FILE NAME: Exxon (EXX)

DATE: 1937 July

DOC#: EXX003

DOCUMENT DESCRIPTION: Internal Report - Dust Producing Operations in
the Production of Petroleum Products and Associated Activities



o v

L. ‘s
DTS AR NS

LI
. “' PN
&

. DUST PRODUCING OPEBAT!ONS

. ..
h .‘ ~

- ot > PR . IN THE -, ,.." ,‘- '_ 5 ‘.. Cow N X

. oo ‘ T . ’ o 4 I" Dte .

PRODUCTION Of PETROLEUM PRODUCTS
_AND ASSOCIATED ACTIVITIES

A}

Ay
.
R
\ : . . 4
Y 0%
' " ""
MVESWRA AR OLP)

-~

= = A ——— — . 25— T —— e = - - =
g e e = . ey s - T =

T

L.

1]

&

i

]

|
Pofagegy ¥

~
’
r .I“'a ;Iu' 4 : L

L.
-~

A MEDICO-SAFETY SURVEY . - . ° :

e S : . :
. . BY - . :-"‘ "- N . L ‘.
. Roy S.Bonsib,MAEM.. o Tl L 30
rs .- ¢ ’/“‘. ! f . - . : . R : -

. - . CHIEF SAFETY wSPECTOR -+~

o e
WIS
U

S STANDARD O/ COMAWY (N. 4 - - - . . C e .
-0l : MRS T T AT
- s Lt . Pl :."r . - T »"‘,'\.4\
AR . ‘: o % YR
—~ IR ronewono BY . " S o
' } . Willard J. Denno, M. D SN | IS
‘ : GENERAL MEDICAL DIRECTOR o ™~~~ b v . RN -
- . STANDARD OIL COMPANY (N. &F' "+ i 5. -7 J : -
. T L. i..‘?:‘".\“f!—‘ ,t‘.": —-, e ‘«"‘.:‘"
‘ ~ \ - . « ‘»
B ‘R
.. NN ‘
STANDARD OIL COMPANY (N. J.) 3
30 ROCKEFELLER PLAZA - f
NEW YORK,N.Y. - ° :i
- : N : h
. . § ‘.':.:‘- .'_\" ." - ". : \. . . , .
) cL "3-:.'7.‘.:3,«"',' R
MO PART OF THIS BALETIN WaY BE MU‘I’:D wnusc‘n‘ L. o o AR

WITHOUT WTTEN Sthma3pon . ...“( SRR ey

I
a2
-
d




o,

FOREWORD

Because it 15 the duty of izdusiry to protect its exployees
a=? becsuse no comprehensive survev of the hazards inciders %o oc-
ccpetiozal dust protlems hal yet beex mmie, 1t was felt that here
was ez oppornimily to rexzder a serivce to the petrole= irdustry
arc I<s ezployees by mal==z such e survey,

It is hoped that the izforzaticz presezted in +his Tulletin
will assist iz fizding proper exswers to scme of the many questions
wiict have recextly erisez comcerzming the health hazards of exploy-
ees whose work izvolves exposure to custs of various origin,

An atitempt has been made to cozmsolidete opirmiozs from the
most experienced studezts of occupaticmal-dust problems <o show <he
relavive hazards of dusts and the duretion of exposure which may
prove har=fu!l to the worker,

Furthernore, a study of the prevalence of dust perticles oce
urring in various operatioms in the petroleum industry has been
zade and included ir this report; elsc a descriptioz of the pro-
tective devices and equipment provided for the protection of the
workoen,

This report should serve as a guide to operating executives
and sefety engineersin hendling persozmel axnd in providing adequate
proctectior iz dusty occupetions, ¢t should also resolve many of
the fears and questions of industrial workers in +hese occupetions.

The study corfirms ean opizion that dusty occupations, thore
ougrly understood and intelligently hancled should result 4in no

serious disability,

Willard J., Derz=o. !, D.
General Medical Director
Stazdard Oil Company (N.J.)
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- STANDARD QIL CONPANY
— {Incorporared in New Jersey )
o~ 30 Rockefeller Plzza

' New Yodk. N. Y.

MEDICO - SAFETY MEMORANDUM

DUST PRODUCING OPERATIONS IN THE PRODUCTION OF PETROLEUM PRODUCTS
"AND ASSOCTIATED ACTIVITIES

TITIIITITIIN - Lang looked upoz as ot jectionable, dust tocey is also recosmice
es eg Zenperous - especielly wizti repard %o occupetiozal cisesase (Tnexmoccziosis) exnd
dugt erxplosioms. 3izce the dust excowxterel ix the production of Petrolew= proiucts
gx: associetel operetions ere noneexplosive wmder ordinery working coziliticzs. no
Sar=her atzezntioz will bte devotel =o This phase of the cust hazerd,

