.

What Is The Amount And What Aro The Charsoteriastics of Dust Produwed By The
Yarious Eleoctric Arc Welding Operations? There is & wido variation in tho amount and
oh&ncter of dust pr produced by different types of rods on differont materiels under

different operating.conditlona -

~ FIME, OR DUST PRODUCED BY ARC WELDING
Material Being | Electrode | Size of | Particles | Characteristios of Dust
Welded Used Eloctrods {Per ou, ft, | Particles, (Sizes and Por- .
centages Estimated)
Rivets 4nside |G-E w-20 §/32" | 20,050,560 | About 98% angular orystal-
Cross Coil Contod .. line, 5 micronz or less in
Drum, -~ size; 2% rounded semi-opaque,

10 microcs or more in sizo,

Hil@-Stvel ~ " TGIEWIZO ~] ~ 55251414, 839,650 1 Ao\t S04 tuutd “Blitk of réd-
Blanks Inside .J Coated . Aish brovm specks, 1 aierons or
Bopth, loss in size; 20% lligh‘ily angu-
1 lar orystalline, 10 microns or
.less but mostly about Smicrons
— . and large mmber reddish brown.
. specks 00 small and numerous

- tc ocount, . -
: - - 18-—0000040
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F{ OR DUST PRODUCED BY ARC WELDING (Continued)
: .

p—

Material Being| Elootrode | Size of Particles | Charaoteristics of Dust
Welded ] "VEEA" “TEIevtrode-iPer-ons-Pbe-f.-Rartioles,. .. (81zes. and Par-
"3 : centagos Estimated)
1/4" Boiler — | ¥5 Flest~ |  5/32" [11,441,280 | About 80%aagular orystalline,
riath Inside-- | weld 3 microns orless in sire;
Rooth, Coated 10%Z rownd semi-opague, 10
miorons or more inaire; 10%
opaque scale like, 10 mi-
erong or leas in size. Count-
less number of minute per-
) ticles, reddish brown smudge.
1-1/4" 3414 .. g5.Fleet=_| _ 3/16" 19,861,793 ‘;‘."“t 9?;?1“15“1‘1‘ orystal-
.Steel Expan- | weld "1 136, 3 rderons-or-less-in
sion Joint in-| Coated size; §X rounded semi-opague, .
side Booth. 10 miorons or less. Count-
less number of particles
. | roddish brown smudge.
1/2" Rolled #5 Fleot- 3/16" 2,265,600 | All partioles 6 imiorons or
Steel wold less in size; about 10X
(5552‘00—} p;zl- Coatod angular semi-opaque,
8q. Tensile N
strength) ' In- :
" s4de 6+Foot
- Dia, drumnear
~ head. of closed
N ".’nd.
' Welding Flange | Hurex 3 /32" '2,?56,48(-) A1l p&rtiolor 2 miorons or
on 4" Steel Coated . ’ loss in size;-slightly
Line -Pipe, In- - angular, - glass-like; dark
side Booth. ) groy smudge, .
E/6" Boller  |£5 Fleet-'] 5/32% | 450,880 " | About YB% rowil, metallio
Plate Inside. {weld opague, 6§ microns 4dn sizeg
Booth, Coated 25X sémi-opaque, crystal-
l1line, Countlesa number of .
‘ minute partioles
Welding Riv- |£5 Fleot- s/32" | 6,456,960 | Abov: S50% sharply angular
ots in weold ’ ocrystalline, about 1 miocron
Courtney Zdge | Coated or less in size; 10%
Inside Crack- rounded semi-opaque, 5mi-~
ing Coll . erons or more. Countless
Seaking Drue, | N b mmber of minute particles.
) 180000041
2186 . 00146
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FUHE OR DUST PRODUCED BY ARC WELDING {Continued)
Matarial Being | Elootrode | Site of | Particles Charsoteristios of Dust
Wolded TSR T EY et radY ] "Puermoul ~Pti-{ - Rerblodes, 8404 Prre
» e s centages Estimated)
18-8 StainTess | Stainweld 5/32" 849,600 | About 60X slightly angular
-'gtech Band at A semi-opaque, Smicrons or
Top of Soaking | Coated loss in size; 20% rowunded,
Drum Hanhead over 10 microns; 20%
very glass-like, 10 mi
crons or less, S
1/2" Boiler G-E W20 3/16" | 23,222,400 | About 80% semi-cpaque, red-
ate to 6" Coated dish brownrounded, orystal-
Pipe Inside - SR ..} 1ine, Bmicrons ar less; 20% -
. -Booth, round globulés oF Hmatdl 5
* wicrons ormore in sige,
Countless mumber of small
) particles, '
1/2" Boiler Roebling’ 5/32" | 26,592,480 | About 907 black opaqhs, 1
Plate to 6" Irem . nisronorless in size; 5%
Pipe Inside Rod roundeod metsellio globular,
Booth. . § miorons orless; S¥slight-
. 1y angular, sezi-opague,
erystalline, 3 mlorons or
less, Comtleas nmmber red- -
dish browm partioles,’
Back Helding | Fleetweld 5/32" 362,496 | About 95% black opeque
a s on #71 metallio, 2 nisrons or
8" Standard - { Coated less; 5% anguler’orystalline,
Pipo in OQute b5 niorons or Jess. Counbe
side Wolding leas punmber of reddish
Shop. ) brovn particles,
Baok Welding [ Flestweld 8/32" | 1,000,640 | About 95% blaok opague
a Flange on ' | #7 matallic, 2micronsor
6" Standerd Conted loss; S% angular orysta-
Pipe Inzide 1line, Smicrons or lsss.
Booth, Countless number of
. black particles,
Welding Riv- | Flestweld 5/32* | 6,253,056 | About 95% angular crystal-
ots Inside #1 - line, 6 microns or less,
Cracking Coated riostly around 2 microns;5%
Coil Vapor- scni.opagus, round, 5 mi.
: 18 ede e L orons, Countless aumber of
Steel Alumi- Ty T et yraveparttedecy oo e
num Coatéd). ) : ‘
- 13.-0000042
R 001461
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FUME OR DUST PRODUCED BY ARC WELDING (Continued)

Booth.

microns or less., Countless
nucber black partioles,
-brovaish grey smudge.

Material Being |Elsotrode | Size of Particlss | Characteristics of Dust
Helded Used |Eleotrode| Per ouw. ft,| Particles, (Sizes and Per-

. _ oerntages Estimateq)

Mealding 2" Ring| Flsotweld 3/16" | 27,662,976 All particlos less than 2
on 1" Mild ~— |#7 : miorons, TOX rouhd, opaque;
Steel Boiler ~ |[Coated 307 slightly angular, orystale
Plate b . line, Countless mmber of
Inside Booth. black particles, reddish

brovm smudge,

_Hild Steel Stainweld 5/32" 2,605,440 | A1l partioles black opaque,
Sorap Plates A 2 miorons or less in size,
Inside Booth. Coated )

KagS Steol  |Stainweld |  5/82" | 12,460,800 | About 807 angular opague,-2

Taside A miorons or less; 20% llight-

Coated 1y angular orystallime, 5

The U.S.Navy reoently conducted some oxtensive tests with coated electrodes,
and “Found that the quantity of dust or fumes developed while welding on galvanized
8te6l plate was greater than »hén dare steel plates nere used and the dust remaine

od id suspension for far longer periods of time,

It vas algo found that the

average size of the dust particles was 0.27 microns snd that there were 130,000 par-

tioles umder four microns dismeter per oubio oentimeter,

-WIt i1s apparent that considerable quantities of dust are fouwnd in any

Quoting the Navy report: -

aro

“welding operation. The dust formed when operating on plain mild steel:
or corrosion resisting steel is largely derived from the flux coating on

the eleotrodes, as is shown by the camposition of thoso dusts”,

What FPhysiological Effect on Welders is Produwoed by The Use 9: Coated

Eloetx-odug -
on )

—Ascarding.£o.a_atudy made by Dectors, A.T. Doig and. - AP, G Malaughlin
¥@es of Eleotrio Arc Welders (Lancet -~ V.20; 771 -~ 775 (April 4, 1936)), defi-

nite pulmonary lesions which gave rise to atriking X-ray changes in the appearance
of the lungs were found in welders which had breathod the dust or fume from ocated

electrodes,

Qucting Doctors Dolg and MoLaughling

“The eleotrodes or welding roda which contain a core of metal and an
outer covering are consumed gradually by the heat genorated (about 1500°C, )
" during the wolding operation. The metal in the core of the rod becomes
molten and, assisted by the flux contained in the covering, spreads over
the surface of the metal whioh is being welded, The fume is therefore made
up of the volatilized constituents of the coverings of the rods together
with fine perticles of oxidized metal, usually in the form of ircn oxides.

THTRIALELoR thE  TUkies
-ozone which are formed by the action of an slestric spark on the air,
canposition of the ooverings of the electrodes or welding rods becomes, in
the oircumstances, @ matter of some importance,. :
whioh we do not propose to enwmmerate, are used. The basis of the majority
of the coverings 1s. sodium silicate which acts as a nu:r. Again, tho

=2
o

v, L

3" Ppr

SPED1Y CArtiin pasey -Sudh dF nitrogen peroxide wid

The

Hany substances, all of

001462
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coverings of & certain type of electrode contain asbestos, Tho rods are
sometimes dipped in a mixture conteining powdored asbestos and sodium sili.
oate, or asbestos yurn is “wourd round the rod and fixed by sodium silisate,
In scme cases tho asbestos completely covers the rods, and in others At 1s
morely a cord which is wound spirally adout the rod. i

"The oonpoaition of the fumes arising from eloctric welding elootrodea

has mot yot been fully investigated. 1r. L.C, MoNair, H.M, Engineering In-
specypr of Factories, has however had partial analysis made of the fumes
evolved from an asbestos-covered electrode and some asbestos fibres were
found. When the particulate matter of the fumes was collected in anOwon's
dust-counter, 1t was seen that a large proportion oonsisted of iron o:ddo
particles, with an occasional asbestos fibdre,

"The X-rsy appearances in the well-marked cases differ from the usual
pioture of asbestosis.. In none of the positive casos and in only one of
the suspicious cases was there any blurring of the diaphragmatic shadow,

. and in no oaso was the heart outlined blurred. The line of the interlo-

bar septum (a feature present in & number of films of cases of asbestosis)
is soon in only one positive case, The opacities in the films are not ac-
centuated at the bases of the lungs, but on the contrary the upper lung
fields appear to be the earliest, and in established cases, most markedly
affeoted. Before asbestosis can be eliminated from the differentisl -~ -~
dlagnosis 1t must be remembered that the asbestos fibres are being subjected
to intensoe heat and are not in the same physiocal state as the fibres which
are inhaled by workers in an aabestos faotory. It 1s possible that a

f.\m ical ploture of asbestosis might be produced by the inhalation of alter-

od asbestos. Merewother says that - fthe radiographic appearances of the

.developed or esdvanced states of asbestosls are distinctive, although they

are not specific,. While, as is the case with silioosis, cortain radio-

" graphic appearances may be looked upon as typical of the diseass, frequent-
‘1y modifications of and departure from the typical picture ocour!, The

X=ray appoarances in our cases most olosely reseamble those of @ fine sili-
oosis, but the clinioal featuies show two important differences, In the
first place, the olectrio welders whom we examined are all in good health
and are fit to work. The only .symptoms observed mere slight cough and »
morning expectoration, and in the first caso a small hacmoptysis coourred.
This man has not boen away from work even {or a day sinoe he was first
gseen in .June,.1933,.and hic health st the present £ime . ia good.. None of
it mon suffers from dyspnaea, Seoondly none of them lu.s oonocaitant
pulmonary tuberoulosis,

"rulhry tuberoulosis can be ruled out of the differential d{agno-
sis for olinical reasons, and to scme extent on the radiological appear-
ances. None of the cases shows the dyspnaea, cyanosis, and tachycardia
of acute or subacute miliary tuberculosis. Chronio or healed miliary
tuberculosis 4s rare and it 4s diffioult to imagine that a oondition of
suoh rarity would be found in 6 out of one group of 16 men. In the
X-ray films of the welders'! chests the fine opacities are irregular in
size and shape, whereas in nilh.ry tubercuiosis of the lung the shadows
are more unitom. -

‘M. i\:rthar poaiblo explanation of the X-ray sppearances in this
seriecs of oases is that the inhalation of small guantities of nitrous

" fumes together with the. svperadded effect of fine irmn oxide dust might

sot up small areas of chronic inflammatory change, oonrcestion, or fi-

.brosis in the lungs. Again. the iron oxide partioles =ight be opague -

to the X-rays and produse the ploture without the associated prosence

219
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of fibrosis and congestion.™

2. GXY-ACETYLENE 1ALDINGy Cxy-acetylene welding 18 more or less oonfined to
small repair jobs or to cortain emergency operations where arc welding is not

available or practical,

lar.

Exposure of men doing welding ia more or less irregu-
They usually wear American Optical Company or Willsen Welding Goggles

- with T4 “Noriweld-Yens, ~Theemount o f-dust.prodnead Xy, . axy=as0fylone wslding
. is.considersbly less than that caused by the use of coated electrodes in are
welding, ard varies considerably with tho style tip and welding rod being
used as®well &% the material vwielded, as 4z shorm by the following table;

-DUST PROCUCED BY OXY-ACETYLENE WELDING

I

PAER IR IR TP N,

- e

Haterial Being | Yelding Rod | Tip Used } Partioles Por | Characteristics of Dust .

Welded 1 Cu, -~ Pt. Partioles (Sizes and Per-
T oentages Estimated)

Galvanized {Yormy - ~thireo- e 396,480 ..o o About 707 slightly. angnlar,

Hetal Hood | 5/32" {4 soxi-opague, groyish, § mi-
Welding Shop. orons or 1ess; 20X rounded .

. . .| semi-opaque, greyish orys-

talline, 10 mitrons ormore;

107% amorphous, soale-like;
10 ziorons or more in sige,

' 1/4" x 2" Bar | Oxweld cops | Alrco 509,760 About 80X black opaque, 1
1ron, Nelding | perized : micron or 1less in aizejabout
Shop. steel 3/16" 20/ rounded, orystalline;

] : 6 micronsor less in size,
1/2" Boller = | Oxmeld aop- | -Oxweld 1,019,620 -About 80% round, semi-opaque,
Plate, Soft periized - §6 S miorons orless insize;
Stecl, Weld- steel 1/8" . 10% anguler orystalline,
ing Shop. Cotmntless mmber of small

black partioles,
1/8" Galvan- | Oxneldoop~ | Oxveld 1,359‘."3’36 - | About 80X romnded, somi-
ized Shoat perized opaquo, dark groy, 1 mioron
Ird® Weld~" |'mteel, T} 1 - o v~ ejor Tess-insizse; 10K sdightly
inz Shop. /67 : angular orystalline, Smi-
. orons or less; 104 sharply
angular orystalline, § mi-
orons or less; countless
nueber of small dark groy
partioles, '
Helding Teeth | Sirmons Saw | Aero- 1,472,640 About 98% round black opaque,
on Sand Saw, Heldin lane . about 1 micron orless in
Rod, 3/64" ;2 . size; 2% s1ightly angular,
. orystalline, 3 microns or
- .41leas in size,

B

BURHIMG OR CUTTIL!G QPERATICNS:

'T1, WITH QGEY-ACETYLEIE; The cxy-sostylene torch is used both in tho qonstruotion

220
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- and the demolitlion of process equipment and works atruotures. It also plays

an important part in emergency and resoue work. Goggles with shade #5 Wovi-
weld lens are provided-and their use is required. At the larger plants men
with an average servicoe oredit of six years spend about three-fourtks of
their working time on outting or burning operations (adout half their time
is given to "burning stesl” for new construction). The amount: of dust pro-
duced.is usually greatsr than that caused by oxy-sostylene welding.

-

. — Sm————— it i et i

| ]
Material Beipg ) Particles | Characteristics of Dudt Particles
Burned Tip Used | per cw ft. | (Sizes and Percentages Estimated)
Burning 8" Oxweld 1,869,120 About 75% rowmd black, 2 microns
Flues (1-1/2" #2 or less in size; 20% slightly
thick) Out of | angular, orystalline, 2 miorons
. Shell Still, or.less; 5% opaque, scale-like,

various sizes.

1/2" Boilor Oxneld |2,718,720 | About 9C% semi-opeque, black, 2
Plate {soft w4 : A migrons or less 10% round, dark

steol) grey, over 5 microns in size,

2, HITH NATURAL GAS: A large part of the burning or cutting at one of the

_larger southern refineries is done with oxygen and naturul gas (60 pounds

»

‘per square inch preasure). .A special torch with-a 1/16" x §/16" tip made 1n

the refinery shops is used. Two mon with an averagé service of thirteen

‘years spend a major portion of their rvorking time on this natursl gas. They

woar goggles with 35 shade Novimeld lers. Samples taken while burning holes

in 3" ‘standard pipe in theo yard outside of welding shop with oxygen and natv- -
r'al gas had » concontration of 471,011 partioles, ten microns or leas in size,. .

per oubio foot, About 75% of these particles were slightly angular erystal-

1ine 4n sppesrsnce under the Konimeter mioroscope, end were five miorons or

less in size; 25% were rough seale-like, opaque, ten microns or leass in size.

There were also many minuts particles,

- HEALTH HAZARDS PRODUCED BY WELDING AND BURKING CPERATIONS:Although our
study was confined to the fumes or dust produnoed by Helding and Cutting operame-.
tionmthe pbssibility of lead poisoning from welding or outting irom plates
that have been previously coated with red lead ghovld 'be politéd out, ~Léad
polsoning from this source i3 rather sommon, especially in cutting up.cld
sorap, bridges, tanks, and other iren strvotures that have through many years

* of use recelved protective coatings of red lead, The action of the flame

volatilizes this lead material mnd creates a smoke that is poisoncus, The
same hazard exists in outting out rivets in new structures,

‘It should slso be j;ointed out that same of the woldirg rods contain
manganese vwhich is very polsonovs whon taken into the body. There is an ap-
parent hatard from volatilizing this material, or rather changing it to tho

- oxlde of manganese, and breathing the fumes produoed. .Thers are further dangera

from carbon monoxide end oxygon deficiency owing to the use of gas-cutting or
wolding -Trames “trride-amell =tanies ~or o bnddarcontined spaces. : : .

It is betooming more. and more i-ooognized't}mt' porsans cﬁgagof.l in outting -
And wolding operations, either-by wro or flame, should have respiratory protecw
tion, in a1l work where there is a possibility of the workmen breathing fimes

ard dusts created, . ) h
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VI - GRINDING OPERATIONS

Power grinders are perhaps the most universally used of the small power-
driven tools. The usual power grinder, comnonly knomn as the emery vheel, oconsists
of a ocast metal stand and two abrasive wheels mounted on a through shaft vhioh is
either helt oF motoP Ariven, There-nre-niwo-soveral.grinding whasla,. such.as.are .
found on machine tool eguipment where grinding takes the place of lathe and planer
work, Al grinding operatiors produce dust to a greater or lesser degree, depending
on the compositlon and construction of the wheel, the material being ground and the
ventilation or exhaust hoods provided, _

What is the Composifion of Grinding Wheels? Grinding wheels are mado of ,
either baurxite which is mined, or silicon carbide which 1s made by heating s rik-
ture of quartz sand, coke and common salt in an electris fwrmace. The bauxite or
silicon carbide ars crushed to the desired grain size, mixed with an adhesive sub-
stance called a bond, and formed into wheels, discd, oomes or cylinders. There are
many wheels in which the binder is shellao, rubber, bakelite and other organic coame
pounds. Bauxite wheels are mown in the shop as "Alundum" and "Aloxite®, while
s1lioon carbide wheels are known as "Crystolon™ sid “Carborihd ", —~A1thdim Wheels
should bs used on materisl of low tensile strongths such as cast iron, brass, alumi-
num, copper and marble.

- - .
- -

Is Abrssive Dust Barmful? - According to Dr. W. Irving Clark in s paper re
at a mesting of Govermment Officials in Industry (Boston - May 21, 1931) the artifi-

_cal abrasives, aluminum oxide and silicon carbide do not contain free sflics and

theisr dust cannot. produce silicosis. The dust, like any other inorganie dust, oan,
however, Af brosthed for a long poried of time in large quantities, produce en X-ray
ploture stmilar to that of early silicosis, This ploturs ohanges very slightly as

-yoars of exposurs increase, and at no time are the nodules, charsoteriatio of sili.

cosis, eovident, TUnlike sildoosis, there is 10 progress in the proooss after expo-

- zure ceases and there appears to be no marked physioal disability, Although there

is no silicosis, the X-resys do show signs of pnewmcooniosis.

Carborundus dust, ohemically, is silicon carbide, According to Miller and
Sayers (U.S.Pub,Health Rep. Vol. 49 #3 of Jan. 19, 1934) oarborundum dust when in-
Jooted into the peritonsal eavity of guinea pigs produced no reésotion and was termed
¥inert”., Dusts suoh ss gusrir and flint - silicosis producing dusts - prodwed &
yrolgernthre reaotion. - ’

Leroy Us Gardner (U.S,Pub,Health Rep. Vol. 60 #21 of Hay 24, 1936) reports
that cartorundum produces practioally no reaction when inhaled by gulnes pige in.
high oonoentrations over a period of time. Quoting from Dr. Gardner?s erticle, the.
part pertalning to cardborundum dust, : :

"The dust which does reach the tracheobronchial lymph nodes apparcit-
1y lacks the proper physiochemiocal properties to stimulate any but a vory
slight proliferation of connective tissue. In the lungs, therv is preo-
tically no fibrosis.” . ~

The Journal of the American Medioal Asscoiaticm.(Notes and Queries 103, 1472,
1934) makek this statemant. regerding the health hazard of bresthing dusi from artie

ficial abrasives: - .

"Only silica (5102) 1s capable of inducing silicosis; bubt axy other

.7 minorsl dust under conditions of prolonged and gross exposurs may cause

. same increase in pulmonary fidrosis. : If the relative potential harm of
3%lica is rated as 100, these-other nop-toxic minoral dusts may be rated -

" 18-0000047
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" gemerslly

Despite this cmparntively low rating of harmfulness of these dusts 3% is -
considered sdvisable to use dust hoods and exhausts wherever practical as

Y Pt

: cmly on the order of & or 10."

there 1s clinionl eridence that workers exposed to heavy conceutrations of dust of
any kind are more liable to develop diseases affecting the nose, throat and cheat
during the WlHteF Ha¥thY thaf those vt expoyed -to-dust,~Br,-fiari belleves-Lhat
om af fort should e made to keep the dust count below twenty million particles of
less than ten nicfgns per cublce foot of air.

1.

Hha.t are the tore Frequently Used Types of Crinders, the Quantity and Charmoter
of the D\mt ‘I‘hey y Produce? The grinders most. comonly found in the refineries and as-

sociated d sotivities arer

- TANDEM FLOOR TOW CGRINDERS: Tandem floor teol grinders,

the most fre-

qucntly used type, are in most cases motor-driven and operate at a speed of from
1450 to 1850 RAL The type of wheel or grinding medla solected depends upon the ma-

torial. to be ground.

. shops and mood working shops around our refineries used:

Genorally speaking, the wheels found in most of the machine

1-1/2" x 10" Norton flundum (Grade P, Grit 48) wheels for

sharpening tools and for genersl service grinding.

1-1/2* to 3" x 14" Carborundum wheels for miscellanecus
grinding.

3% x 16™ Carborundum (Grit 30, Grade K) whesls for gzzind-

ing laths and other machine tools,

Somotimes - two different wheels are used on tandem tool grinders; for exmmple, a 2" x
‘14" grain 24, grade Q Norton Alundum vitrified wheel on one side and a 2" x 14" grd.u

44, grado Y Altmdm vheel on the other side,

--The smount of dust produced by the operation of tandem too]. grinders depoends

primrny upor the composition of the wheel and the hardness and charsoter of the
otjeot being ground, Theorstically, the operating speed and the pressure should
alzo be determining faoctors, but these were not studied. The following are mverage
dust counts of particles ten miorons or less per ocubio foot in samples taken in the
breathing zone of the person using the.grinder during tho grinding of various ob- .
Jests gp various-shesls.-of tandem.floor.grinderss

Ql

s 2 8=

Operation

Orinding Cast Irom on 2" x 12" Aloxite (461 Grit) Wheel.........

& Steecl Sleevs cm & 1/2" x 10% Carborundum Wheel.......

» Bard Steel Chizel on » 5/8" x 8-1/2" Alundum Wheel...
-~ * m1/2% x 10" Carborundum Wheel. .
" " » n L 3/4;: = 10" e

* Pnewmatio Tool Steel Chisel on & 3—1/2" x14" Norton
Alumdum (3638 - OQSB) Whoeoleiceesnceoossnescesssnssasnse

" Chisel Bar on the samo wheel (3838 - 0, 5B Alumdwmm)...

W fos] SEee1 THISEY 3a-F 17 ¥ I0T “Caib s Mmtus (ornin

: 46“, M'OQQ'...Q‘Q'...Q.Q...-“"‘CO‘OOO.lO.‘.....

Tiol Steel on a 2" x 14" Alundum (24 grainm, ;ndqu Wifae)
" " w» n L n 44 * " M ]

2 Lathe Tool on & 1/2" x 12" * (Grade P) Wheel.......

» " bl n '.' . Ll b ( " R) " srrvery

223 ' 00148

i’artiolea per

oubie foot

11,648,960
8,127,840
7,476,480
1,670,880

906,240

1,869,120
4,134,720

2,594,112
396,480
©1,019.520
339,840
1,331,040 .

~
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Grinding & Lathe Tocl on a 3" x 18" Carborundum (grit 30, grade X)

b }ild Btecl on a 1-'1/2" x 10" Alundum Whotleescesasveseea

M e mStesl JDias. on 8 3" x 14" ©
n ) s.;%rins Shear Blades

&

b -

Dust Produced By Operation of Tandem Floor Grinders,

Opsratiom (Continued)
4 -

Partioles per °
sublo foot

Wheodessere.s 362,498
§,855,200
arbomnd\m HheoL.'-...‘........ 55,6‘0

oa s 121727 F16™ CAFDOMEGURWeELs 2571120

4s would be expeoted,

thers is a wide varistion in the appesrance of the dust partioles imder the Xoni-

moter mioroscope.

These éxamples

however. ‘will give an idea of the characteristios

of the dust produoed during the operation of Tandem Floor Grinders:

| Charastoeristios of Dust Particles,

Material Being Slze of
. .Ground ~ ¥heel Type of Wheol | (Sizes and Peroentages Eatimated)
1% x SV H4ld | 1-1/2" x 10" |Alundim About 70% angular orystalline, &
Steel Bar (Grit 46, niorons or lesa in sire; 304 me-
Grade P) tallic shreds; 10X white opague,
slightly angular, orer 10 miqrons;
many small blaok speoks,
. Tool Stesl 2" x 14" Aundun vit- | About 90% angular or;ruta.lr 1line, 2
~ |rified (Grit | miorons or lesd in =size; 10%
44,6rade M) opague, 1 micron or less insize,
| Tool Steel ‘2" x 14" [Alundum vit- | About 60% round, semi-opague, 10
(Same ma- rifted (Grit |{ miorons or less in sizo;
terisl as 24, Crads Q) angular opaque, § miorcns or lesa
sbove) in size, ;
Lathe Tool - 3" x 16" Carborundunm About 75X round, orystalline, 5
: : (crit 30 niorons in sizes 25% slightly
o Grade X) angular, '
Chisel Bar. .. §2-1/2x14" [Alundum | About 70% slightly angular, 3
- (3836-0, 5B) miorcns 6 #izej UK Blisk,
opague, netallio, -
Pnewnstio 2-1/2" 14" |Awndwm About 98X round, black: opague,
Eand Tool (3836-0, 5B) one mioron or less in size,
Steel .
Chisel . oo
LatheTool . - |1-1/2"x12" |Aluhdum About 50X angular orystalline,
{Grade P) 2 microns or less in size; 50%
. "round, blsck, metallic, 1 mi. |
. o oron or leas in size,
- Lathe Teol {3-1/2* 12" [a1undm About 76% angular orystalline,
(Same as . (Crede R) 2 miorons or less in sizep 256X
adove) . round, black, moetallis, I mi- .

oron or less in sizs,

224
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DUST FROLUCED BY TANDEM FLOCR GRINDERS (Concluded)

Haterial Baing | Sizeof Charsotoristiocs of Dust Partioles.
Growmnd Wheel | Type of Wheel (Sizes and Percentages Estimated)

.Cast Iron 2" x 12" | Aloxite About 85 sharply angular, orys-
. (Grit 48, talline, 5 microns or. less; 10%
Grade M) rounded angular crystalline, over
b 10 microns; §% opaque scale-like
Lo . : metalliec, 10 micraus or less)
large number of black metallie
speoks, ’

-

Where “hard" wheels are used for grinding $oft cast steel, about 987 of the dust ror-
ticles are moetallioc and less than one-lhalf micron in sire,

With the excoption of a very shall ‘nusber 6T el Whe de¥dte about “95%. of
their working time to actual grinding, thoere is a vory wide variation in the mumber
of mon exposed and the length of such exposure to dust produced by the operation of
tandem floor tool grinders. In only one ocase was-a respirator worn. Goggles have
been provided and tlisir use requiréd in most cases, - o= - e = .

" B = TANDEM BENCH GRINDERS: These grinders ars small in size and are used for
sharpening small tools and light grinding. Thoy are all motor-driven and operate at
about 3400 R.P.M, Different grade wheels are used, usually 1-1/8" x 8" Carborwndwm
(Grain #80) on one side, and on the other a 1" x 8" Carborundum (Grain §90). The
amount of dust produwed by the operation of tandem bench grinders varies with thoma-
terial being ground and the composition of the wheol, but these average dust counts
are fairly representative;

Operation ‘ Particles per ou. ft,
Grinding Cold Chisel on 1-1/8" Grain $#80 Carborundum Wheel.... &,909,440
" - . " "1" xg* * 90 .. * eeee 8,401,600
= 1/2" Boiler Plate om 1" x .8"§90 » M L.i. 12,460,800

" Hard Steel Chisel on 6/ x8-1/2% Alundum ,
. »(Gmin ‘6;, Gnd° P)o.ac-.oo.!c:0000010000.0-0' 7.4?6.480

®Dost particles in samples taken during the operatiom of the tandem bensh
grinder have the following charaotoristicss . ) -~

.

Material Being | Sizeof Charsoteristios of Dust Partioles.

Grownd Wheel ( Type of Wheel (5izes and Percentages Estimated)
Hodiun Steel }1-1/2"x8" [ Carborundum About 75% slightly angular orys-
Cold Chisel (#80 Gratn) 4alline, 5 miocrons or less im

size; 204 rownd opaque, metallioa,
one mioron or less; 5% semi-

. - -7 . I 1ike chips of glase, ..
Medium Steel |1" x 8" | Carborundum About 60% round-opague, 2 microns .
Cold Chisel (§30 Grain) or less in sizes 20X s1ightly angu-
Tsame tool az _ lar orystalline, 5 micrms or
Above) : - less in size, . ’

" "18-0000050
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DUST PRODUCED BY TANDEM BENCH GRINDERS (Comgludoed)

Haterial Being| Size of Characteristics of Dust Partioles,

vrom,. ey ""%”1’ oY "m"‘w%a‘““‘ A—"N(S'u“um «W%Mﬁ‘)'
1/2" Soft Tar x an Carborundum About 90% round, blaok, nota;ilio,.
Steel Boiler -- (#90 Grain) 2 microns or less in size; 10%
Plate KTaking slightly angular crystalline, 6
of £ rough . microns or less in sire.
edgos) ' T .
Hard Stool s5/8" x - Alundum ’ About 85% round, blaok opagque, 2
Chisel 8-1/2" (Grain 46, microns or less in sire; 15%

. Grade P) rounded orystalline, 10 microns
or over. '

C - SIKGLE FLOOR TOOL GRINDERS: There are only a few single floor grinders
in use. They range in sizé from 1% x 10" motor-driven (1750 RRM) to 2-1/2" x 20"
belt-driven (1250 RPM). The larger site is used for heavy grinding such as blanks
and large tools; the smaller sitzes for sharpening tools and miscellaneous grind-
ing. The wheel on the large grinddr is Carborundum (§9C Grain), For the smaller
size class Grain 46, Grade M Carborundum whoels are used on the 1" x 10" and Grain
24, Crade 'Q Alundum wheels in the 1-1/2" x 14" size,  Semples taken during the opers-
tion of Single Floor Grinders had dust coumts as follows:

Operation - Particles per ocu, ft,

- Grinding Tool Steel on 1-1/2" x 14" Alundum Wheel
(Gr&in 24, Grade Q)cq..oa.obooo XYY 679,880
. Chisel on 1" x 10" Carborridum Wheel :
(Grain 46, Grade M)iececvecrecaccses 2,594,112
" 1/2* x 4" Mi1d Steel Bar on 2-1/2 x 20" T
’ Carlrorundum Whesl (Gr.-in 90)00---... 4.451,90‘

The hoods which almost completely enclose these wheels aot as practioal dust colleo~
tors, .

* Dust partioles prodused by the foregoing .grinding had thess charsoteristios
when examined under the Konimeter mioroscopos .

Material Being | Size of Charsoteristics of Dust Particles.
Ground Wheel | Type of Whoel (Sizes and Percentages Estimated)
Hard Steel 1-1/2" x | . Alundum A1l pertioles were 2 microns or
Tool Bit - 24" : (Crain 24, less in size, About were an-
: Grade Q) gular orystalline; wore

rounded opaque.

EPTRENEAD

/4" x 2" 1124 {1* x 20"

) - -

Carborundim | About 98Cwers black opague, 2 mi-

L

Stéel Bar (Grain 48, orons or loss in size; 2% slightly
. Grade M) angular,5miorons orless in size, .
-+1/2"x4" M31a | 2-1/2"x20" Carborundus | About B5%were s1ightly angular
-] Steel Bar -(Grain 90) orystalline, 6 miorons or less in

siz e about 16X black somi-opaque, -
angular metallie, 2 miorons’: or

less in site, .
13_0000051
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: D - TEIVERSAL SRIIDERS: _Aa the name would indicate, wniversal grinders are
used for .a wide variety of pulposes and tlierofore are in more continuous opers-
- tion than are the other grinders, with the exception of the tandem floor tool grind-
ers. There are two types or makes, the Brown & Sharpe Universal Grinder whioh has
an ope r&ﬁmw-ﬂﬂﬁm‘m nm—mm»hpid:.mmm ~Brindar.«hiah
. ..operates at about 3850 RPML The following abrasive wheols are used:

'1/2%x 6" Norton Co. 3846 J 5B Alundum wheel for grinding |
» hardened carbon tool steel,

1/2" x 7" Horton Co. 3846 I 8B Alundum wheel for grinding
high spoed tool steeol. .

2" x 3-1/2" Carborundum Co. grit 401-P-25, type 12
Aloxite wheel for grinding case hardened steel.

1/4" x 10" Carborundum Co. whesl used for cutting..