Studies heve revealed the: the ime elemext (exposure) end the comecezzretioz
exf size of the dust particles ere mejor Zectors iIn producing heelth hezerds, Zerew
tolore difficulty hes beez encoumterec in desermizirng actual dust concezIreticms end
sizes of the perticles, but recextly ceveloped izstrumeats such as the Zeiss Zoni-
meser exZ the Jausch & Lazb Dust Counter meke it possible to obtei: dust courts and
estizete size of dust perticles which, while zot absclutely accureze, are izdicetive
of the Zustiness of the ares,

o S OS5 " U0 Dy O O O Sw 9w

P The date presextel ipn this memorexdun are based upon material tskex frox <he

avalla>le liverasure on the sutject, upun lield izvestigations and conferexces with

| tecnizical specialists apd upon 1008 metuel cust counts made with a Zeiss Konimeter,
usizz a 20 to 30 microz (e mieroz is abou: 1/25,000 of an inch) porcelaiz filter,

I= +he report of the Preveztive Engineering Cammittee of the Alr EBygiene
Toumdazicz, Professor Philip Drinker of Earvard, chairman, and other techuicel

-y

specialists o= <the Cammitiee write:

"If the breething of dust causes disebility of amy sort - silicosis is
ozly one merifiestation - thex it follows that there must be some degree of air
cleanliness frar which no disebility will result to the average man during <he
average working period, )

"There is no satisfactory medical answer at present to this questiom, but
the engineer is making a bad mistake if he lets men breathe heavy dust concen-
trations of sny material, If no other reason for dust control oam be found,
then one should read transcripts of some of the recent suits et common law in
which fantastic damages for alleged silicosis were granted to men who breathed
dust conteining little or no silica. The Courts and Campensation boards are
not impressed with subtle distinctions between dusts with 10% and 40% cuartz,
especially when medical experts ere reluctant to make defirite statemenmts as
to the comparative significance of such differences,

nee

<t would be well <o realize thst mexz working in dusty tredes sufler far
nore Ircm respiratory troubles of all kimds <hex co mez who work in cleex eir,
The :‘r::e:'.ce that excessive dustiness of axy kin} is harmovl ds beyonl argu-
mext’,
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PART I - DUST AS A HEALTH HAZARD

I -« WZ¥ IS T=:= DUST FROBLEM S0 IMPORTANT? - Although the subject of the healih
of workers iz dusTy trades has beea receiving consideradle atteztion from studexzis of-
industrial hygiene for a nunber of years, the seriousness of this problex was not
211w realized u=til it was brought sharply to our atiexztion by the consTantly growe
izz coum<iry-wide wave of lawsuits instituted in behalf of the vietinzs iz ouwr oazmon
law cour=s, by the magnitude of the gezmerous verdicts awarded by the juries and by a
recez~ decisioz of the Federal Circuit Cous* reversizg the substactial awasd of &
Jus=y iz a New Jersey case (Pez=sylvazia Pulverizizg Cozpazy vs. Lldred G. Butler),
Ow:zz <o +hese developmez:s, the problez cazzot be igmored or brushed aside as nerely
arc==er for= of "racketeeriz:" by umscrupulous lawyers azi conspirirg doctors, Dodgizg
<=e issue carmot provide the neeced solution because evrez the rmosT wserupulous
lawvers ca—=oicreatea pethologic luzg at will a=Z, [urther—mors, even the most skep-
<ic of corozers frequently finds himgelfl corrotorating a diagmosis by his posmorzex
exa=izatioz, Ixlizhtenmed imfustrialists end the medical proflession as well ag the
becch azi bar, have caze +o0 the realization that exposure to certeiz kiands of dust,
such as <hose cozteining considerable amou=ts of quart: (silica), has imcreased tie
rshealtny bodily cozdition and deatr rate Ifrc= resgiratory diseases; wille metalllc
dussts, such as lead and its cazpounds, have beez associated with general systexic
pcisozizng of workers, "Silicosis" is zow a definitel:r recogmized diseese whick is
destizel <o become one of the forexmost ax=d mos:t serious of occupatiozal diseases of
+he Suzure because the nuxmber ol workers iz dusty %rades is larger thaz almost any
other zroup exposel %o a sizgle knowz industriel harzerd The MeCaffrey Act, whiex
becane effective September 1, 1935, amerdinz the New York Cozpexsation Law, imcluded
silicosis as an occupational cdisease sucject to cozpersatiozn,

. Sixteez szates, as well as those of the Federal Goverzmexnt arc of Zawail,
e—to 2ico, ani +he Philippine Islands (T,S.Jept, of Laber Bull, No, 625,3ur, Labor Stae
.s=ies), haTe Workmen's Compenmsation Actswhich izclude compezsetioz for occupatioral
diseases, either expressly or by judicial izserprezasicz, or specific occupaticmal
disease ac<s,