1" x 10" " L ® " gharpering
. tools, roamers, dies and drill bdbits,

. Samples taken during the operation of the various Universal grinders had
dust counts as follows: , - - e -

. Operation Partioles per ow ft,
Dressing 1/2" x 7" Alundum (3846 I 8B) Whoel with a
"Di;‘mond"?oint” chchch Q.O..O.‘I'.Il'...DO...O-Q'."..‘...C.“. 1'397.120
(Evidently the clouds of dust which came off during '
- dressing hare particled larger than 30 microns)
Grinding High Speed Tool Steel on 1/2" x 7" Alundum Wheel
‘ (3846 I BB)Q.....0..0...-...‘..........' 1.846.4’64
"  Hardened Carbon Tool Steel on 1/2* x 5% AlundumWheel -
0(3846 J sn)-oooooooooooooc.o-.ooooo.oooo 6,683,520
"  Case Hardened Steel on 2" x 3-1/2" Aloxite
(Grit 401 = P = 25 TyPe 2)iccccccnccvass 84,960
Cutting off Tool Steel with 1/4" x 10" Carborundum Wheel.... 1,416,000

Dust particles in samples takon during the operation of Universal grinders

have th¥e characteristics: . ) .
Hatorial Being | Size of " | Charsoteristics of Dust Particles
* Grownd ° .Wheel |} Type of Wheel | (Sizes and Percentages Estimated)
Dressing Wheel {1/2* x 7" | Alundum .| Avout 80% s11ghtly sngular orys-
Hith a (s846 1 8B) talline, About 3 miorons in size;
"Diamond Point" ‘ 20% black opaque, round, about 1

micron or less in si:ze,

High Spswa’™ 1172 % T Aiufitun ~ ~ - Attt 00X "opuyue ~awgulay, -sbost € ") -

4..To0) .Stoel {4 | {3846 .1 8B) " miorons ‘or less in size; 40%
Landis Pipe slightly angular, orystalline, 5
Chaser) . - : _microns or over in_slie, %
18-0000052
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Dust perticles in samples taken during the operation of Universal grinders
have these characteristics (l’.‘tontinuod)t

Material Being | Size of Characteristics of Dust Partioles.
“Ground .. ...q -Hhael ..} Type of Wheel | (Sites and Percentages Estimated) _

Hardened Car~_ [1/2" 5" | Alundum | About 30% angular orystalline,

borated Stesl (3846 J SB) about 2 microns or leds in sicze;

(Pipe Grip for. 70% round black opaque, less than

Pipe Machine) 1 mioron in size, Numorous dlack
specks too small to count, Several
large cblong black opaque par-
ticles about 20 microns wide and
3§ or 40 microms long,

Case Hardened |2" x5-1/2"| Aloxite . ) All particles black opague, 1 mi-

Stesl (Plung~._ (6rit 401-P- cron or loss in size,

. ers for Fill~" - o edeg5-Pype-38) - -

ing liachine)

E « SURFACE GRIEDERS: Surface grinders are used almost exclusively on valves
and dies. They aro equipped with either 1/2" x 8" Nofton Alimdun (1946H) whoels or
1/2" x 4" to 6" Carborundum (Aloxite) wheels. No dust collectors are provided, the
dust being throwm out into the atmosphere. Samples taken during the operation of
surface grinders had the following dust concentration (10 microns or less):

- Operation Pertioles per cu, f't,

Grinding Soft Cast Steel Valve on 1/2" x 6" Carborundum
- Aloxite %oal‘....“.OOOOCO.O'QOAOOOQO‘QO 566,400
"'  Tool Steel Die on 1/2" x 8" Alundum (1946H) .
m‘e’l".-....‘.,..‘.‘.:..'.....".‘..... - 1,019’520
Dressing Surface of 1/2" x 8" Alundum Whael with a "Diamend
" Pom'.".."..‘..;.O..QC...‘O.."‘C.... ) 1'132'8w

About 70X of the partisles from grinding the steel die were metallis, 3 mi-
crons or less, whereas 96% of the particles from grinding the soft steel valre were
motalldc, Many of the particles were too small to identify or dount acourately,

F = LANDIS TOOL GRINDERS: Landis tool grinders are usually equipped with two
different types of wheels, one for side grinding and the other the ordinary type, "
1-1/2" x 12" Carborundum Aloxite (Grit 40, Grade H, Bond 33) 4s used for general .
purpose grinding such as bull chisels, diamond points, ocold chisels, flanges and
serappera, The Side Grinding Type is usually a 2-1/2% x 1-1/2" x 12" Grit 46A-P
PS78 Aloxite brand AA wheel used for grinding Landis dies, At one plant the wheels _
of the Landis tool grinder are enclosed by hoods at the rear of each of which ia
attached 'a two-inch pipe comnected to a three-inch pipe which discharges into a
sewer, - Suction iz induced by a stream of campressed air from & half-inch pipe in-.
serted in tlie two-inch pipe Just dack of the hand. This arrangement acts as a sy-
phon and ~pulTw ~the-durt mwxy “from-the “pervmn-using -the -grinden, ~Samples bakon At
ing the operation of Landis tool grinders had dust oconoentrations as followsy

-
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Opsration . Particles per ou, ft.
Dreszing 1-1/2" x 12" Aloxdte Wheel {Grit 40,6rads H, '
Bﬂnd 5350.---00¢00¢0.300 226,560

(Evidently PartIs1es I Ehe 515Ud “BT "GNt thr ok oTT “by
the 2-172" x 6" Hetealf Emery Wheel Dressor are largor
than 30 miorons in size)
Grinding "Diapond Point" Chisel on 1-1/2" x 12" Aloxite Whoel
(Grit ‘00 Gl':&da H).."‘."'."i'tcccovcl.»ao.c.o-..o..b“‘. 2,067.360
Orinding 2-1/2" x 6" Landis dle on 2-1/2" x 1-1/2" x 12"
Aloxite Whool (Grit 46A-P P678)....uieercncncrcarnscnonanes 755,203

Urder the Konimetor mlcroscope dust particles in samples taken while dressing
the 1-1/2" x 12" Aloxite Wheel appearcd slightly angular with a yellowish tiige and
were five microns or less in size, About 75X of the particles from grinding the
Landis die were round, opague, and less than 1 mioron . in size; 25X wore slightly
angular- erystslline, less than 2 miorens. . Partioles fram grinding the diamond point:
chisel were less quartz-like than thoss from grinding the die, This difference i3,
‘of oourse, due to difference in the composition of the two wheels., On an sverage,
Landis tool grinders are used about twenty hours a woeek, usually by different men,

6 - YANKEE DRILL GRINDER: Used for grinding all-types -of drill bits, Hag a
side grinding type 1" x 1-1/2" x 9" Carborundum Aloxite (Grit 30, Grade M, Bond 28)
Wheol. Operating spsed 1735 RAL On an average a Yankes Drill Grinder runs about
thres hours a day snd is used by four different men with an average service of
4twolve years. . - -

‘Samples takon during the grinding of a 2.5/16" high speed drill had an ave
rage of 1,000,829 particles, ten microns or less, por cubic foot, About 70X of these
dust particles are slightly crystalline in appearance, five miocrcnd or less'in sire;
30% were rounded, semi-opaque, over ten microns in size. There were also s fow
small metallic shreds. No exhaust or dust collector is used in this grinding,

. H ~ AUTGHMATIC CIRCULAR SAN SHARPENING MACHINE: Thore are a number of these
grinders in use in the wood working operations - such as in the produotion of wooden
barrels, boxes and orates ~ closely asscoisted with-the refining of petrolewm pro-

duots, Since they are sutomatic when cnoe put in operation, there is very litile

- dust hazard except whors-no-exhsuwst-or-dusti-collectors-hisrs. besn.dnstalled and the .
dust pMMuced 43 thrown into the filing room atwosphers, Automatic Circular Samw
Sharpening Machines ‘are equipped with 1/4" x 8" Norton Alundum Wheels (Grain 60,

Grade XN), 3/8" x 8" Norton Alundum (1946 M) wheels, or 1/2" x 6" Carborundim wheels. .

The averxgs dust prodused during operation of these machines iss T .

Whesl Particles por cu. f£t,
Iﬁ' x sa cubomdm"...t‘..o"C‘l.-...'......‘..."‘.". 1’523.280
1/“ x 12- ' Il."._l'ltooio.ldﬂ.ct‘t‘i..‘..".l&o.'.‘ 3‘588'320
3/8' x 8“ nmdm (Iggm)QCIOOOQCOCGl....-"'ob.’.“'..llﬂ-. z'OQS'Gao
]/‘. x 3‘ . (enh 60, Gr‘do N)--nﬁoooq..qttv‘couoocooo 1.“1’312

About 98% of dust particles in samplés takea while Eiirpemdig Sirétiar saws

« - un the Carborundws wheéla wors bHlack motalldie in sppearsmoe, and one micron. or loess

in size, About 75X of tho particles from the Alundum nheels were rounded orystale .
line, § miorons or wnder in size, and 25X rovnd black metallio, about one mioron or
le¢® in szize,. There were a pumber of small motallio shreds 4n the samples from the -
thicker (3/8" x 8*) wheel. : o

I - AUTOMATIC BAND SAY GRINDER: After the Band Sew has been insertod and the

00147 18-0000054
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addusted, this grinder works automatically. The wheel ordinarily used iz a .
x:1.1‘721':1:,:’8“ érun .§o. Grng N Norton Company Alundum, The whoel is refaced or dressed
. with a Metcalf Emery Wheel Dresser about twice & day. The average dust produced by
this dressing operation ia 2,284,480 particles less than ten microns per oublo foot.
About 959¢ of these dust particles are sharply angular crystalline in appearance
under thé KeALHEYSr HicToscupy,; “KHE dbeut "Tive microny or Tesy i Mire, ~Th¥ duit
.praduced. during the sharpening or grinding of the band saw blade is on an average
only 877,920 paiticles per cublc foot. About 50% of these particles appear angul
crystallihe and about 50 round black opaguo, All.of them ars about two miorons or
less in si:ze, ,

J « AUTOMATIC BAND. SAW LAP GRINDER: -Used to grind ends of band saw prepara~
tory to welding them together. The grinding wheel uiually usod 1s 5/8" x 10" Grain
46, Grade M, Norton Compeny Alundum. No dust colleotor 1s provided although a dust
oount as high as 16,142,400 particles, ten microns or less, was found in cne sample
taken in front of the rheel while it was in operation. The averages dust prodused
by this lap grinder was 4,984,320 particles per oudbic foot. About 80X of these dust
partioles were. semi=opaqus, .8lightly angular in appesrance,.and two.microns.or loss
in size; 20% were black opaque, about one micron or less in size. o .

X - PLANING KNIFE BLADE GRINDER: Usos a 1/2" x 8" Grain 46, Grade N, Norton
Compary Alundum wheel. Operating speed 3000- RFM. Xo hood or eany other protection.
Averago dust produced while sharpening a Planer Knife Blade was 568,400 partioles,
ten microns or less per cuble foot, About 60% of thess dust partfoles were slight~
ly apgular crystalline in appearance and about two microns or less in size; 40% were
opague of various sizes from about seven miorans or less. There wers a fow small
metallic shreds, N ' o

"L « LINDERMAIl CUTTER GRINDER: Sharpens outters fram the Linderman machine
for tongueing end grooving. Grinder uses a 1/2" x 6" Norton Alundum (Grain 60,Grade
¥) oup whoel. Operating spoed 3000 RPM. There is a hood guard over the top of the
grinding wheel, but no exhaust or dust collector, although dust counts as high as
14,386,560 particles, ten miocrons or less, were found at the froat of the grinder in
operation, and 12,574,080 particles per oublc foot in the back. The average dust
produced waa 9,137,920 particles per sublo foot. About 70X of these dust partioles
are round semi~.opague in appearsnoe under the Konimeter mioroscope, and three mi-.' -
erons or less in sizap 20%-are round, globular like particles, seven miorons or less
in size; snd 10X are motallio.shreds about two microns wide and 20 to 30 mioraons long. .
There gre msny-minube-orystalline partioles -too-emall -and-too-numercus—to—vount wo= -
curately. . ) . '

. M= GANG SAN BLADE GRIIDER: Uses a 6/8" x 10" Grain 50, Orade™M, Norton
Company Alundrum wheel, operating at 1600 RF?L. “A rather orude dust colleotor has
been installed, but the aversge dust (8,760,320 partioles per cublo foot) produoed
by this grinder in operation indicates that it is inadequate, About 90X of the
dust particles in samples taken during the grinding of a Gang Saw Blade were semi~
opaquo in appearance mund about two miorons or less in size;. 10X were dlack roumd,
opaque, -one miorva or less in size. There were numerous minute dlack speoks too
small to oount acourately. T

.= EDGER.SAN GRIVDER:,. Vass.».3/8"%.%. 8" 0rpin 560, Gxade X, Horken .LCompany
-Alundun wheel, operating at 1650 RPL. No hood or any other dust ocollector for this
“grinder, The low dust cownt, mn sverage of only 45%,120 partioloes, ten miortes' or .
lo3s per oubio foot, indieates that there is very litile real noed for such oquip.
nent, Zhe dust particles produced while grinding an Edger Saw Blade are angular -
erystalline, about two miorons or less in site, . -

0 - CIRCULAR SLAB CUT-OFF SAW GRINDER: Uses a 3/4" x 10" Grain N, Norton -
' . 001474  18-00000
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sompany Alundwn wheel operating at 1650 RPM, A rather ineffeotive dust collector has
jeen inatalled, but the average high dust concenbratipx§ (10,931,521 partioles per
smbio foot) shows that it is inadequate, About 80X of the dust partioles in samples

:on during the sharpening of a Circular Slad Cut-off Saw wero opague in appearance,
two miorons or less in sizej 207 wore slightly sngular orystalline, five microns or
less in size. Thero were also a large number of minute black opaque partioles,

P = "HOG.KNIFE" GRINDER: Uses & 1~1/2" x 24" Carborundum wheel operating at
300 RPY, This grinder is complotely enclosed by a metal hood, dbut the dust fe dig~
charged onto the floor through an opening in the lower part of the hood, The average
dust produced by the operstion of this grinder 1s 1,869,120 particles per cuble
foot., About 75% of these dust particles were angular crystalline {n sppearance under
+he Konimeter microscope and four microns or less in siieg ?..575_wore round, blaock

opagues, two miorons or less in si:e,

Q - CUTTER GRINDER:e Uses a 3-1/2" x 2-1/2" x 1/2" Norton Alundum vheol (3845
X B §). The emount of dust produced depends upon the material being ground as is
shorm by the following: ’ .

Grinding a stesl counter sink.........ess 735,320 particles per cu, rt,
" ' " " reamer...aa.........;...1.019,520 " bl b L

The dust particles are about 987 opaque metallic in eppoarance and about one mioron
or less in site, . : .

. What Precautions Shonld Bs Adopted For Safeguarding Those HWho Use Grinding
Yheols? Authorities gensrally agree (Jour, Indust, Hyg. Val,VII No, 8 August 1926
P 351) that workers who habitually use grinding wheels will run but slight risk of
4eveloping pneumoconiosis if they use certified abrasive rather than sandstopewheels
Jor all grinding operations and ‘if the machines upon which the artifiocial abrasive
whesls are mounted ars properly hooded snd excessive dust removed by suwotion.

Coptrol of pust From Grinding, Polishing and Buffing Wheels, .Exhaust systemsa

for grinding, polishing and buffing wheels vary widely in design, In the cage of

.. grinding, ~the-hoods used gerve not only to provide means for capturing the dust bub
also aot to'protect the worker in caso the wheel bursts. The chief difficulty to be
overcame in grinding wheels, .acoording to U, S, Publio Health Bulletin No, 217, "The
Detorminstion and Control of Industrial Dust™ (1936), is the outward sweep of air, a
fan sotlon, ‘due-tc-the-revelving shuel.. This effect is very marked with high speed
and rough mheels and is so strong that in many instances it 15 FUITi&lient “to vowmbtoi-

. a0t the normal Suwerd flow of air. The same effect exists with polishing and buffing
wheels but to & lesz marked degree, - - ‘

. Praotically xll industrisl States have codes regulating the construotion and
dust connections for grinding, polishing and buffing wheels. They also regulate the
air required for wheels of various sires in terms of static suction in the connecte
dng ducts. ~ Theso oodes possess no uniformity. Honeover, the requirements designat-
ed by State codes must be followed. In States where no codes havo been sadopted it
is desirsble to provide exhsusts on all grinding wheels with 1 suotion at the con-
nection to the hood sufficient to produce a difference of level of at-least two
inches of mater betweon the two sides of a U-shaped tube, T -

A mumber -of .the-wheels havs been provided with sotion exhaust produced by a
motor driven fan or a hcod, with a two-inch pipe one end of whioh 1s immersed in‘a -
buckét of water, The dust 13 dramm in by the rapid revolution of the wheels (1750
RPf). This siwple arrangement iz particularly effective. Three smmples taken near
the discharge of a motor driven suction fanm conneoted with the hood of 1-1/2* x 10" -
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Ll\.xnd\m (Srit 46. Grade P) whoel while a tool was boing'shn.rpened bad an average ¢
2,076,989 partioles per cublc foot whioh would have otherwise boen throm into th

machine shop atmosphere. ’

As pointed out by Dr. W. Irving Clark in his paper "Dust Eazards and the Pre-
vention of Injury from the Same" read at a mesting of Govermment Offiocials in Indusw
try at Boston, Maas, on May 21, 1931, the most effective mothod of removing fine
particles “of “dugt -1 vy -swotion-eppiied-ag~-close at~possible.to. the point yhars they .

" are.-generated and the amount of this suotlion is great enough to overcome ‘the dis-
persing sotdon upon the dust of the work being dome, . The velooity at the air ducts
of an effioient dust removing tube should be 1500 linear feet per minute. Quoting

. Clark:

"o matter how well a worlman is protected he should be kept under
medical supervision and have a perlodic examination of hia heart
and lungs. In addition, the X-ray should be employed freely in
order to detect carly signs of fibrosis in the lumgs and to show
ary signs of early pulmonary tuberculosis. In my experience with

_workere exposed to inorganic dust, non-silioous in character, a
yearly physical exeminmation with an X-ray every second yoar after
ten years exposure is sufficient but It mist be féemeiibéred that
this is the result of work in a factory where the charascter of
the dust is relatively harmless and where excellent dust remov-

" ing devices are installed on every machine where it is possidle,
Whero free silica is present in large quantities the examinaticns
should begin after two or threo years exposure and an X-ray should
be taken evory year,

Dr. Clark also states that men who are asthmatic, who suffer from chronie
bronchitis, or who have had pulmonary tuberculosis should not work at a dusty job.

VII - HANDLING POWDERED OR PULVERIZED MATERIAL

A large amount of powdered or pulverized materials are used in the trostment

of petroleum products and boiler water and in the manufacture of groases and insecw

. ¥ioidess ~'In most cases approved respiratory protection is provided and its use ro-
quired when handling the materisls, Exposure to dust is usually intermittent and of °

short duration. Among the pomdered or pulverized materials used in the refining of

petroloxgprodmts and assooiated activities areg . )

A « LIME: Lime is extensively used in the hydrated form and.to a much lagser de-
gree es lump guioklime, ’ - ) .-

1, Eydrated Lime: Used in the preparation of lime soap gresse and the mann-
faoture of pressure pun and cup grease; also in the treatment of boller feed-
water to "soften it", It comes in fifty pound paper bags by reilroad, usuale

1y about 1,000 bags to & car. According to « chemical analysis of a typloal
sample, hydrated lime contains: .

FOzOsﬂzOsuooco.oooo. Q. 30 per cont.
CaOieevgranccccasascse TS 64 o ...
H‘Oonooco--a-.ao-.;oo 0, 83 " " ’
SRR L1 130158 e b b b 1Y ' ~ . Y e
Mu‘..‘ Lol " " - “'l
(Romainder mostly Hoisture and Volatile Matter)

—

From 160 to 350 pounds of 1ime are used per batch in the manufasture of groases, -
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The secks of lime are usually oponed and dumped into the mixing kettle. Cone
siderable dust (as high as 34,850,240 particles less than ten microns per cu~
bie foot in one sample) 4s produced by this operation. The average dust pro-
duced is 4,733,306 partioles per oubic foot and the average exposure per batoh
18 about five minutes, Tho nmumber of batches made per week varies Iram one to
twenty-five, No respirators are worn by men dunping hydrated lime at any of .
the poimbewhere-it-1e.aaed with.the.exception of Raton.Rougs.shers. the  maar
_.4ng of the MSA VComfo" respirator is reguired. About 85Z of the dust partioles
in sampleshtakepn while dumping lime in mixing kettles ere slightly angular,
slightly opaque, orystalline, 4in appearance under the Konimetor microscope,and
five microns or less in size; 15X are rounded, semi-opaque, with a metallic
greyish color, ten microns. or over. There are also a countless number of very

small particles.

" Only a small quantity of Eydrated Lime is used in the treatment of boiler .
feedwater. About 70 poumds of lime is mixed per batoh and about six batohes -
are msde every day (24 hours). The mixing 1s done by cne man on each shift,
Although the exposure is ‘very short, the men at Ingleside Refinery wear Hillsocn
"Dust-tite” respirators while dumping lime., _The average dust produced during
this operation 1s 6ily 657,021 partidles, ton Wicrons or -luss, por tublo foat,
This low duat concenmtration is the result of a spray of water from a two inoh
pipe scross the hatch of the mixing tank Just below the opening while saoka are
being dumped. Consequently, the material is wet almost as soon as the lime is.
introduced., About 95% of tHe dust particles in samples taken while the lime
was being dumped into the mixing tank were semi-angular crystalline in appear-
anoe, and from five microns or less in size, and S% were round opaque, two mi-
orons or less in size, . -

2. ILump Quicklime: Used to "soften™ boiler feedwater. The lime tised for this .
purpose i3 Oyster Shell-Lump Quicklime (97% €a0). It comes in fifty pound = =
paper-lined burlap bags, end eight bags are usually used per batoh, One batoh

is made per shift, The dumping and mixing requires  about ten minutes per bateh,
and the man doing this work is protected by rubber type goggles, but no respi-
rator. The average dust produced by handling the bags of lump Oyster Shell
Quioklime is- 2,605,440 particles per oubls foot, The average dust produced
while-dumping. the bags of lump Oyster Shell Quicklime into the mixing tank is
294,528 particles, less than ten miorons, por cubio foot., The handling and
dumping of this Oyster Shell Quicklime produces lesa dust than is prodused bty

the hyﬂted 1ime usually used, tbout 95% of the dust partioles. in semples

taken dliring the dunping of Qyster Shell Quicklime into the mixing kettle ap- |
poar slightly sngular, crystalline under the Konimetér misrosoope, and aFé five
miorens or loss in sizs; 2% are round, semi-opaque, over ten microms in size;
and 3% are black opaque scale-like, five microns or losa in site, .

What FPhysilogical Effeot is Produced by Lime Dust] According to the Inter-
rational Labor Office (Occupatien and Health, Vol, II, 1934) partioles of 1lime mix
with the swoeat of workmen handling it and irritate the unoovered pores of the
sking lesions of the muoous membranes are also set up, He aro told that:

"The action of quicklime is dus partly to its avidity for water
(dehydration), to the heat given off in its reaotion with water,
- and partly to tho peculiar causticity of the alkaline oxides or

vuaiirntine earths i ~Quiokiime-eneris oovexbielly 4 Josal actian .

A

- {on the skin and mucous membranes) irritating and caustio, which
48 naturally less marked in the case of slaked 1lime, Hilk of
lime 1s a feeble cavstic acting only oz the muoous memhranes,
The dilute lyes are only caustio to the skin after prolorged ao-

tion and especially when they are warn, . -
00 ' 1340000058
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"In practice it is the dust of quicklime and slaked lime, given .
off in the course of manufucture and manipulation, which gives

rise to the well known lesions, This very fine dust is deposit-

od resdily on the mucous membranes and skin, When inhaled 1t

mey pemetrate as far as-the respirstory traot.™

Although.lime has a tendenoy to irritate the mucous membranos of the reapira-
tory tract, it 4s not considered partiocularly haiardous WhEf BrYWthed in small
quantities at Intermittent intervais, However, ccmplications may result when a
large amount of-the dust 1s breathed more or less regularly. Therefore, it is
desiretleo to wear an approved respirator such as the MSA "Comfo" or the Willson

"Dust-tite”.

B - METALLIC ZINC DUST: Metallic zinc dust (90% through 300 mesh) i1 an inpos tént
constituent in Pipe Thread Coating Compound. About 1500 pounds of this material is
used per batch, and about fifty batches ere made per montk. The zino dust comes in
400 pound wooden kegs or 500 pound steel drums. According to a chemiocal analysis,
this zino dust is 9S. 20 metallio zinoc eand O, 80X zino oxide (Zn()., The partiole sice
distribution of a typical semple as determined by a standard scroen analysis is:

A11 through 120 mesh sareen

3.76% retainsd on 200 mosh
2,047 " " 250 *®
22,24% " " .32 "

The zinc dust is d\mpéd from the keg or drm onto & metal gsheet in front of the ket~
tle and shoveled into the kottle by two or three men (with an average servioe of
about three months) from the Genoral Lebor Department. This is a very dusty opers~
tion, One sample teker during the shoveling of zino dust had as high as 68,760,960
particles per cubic foot of air the average concentration being 28,351,328 par-
tioles, less than ten microns, per cublc foot. The workmen are oxposed to this dust
about thirty minutes per batch or approximately 2-1/2 hours per xonth, They weer
dust respiretors, About 95% of these dust particles are dark grey, opaque, angular ~
in appearance under the Korimeter microscope, and about five miorons or less in
size; 6X sppear slightly angular, crystalline, ton micrans or less in sice, Th
orystaIllne material is probatly zine bdxide, . v .

What Physiological Effect is Produced by Zimo Dust] Although zino oxide (ZnO)
producog definite physiologicel effects, metallie zino' dust does not seem to affect
the person breitfing It FEhsr thad that ceused -by—the inhaistion-of-any-dnert -dust,
Novertheless some investigators are of the opinion that zino is mot entirely inért
snd hermless. Certairly it iz not as harmful as lead or arsenic, but the-United -
States Public Health Service has certain 1imitations on the smount of zine that s °
pernitted in drinking water. According to Nwk, E. Remy, and F, Foltzmann (Jour,
Indust, Ryg., Vol.12, 1930, page 171 Ab,) Zino-dust can cause lung trouble after
being inhaled in lsrge quantitice, Zinc dust is also vory definitely explosive,

€ = ASBESTOS "FLOLT": Float asbestos is used in the mamufscture of tractor lubri-
ocants. It comes in 150 pound cloth bags by railroed, about 2000 bags to a oar.
From 200 to 3000 pounds are used per batch and from two to fifteen batches are made
per month. The bags of asbestos float are dumped into the mixing kettlo by throe -
men with en-everspeverviee cl-twelxe xoaca, -These.lshorars arn oxposéd to dust .
about forty minutes per batch. Dust concentration as high as 8,269,440 partioles, .-
ten microns >r less in size, per cubic foot are produced during the dumping of ‘as=
bestos floet, the averace being 3,058,560 particles per cubie foot, About 96% of
. these particles sre slightly angular, round, trsnsperent in appearsmce under the
- Korimeter nicroscope. and two miorons or less in size; -2% are round, semi-opaque,

- 7 18-0000089
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plate like, five miorons or gver in aize. -

Recent 1nvestigttiom have indicated that the inhalation of asbestos Miole.
ten microns or less in size is oven more hazardous thin was originally- believed, and
that in order to prevent harmful effects concentrations should be kept bolom five
millicn partioles (10 microns or less) por cublo foot, The physiologiosl effects-
have alrecsdy been discussed mder 'ASBBS‘I‘OSIS" 8o need not be given any further con-
~gidoration. _Hen handling esbestos float should be required to wear spproved respi-

rators, > -

D - GROUND HICA: Ground mica (80 nesh) 1s used in the manufacture of axle groease,
1{; comes in 100 pornd burlap begs, About (ifty pounds of grourd mice is used per
batch and an average of rivo batchea are made per month, The period of exposure
will not exoeed ten minutes a batch. Handling ground mica -produces en average of
2,577,120 particles ten microns or less in size, per cubio foot, About 60X of these
particles arc transparent irregularly shaped scale like in appearance under the
Konimeter mioroscope, and five microns or less in size; about 40% sre over ton mi-
orons in size, The transparent plates have small lines or fissures and appear to

contain small air. bubblaes,

Although ground mica has never been considered a harardous dust, scme recent
studies mado smong the workers in North Carolina indicate that econtinued -exposure to
large quantities of ground mica over a period of years will produoe a fibrosis. How-
ever, there is very little probability of anmy trouble where concentrations are kept
below 10,000,000 particles per cubio foot of air and where the expoauro to mioca dust
i3 such s small percentage of the employee's working time. . .

E o~ 'SULFHUR: Sulphur tlour is used for sulphurizing cutting oils and in the
preparation of spocial lubricants for hypoid gears. Crude sulphur is used in the .
mamifaoture of sulphuric acid and in the treatment of ga.aolino lnd naphtha for re-

moval of impurities such as tho mercaptens,

pluu- Flour: Sulphur flour comes in yaper-llned wooden dbarrels, loo-po\:nd
oloth bags, or 150-pound burlep bags. JAbout 25C0 pounds of this sulphur is
dunped into the melting kettle by two men with an average service of twelve
Years, onos a day., Their exposure to the dust which results from handling
end dumping the bags, an average of 1,540,608 pertioles, ten microns or

88, per cublo foot, is about fifteen minutes per man per shift.onan ave-

rtgo. No goggles or respirators. are worn. About 90% of the dust partioles
irfesanples-teken-during-thy-duping vf ~thosulptur Tlour wers ¥Iiglitly angu-
lar crystalline in appearance under the Konimeter miorosaope, snd five mi.’
crous or less in size; 10X were semi-opaque, rounded, and over five nicrons
in size. The lurger particles appear to contain nm.ll air bubbles, There
‘wore also a numbder of very small spooks,

About 370 pounds of flour sulphur 4s used per batch in the preparstion
of hypoid gear Judbricent. Two batches are made per weok on an aversge,
- The exposure to tlhe sulphur dust is only about two hours per week on an
average. Sinoe the sulphur 1s dumped into drums of oil being agitated by
& rupidly revolving propeller type mixer more dust is produced than where
tho bags are simply dumped into a kettle. Samples taken during this opera-
tion hed'ss high s §.910.960. partinles..tan.miorons or.less in.size,. par
oubio foot. The average was 3,783,562 particles per cuble foot. The dust = .o
~purticles had the jane chua.ctorhtiu as those given in the proeceding R

parsgraph, .

Crude Sulphur: Crude sulphur comes in btox cars holding about 90 ,000 pounds,
usually fronm Freeport, Toxu. Towers are rilled with this sulphur by four

R - , 001479 18’0000060
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mon with an average service of eight years. It requires about two hours te
£111 a tower with about 1Q,000 pounds of orude sulphur. Iwo towers wre charg- .
od evory wook, Consequently, the men are exposed. about four hours a week to
the sulphur dust caused by breaking up the lumps (4,304,640 particles, ton mi
orons.ar.lesa, per ocubic foot) and shoveling the orude sul into the tower
elorator (..n averago of %,357,630 ."\pwﬂﬂkwp'l"'ﬂwh“m v-Phe smount.of
dust produoed by this operation is somewhat reduced by the steam turned qp 4in-
gide the elevator shaft to provent dust oxplosions. About 607 of the dust
particlps in samplas taken while the tower was being filled were slightly angu-
1ar ory.tan‘fne in appearance under the Konimeter mlorosoope and firve miorons
or less in si:e; 35% wero rounded semi-opaque, ton microns or over in alre; and,
. 5% were opaque scale 1ike, between five and twelve micrans in size,

Sulphur dust particles ars explesive but otherwise are not oonsidered harard-
ous any more than any of the other "nuisense” dusts, although they will irritate the
puoous membranes and the cyes after slight exposure. Consequently, it is advis-
able to wear rubber type goggles and approved respiratora, such as the MSA Canfo

type.

In an article by Aldo Cestari (Aroh. Intorn. Fharmacodynamie, .5.933, vol, 48,
PP 300-314) 1t 1a stated: _ ; _

"Intratracheal injection of sulfur suspensicns bdrings about ex~

orotion of hydrogen sulfide in a period of 60 hours. There are

slight exudative and inflltrative reactions in the lungs. It

is supposetd that a substance similar to glutathicne reduwes the

sulfur to hydrogen sulfide.” . .

F « LITEARGE; Lithargo is added to the Plumbite or "Dootor™ Solution to sassist in
the reamoval of mércaptana, other sulphur compounds and wmsaturated hydrocarbons from
gtsoline and naphtha, From one to five 600-pound drums of litharge are used in a
batoh, depending wpon the stcok to be treated and the condition of the "Dootor So= -
1ution”. The litharge 13 removed from the drum a shovel at a time, and about fifteen
minutes are required to dump one batoh. A bateh is made cnde a week on an sverage,
Tho avoerage servioo of the mon involvoed in this operation i1s seven years, They wear
MSA Camfo respirators with an approved lead filter and rubber type goggles. 411 of
the work of adding litherge is done in the open dir on & platform at the tops of the
solution tanks, ;

®rhe Average dust produced during the dumping or shoveling of litharge into
the solution tank is 3,077,460 particles, ten mioroms or lesa in siie, per.cublo-
foot, although there were as high as 9,288,960 particles per oudio foot dufing the -
operstion, A rough estinmation of this litharge oonoentrstion indicates the presemce
of from five to fifteen milligrams of lead per ten oubio meters - the amount that an
aversge person doing moderate work would breathe in one day, This is in exoess of
1.6 milligrans in-ten oubic meters which is the maximm allowable 1imit set by the
United States Publio Health Service. About 80X of these dust partioles were.rounded,
transperent, orystalline in appearance under the Konimeter miorosoope, and five miw
orons or leas in size; about 15% were over ton microns and appeared to contain small
air bubbles; 6X were dark opaque scale-like, from five to ten microns in asize,

-Hecessary Procsutionary Measures When Handiing Litharge; “~Lithi¥ge is w vdm-
pound of lead, and acnsequently there is the possibility of lesd poisoning unless &.
Tow simple precautions arg observed to prevent the entramse of lead into the hody °
by swallowing minute particles cf the litharge dust, by inhaling the dust, or by -
ab¥orption from the skin when handling the 1itharge. An effert should bv made to -
ﬂa:u as 1ittle dust.as possible, Inatructions Lzsued by the Mediocal Departnment ro-
Quire that; C - -
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"], No omployee shall handle litharge until he has been exsmined
and certified as p‘hysiully qualified by the Company Dootor.

"%z, Employees must be ‘sent to the Company Dootor for physical ex-
mpminadion et Jeaet avary six.months or.af the first sign of
411 hgalth : i

"3, -Respirators - ™ approved type of lead dust respirator, proper- .
Jy sdjusted; shall be worn when handling litharge. All respie
ratofs shall bs thoroughly oleancd with scap and warm water,

%4, Clothing - Unionalls, caps or some head covering and gauntlet
gloves shall be worn when handiing litharge. Upon the ocmplo~
tion of this operation the outer olothing must be removed and
placed in a locker used for this purpose omly. Unionalls
ghould be weshed at least onoe a wosk.

"6, Bathing and jodker-ragilities = A-cvaveniently located-looker
and was h room ghall be designated for use of employoes hand~ -
ling litharge., Separate lookers should be provided for strest
alothes, woark olothes, end one for Unionalls worn when hende
1ling 1itharge. In plants where mem are handling 1itharge -
throughout the shift, only two lockers need be provided, The
floors of the looker rooms where the men change their dust
covered Unionalls and the benches shall be thoroughly moiston~
ed before -being cleaned, .

"6, .Persoml ‘olesnliness - General porsonal cleenliness is of first
importansa, ’

(a) Hands must be thoroughly washed on the completion of the
1itharge handling operaticn. Hands must also be thoroughly
‘whahed before ‘sating or placing snything in the mouth, A
spcaial effort should be made to olean the finger nalls so

. ag to remove any lithargs, : .