IZ - WEAT IS MZAXNT BY "DUST"? = Accordizg to Webster's Unabridged Dictiomary,
"2us<" pay ve defined as fine, dry particles of eartih or other matter socomminuted
+hat ther may be raised a=d wafted by the wizd; +hat which is crumbled <o minute
portions; fine powder., As pointed out by Fhilip Drinker ir a paper reed befare the
Chemicel Sectioz of the Natiozal Safety Congress (held ir Atlaxtic City, October,
19358), dus=s izclude all types of dry earthy particles smmll emough o be blownabout
ty ordinary air currents, Dust suspensions may be generated as the result of grind-
izg blastizng, or caxzinuticg process; or hey may result lram the handling of fipe-
1y divided materials as in mixing processes, in sweeping, or the blowing about of
wood flour. plaxzt pollens, or cozmen road dus<t, There is no chexical limitation ime
plied Yy the term "dust" while the rarge in size of dust particles extends froam the
sub=microscopic to small send graims. Mr. D. Harrington, Chief Eealth and Safety
2raxzch, T,S.3ureau of Mines advises that dus® as applied to health and respiratory
conditions may be wet as well as dry, Under scme conditions, swuwih for example as in
wet drilling in mines, the escaping air fram the drill hole may (in fact generally
does) contain a certain amount of entrapped sclid material which undoubtedly is wet
rether than dry, yet it remains in the air sufficiently long in scome instacces at
least to be breathed by the workers to contribute to poscible health trouble., The
size of dust of importance from a hygienic standpoint are those under tez microns.
Iz fact, the sizes found in indusirial atmospheres are under two microns for the
larger majority of particles, say 90 to 95 per cent, Thysiologically, there are ale
Tos% as wmanmy diflerent classilications of cdust ag there are authors on the subject,
~—wever, according +o Professor Drinker ("Dus:, Fumes ard Smoke". Irternatiozal La-
Occupatioz and Eeal+th Tol.1, 930, P.SCS)‘a.ll of these classifications

Lakad
«-«C2,
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are without much practical importance, sinece indaily practice in }ndustx-;: <he hz..-;m.l
escect is exercised more frequertly by dusts mostly of mixed origizm. Besides, what is
most izportaz< is the paysical and chexical canstitution of the dusts and comseguexti-

ly their aetioz oo the system

TTT . WHAT ART TEE PEVSIOLOGICAL EFFZCTS PRCDUCED BY TEE INEALATICH CF OUST? - To
be harm™ui froc s respiratory viewpoizt, dust must be of sufficient Iiness to pass
~rough the nasal filiers and be retained in the alvecli (mizute air sacs) of the
luxz . Partieles found in autopsied lumgs are of the corder of one =icron (2 zicroz=
is 1/1000 of a zillimeter or about 1/25,000 of an inch) or less in size - abowt the
size of +he cozmoz bacteria., Scme dust perticles found in lungs are as large &s
sive or six microzs elthough these sizes are rather exceptiozel.

Thereare five distiznes +vpes of reactior produced in maz as the resultof iztel.
izz duss. These reactions may be troadly classified, based ox the primery cause, as
follows:

(a) Those which result iz lung fidrosis, commonly referred to as pmeu-

Dmocoziogis, These dusts coztain free silica, asbestos, etc, Eowme
ever, 4% is not necessary for fitrous *issue to be formed in order
for +he disease to be classed as "Pnewmocorniosis”,

() Those whieh are toxiec ezd sre absorbed imto the blood stream suck
as lead, cactniim, ete,

(¢) Those whiek result in what is commozly referred to as metal fime
fever; such as zimc oxide, ecze,

(¢) Those wrich are allergic in character, such orgazic dusts as pollen,
pulverized wood and flour, etc. The breathing of pulverized wood
exd Tlous is frequently associated with tuberculosis,

(o) Tmese commonly referred <o as "nuisance dusts". These may cause ir-
ritazion of <he respiratory tract or passages and may cause con-
siderable discc=fort, also headaches of the dry "nasal" passage or
siznus type and exposure to them may be associated with a high ine
cidence of respiratory illness.

The rate and extent of these reactions are dependert upon the resistance of the indi-
vidual, the exposure pericd (conceztratiorn of particles and length of exposure) tem-
perature and humidity of the air, rate of work, and the percentage of ingredients
which are harmful,

Owing <o the length of time reguired to obtain a reaction by inhalation methe
ods, the United States Bureau of Mines and the Public Health Serviece adopted about
“welve years ago, & method of injecting small quantities of the dusts tobe studied
into the peritoneal cavity of guines pigs. ("Response of Peritoneal Tissue of Dusts
Iztroduced as Foreign Bodies" by Dr. John W. Miller, Dr, R.R.Sayers and Wm. P Yant,
Jour, Amer, Med, Assoc, Sept, 22,1934 = Vol,103,pps. 907-911). It was found that idene
tical reactions occur in each animal injected with the same dust under the same cone
ditions and examined in the same time interval after injection. These reactions were
essentially the same microscopically as that produced in the lungs and the gross ap-
pearance of the dust nodules was sufficiently differentiated to afford a means of
classifying the physiological response tothe dusts, There are three types of reaction:

An absorption or dissolution of the dust,
A proliferative reac<iocz.
An iner< reactiorm. '
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In the ipert reaction, the dust neither caused an increase in the size of the nodules
nor disappexred from -the tissues; instead there wes more or less a change in its dis-
tributiaz. Soapstane, carborundum (Silicon Carbide), jeweler's rouge (Ferric Oxide),
anthracite coal, bitmminous coal and certain filter clays have inert reactions., Cale
cite, limestone, preeipitated ealeciwum carbonate, gypsum, and FPortland Cemezt exhibdbite
ed an absorption remction. Quartz, chat, certain filter clays and flimt produeed a

proliferative reaction,

.The physiological response to the injected dusts were found sufficiently well
merked in 90 days to determine the type of reaction, particularly where the reaetion
wes one of mbsorption or proliferation, Since the reaction elicited by dust was
oons<ezt anéd wniforz im eall of the apimais injected with the dust, it is believed
thet this response of peritoneal tissue to various dusts can be used as & test to de-

terzine the possible tmarcfulness of industrial dusts,

The fitrosis-producing properties of & Georgia filter cley (30=-60 mesh grade)
e se=ple of American coztact cley and a German contact clay were tested by the Intra-
peritoneal Method, under the direction of Dr. R. R. Sayers, Medicel Officer in
Charge, U,S. Pudblic Health Service, The Georgia filter clay showed ar ipert reaction
with & slight tendency towards a proliferatior irn the 90-day test. The Americencon-
tact clay showed an inert reactior with evidence of same slight absorption or dis-
eppearance of some part of dust in the 180=day tests, The German contact clay caused
the formetion of light yellowish-browz nodules and as the interval between the ine
Jectior end the examination increased the nodules became somewhat flatteped, but the
amount of dust and the approximate size of the nodule remsined the same throughout
the extire period (90=days) of the test.. This can be considered an inert reaction;
but as the dust does not disappear {rom the peritoneum it should be cornsidered as po-
tentially harm®™ul though pot as dangerous as pure silica.

Ir cormenting on the results of the tests with the Georgia filter clay and the
Ameriean cortact elay, Doetor Sayers advised that the results of the test indicated
that the filter clay is more harmfd than the Americen contact clay because the cust
rezeins inert in the tissues as this was the largest portion of the dust and the ine
ert appeararce of the lesions was the most prominent, The modifieation of the reace
tion ir the filter clay ean be attributed to the presemee of 5-10 per cent., quart:
(Petrograpnic), Gypsum ir the Americen contact clay may account for the slight ab=
sorptive reactioz. Doctor Sayers advises thet an inpert dust, if dreathed in suffie.
ciezt conceniration, may be harmful, These tests were made in accordance with the
procedure described in Reprint #1608, Public Health Reports, Vol, 49, No, 23, January

l¢, 1934, pps. 80-89,

The inhalation of dust gives rise to "Pneumoconiosis" a term derived fram the
Greek pnewuwron, lumgs and konds, dust, and used to designate a pathological condition
of the lungs caused by the inhalation of anmy dust. It includes SILICOSIS, e chronioe
disease of the lungs caused by the inhelation of minute particles of free silice
(SiCz) dust which produces & permanent incapacitating alteration of the lung +tissues
ANTHERACCSIS, the bdlack lung of the miner due to coal dust; ANTERACO-SILICOSIS, the
pewest of our mineral dust affeetions and introduced by the United States Publio
Health Service as a result of their studies in the Anthracite District of Pennsyl-
vania, This affection is the result of breathing anthracite coal dust that comtains
silica. The cormmon name for the affection is "Miners! Asthma"; CHALICOSIS, the
gray-black lung of the stone-cutter due to stone dust; ASBESTOSIS, in asbestos
workers due to asbestos dust; SIDEROSIS, due to breathing dusts of iron ore (The
lungs are yellow or red from metallic oxides generally of iron.); BYSSINOSIS, due to
cotton particles and vegetable fibre dust, and PNEUMNONOULTRAMICROSCOPICSILICOVOL-
CANOKOXIOSIS, a special form of silicosis caused by ultra-microseopic particles of
~~3liceous volcernic dus< Silicosis, Asbestosis, and Silico-Anthrecosis are the only
ree for=s ol preumocorniosis which require practicsl attentioxn
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While the type of pulmonary lesion depends on the particulnr.dust inhaled, the
underlying pathologicel principle is the same in all forms of the disease, namely, en
wltimate fibrosis and replacement of the elastic lung tissue by & hard uxyielding fi-
brous tissue. All occupations that expose men to large amowunts of dust may give rise
to pneumoconiosis but not necesserily to silicesis. It is Dow generelly agreed that
in order to produce the latter, (silicosis) inhaled silice cust must reach the lungs
in a checically uncombined condition, in very fine particles not more than ter mi-
crons (10/25,000 inch) in dismeter and in sufficient amownt and over & sulliciently
long period of time, In relatively recect literature it appears that the proponexcs
of the idea that only "free silica" is harmful are beginning to have some doubts and
to have the thought that possibly some silicates may under some conditions be herme
ful. Generally speaking, the necessary lexgth of exposure to produce silicosis is in
dipect proportion to the size of the dust perticles and inverse proportioz to the
dust concertratior and the mamount of free silice in the dust., Silicosis is char-
acterized anatorically by & generalized fibrosis of the lumgs and clizieelly bty shori-
ness of breeth, decreesed chest expension and a progressively lessened cepacity for
work which is out of proportion to the otjective physical findings. The effect of ex-
posure to dust such a&s silice is cumuletive, the rapidity of developrezt of the dis-
ease depeziing upon the time and smouzt of imhelatiaon, Silicosis may develop to the
poizt of causing symptoms only after several years exposure to silicious dust, but it
mey be progressive in some cases ever after exposure has ceased and may cause syzpe
toms or become disabling long eafter the workman has left the enviromment thet caused
the condition, Some may improve or at least remeir stationary ir the absence of ipe-
fection, Watkins-Pitehford (J.Ind, Byg., 8,109 - 1927) tells of Welsh miners who passed
the physicel examination for enliswment in the British Army, fought through the World
War, thex came back to England, end died of silicosis. Unfortumately, it is not
stated whether these persons died from silicosis complicated with tuberculosis., Brii-
ton and Eead (J,Ar.Med. Assoc, 96, 1928 - 1931) give more detailed descriptions of
sizilar latent cases in the United States.