(b) Never eat” until 1itharge coversd clothing has been removed
and_the hands washed,

- % (o) Teoth should be brushed at least tidoe & day and the teeth
and guns kept in good condition, N . e

™

(4) The mouth should bo rinsed thoroughly before eating, ~ ~

(o) Nevor use tobacco in eny form while working in snd srownd
1itharge,™

The.responsibility for the careful observance of ALL of these mm.
tions should be placed upon the foreman,

8 -~ SODAXSEr™Ssfa“isir (50X Mez0) tu~twved-to-form-e solutden . Lor

~0dle .Thirty 200-pound tloth.bags of soda ash are dumped into a tank of watoer per
batoh by six men, with an average service of five years, from the General Labor Deo-
partment) threo batshos a week. HMen exposed to dust resulting from opeming and °,
dumping the bags of soda ash about five hours a week, Eight mem spend about half o -
day s~month unloading bags from railroad box cars. The men vho do the wnldading :
wear MSA Comfo respirators and are not the same men as those doing the mixing who do
not wear any respirators or goggles, The average dust produced by the dueping and
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mixing operation is 1,003,337 partioles, less than ten miocrons, per oublo foot of -
air. -These partiocles are £ll slightly angular, orystalline in appearance under the
Xonimeter mioroscope and about five miorons in sizé. lMany are transparent, glass
3ike. Thero-sre.a-mmbser. of small black specks.

" H « TALC or ™SOAPSTONE": -Pulvericed taloc or "soapstone” is usod az a filler in the
;nnufucture-;t-"hot neck” greasos used in the stoel milla, According to R. B, Ladoo
(U,S, Bureau_of Mines Bul, No. 213, 1919; ordinary tale or soapstone is Steatite
(hydrous Magnesium silicate - HaMg3(5103)4). In the form of powder, the talo s
groyish white, Assoclate Chemist Frederick Goldman of the U.S. Bureau of Mines, who
made a chemioal analysis of sanples of tale as markeled, reports:

8102 .cvcteennancne 46.04 por ooent
Co0:vavccesrevaceee 4.39 " n
MEOeereeeoennannee 26020 ™ °
Combined Oxides.....lb.64 n "

Grease makers usually consider the camposition of "soapstone™ which they use as ap-
proximately 90% magnesium silicate and 10% caloium carbonate. It oames im 90-pound
paper bags, 700 bags to a box ear, About 7200 pounda are used per batoh and ome
batoh is made a day on an average., The "soepstone™ is dumped 4nto the mixing kettle
by two men with an averago service of ten years, This dumping which requiresabout
an hour per batoh is a rather dusty operation, One sample takem at faoe level just
after a bag had been dumped had as high as 22,995,840 partioles, ten miorons orless
in size, per cubic.foot of air. The average dust produced was 13,064,960 dust parw
tioYes per cubic foot. About 98% of these dust particles were transparent, orystal-
1ine, irrsgularly shaped plates and rods, in appearance under the Xonimeter mioro-
soope. Most of these partioles (about 98%) were five microns or less in size, the

- remainder being ten microns or overy about 2% were scale-like, semi-opaque, five mi-
orons or less in sire,

FPhysiological Effects Produced By Talo Dusts, About two years ago Dr. W. G
Dresssen, Passed Assistant Surgeon, snd J. M. Dalla Valle, Assistant Sanitary Engl-
neer, United States Publio.Health Servige, made a study €0 ascertain whether there
is o connection between talo dust exposure and the relatively high tuberoulosis
death rate in Hurray County,-Georgla, whers two.talo mills and mines mre located,
They found (Reprjlpﬁ No. 1669 from the Publio Health Reports Vol. 60, Mo, 5, Feb, 1,
1935, pages 131-143): : . :

-~
"Physical and roentgonologic examinations were made of 66 men and
nomen who were exposed or had been oxposed to talec dust, In the
highoer dust groups conprising 33 men, 8 were found to have PuSuo-
coniosis I and 8 to have Pneumcconiosis II or III, Six of the
thirteen examined were diagnosed as having Pneumosoniosis I. No
advanced stages of the disease wore found in thla group. In the
group exposed to low concentrations of dust, no Pneumoconiosis
waa foumd, " -

The final conolusion of this study was that although Georgia talo appears to be “more
inJus 6anthan~trearelibo-balde t..ihe. high tuberculosis mortality rate in the County
“oould. not -be attributed to the tale industry™. . ‘ SR
Investigators have suggested, however, that for more or less continuous expo-.
sures concentrations of tale or "soapstone™ dust shéuld not oxoeei 15,000,000 pare
%4icles, ten miorons or less in site, per ouble foot of air, . :

I -~ ORAPHITE; Powdered graphite (80% to 85% graphitio carbon and 15% probably
magnesium silicate) is used in the manmufacture of spring and pressure lubrioants. It -
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« oomes 4in metal drums or 100-pound paper lined bags. About 3700 powds of powdered
graphite is used per batch andione batch is made per day on an sverage, The -
eraphits 1z dumped into the mixing kettle by men with an average service of soven

ars. Thig operation requires about forty minutes per batch per man on an average.
rhree men are usually shigag¥a 4n"tits dumping, ~Thoy usar regpirators while hand-
ling end 3umping graphite, which i3 not a particularly dusty operation, ~ The average
dust produced is 31,803,080 particles, ten mlorons or less, per cubiv foot of air,
All of these duat-particles are rounded or slightly angular, bdlack opaque, emorphous,
' sooty or dard groy. in appesrance under the Konimeter misrosocpe, end three microns

or less in size, :

d « SLATE FLOUR: Slate flour {300 mesh) gives rigidity to ssphalt on "fast sur-
?&cea" such &3 steep roofs and pipe lines, and prevents its rumning off., It also
produces desirable weathering properties, Hixtures as low as 10% slate flour snd
as high a8 407 -are used. An averegs of two tons of slate flour ia used to each
st411 which averages about 800 barrels of steam reduced asphalt, Since the glate
flour is introduced by _the use of closed pipe linss and centrifugal pumps, the only
dust produced is that which results durliz the umloxding -of -the sacks.and dumping
then into the hopper. 7The slate flour comes in $0-pound paper bdags, 760 bags to m
railroad box car, Four mon with an average service of about a year, open the bags
and dump the slate flour directly into a hopper from whioh it is siphoned by ocm-
pressed air to a stornge tank helding about 15 tons. About four carloads a memth
are received and an average of sbout 5-1/2 hours is required to unload each dur,
About one and thres-guarter million pounds were dumped during the last quarter
period, The men wear HSA Comfo respirators. A soreen amalysis of this slate flour
showoed that 99.7% passed through a 200 mesh soreen and 96,8% through a 325 mesh
soreen. Iue to the fineness of slate floui and ita low bulk density (1.04) cch~
sidersble dust, un average of 12,007,680 partioles, ten miorons or leas in size,
por cubis foot of air, and counts as high as 16,538,880 partioles par oublo foot,
ars preduced during dumping the sacks and filling the storage tank. About 98% of
those dust partioles are slightly angular, transparoent, orystalline in appearame
wnder the Konimeter miorosoops, and five microns or less in sire; 2X are scmi-opaque,.
slightly angular, There were a for plste like partiocles which appoared to contain
small sir bubbles, and a large nusber of small black partiocles.

. A petrographic sxaminstion made of .a slate flowr sampls at.the United States
Buresu cf Hines Experiment Station in Pittsburgh, Poonsylvania showed that it con-
tained more thaur-3%-Quarbe-{550a),--30%. Sertoite_(Kr0-381,05-6 S10p-Hp0), 40X

-opaque sgd 3¢ five different unidentified constituents, A chenlédl ixlywis—of
slate granules and flour {Jour.Indust,Byg. Yol.XV,,No, 2,Mer, 1933, p 87) Toports theas
oonstituents: o

S81400n Dioxide ceceeess 59278 Hagnesiwz 0xid0.ss.sees 2, 218
?1&1“ maﬁ.dOoooaoo‘oo 0099% Pﬁtusim 0#6.00.0.-‘.30 75‘
Awninum Oxide,.e.......18, 815 Sodium 0xide.eecsee.aaeds 88L
Ferrie oxide‘OOOOO""" leg w‘.ter b’l” uOOGO 00-40.325
Ferrous Qxide ......s:.. &58‘ " above » .000003.98%
Managanous Oxdde, ev..... 0.13% Phosphoric Oxide.......0,311%
c‘lcim wd’bl"“ LR B X R J 00 ‘2% Cubon mmdo‘. 0'.‘0.0'0‘ 21‘
e BARIUR. QX e s o icnnaas O, 05% Forrio Sulphide........0.15%
B . " Speaific Grawity - 2,795

“The silicon found, though expressod in the chemical spalysis as

silicon dioxide, 43 not difrerentiated chemioally as to the -

forms present in the original minerals; whether fres silicm or

8ilioate, * . .

Y
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Effect of Slate Flour on The Lungs « In his peper "Effeots of Certain Silicate
Dusts in the L\—Egs" road befgre the Industrial Hyglene Soation of the American Public’
Health Association at Washington, D.C. on October 27, 1932, Dr. Waldemar C. Droosaen’

of the United States Public Health Service, reporting the results of his studies of
workers exposed to slate dust, wrote:

"o the £8. csases of pneumoconiosis observed, all were in the first
stage except 5 cases,’ In gemeral, the pnewumocconiosis observed in
the early or first stage cases resembled that induced by cement .
dust,. . The dronchial striations, however, were somewhat more promi-
nent, There was always a moderate bilateral increase in the sire
and density of the hilar shadows with accentuations of bronohial
striations which-extended well out "into each lumg field. Tho
linear striations seemed “softer" in appearance and lacked some of
the sharpness of detail which 1s usually observed in the X-rays of
individuals who have inhaled silica dust, This diffuse, fine
generalized fibrosis was chiefly confined to the lower tmo-thirds

of the .lung fields.,

"In the seoond stage an increased prominence of the abore mention-
- od characteristios tas present with the appearance of flake like, .
-dappled areas of increased density in both lung fields. In the - .
third stage these dappled areas seemed to conglomorate, and in thia
nanner gave way to massive, clouded areas of increased demsity,™

Dr. Droessen found that although the silicate dusts of slate "induoe e fine diffuse,
bilateral fibrosis ef the lungs which is dofinitely demonstrable in the X-ray™
workers exposed to slate dust do not begin to zhow definite first stage pnoumoconio-
sis unfil after more than ten years' éxposure, He did not find any evidenoe that
the resultant pnewumoconiosis had led to disebility. ) _

E <~ GRIIDING DERRIS ROOT: Derris root is used in the manufacture of insectioides,
It cames in S00-pound bales from the Dutch East Indies. In order to reduwse dust, -
the bales are thoroughly wetted with white oil. The root is ground at the rate of
§00 pounds an hour to pess through e 3/8"-soreen. One man with three years! servioce
is oxposed to an average dust oconcentration of 1,604,800 particles, ten mlorons or
leas, per cubic foot of air, Xbout 80X of these dust partioles are rather round,
crystalline in appearance under the Konlmeter microscope, and about five miorons

in size) 20X uro-sharply-anguler;-five-mieronz-or-less.in size,.. The particles sp-
poar toghe more inorganio than organic in character, Evidently the lighter root
dust particles are éither larger than 30 microns and were, therefore, filtered out
by the Konimeter filter or were carried out by -the exhaust ventilation, thus leaving
the dirt or soil which had adhered to the roots, The grinder is located in u gmall -
room vell ventilated by means of a 30-inoh motor-driven fan., This explains the low-
dust concentration in the samples taken during the grinding operation. The operator
wears rubber gloves, cover-slls, and is provided with a fresh air hose type- of mask -
while grinding.

To Yliet Extent is Derris Toxie? According to recent studies by the United
States Department of Agrioculture (Indust, & Eng. Chem. Vol. 28, No,7, July 1936,
PPS, 815.82)).-Darsis is.a .possible health hazard to those engaged in milling, grind-
ing, and diluting it (Derris) without the use of suitable protective moasures, '
Fharoacological studies show that Derris and its water oxtracts affeot the rospirs-
tory senter which 4s initially stimulated and then, after fatal doses, completely .-
depressod, with death resulting. Derris dust whon applied to 4he armpits wes also
found to provoke a "mild evanescent irritation,” - .

L = GRLDING PYAETHRWS FLOWERS: Pyrethrum flowers ars an importaut source of oo - |
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of the essontisl ingredients of insecticides. Théy como from Japan 1ln mat oovered
bales woighing sbout 450 pounds. On an average, about ten bales are ground per
shift., Opening the bales of compressed flowers is the dustiest part of the opersa
;lon, producing or an average 2,039,040 partioles, ten miorons or leas, per oubloe
foot of air, ~AUSUE89%-of-tirese panticles.ara. apguler, orystalline in'appearanse
under the Konimeter microscope, and three microns or less in slzej Abdut 15X axe
"flat round particles and discs and shreds, ten microms or lees. The crystalline ~
sppearing dyst jprobably originates from the soil which has blown on the flowers or
plants. On‘; man, is exposed per shift for about four hours & day during & nine month

period. He wears a Willson dust respirator, The grinder is enclosed in a metal
housing connected by a fourteen-inch duct to a sixteen-inch motor driven exhauwst fan,

Pyrethrum dust seems to irritate the akin of some individuals and not affent
others in the least; as s matter of fact it causes an allergic type of reaotion in
some individusls to such an extent that it is insdvisable for suoh poersans to work
in pyrethrum dust.

M - MIXING AMD PACKING "FLIT™ POWDER: ~-*FIit™ powder 4s-s-mixtura of pulyerized
“dorris root, pyrothrum flowers and other ingredients, It is mixed in a speoinl
room provided with exhaust ventilation by a man wearing a respirator. The dustiest
part of this operation is sifting the pulverized derris and pyrethrum rhich.produwces
an aversge of 8,722,560 particles, ten microns or less, per oubie foot of air. )
About 95% of these dust partloles are anguler, orystalline in appearance under the .
Yonimeter microscope, and about three microns in size; about 5% are loss oerystallins
and more opegue, five microns or less in sice.

. Filling Cans: Three-quarter and two and one-quarter ounce tin cans are fille
ed by automatic machines. the filler ends of rhioh are cucleosed in a metal housing
vdth a four-inch exhaust duct to a fourteen-inch motor-driven fan., That this ex-
haust arrangenent 1s fairly effective 1s shown by an aversge dust ooncentration in
samples taken at face level of the operator during the filling operstion of :
1,755,840 partioles, ten miérons or less, per cublo foot of air. The girl at the
Sealer wears a bag-type dust respirator, :

. _ VIII - CLEANING TUBES AND DRUMS CONTENTS

Cleaning tubes and drums of boilers and process equipment 1s a routine opers-
tion vhich produces.considerable dust belonging more to the "nuisance" class than to
the fibugsis causation group, Nevertheless, coinsiAvration-should-de -gixren to -keeping
such dust domn to a ‘minimum of not more tham 10,000,000 particles per cubio foot due
o the nuaber of men engaged in this work and their more or less continuous ex-

. posure ) S

I. - CRACKILG CCIL SCAKIHG DRUMS: Cracking coil soeking drums “ooke-up” about
onoe a month, so that in many cases they are almost completely filled with the ex~
ception of an opening down through the center no greater than twelve inches in diam.
etor, At most plants, this-coke is removed by & spesial machine; at the others, mea
with an average service of ten years are regularly engaged in cleaning these drums by
means of a concrete buster type of pneumatic chlsel, starting at the top of the drum,
-One mag~works daside.apd two outside at the top manhole. .The temperature inside the
4rnm s sbout 90 degrees Fahrenheit, ~Zach manl Works fifwn-hewr.dusids .and.is then
relieved for adout an hour., On sn average. each man works sbout two and a half hours
por shift, two shifts a week, A "boatswain" qhair is used to got in and out of the
drum. They wear "hardboiled" hats and life-belts, Excellent ventilation is provided
by % steam or an air syphon placed in the bottom manhole of the drum, as -a result of
which samples taken at face level of men during the operation of the pneumatic chisel
bhad an average of only 311,520 dust particles, ten microns or less, per oubic foot of -.