_ S8ilicosis in Genmeral - It is gemerally agreed that silicosis may be defined

as

"A chronic disease due to the breathing of air contaizing silica
(5102), charecterized anatarically by generalized fibrotic chenges
snd miliary nodules in both lungs, and clinically by shortness of
breath, decreased chest expansion, lessened capacity for work, ab-
sence of fever, increased susceptibility to tubercuwlosis (some of
all of wkich may be presenmt), and by characteristic roentgenolo-
gical findings,”

In other words, silicosis is a disease of the lumgs in which the normal lung
tissue is replaced by scar tissue due to breathing air containing silioca dust. TUne
fortunately there is no known cure for silicosis - but SILICOSIS and nearly all
other forms of dust diseases CAN BX PREVENTED,

Recognizing the wide interest and even hysteria among apprehensive employers
against whom claims had been filed by elarmed workers, and the necessity of thoughte
ful consideration of the silicosis problem. the Secretery of Labor on April 14, 1938
called the First National Silicosis Conference attended by more than 300 persons
representing workers, employers, State and Federal Agencies, Insurance campanies, and
other interested groups. Four Carmittees were organized to study specific phases of
the silicosis protlem; and assemble the essemtial facts about silicosis in a series
of reports; also to present specific suggestions for silicosis prevertior and
straighten out other difficulties that silicosis has created. Reports made by these
Commitiees were formally acdopted at a second conference held Fetruary 2and and 3rd
1937 ir Washingtom, frozm which we gquote:
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"Vkile a few persons may still be of the opinion that such workers" -
(Workers heving silicosis) "are 'through! and docred to an earl}f' death, every
study conducted thus far confirms the fact that the great majority of these
men will not necessarily progress froc bad to worse, Perheps it may be wise
to <rensfer some workers to other employment, but mary may be continued at
their regular occupations if known methods are applied to cactrol the dust
axd if special care is employed to prevent the development of tuberculosis,
poeuxcoznia ard other lumg complications”.

"Contrary to popular belief, silicosis is slow to develop. Usually it takes
gevexn years or more of exposure to silica dust for a worker to coziract the
disease, It is said that a few cases have been knowr to develop ir as short
e period as 1-1/2 years, but these were under extreme and wmusuel cazditions,
Oz the other haad, many workers have latored under ordinary exposures to
gilica for mcre than 30 years without demonstrating any trouble wnetever thet
could be diagnosed as silicosis”.

For <he cozvexzier* diagnosis of silicosis or of silicosis complicated by “tu-
terculosis, the pulnmcnery chences are classifiec in three stages by Irizker & Hatch
("Indusiriel Dust" = 1926), In the first stege, the disease produces no ciebility,
The victiz cex work Jjust ms well as ever, In the second stege, his respiraticz is
affected; he is bothered bty dyspmea or labored breathing. Ia the third stage dys-
pnea beconmes severe end he is likely to conmtract pulmonery tuberculosis, gezerelly
with fetal results. Whether he contracts tuberculosis or znot, the advenced sili-
cotic is fer below norzal and is very susceptible to &ll respiratory ciseases,

These three stazes of silicosis caxn be distinguished by X-ray. Acocperisen
of the X-ray plates of a silicotic with thoce of a normal person of like age and
- nysigque shows, iz the first stage, distinctive shadows, eveply distributed in both
7~ 1lunzs. These ray be missed or misinterpreted by any but an expert; but the changes
iz the seccnd and third stages are obvious even to a layman. It is, of course, es-
sential thet the X-rey pletes be properly mede, Dr. Pancost and Dr. Pendergrass of
the University of Fexznsylvaria have giver extensive study to the influence of X-ray
{echrioue on the dlagnosis of silicosis, Pendergrass is of the opinion that shecdows
and appeerences of litrosis can be actually produced bty the technique employed,
Under other conditions, existing fibrosis can be extirely missed by use of improper
techzique.

Silicetes as a class are by no meens harmless. It was pointed out by Dr. R.

B. Seyers (U.S. Putlic Health Bulletirn 221) that Miners' Consumption was rather come
moz iz the Broken Eill district of Australie where the rock conteins considerable
sillimanite (Alp SiOs), fibrous silicete, and a rather low percentage of gquart:
(12.23/), The studies of Badhar (Rept.Dir.Gen, Pub,Health, New South Wales) give con-

iderstle support to W. R. Jones' (J.Eyg.15,307-1933) contenmtion that silicates,
particularly the fibrous varieties, may well be the cause of pulmonary disability.
Badhar in 1927 coined the word SILICATOSIS to cover disatility from the inhalation
of silicates, Other silicates such as Tale (Hz Mg (S403))4; Shale; Kaolin (Hg Alp
Si2 0g); Feldspar; Cryolite. (Na3 AlFg ); and pure Mioca give much less specific changes
then quartz., A moderate fibrosis may appear after exposure to numerous materials
but tkis fibrosis is usually not disabling. According to Dr. lanza, "Silicatosis"”
is not a recognized term in this country and disability from the inhalatiozn of sili-
cates has not been proven,

Dr. Cary P, McCord (Ind.Med.July 1933, pps.4=12) states that all silicates
taken into the lungs, of particle size capable of passing the ocellular membranes, are
likely to induce some fibrosis ir excess of normal but the progress of such silica-

/~;osis is not nearly so rapid as for silicosis. Tuberculosis rates are high in sili-
7 wte usizg industries, Antecedent tuberculosis, qu%escent. may flare up as a result
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of exposure to silicate dust,

Asbestosigs - According to authorities cited by Drinker & Hatel in their book
"Industrial Dusts", the pathology produced by asbestos is not like that of silicesis.
Dr. L. U. Gardner of Saranac Lake is of the opinion that the asbestos Titers group
aebout the neck of ar slveolus and shut it off, causing what is krown as "Atelectasis".
There is no defirite migration or transportatior of the dust particles to the lyeph
nodes and no fibrous nodules, As the atelectatic areas increase the reductios in
lung erea causes serious dyspnea or laborered breathing. Dr. A J. Lanza (T.S.Health
?e:.s., 50; 1 - 1935) suggests that the enlarged heerts noted frequenlly in his
cases of second stege Asbestosis may be due to the increased loal on the heert, It
takes more work to pump blood through the fitrosed thaer through the normel lung., Re-
cez: pethological studies froz human lumgs {rom cases ol asbestosis have izdicated a
¢iffuse type of izterstitial fibrosis wiih a certain azounti of exphyceme

IV - “E27 IS THY MATIMM FIRNISSARLL DUST CCICINTRATI Y? - There appears to be a
wide veriatioz iz the maximum concertration of dust which might be inhsled without

subseguert :izjury to workmern, Some dusts (as leac) are detercined by chexmical
methods and the conceatretions in air are recorded gravimezricelly as millizrams per
cutic meter, Eowever, the availatle informetion oz the axount of leeZ cus:t that is
herc™ and the methods of determiring lead ere better end more accurate ther those
for silica cust., It is rather well agreed that ar intake of ebdbovt 1.5 milligrems of
leac & day, whether this is acquired by treathing dust or by drinking weter that con-
teins lead, is the maximur sllowable ouertity. Others (as silice, where size is a
factor in determining dazgerous partlcles) are usuelly civez by court, Yeiihner
mezihod tells the wnole story, but in both cases it may be possitle to secure the in-
formetion necessary for the purpose,

The maximum silica dust concentratior considered permissible in the &ir breath-
ed by & worknman at any point in the normal breething zone has no: beez defipitely es-
77 tatlished, There is consideratle difference of opinion regerding the range of per-
ticles that are counted wher using the Public Health Service technigue and light
field illuzinpation, Eloomfield of the Urited States Fublic Health Servigce and Srown
of the United States Bureau of llines contend that they count particles from one mi-
cron anc¢ upward, or evez O, 7 micron and upward, The Industrial Camission of Wis-
consin and its Advisory Committee, composed of both exmployers enc scientists, howe
ever, agreed in 1932 or & tentative figure of 15 million countatle particles under
10 zicrons in longest dimension with free silica content of 35 per cent in a cublc
foot of air as determined by Unlted Stetes Putlic Health Serviece techmique, Veria-
tions ir free silica content will make proportional inverse changes in this stendard,
In the case of practically pure silica, the permissible dust couzt should probably
never exceed 5,000,000 countable particles. By countable par<ticles is meart those

rticles between 0.5 to 10 microns in the longest dimensiorn. Particles of this
size are the ones that are believed to cause the preatest demage and form no visidle
cloud. Dust particles smaller thap 0,5 microns in the longest dimension are not
ordinerily countable. Dust particles larzer than 10 microns in longest dimension do
not ordinarily reach parts of the lung where they can produce injury of & respira-
tory nature., Most industrial dusts have but few particles above two or three mi-
crons in size, They are ususlly about 90 to 95 per cemt, below two or three microns
and 50 per cent. below about 0.5 to 0,7 microns., An exception to this would be a
dust sample taken close to the point of generation of dust and before the larger
particles had time to settle out of the air,