.8ir. About 60X of these particles were sharply angular, crystalline in appeArance
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e etor microscope, and about five microns or less in eizo; 36X were

:zi::, a.‘mffﬁ;:que, erystalline, about ten microns or over; and about 5% wore small

blaock particles. There were ‘also a few blaok scale-like partioles over ten miorong
1 gize, The major portion of this dust is probadbly coke or carbon and the soale-
2ike particles are, no doubt, mefal from the sides of the drum or from the ohisel,

11, - CRACKING COIL TUBES: There aro 183 tubes in & “KIgh presxure-crmeking
coil unit, - After running from twenty %o twenty-Cive deys, depanding upon the ohar.
acter of the stock being run, the temporature and pressure, the petroleum soke whioh
is doposited on"the tubes must be removed. Liberty air-drirven tube cleanors with
cone and star cutters operated by men with en average servioe of six years are used
for this purpose, The men work in gangs of six to eight and are exposed to dust
about six hours every two shifts on en average. They wear neither goggles nor respi-
rators although e dust sample taken immediately after reversing the cloaning
machine while in a tube contained as high as £,062,400 particles, ten microns or
loss in aire, per cublc foct, About 307 of these dust partioles are black, opague
in appearance umder the Konimeter microscope, and two microns or less in sire; 40%
are enguler, transperent, plate-~like, ton niorons or larger; and 30% are angular,
transparent crystalline, f{ive microns or Tesz in-sdze, :

Samples taken on the Cleaning Platform while cleaning Cracking Coll Furmace
tubes at s Northern refinery had an aversge of 113,280 partioles per cuble food,
Finety-eight per cent. of these dust particles were rounded crystalline in appearanoe
under the microscope end five microns or less in size, Samples taken in the passage-
way bagk of the furnace while tubes were being cleaned had «s high as 1,076,160
pertioles, ten microns or less in size, per cubic foot of air. ‘This indicates that
the men in the passageway, back of the furnace are cxposed to more dust than those
on the cleaning platform. ‘

. 111, - VATER EEADERS AMD BOILER TUBESt Tubes and headers aro cleaned twioe
a year by means of airedriven turbines. It has been found that oleaning can be done
more effoctively if done dry rather than wet because the dust can de dlomm out, If ~ .
water were used, the lvosenod material would soon form a paste which-would be smear-
ed back on the tubes by the action of the cleaning turbine, Regardless of the dust
which is produced in conocentrations-ss high as 30,369,040 partioles, ten microms or
less in size per cubic foot of air, workmen prefer working in dry drums rather than
in wet ones. Eight men (two ofi each turbines aro-engagoed in thia oleaning cperation
which requires about twelve days a year, lMen with an average service of fifteen yoars
are assigned to-this-job from-the.laber Department, The temperature inside of the
drums of™headers is about 70 degrees Fahrenheit. In Wdcordanvv-with-the-usual-prac—
tice, men operating the turblines, inside the drum or header, work about ten minutes
and are relieved for ten minutes by their co-workers who sssist in handling the air
hoso in and out of the drin manhole. Respirators have been provided in most osses -
but ars not always worn. The sversage.dust produced while cleaning vater~headers and
boiler tubes in samples takem from

Lover Platform, Front Yater Header......eecces....18,306,048 part, perou. ft.
In #2 Drum While Cleaning Water Nall and Tubes.... 5,664,000 * L
Inside Manhola Drum ff3 hile Being Cleanod........28,320,000 " L

About 405l.0f .the Sus); perticles in the samples taken on the lower front water-header
Platform, while'heador was belng S1Eatid " Were romaded, dack red. in spoearance under
the Konimeter smlarosocpe, umd ebout two.microns in sizé; 650 were opaque, more or -
less angular, and about five nmicrons in size; 10X wore orystallins, slightly sngular," °
and over ten microns in size, About 65X of tho particles in the sample taken'inside
#2-drum during cleaniny were “lack, opaque, angular, less than two nicrdns in size;
.and about 15X were round. more or less opaque, over ten microns, The oomdentrationm -

of dust IUSIDE the drum during cleaning appears to decrease with the distance from

-~
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the maphole as is demonstrated by thess counts in samples from Drum #2 (Riley Boil-
er)s L8
Looation Particles per cu, ft,

mid‘ l'hnholo..-......--................-.o-.--.-..-........... 19 257 600
About B rt‘ In‘id‘ Dm..'-o..-..c-....o.--.---........-----.-'*-‘“4?0“798"

- 11 '_ " - ettt e PO NS assssP st N st esetelRas 2'2&5 600
" 18 " » " 00004V @catsoPesreettscacittoesostatonions 1585 920‘
" 24 v‘ --n " 2 5 00 08 04 0C0006e08e et e6000000acesossttocanes 1,132,800

- The dust particles from inside the drum appear black, angular and were less than two
microns in size. The dust from these cleaning operations are supposed to be largely
the results of metal corrosion and sediment (largely Calcium Carbonate and Caloiwum
FPhosphate) deposited by the treated Boller Feed Water, A petrographic examination
of a sample of dust from the Front Water Wall Heador was made by the United States
Bureau of Mines Experiment Station at Plttsburgh, Pemnsylvenie, who reported: -

ths (5102)..‘....-.;.........-..-.oo. 1 per Omt-
Opaque or Coated with Opaque Matersal.. 90 ™’
Unidentified Clly—liko................. g "

According to a chemicel analysis of this same material made by & regular re-
finery chemist using the method of Adolph Knopf, U.S.Public Health Service, the dust

oontainad:

Froe silic‘-'oo....o..‘v.nco...-loco.no 0.70 P‘r cent.
cmbined Silicl.....c.o-....-...........41¢01 "

. Although the enalysis of the dust shows & low froe silica content, the high
" ‘ust concentrations found and the possibility that at times such conoontrations may
s6 higher than those found, demonstrate the desirability of wearing respirators re-
gardless of the kind of Wust encountered.

IX . FOUNDRY OPERATIONS

Uurin; recent yeard consideratle attention his been focused upon the health of
fonndry vworkers by the operation of the so-callod "Siliocosis Recket" which has ex-
tracted lerge sums of money from the Foundry Industry., It is difficult to isolate
this type ol wirk which gives-Tise-to-s-very-genoral .axposurs.to.Amt which may in-.
xolve 2]l morkers employed in the foundry, In many cases the worker is in such close
oontact with the duty atmosphere as to cause serious exposure, luok progress has
been made in reducing the dustiness of our foundry ‘operations and plans -are now boi.nc
considered whiok will further safeguard our foundry workers. The folloring is a
brief outline of foundry dust producing operations:

A, - POURTNG MCLIEN JETAL IRTO SAND MOULDS - About 19-1/2 tans of metal are
poured per ."heat". Thirty~-five men with an aversage servioo of twelve yosrs spend
about cne and a half hours pouring and six end a half howrs moulding por day, five
days a week, Goggles, asbestos leggings and congress-type shoes are worn by the men
hendling the molten metal. About 60% of the moulding sand, which is the prineipal
source of. dust,.is.free silica (S5100), During the pouring operation the foundry air
appears to be full of dust and smoke, however, BAmPYEY CaAKEh TUETAP I 8 ‘Workwver- - . ..
aged orly 395,480 particles ten microns or less in size per cubis foot of air, Prac-
tdcally a1l of these dust particles sppeared angular, orystalline under the Kofimeter
microsoope and wepe about two microns or less in size.

* A sample of dust from the top of the crane rail over the moulding floor was -
) 13 0000068
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i petrographio examination by the U,S,Burceit of Mines Experiment Station in
g:::bur:h, Pgnnzylunia who Teported 50% quarts (810z)s 157 Clay Mineral not ocm-
plotely identified. Kaolinite is Alp0s5.25302. 2H20p 5% Caloite (CaCO3 ) end 30%

Opaque,
P, - “SHARING-OUDU.CASTINGS.-.ALber, PONTIAE. the castings are allowed to

. g, tiven the monlds are liverally sprj_nkled with water from & hose, " The bexids or

clsmps are removed and the flask is throvm over and broken open. The roiigh castings
are pulled but, -piled up and trucked to the Clearning Room, "Shaking Out™ is con-
sidered one of the serious occupational discase hazards encountered in industry and
the dustiest operation in founderies but dus to the thorough wetting and careful
handling by the men, samples taken during the operation had an average of only
858,230 ¢ust particles ten microns or loss per cublo foot of air, The impinger
method would no doubt reveal much higher counts. About 98% of the dust particles
were slightly angular crystalline in appearance under the Xonimetor microscope and
were one micror or less in size, "Shaking Out® is rather hot work, the men per-
spire freely so that it would be difficult to enforce the wearing of goggles and res-
pirators. Twelve men with an averagoe service of eight years work on this Job, eight
hours per shift, five shifts per wéék. - ) ‘

After the castings have been removed the moulding sand is again wetted and
thoroughly worked over with a motor-driven sand cutter which 1s a series of-revoly-
iny blades, similar to those on a lawn mower, oporated by an electric motor, mowunted
on a rubber-tired four-wheeled carriage which moves back and forth over the moulding
floor,: . Hoistureitests are mede and vhen these tests indiocate 4.6 to 5.6 moisture
the sand is considered ready for the moulders. During the operation of this sand oute
ter, the operator is exposed to an avorage dust concentration of 1,529,280 partioles
ten microns 6r less per cubic foot. These particles were less than twe micrors and
wore slightly anzular crystalline in appearance under the Konimeter microsoope,

© Co = CLEAWING CASTI)XGS =~ Varjous methods are used to clean castings depend-
ing on their size and shape. All of these methods produce more or loss dust some of
which can be taken care of by exhaust ventllations, othera cannot, The metheds most
comnonly employed are:

(a) Preliminary Clreaning~- Castings are brought frox the moulding floor during’
the night and deposited in the Cleaning Room. The following morning the cores are
knooked out, the sprues and gates sre broken off and same scratch cleaning 4s done.
This wogk produces_conaideratle dust especially when the sand and old cores are
shovelled through the ;rating into the oar or bucket Bolow (3,455,040 partictesten
nioroes or less per cubie foot of air)., Under the Xonimeter microscope adbout 70% of
the dust partiocles appear angular, crystalline, three microns or less insize; 208 -
were rounded crystalline, five microns in size and sbout §¢ were scalo-like semi-
opaque with a reddish-brown tinge and overiten miorons in'size, Pulmosan Respirators
have been provided but are not tlways worn by men doing this work, NO attempt has .
teen msde to control dust from prelimipary ecleaning although some study has been -
£iven to the provision of a apecial air-tight room with a grating flocr and a hopper.
underpeath with a sorew oconveyor at the bottom to convey the debris to the disposal
car or bucket and thus eliminate the dust-producing shovelling and handling, Under
this plan exhaurt ducts with a series of outlets around the top of the hopper oarry
ofZ the dust, . Air is also introduced into the room about ‘w. man's breathing level and
the amount™ oF "aXr" tAXER VUL "I1s~prexter than thes-fntnednced .2.0-that .8 nogativy pros-
Ture is maintained and a complete air change is made about every three minutes, -

. _ (b) Iuwmblast — The Tunblast iz a machine which combines tumbling with air blast-
izg. From 400 to 1500 pourds of eastings are put into & drum which revolves sbout -
10 RRL They run from about 20 minutes to four hours, depending upon the type of _
castings snd cleanliness required. While the castings are.being tumdled they reseive
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« u blast of #20 Steel shot through three 5/16 inch rozzles under an'air pressure of
".85 pounds per square inch. This machine iz opersted by three men, with sn average

sorvice of eight yoars, for a pericd of two and a half hours per man per day, five

ys a week. Pulmosan Dust respirators are provided but are not always worn. A

.en-inch exhaust pipe has been installed at the top of the machine and a six-inch
exhaust pips-orer <the-screcn. ... .The.suckian .on.these exhgusi pipes is said to be
abeut.2-1/2 inches- water. Samples taken during the operation of this machine aver-
aged 1,200,760 dust particles, ten microns or less in size, per subis foot whioch 15
dicates that ghe dust control measures which have been provided are getting results
although there is still room for improvement. About 987 of tho dust particles ap-
pear quartz-like under the Konimeter microscope; about 60% are five microns or less
in size and are angular crystalline in appcarance; 40% are ten microns or over in
size, and rather rounded in appesrsnce. There are also a largs number of minute black
metallic specks entirely too small and numerous to count accurately,

(o) $ly Tusbling Mill - Cleans brass castings by a combination of tumbling and
air-blasting with ;3 Sand Blast Sand and 85 pounds per square inch air pressure, The
1111 holds from 100 to 150C pounds of castings and clears five loads & day. Two men,
with an average servios ol 15 yéari. operatvthis mill-whichk runs-ebout -five hours e
day. They wear Pulmosan Dust respirstors and -oggles vhen opening the machine. This
1$11l 4s hooded with an 8-inch exhaust pipe having & 2-inch wmater swtion, also a
10-ipch exhaust pipe over the sand screen at the rear of the machine. Samples of
dust taken during the operation of the Sly Tumbling Mill had as high as 2,492,160
particles ten microns or less in size per cubic foot of alr and an average of
1,393,344 particles per, cubic foot, About 90 of these dust particles were rounded
orystalline in appearance under the Konfmeter microscope and two microns or less in
size; 5% were black, opagque scalé~1like and S§% were rounded crystalline about five
microns in size. . ,

-(d) Tuxbling Barrels -~ 36" x 42" Whiting Tumbling Barrels remove sand frcmcast-

ags. They hold from 1200 to 1500 pounds of castings per load and revolve at 10 RPM,
The castings sre tumbled.about two hours with about 700 pouwnds of one-inch unanneal~ ~°
ed cast malleable iron stars and jacks, An exhaust system with a 6-inoh pipe through
the trunnion having a swtion of 1-1/4 inches water. This suction has been found in-
adequate to give the desired results consequently the suction is to be Snoreased to
4-inohes -water. Sdimples taken during the operation of the Tumbling Barrels had en
avoragse of 1,348,032 dust particles ten mlorons or less in size per oubio foot of
air, About 90% of these particles wers angular orystalline in appearsnse under the
Konimcter lficrosaope.and three miorons or less in size; about 10X were rounded semi~.
orystallid¥, ten microns in size, There were also & Péw Trlangilar-graped vpaguo ~ -
metallic particles. Three men, with an average service of twolve years, opstate
these tumbling barrels eight hours a shift, five shifts @ weok, - Pulmosan Dust Proof
respirators and goggles have been provided but are not slways worn, A

The type of Tuwmbling Barrels being used has been condemned by a major com-
peay because it is impossible to ventilate it properly. The holes in the end liners
clog up vhen the barrel starts revolring. thus preventing oirculation of air through
the barrel. This condition hrs been remedied, in a new dosign now on the market, by
the use of two shells - an inner perforated and an outer solid shell. Both trun-
nions are hollow and are connected with the air chamber between the two shells, Alr
under pressure is introduced through one trunnion end ‘exhausted through the other:

(0).- Adr=Blasting - Castings which cannot be tumbled due to their size and fra- -
g3.Aty sreo cleaned by air-blasting (85 pounds per square inch) with mixture of ap-
proximately half and half sand and {40 Steel Grit., Syracuse Core sand is used when
1 spéftnl finish is desired. There are three men, with an average service of three
‘7ears, on this job who work 45 minutes of every hour, eight hours a shift, for cne -
vieek ovt of three weeks. This work is done in a special tight.air conditioned room

945 | ' 00 1 484 18-0060070

Ml ol [



Y

. vhile wearing a Sly‘ sand~blast Helmet QupPliQd vith cutside fresh air provided by a
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spooial blower used for that purpose only. Semples taken inside the room while a -
oasting was being air-blasted had an average of 3,738,240 dust particles ten mioroms
or lees per cubio foot of air, About 80% of those dust perticles were sharply angu-
iar orystslline in appearancs under the Konimeter microsoope and three misrons or
less in BAr G 20% wers rounded«quarti~diks.axyateals about ten microns in size, There

-were-also & fow rust-like scales and a large number of blaok metallls Hairtidlos too

minute and too numerous to be counted accurately, The silicosis hazard of this opera-
tion could be greatly reduced by the use of steol abrasives exclusively. )

{f) Rough Snagging Wheels - These mchines are used for removing projections
suoh a8 sprues, parts and gates from castings. Thers are two types of theso wheels:
the DOUBLE END using either 19-1/2" x 3" Carborundum and Vitrified or 24" x 2-1/2"
Rodmanol {Bakelite bound) Wheels; and the HORIZONTAL DISC Grinder having a §G" ™~
dimmeter vitrified wheel, These wheels are used by seven mon having an average
service of nine hours per shift, five shifta per wack, Eaoh wheel 1s hooded and has
s four-inah suotion pipe., There is an eight-inoh swtion pipe on the Horirontal
Grinder, Goggles and respirators are provided but the latter are not almys worn
with the exception of the men on ths Horlrahtil Grimlers, --¥itrified-whesls ars-run
at a slower speed (1800 RPM) than the Bakelite Bound Whoels which oporate at 3400
RPY, Samples taken during the operation of the Rough Shagging Wheeols had the fol-
lowing dust concentrations. - _

Double End Snagging Hheels;

© Avérage Dust from Vitrified Wheela........cee 3,653,280 particles per cublo foot
. - n L] [ 2

*

b Carborundum » evsopsconas 3’322,820 -~
" " * Pakolite Boumd Whoeols,c..vo 2.662,080 " d N =

Horizontal Dise Grinders

Average Dust from 50" Vitrified Whoole.eoroes 2;124,000 particles per ocuble foot

The average dust prodused dy all tho Rough Snagging Wheels was 2,322,820 particles,
ten microny or leas in size, per sublis foot of alr, .

. About 80% of the dust particles-from the vitrified whoels appesred black angu-
1ar opeque under the Konimster misroscope and two miorons or less in sipe; 20X ane
gular vrystalline-about-one mioron. or.leass. Thers were also & large nwber of black

" minut les too small snd mumerous to cownt, The dust part{oléd Tréi thys HoFl-

zontal (Vitrified) whosl wero approximately 90% angular, orystallise and 10% blaok
opaque, All of these particles were about two microns or leas in size, —ibout 60X.
of the dust particles from -the Bakelite bound wheel were black anguler two miorons.
or less in sire; 25%4 were anguler orystalline, less than one microm in size and about
15% nere ‘rounded orystalline about five miorons in size, ’

(c) Fine Smagging und Polishing Hheols - These wheols grind off small projec-
tions and remove rust from stook whioh has been in storage. There arc three typess

.

DOUBLE 4 x 14* POLISEING EMERY WHEELS - Wheels after being made up are dipped in
glus and then rolled in Alundum Grinding Grain, sitzes 60, 80 and 120 mesh, DOUBLE

- DISC SRIWDERS -85 nfiees wevared. sdih 3 .Cast Irm Grain or Silicon Carbide (an

.

eleotric furnace produot) and WIRE SCRATCH BRUSHES « made up with rodiY2* sestions,
Exhaust hoods with s suction of from threo to five inches water, have bsen installed
on the Polishing Wheels and Dise Grinders. There is NO hood on the Wire Soratch _
Brushes. These wheols are used by four men with an average sorvise of two years, They
wear gogples and gloves but no respirators. Samples taken at face level during thdé
operation of this equipment had the following average dust concentrationss

-
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Produoed by 36" Diso Grinder.cessssesees 1,416,000 partioles per cublo foot
D::St " bl 12" Hire Sor'ntch Brushecesse ?3803‘20 d » " L
L " n 4" x 14" Polishing Wheels.. 481,440 i " " » .

Theso comparatively low dust counts TRT1ERte™ Mt ~thedust ~vontrol wmeasures.whiok
have been provided wre oither effestive or ths dust particles prodwed are over 30
pierons in size and were thus filtered out by the Konimeter filter. Under the mi-
croscope dugt particles from the Polishing Wheels nppoared all rownd orystalline and
about one micron-in size. About 40% of the dust particles produced by the Double
Disc Grinder wers sharply anguler, opaque abott three microns or less in sire; 60%
were less sngular crystalline about one micron in size., The dust particles produced -
by the Wire Scratch Brush were all rounded, crystalline and about one mioron in si:e.
There ware no metellic particles in amy of the saxmples examined, ' Few exhauast hoods
have been installed on Wire Scratch Brushes because it has been generally assumed
+hat these bdrushes did not produce any dust, This assumption, however, is untrue as
one sampls from & wire brush at a Southern Refinery had as high as 6,683,520 par-
¢3io0los ten microns or-lecss -per.cudlc.foot of alr, )

(h) Cone Grinding Wheels - These whoels are operated with compressed air and
are used to do niscellaneous grinding on castings by four men, with an avereage sor-
vice of twelve years, about two hours a day on an average. The cones are 5«}/4' x
3-1/4" vitrified and produce an average dust of 1,869,120 particles ten miorcme or
less per cubic foot of air. About BOX of these partioles sro sharp sngular orystal-
line., In mppearance under the Kemimetesr microscope they are five miorons or less in
size; 20% arse round opaque but non-metallio in appearance and five microns or over

. in 'size, .’ There are no hoods over theso wheels and the operators wear mo respirators,

Aversge Dustiness of Cleaning Room Alr - A series of five ssmples wers
taken betweesn 9:30 and 9340 A 1. to dotermine the average amount of dust in the sir
of the clesning room while the various cleaning operations were in full Blast, Ane
-other series of five ssnples wore taken sbout .3;30 P.H. in the afternoon after the
room had been given its regular ¢lean-up. Thers was quite a difference in the amouxt
of dust in the air during the morring (2,166,480 partiocles ten miorms or less per
ouble foot of .air) and during the afternoon toward the close of the shift (338,272
particles per cubic foot). About 95X of the dust particles in the evening samples
were angular crystalline in appearance and about two microns in size, There were a
Lew large semi-opaque or scale-lIike parifeles about 20 miorons in site, About 96%
of the dust partiolss ii the Woriiinyg sxwples-were-sngular-orystalline two misrma -or
1oss in Mre and about 2X were round, orystalline over five microns in size,

A semple of dust from top of one of the larger Exhaust Ducts in.the center.
of the oleaning roms was given a petrographic axanmination by the V.S.Bweau of Mines
Experinent Station at Pittsburch, Pormsylvania and found to eontain 40X Quartz ’
(5102), 20% Clay Mineral not completely idenmtified; 40X opaque, .

D; « CORE MAXIEG -~ A large mmber of oores are made by the Deammler Air Ope-
rated Core.Machine which uses a mixture of two-thirda sea sund, one-third river sand
and ono rsllon care oll per 60 gallons sand. Thers are three sources of dust in the
operation of thi: machine: . : :

(1) Shovelling Sand to £411 the Machine Hopper.: T,019,620  phrtio)es pei-smpas Tosy
2 B:"jﬂ‘ oub CoramboXnSssavescsocvcoasncnsces 1“’3” » e LA
2z Blovdug sard iﬂto the cﬁrc*ﬁo‘adSQ'.ooo.ooan 755)200 bl " " ..‘

" - About 984 of the dust particles from blowing out the core boxes are dark,
opague ln appearance and about one micron in size, The dust particles from dlowing
sand into the cors moulds sre angular crystalline less than one dcron in size. T
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Cores are "smoothed up” after being baked in the core oven by soratohing .
off the rough .edgss with an old hacksaw blede, This operation produces an average of
906,240 dust partioles ten microns or less in size per cudble foot of air. About 98%
of theu'ﬁlm'oivmzqgul&t.,,_.gx:r_s_tgl}?e in appearance wmder the Xonimeter mi.
crusoope and are less than one microm in dire. ’ : o

E., — SEPARATION OF BRASS FOUNDRY SKIIMMINGS - A Steinlein Separator, revolve
ing abovt $5 RPH, separates brass from adout 100 pounds of skimmings an hour, The
separator has a 4-inch exhaust duct to a 12~inoh fan which produces a suwotion of
about four inches water. Samples taken during the operation of this machine had an
average of 1,231,920 particles ten microns or less per cuble foot of air., About 95%
of the dust particles iun samples tsken above the charging chute appeared opague
sngular black in coler under the Konimeter mlicroscope and woere lesz than one mioraon
in size. About 807 of the dust particles in samples from the trunnion were more
erystalline and roucded in appearance and less than one micron in size, This wms
also true of the samples taken in front of the machine where the slag dreps domm into
a buoket., 7The dusi partléles—in-semples.-from.the metal being discharged frem the
eaohine were about §0% metallic in appesrance about 50 angular orystalline, -Both
orystalline and opaque particles were abort two microns or less in size., Six men,
rith an average servics of seven years, take turns operating this machine which runa
abovrt two hours per day on an average. :

X - MASON'S OPERATIONS - --

I, = TEARING OUT STILL FIRE BOXES - Two mon with an average service of ten
‘yesrs, spend two days a month on an average tearing out slag-ocovered bottoms of ormoke
ing’ooil furnace fire boxes. Temperature inside fire box is about 85°F, The bot-
toms which are composed of fire brick are broken up with "Bull Point™ Pneumatio .
cnisela. Semples taken inside the fire box while this work was in progress had dust
conoentrations as high as 1,019,520 particles ten microns or less per ocubic foot of
air., These particles were glassy sharply crystalline in appearance under the Eoni- -~
meter mioroscope, About 90% were five microns or less in size and 10X were over ten
nlorons, The largsr particles wore semi-opaque, There were alsc a large mumber of
round black opeque partiscles about one micron or less Sin size, After the bottams
Bhad been broken up by the pnoumatic chisels they are shovelled out through the fire-
box door and thon reshovelled into trucks to be hauled away. This operation naturale
1y produces-mors.dust than the breaking up inside the fire box, Although no wind was
blering samples taken at face levsl during -tire-shovelling .and loading had dust oone
centrf®ims as high as 2,435,520 partioles ten micrans or less per oubls Toot of xir
and an average of 1,345,200, Goggles dut no resplrators were worn by the worlkmen,

.- II, - CHIFPING OR CUITING CCNCRETE -~ A large number of employees with an -
avorage servise of three yesars, spend at least ten per ocent. of their time dismant-
ling or outting oconorete structures with pnoumatio chisels in the removal of old -
foundations, comorete supports and blocks and in ocutting holes in walls and floors.
Samples taken during tbe culting or chipping of conorete had as high as 6,910,080
partioles ten microns or less in size per cubliec foot and a general average of :
1,691,051 partisles per cubic foot, All of these dust particles are slightly angular
orystalline in appearance under the Konimeter mioroscops, About 86% of the ‘dust par-
ticles —ere five Hic¥ord or ess-in.s32es.10% botwesn five and ten miorons and about
" 5% over ter mivrons in size. In manmy cases neither gogEI6H Ur-¥uspirebers-went.wora
by the workmen. Regardless of the rather low dust counts found, men eagaged in chip-
Ping or ocutting concrete should wonr ooncrete due-to the high silica contont in the

usual aggrogate used in conorete, . .

111, - CHIPPING HORTAR FROH BETWEEN BRICK - Chipping Mortar with pnoumatic
czisels from between bricks inwalls of structures preperatory to westher-proofingisa
Particularly dusty operation. “Samples taken during this work had dust gonsentraticns
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. as high as 20,956,800 particles ten microns or less per cudbic foot of air and a

general ave
angular o A ‘
erona ofF le¥i iy ¥izes, ™

rage of 13,848,480 particles per cuble foot,
stalline in appearance under the Konimetoer microsoope and about six mia
There~were -elso-s-oountlass aumber. of minute reddishe-gray

All of these partioles were

-wparticles. -This work was done by an outside contractor whose employeos wore goggles
but no dust respirators. o

v
or a Noto}-

- CRUSHING FIRE BRICK - Fire bricks are crushed in a bolt-driven Willlams
driven Sturtevant Brick Crusher so that 807 will pass through a 3/8" or a

150-mesh screen - much of it is powdered during the crushing., 7This matersfal is then
mixed with fire clay, crushed asbestos and cement to make "Ganister" which is used in
tube sheet linings. packings or as mortar in btullding fire-boxes of furnaces.
Samples taken ¢uring tho crushing of fire brick had dust concentrations as high as

* 11,554,560 particles ten microns or less in size per oublo foot and a goeneral avorage

of 2,562,960 particles per cuble foot,

Crushing new fire briok produoes about six

tines as many dust partiocles (4,375,733 per cubio foot) as is prodused when orushing
old, used fire brick (735,320 particles por ¢uble Toct). " “Udder-the Xonimeter mi-
oroscops about 94% of the dust particles produced by orushing new fire brick appear
angular crystalline, one micron or less in size; about 65X are opaque over ten mi-
crons and sbout 1% are dark opaque, soale-like about five microns in aize, The dusy

particles from crushing old used fire brick are more rounded erystalline in appearance
and are about five microns or less In size, : -

“An analysis of Alamo Firs-olay Briok,

which is oommonly used apd was the new unused fire brick being orushed at the time

our ssmples were taken, 8

Coupeny) reports:

age service of these men is about 14 years,

silic“.".-..--“Q....“.
Almim and Titanis..ce.ee
F’rric onde.'..."..."..
Lim".‘.....,'..‘....-.'.-
H‘pasi‘..'.............‘.
Alkelies,...cveencrocncnan

upplied by the manufacturers (Harbisan-Halker Refractories

§1.'8 per cent.

45.4
L1
0.5
0.3
1.1

32 % 3 a

I'II.!I

- -

Fire brick is cruslied by two men assigned from the Labor Department, the aver-

Two to three tons are orushoed per day.

The total length of exposure per month depends upon the demand for orushed fire
briok and will-vary-from-a-general-average .of fiftaen hours per man per month to as

.;uch as twelve hours a week.

-~
V. - SHAPING JIRZ BRICK ON EMERY WBEEL - Fire briok are ground to a ‘spesified
shape and size on a 2" x 24" Carborundum (Grit 16, Grade 1, Bond 6C) Whesl which re-
800 RPX, This wheol  1s almost completely enclosed by a hood which has a 4-
inoh duct to a 24-inch motor-driven fan operating at 1750 RPL , but this exhaust 1s
evidently inadequate as samples taken while rounding off the edges of a fire olay fure
naoe blook had a dust concentration aa high as 4,078,080 partioles ten miorons or

70lves

less in size per oubic foot of alr,

Goggles and M. S.A.Comfo dust respirators are worn.

The general average was 2,001,658 partinles per

oubic foot,. All of these dust particles were slightly engular and slightly opaque in
eppearance under the microssope and five microns or less in size, One man wearing

gorglas snd & H.S.A. C

respirator, with about 15 years service, spends an yrortga‘

of about tvo days a month shaping f{r'e britk ind blioks ¥a tiix vérool,

as there vas no vork o' this

‘survey,

VI, - DISHANTLIii3 HASCHRY - Dismantling Masonry structures such as old boiler
and still settings is a very dusty operation but was not included in this dust study
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X1 - WOODWORKING OPERATIONS .,

Woodworking operaticns, as performed in connection with the refining of pe-
trol um~produots and.assaaistod actiyities, are used in the production of patterns,
_box.shooks, oontainers, and oonstruction or mA 1Tt Snanov-work,: -~fhese.noodworking
operations produce more or lss3 dust which is largely organio and although it may
have some spores and have en allergic-offeot on some individuals, it is not oconsider-
ed harmfyl, Mry D. Harrington of the U.S,Bureau of Mines advises that the U.S. De-
partment of Latpr in a recent bulletin indicate that workers breathing wood dust are
far more definitely afflicted with tuberculosis than the general run of industrial
workers. In large quantities, however, wood dust belongs in the "nuisance” class and
may alsc be sn explosion hazard ) .

A, = BOX SHOOX MANUFACTURE -~ A1l pine lumber used in the manufacture of dbox
gshooks 13 "kiln-dried" and all gum lumber is "air-dried”. Men work eight hours a
shift, five shifts a week,

(n) Resawing - Band sans, tweaty-five:feet four inches in olrcumference, re-
saw four-quarter and five-quaiter lumber into 3/8-inch and 1/2-inch shooka respec- -
tively. Ssmples taken during this resswing had an average dust concentration of
155,760 particles ten microns or less per cubloc foot of air when sawing pine‘and
996,864 partioles pér oublc foot when sawing gum., These low sounts indicate that
the exhaust and dust oolleoting system which has been provided 1s Nmotioning, This
exhaust system includes hoods over each saw with 8-inch ducts to a belt driven fun
with five-foot blades revolving 3500 RPM. About 60% of the dust particles in samples

taken while resaning pine were orystalline, rather glass-like-in appearance - prob-
ably resin - under the Konimeter microscope and gver ten microns in size; 40X wore
round with rough edges gray and opaque, five microns or less in sire. About BOX of
-the dust particles from cutting gum lumber were round orystalline semi-opaque in ap-
pearsnoe, five microns or less in size; 20X werse over five miorons in size. Gun lum~
ber iz resawed only about four days a month, .

(v) Ripsawing - Rip saws. 14 inches in diameter out ends from four-quarter
gm lumber, An exhaust system has been provided with a hood over each saw and four
inch metal duots to a belt-driven fan with six-foot blades revolving 3500 RE{. Samples
taken during this operation had an average dust oconoentration of 169,920 partioles

ten miorons.or less per cubio foot of air, All of these partioles were angular orys-
tulli’no semi-opaque in appearance under “Ethé Xsiisteter-mioroscope-and-sbout three mi-
cron¥®in size, .

(o) cut-0ff Sawing - Saw four-quarter lumber to make box ends,.--About 85X of
the time gum lumber is sawed,and 15X pine lumber is sawed. Samples-taken vwhile sam-
ing gum lumber had an average dust ooncentration of 877,920 particles ten miorons or
loss per oubio foot of air, About 50X ‘of these particles were roumd orystalline semi-
opaque, gray in oolor and from five to tem microns in size; 50X were slightly angu~
lar orystalline in appearancs umder the Xonimeter microsoope and three micsrcns or less
in site, There were also several rvery small Ylack specks. The low dust count indi-
categ that either the particles were mostly over 30 miorons in eire and were thus
filtered cut by the poroelain filter or that the oxhaust system was effective,

- {4) Planing ~ Planers or double surfacers resurface the four-§iafter snd Tive
quarter lumber to . givo it the proper finish. There i3 an exhaust hood ovrdr each ma-
chine with an eight-inch metal dust to a belt-driven fan with six-foot blades revolve. -

_ing 3500 RFM, Samples taken during the operation of planers or double surfabers had

. ™ general average dust consontration of 509,760 particles ten miorons or less per
oubio foot of air when planing pine lumber and 415,350 partioles per cubic foot when
Plhning gum lumber. Partioles of -dust produced while planing pine lumber were ~
orystalline rather round in appearance under tlie Konimetér microscope, about 76X were

. 001494  15-0000
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five miorons or less in size; 25% were lerger than two miorons and rather opaque,
Dust partioles fram planing gwh lumber were rotmd opaque in anpearanss and one mie
‘ron or less in si:ce,

Dustiness of SHEK Favtory~Mdr ~h-sendss..of Livs, samples were taken at five
atrd’tec‘m to determine the average dust conoentration of the faotory alr,
These samples gave an sverage concentration of only 141,600 dust particles ten mi.
crons or legs per ocublo foot of air which indicates that eilther the major portion of
the dust is over S0 miorons in site or that the ventilation system is proving effoo-
tive, The latter is probadbly the more logical explanation although the exaellent
housekeeping is undoubtedly an important factor. About 987 of the dust partioles in
the factory air samples were slightly angular crystalline in appearance under the
Konimeter microscope and about five microns or less in sirze; 2% wore round, opaque
dark gray ix color and two microns or less in slze.

B, ~ BELT SANDERS, SAND DISCS AND SPINDLES OR CYLINDERS - This equipment is
used, for "squaringup™and smopthing surfaces of wooden patterns,.cleaning and
finighing barrel-heading and staves and gemeral will Wdfk“in —the -Carpenter -Ghops.
Sanders are a notorious source of fine wood dusts. They are also oontaminated with
an appreciable amaunt of silica, if a sand-type of abrasive is used, aonsequently
either hoods for the machines or re:yintora for the men engaged in operating these
machines should de provided, He appreclate that it is rather diffioult to.properly
hood a sander to prevent the fine dust bsing carried sround by the abrasive member,
particularly diso sanders. Our attenticn has been called to a case whore & man en~.
gaged in the use of sanders ::uffored recurring respiratory i1llness and ultimately
doath fron pneunonie, His attacks of 1llness seemod to oorroelste with extended

use of the sanders.

- (a) Belt Sanders - An 8" x 28-1/2 ft. Belt Sander (Lightning Adalox Cloth
1-1/2 - 40 X Grit Norton Abrasives) runs on an average of two hours per day and is
used by eight differoent men with an sverage serviae of fiftean years, Samples taken
while finishing #1 Pine lumber had s dust concentration as high as 15,519,360 par-
ticles ten miorons or less per cublc foot of air and a general average of 3,443,712
particles per cudblc foot. About S0X of these particles were angular orystalline in
appearanse wnder the Konimeter mioroscope and five microns or less in site; 5X were
over five microns in size; 5X wore opaque scale-like, ten miorens or less in size,
There was no hood over this sander and the dust produced was thrown into the shop
air, R

- A

‘A 6 in, x 18 ft. Belt Sanding machine (#3 Production Cloth Minnesota
Company) runs on average fraa four to six hours & week and is used by four different
mon, with an average service of four years. Thia work was formerly dome by hand om -
& lathe with sand paper. Samples teken while finishing the outside of a barrel had
an average dust conoentration of 461,440 particles ten microns or leas per cubie
foot, These particles were largely argular orystalline in .appearance under the Xeni-
meter microgcope. About 50X were five microns or less, and 50% were over five mi-
orons in size. : .