Iz South Africe the figure is 1 milligram per cubic meter (or 300 perticles
per cubic centimeter. or approximately 8,5 million per cubic foot.) Dr. Lanza found
ir 1917 irn the Joplin, Missouri district that with good engineering practice, a
figure of 1 milligram per 100 liters of air could be a*tained, This value aitridbute
~—~=ed to Laxnze appears too high in comparison with the Soutk Africar standards. As there
'
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are 1,0C0 liters in a cubic meter. it would indicate that Larza's estimation repre-
sexts something of the order of 80 million particles per cuble foot, With good en-
gineering practice, lower concentrations than this can be obtained. In rgct the ex-
perience in South Africa ard also the present experience in this country indicates
that it can readily be kept below one-tenth of this value by using ordinmary good
practices. The Uzited States Public Heal®h Service in its recent study in the an-
thracite region of Cemnsylveria, found that S0 million pafticles per cgbic foot.wzth
5 per cent. guartz iz the coarse cust and 10 million perticles per cgb;c foot with

35 per cext, quartz were apparently satisfactory and often were attained, The figure
of 10-20 millicn particles per cubic foot for grerite dust with 35 per cent. quart:
content is ofter quoted fram the Vermont granite studies of the United States Putlic
Zeelth Service, Fraz a comsideretion of geaeral experience, Cu=mings suggests § mil-
lion particles per cubic foot as a threshold for dusts high iz quartz, This figure
is besed upcr & comtizetior of South Africa, Australiexz and Anericer erxperience but
lacks e::i}ely any putlisned aceta in its support,

Accoriing <o studies quoted by Fhilip Drizker encd Theodore fstck iz their book
"Industriel Dusts" 10 to 20 million perticles per cubic foot bty the impinger sampling
neshod, light field couwmting is a reasonatle figure for cement end limestone. Recent
work by Dreessen conlirzms the uziversally accepted opinion that dusts high iz calcite
az¢ low ia Quar<z do mct produce disabling fibrosis. The thresholc figure of C.15
zillizre= per cutic meter is ziver for lead dust, presumably litharge and white lead,
or cthe: solutle lead sal<ts,

It should be noted thet mary of the data were not detercined as +the liedical
requirement, but as being attalinedle iz good practice and apparently satisfactory
from & safety standpoint, t shovlé be further noted that the accepted figures are
only relative cue to the indelinite powers of resistance of en incividual wnich are
ex unlmown quantity. One individual might resist a proportion of 200 particles per
cutic cerntinmeter, while encther would react wnfavorably <c 50 particles, The work=-

.er's physical condition prior to the exposure is of great importance, since a young,

healthy individuel usually can stand a higher concentration or longer exposure before
the first stage of silicosis is developed, However, far greeter influence <han
paysical condition might be the ability of the nose and respiratory passages %0 ar-
rest cust,

In their report <o the National Silicosis Conference the Cammittee on Pre-
vention of Silicosis thrcugh liedical Coztrol pointed out *that since standards of safe
aTmospherie dust concentratioz, besed on medical findings have been estatlished for
azly 8 few izndustrial dusts, and in view of the fact that considerable study and in-
vestization will be reguired to establish standards for other industrisl dusts, same
tentative stancard woulcd be useful. It was also stated that this arbitrery stendard
should be based upon what is believed to be withir the limits of good ergineering
practice provided, it will largely control the silicosis hazard for most industrial
exposures. They, therefore, suggest that

"The marzi=un permissible concentration of silica in the air breathed might be
erpressed ty the followizg formula. (Determination of dust comcentration
accorcing <o technigue described by United States Public Health service in
Reprint MNo. 1520 from Public Health Repor<s. March 18, 1932):

Multiply the percentage of free silica by the total particle dust
count. I the result is under 5 million, the condition may be con-
sidered permissible, I the result is over 5 million, the condition
may be considered too high, For example,

107 free silica with an average total dust concentrstion of
30 million particles per cutic foot would give .10 times
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S0 zillicn, which equals 3 million (good practice); 307, with
average total dust coamsentration of 50 million, would equal
:3 3 times 50, or 15 million 9 (wnsatisfactory).

Thie forzule is not epplicable to any dust conteining less than 6%
free silica,”

Theodore Hatch in his article "Same Fundamental Data o Mechanical Dust Traps" (Tech,
Pub. o, 63%=A. 60, Amer. Inst. Min. & Met. Engrs., Aug,, 1935) gives these

Safe Dust Concextra+ions, Impinger Semples;

(Light Field, Low Power Counts. )

Tind of Diist Maxdrur Permissitle Comcertration

Cozzeizingy no Silica.-w . o o v o v ¢ ¢ 0 o W 50 millions per cubic foot
Cozteizing anmy small amount of silica,

free combimed, . + ¢ & ¢ « o ¢ o o o 30 " " " "
Cozteizing 20 to 40 per cent,

Free SilicR & ¢ ¢ ¢ ¢ o ¢ ¢ ¢ o o & o o 10 N " " "
Greeter than 40 per cent.