(b) Sand Discs or Wheels - These discs run from 40% to 60% of the time and

are ucexldy.msad. by.exorvbedy in the shop in »hich they are located. Samples taken
during-the operation of sand disos or wheols KA thv Cvilvivimrg 'durtcencenbrationss
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Fo. | Size Abrasive Work Being Particles Per Charaotoristios of D\ut
(pis. ) Used * Done Cubic Foot Partioles (Sizes and Pora
oentages Estimated)
1 |-~ ~j$24.8and., . | Clesaing 604,160 Angular crystalline -
Papor Minn. | heads . T e i s oan oty 608 ~Lie -mlovona
1 Hining To. | Finished or less and 50% larger
b" - Barrels than five miorons,
11 24" | #1-1/2 Gar- | Squaring 623,040 About 85% angulsr erys-
net Paper. Hood talline two miorona
Minn, Hin. | Pattern or losay 5% quartz-like
ing Co. roumded about 19 mi
crons in aige,
117 | 30" |[#40 6rit | Smoothing 1,926,760 About 90L angular orys-
on Briztol | off Pate ) ‘talline thres microns
| Board.: jterm o ] or leas; 10% opaque
Gardnor Ma- i angular one mioron 4in
. c¢hine Co, size,
v | 3o #2 Garnet | Squaring 3,624,960 - About 98% semi-opague,
Nat Baclk. HWood Pate sand-like, one mioron
Gardner tern or less, 2% opaqus 5
. Machine riorons or over in
Co, “size,

Ths sand disc in No, I was used in a woell ventilated cabinet oomnected to a
ag* notor driven fun dy a 7-inch duot. Tho men wore goggles and "Camfo" rospira-

tors,

‘The sand whaels in No, II and Nce III had hoods with about 3-1/2
water suction connected to & 24" motor driven fan by 4-inch dusts,

inches
The mon wore

neither goggles nor respirstors. The wheel inm No, IV had an exhaust hood with a 6=
inch duoet oonnsoted to a 24-inch duwt which in turn was connooted with a 36-inch mow
tor driven fan.

(o) Sand Spindles or Cylinders - Send spindles or oylinders are uszed on an

average of sbout two hours per man per day.

vidednfor,

this equipment,”

No hood or suction exhaust has been pro-
"Hed #SIag 1t do mot-wear-goggles.or.raspirators

"the dust partlcles produced are more an;ullr in appearance than those grodmad by
sand disos or wheels,

Samples taken during the operation of Sand Spindles or C:Iindorn had the ro:tp

lowing dust conoentrations:

S4ce “.Mork Being Particles Per Charscterlstiss of Dust
(Pis. ) { Abrasive Used Done Cubie Foot Particles (Sizes and
. Percentage Estimated)
T TR vt P per o B 322,240 -] About 60X quartz-1ike
. . Gnrdx;er Hachine | Core Boxes : 10 A pPEefiNB e, e i

Co,

eroms or over in sice;
4074 semi-opaque five
miorons or. lua u-ua.
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DUST PRODUCED BY SAND SPINDLES OR CYLINIERS (Conoluded)

Work Being Particles Per Characteristion of Dust

Size | '
(nﬁ.) Abraaive Taeq | - --Deme. =ioof.Luble _Foot | Particles (Sizes and -
.- Peroentagé Eit i t6a)
3.1/# | #1=1/2 Garnet | Putting 877,920 About 907 angular orys-
Paper Minn, Taper on £allines two microns in
Mining Co. . Pattern. sire; 10%4 opague five
. . ; miorons or less in
ﬂilao

C, - MAKIMG WOODEN CRATES ~ Two typea of saws ars used in preparing lumber for
making crates for gasolins pumps and tankar

{(2) Band Saws «~ Samplaa teken QUF1AE the operation-of-Band. Saw had a dust
conoentration of 453 120 particles ten miorons or less per cublo foot of adr, i1l of
these dust particles were round, opaque in appearance under the Xonimeter mioroscope

and three microns or less in sire,

- -

- ~
(b} Railroad Saws - Samples taken during the operation o!.‘ an 16" Railroad
Saw had a dust concentration of 3,964,800 particles ten miorons or less per oubie
foot of air. All. of thess puticlec wore round, grayish opaque in appearance under
the Konimeter microscope and about five microns or less in site, Thore were also nu-
merous nminute gray specks too small to count accurately,

XII - ROCK EXCAVATION

Rook excavation is usually a dust producing operation which is limited to son~
struction activities in the petrolewm industry. The hazardousness of rock excavation
deponds entirely upon the nature of the rock being sxsavated, the length of oxposure
and the zmathods being followed. Ths principal sources of dust are rook drilling,
blasting, mucking and handling of the rock. Of theso. drilling probably produces the

. greatest amount of dust,.

a A = DRILLIHG =-The-pnevastic.raok Arill operates essentially as a oruahing
dovice which shatters the rock to a powder at the point of Lupust. ~Av .
Theodore Eatoh of the Harvard School of Public Health (.Y, Ind, Bul1. V0l1. 15, 8&9 -
Sept. 1936) tho particles of dust thus generated vary in size from.oné-quarter inch
-or larger down to sub-misroscopio diameters, The dust is removed Irom the drill hole
by & stream of air or water or a combination of the two introdused through the hollow
drill steel. In the case of jack-bammer drilling & considerable amowmnt of rook dust
ejected fronm the hole falls back to be orushed further before It is removed again,

Onoting Mr, Hatohs

"The a.mount of dust produced by a rook drdll is surprisingly
large - & jack-hammer, operating at the over-all rate of 100
AR RS S ~af driliing per day, motually crushes more than 200 pounds
of rook in sight hours,”  Uf tHix; wt-%east five-par.amt..is in
- ’ the form of ‘particles smallor than ten miorons; hence, more than
fifty grems of dust smsll enough to bo air floated ia gemerated

- ) per foot drilled., In terms o numbers-of perticles the figures

are enormous - it has been found that a jack hammer prodddez as
much &3 one billion pertiocles of hyglenio interest during one
minute ol operation”, - )
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B, = BLASTING - It 15 often szid that b}nsting produces the greatost amoumt
of dust in rook-excavation. This statement is oontradicted by some authorities who
rofer to the faot that the blast dislodgés a great deal of duat from the rook sur-
faces deposited there from carlier drilling operation in addition to that actually
generated by it. Under this condition blasting is undoudbtedly followed by a higher
dust conmtentratéen-then.dn . the ocase when all _?‘_ewd‘m}hyrod_uood by drilling is cap-
_tursd and oconveyed to a remote collector so that orly thit'détukily genorsted by <the
explosionbuoapec into the asr, .

While it is undoubitedly true that if drilling ia done dry, there will be de-
position of some of the dust or the surfaces of the excavation and later be raised
by blasting, however, dust from this source’ is minimirsd 1f drilling is done wot,
beoauss the slushed out particles tend to form agglomerates, which are not so readi-
1y reised by the blasting operation. Also. when good practios 1s followed, the fuce
and sides are wot down with water before blasting, snd in mining work, there is a
oontinuous water spray that is started onto thé heading before the blast takes place
and continued for scme time after to help allay the dust and to wet dovm the material,
20 that dust raised during mucking will be at a minimum, :

C. ~ HUCKING - The amount of dust produced by mucking and other rook-handling
operations viries greatly with the nature of the operation. On open excavation it
is protably of 1ittle importance, but in confined sources as_in tunnels and mines
4he dust conoentration associasted with roock handling may reach dangerous lovels,

D, - DUST CONTROL - Hethods for the control of dust in rock exvavation as
suggested by Mr. Hatch inslude: -

(2}~ Wet Drilling and Wetting Down Rook Walle and HMuck Plles - In general it
may be sald that water is less effective against quartz-~bearing rock than against
3114ioa~froe material such as lime-stone, 7The usefulness of water is limited when
freezing temperatures are encountered and it produces otjectionable working conditions.
especially for overhead drill operators and is cortainly to be avoided if a pneu~
monis hazard exists. A fundamental objeotion to the wet method Ss that the dust is
not removed from the soens of operation but elimply suppreased mear its source where
it remains to be thrown into the air by a subsequent disturbence such ag dlasting,

: (b) ~ General Ventilation - The purposo of genmeral ventilation ia to dilute
the dusty air with suffiolent olean air to bring the conoentration dova to a satis-
Sactomy level...-Two.precautions are required .

lst, ~ the fresh air 1tself muat be free from éuat and.
. - 2nd, « 1%t muat bo properly distributed through the work-
ings to insure maximum mixing with the dust laden -
air, -

(o) = Dust Exhaust Hoods on Drills and Other Mucking Operations and Locel

Sources of Dust - Effeotive dust control can be secured by mears of a dust trap whioch
surrounds the drill steel at the rock surface., The dust-laden air is captured as it
energes [from the drill-hole by the inflow of clean sir into the trap. To be effoo=
tive, the inlet velocities must be great enough to prevent the outward movenent of
the dust end suffioient velooity must be maintained at all points within the trap to
pPrevent sottiing ihd 813Pging " ~The-vellested-dust 2 sonxpyed by the air-stream

- “bhrough hose and -piping to a sultatle dust separator in which the air is freed Irom . - -
its dust load and thus is discharged from the apparatus as clean air. .Traps 'of dif-
-ferent designs are requirod with various drilling operations and specisl supporting
devices are necessary to hold the trap in proper aligmment with the several operate
ing positicna, (NOTEs The dust trap is uzisﬂctory under many conditions, but again
under many other conditions has not proved satisfactory. RSB) - -
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. The dust dispersed during muoking, a3 well as that arising fram rook drille
ing, can be oontrolled by loosd exhaust yventilation and requires no elaborate ap-
aratus, . :

4) ~.Peraonsl Protection By lieans of Respirators and Positive - Pressure
_Hasks - An effective respirator or i po¥itivespresyure-mask ~dth.an

. quantity of ust<free air provides the wearcr with protection when it fits the face

properly anj is worn continuously in dusty atmospheres, Respirators and masks have
a logitimate place.in the field of silicosis control, especially to provide pro-

tection against infrequent unexpected dust concentrations but cannot be recommended
as a substitute for dust control in continuous opsrations.
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dusts of the following size characteristicsr

99 per ceht smaller than 2, 80 mi?.ronn

95 ¥ n n " .1.80
‘_“'90,_'._‘.“;. P N ,",_,..1. 40 ‘ "
. " " " L 1 00 "
] . _gg " ‘w " " 0: 85 "
60 " ” " w O, 72 "
- — 50 " L o " 0. 60 "

It will be noted that 80 per cent of the dust used in these approval tests is below
one micron (1/25,000th of an inch) and §0 per cent is below 0.6 microns., Cenisters

will Dot remove cdusts of these characteristics mnd should not be used as dust respi. .

rators.

In order to obtain the desired proteotion, it is eassentin]l that the face-
pleces of ths mechenical=filter respirators fit the face of the workman snugly but

with e minimm of hesd-band tension. A Fliple pravtival test, suggested by Carliom

E. Brown of the U.S,Bureau of Hines Experiment Station in Pittsburgh, Pemsylvania
(Jour, Indust. Eyg. Feb, 1937 Vol.19, Ho.2, p.98), that anyone can rum to determine
whethor a respirator facepiece is making & tight seal. 1s to wear it in & high con-
contration of coal dust., The time of the test can be shortened by blowing o stresm
of asr containing a high concentration of coal dust around the edges of the face-
piece, .’ The location and approximate magnitude of the leaks aro shown by ‘strexks of
coal dust on the part of the face covered by the facepieoe. Ancthor test, svoarding
to Mr. Brown,:.consists of plugging the intakes of the respirator and then attempting
to inhale, This type of test could well be supplemented by the Coal dust test,

(b). Suvplied Air Respirators ~ Industrial processes such as pneumatie drilling,ab-
rasive blasting and spray coating have introduced atmospheric conditions for mhioh
the air-purifying type of respirators are not particuldrly suitable. Cortain Xinds’
of pnewmatic drilling are responsidle for dust concentrations so high that they would
rapidly overload a dust respirator. The operator of an sbrasive blasting outfit
nust be proteoted not only against the inhalation of eir cantaining high concentraw
tions of dust, but also against impact and abrasion of the head axd shoulder by the
rodboundin: abrasive and locasened abtraded materisl. Spray coating is respoarsible fre~
quently for pollution of the swrounding atmosphere by a cadbination of partisulate
matter (mists” thit wre-iiquid-particles or a combination of s0lid and 1iquid par-
ticles) snd harmful vapors resulting from the evaporation oT “thv -Yigquid-wshiole -of
the o®uting used in the spray gwn. .

Since these operations are ocarrled out frequently in fsclated pleces and at
difforent locations at varlous “imes, they do not lend themsolves always to genoral
oontrol measures, Therefore, supplied air respirators porform a definite service.”
The types in general use are those cormonly known ss hose masks, air-line respirators,
and sbrasive blasting respirators suwh sa sand blast mmaks, helmets, and hoods.

Supplied-;ir respirators have the following advantages for routine non-emer-
gency use over thoss of the slr-purifying respirators suwh as gas masks, mechanicealw
filter “respiratons .and the combination of cas mask with a mechanicel filter:

. 1, N xiéalstum'a"tn'mtio&

2, Freedar from inward leskage of contaminated air,

= . & Protection against ali kinds of contaminsnts and eved against at-
mosphores deficlient i oxygen which will not polson or irritite
. the skin, . N T
. - : ' . * '{8-0000085

3a0 - . NO1S0s

-

~



still remain enough very small invisible dust to cause harm to the .
’ health of those whao breath §t, but in any event if he has exerteld suf.

fioient well-direated effort to remove the visible dust it is certain

thet much of the smaller imrisible, and pro‘ba.bly most harmful dust hu Y

alzo bam removed,

"Hmifestly. if dust is kept oiit "6T "the lii‘“'bremthua’byw:-ken,
tho latter cannot sucoumb to dust disease of a rupiutory oha.rmtax-.
b .. - e
‘ In closing, we acknowledge with 5utitudo the support and’ ooopontion of
Dr. W. J. Denno, General Medical Director, Standard 011 Company (New Jorsey) uhogg,‘_,
vision and active fnterest in Hedioo-Safety problems made this Dust Study _pqap;,u.,
He wlso appreciate the advice and assiatance rendered byy I

Hr. H. P. Yaxt, Direotor of Research & Development,
Hine Safety Appliances Company, Pittsburgh, Permsylvanie,

Dr, -Reonard -Gresutarg, -Exeoutiye Dirsotor, ‘ . .
Divisien of Industrisl Hygiene, Department of I.utbor, C i
State of Nm York, New York, N.Y. ST

Dr. R. ‘R, Ssyers, Senlor Surgson, - - N
U, S, Public Health Serviae . A
Chief, Divicion of Industrial Hygieme,

Nutional Institute of Health, Washington, D.C.

Hr, Daniel Hminstm:, Chief, Hoalth and Safety Division -
~  United States Bureau of Mines, Washington, D.C.
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- Dr. A. J, Lanza, Assistant Mediosl Director,
Hatropolitan Lifs Insmoo cmpmy, How ‘rnrk. 7 A
' ir. E. H Barlow, Chief Enginoor, -
- Standard 011 D«elmonh Coxmpany, Bliuboth, Hew Joracy. .

Hr, H. K. Bhkoalu, Dopartncnt of Acoident Prnantim,
Lmriou: Petroleum Imtitu‘bo, Hew York, N.Y.

Few Tork. N.Y. R 8. Bonsid
July Fifteenth - ' © Chief Safety Inspeotor
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for dusty jobs men who are put the age of 40 ead not young men Juat taking wp a
trade.
A1l workere engaged in harmful d\ut-y oparaticns should be periodically thore

oughly re-exanmined, inoluding Xorsy tests. Partioular enphasis should de plmed an
any indfoaticn of shortness of breath and chest paizg

xo‘\nu:fnn: should bo suforced conoerning the time liniutian of work of wy

wmployess IG¥E1YIA "IE KAyt priguring-vperetion ~~fuvh -Osapany «regulations.sancers-
sandblasting ctlling for a fixed six-month maximws period on sich work, after.

'ﬁeh a minimum six-month pericd amy from duat producing work should be rouwnd

mare closely,

For protection from a legal angle, the worksr should be given o Linal thor-
ough exazination insluding X-ruy defore bsing permsneutly tranaferred to same other
typs of work, 1ald off or disoherged.

CONCLUSION

There is 3till « tremendous amount to be learned adout pnoumcodoniosis and
dust-produsing operaticns, One thing, however, 1s acertain ~there is a very definite
tendency to roquire compensation for industrial or cooupational diseases, If these
compensation costa are to be kept to & minizum and the health and safety of norh:n
are to be proadted IE WLII Yo nvousIxryto-make-further-studies-end to-
sdopt adequate precautionary measures. Haxny of these are mow in effect, the othon
should be put in forve as soon as possible, After years of study snd dirsot sonteat
with the Dust Problem, Mr. Dan Harrington, Chief, Health and Safety Branch, United
States Puresu of Hines, has cme to this conolusion (Eng & Hix, Jour, l!u-eh 1931
PPE.119-21) with which we are heartily in acaord - -

"In the mege of uncertsinties comneoted with almost all phases of
'the pausation and diaguosis of dust disease, about the only really
woll-determined fact srailable is that breathing large quantities of
dust (or possibly of oertain dust} aver extended periods is likely
under soms sonditiocus to be harmful to health and that sudsequent al-

. levistion or oure {s difficult or impossible, Thersfore, it would
ez to be loglesl to try to prevent dust formation thus preventing
it fros herzing workers through respiratica or otherwiss. Here is a
real Job for the engineer, and 1ittle or no help can be expeoted in
theze vital fumotions from any Agonq exoept the cn‘,hur. and - operat-
ing offioinls.

“The most harmful of the ordinary dusts to breath is prohny
8ilioa dust, dut, en the cther hand, mot even fres silloa, supposed-
ly the most detrimental of the silfca dusts, iz harmful unless it s
breathed, in sonsiderable quantities and over extended periode. Yo
human being ever 1ived any coasideradle time an this sarth of ours
without breathing siliee dust ({ree silica dust), yst by no means all
of the people of the world heve or have had silicosis. In other woids,

~-the~-quantity -of-dust -taken. into the respiratory organs 1s & oontrall-
ing faotor ia dust respirtory hermfulness.

"One comon-sense enswer is that any atmosphere in mhich Mt h ~
visible to the maked eye {s certainly too dusty to be Lleathed with . - .
safety by human beings, and the wuo. faraighted, human employer will™
imediately start to deartase the dust sontent in any atmosphers nhere
dust 43 visible, After he has elininated vigible dust, there my .

-
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