Tree Silice . . . . . ¢ ¢ ¢ e o e e . 5 " " " "

(Preferably as much less as possitle)

Dr, R. R, Sayers, Medical Officer in Charge, Industrial Hygiene and Sanitation, T.S.
Public Eealik: Service in answer to & question as to permissible dustiness writes:

. "Inring recent years, it has been customary to recammend threshold
S or perzissible dust limits ranging frow five to ten million particles per
cutic foot as determined by Public FealiL Service technique, especially
with dust in which the percentage of free silica is ebove five per cent,
There is no basis for the applicetion of this criterion to all dusts, but
it ig generally considered a safe practice and one which can be attained
in most industries by exhaust ventilation, wetting, or other methods of
¢us<t coztral.”

As pointed out by Drinker and Eatch ("Industrial Dust" - 1936) it is wnfortu-
nately izpossitle to eveluate dust exposures with the erithmeiical nicety that we
should have liked yet it is comuonly cleimed - by leymen - that prolonged exposure to
low conceztrations is jJust as serious as short exposures to heavy concentrations,
This clainm is oonirary to a fmdamental law of physiology. In discussing the sub-
ject Clark and Drinker ("Industrial Medicine" - 1935) remark that ".....2 sub-thres-
hold stimulus (dust inhalation) for & long time produces mo reaction whereas a rela-
tively btrief guper-threshold stimulus may cause a reaction”, If workers are exposed
to sudden heavy concentraticms, the threshold velues suggested previously would be
correspondingly lowered. However, most threshold values are weighed -- an average
of the ranges.

V - BOW MAY THE CONCENTRATION AND CEARACTER OF INDUSTRIAL DUSTS BE DETERMINED?
The properties of a dust which determine its harmfulness have been shown to be its
camposition, concentration (the quantity suspended in the industrial etmosphere), and
its particle size, The methods used for the determination of the concentration and
oharacter of industrial dusts vary from a routine dust count for the purpose of
evaluating the efficlency of dust control methods to a detailed study of both the
concentration and the character of the cdust in coznection vith medical and engineere

~= ing surveys,
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The Impinger Apvaratus developed at the United States Bureau of Mines,

~..  Pittsburgh Ixperiment Station by George Smith and Leonard Greenburg, (Described in

/. Reprimt No,1528 fram the Public Health Reports Vol.47, No. 12, larch 18, 1932 pp.
654=675) has been employed for more than 13 years as a standard instrument for dust
studies. Ir this apparatus samples of air are drawn into an impinger tube and flask
where the dust particles are thrown or impinged on & prepared wetted glass collect=
ing plate, The rate of air flow is fixed at one cuble foot per mizute while the
duration of the sarpling period is dependent upon the dust concentratioz. The air
passes through an orifice in the bottom of the impinger tube and strikes glass cola
lecting plate which is submerged in 3 cm depth of distilled water o« some other
fluid with satisfactory wet:ing properties, (If water is used as the fluid in the
impinger, silica particles are dissolved--hence not available for counting -- wless
the leborator: (couxtizg) work is done withi= a few hours of tekizg the sexple, )
This affords the means for accurately determining the quantity and size of the para
ticles. The licuid is then thoroughly shakenm to obtaiz a uniform distridutioz of
the particles; filtered to remove those over 40 microns in si:ze and ageir agiteted,
Sezples of approximatel: 1 cc. are teken by means of a pipette and placed in Sedg-
wick=Jafter counting cells, The use of a suitable microscope equipped with a Whipple
cicrometer disc to eid in countirzg. will permit the determination of the number of
particles iz one gquarter of the microscopic field, Fram this figure, the number of
perticles of dust in 1 cu ft, caxz be calculated, One special advantage of this ap=-
paratus is the fact that analysis of the sazple car be determined by counting, by
weighing or by chezical analysis. The icpirger method is neither simple nor extreme-
ly cozpiex; however, reliable results can be obtained only by well trained, compe-
tezt and experienced investigetors. However, owing to the wide use of the impinger
ir previous iavestigetions thet have been correlated with the pathological findinmes,
az icpinger should be used for amy investigation which is to include pathological
findings or where the results are to be introduced as evidence in court. Some state
codes on cust cozntrol recognize the impinger method, The Urited States Bureau of
‘ines has practically completed the development of a "Midget" impinger which has most
27 the good characteristics of the impinger but lacks most of its drawbacks. This
zmidzet izpinger will soor be available and will greatly simplify both sempling and
counting,

Cther devices are also available for sanpling of dust over a cortinuous peried,
nazely, the electric precipitator, the paper thimble, the electrostatic precipitstor,
anz the hot wire thermel precipitator. The English are working on a dust sampling
instrument wnich precipitates the dust from the air by thermal means ("Physical
Yethods for tne Istima*ion of the Dust Eazards in Industry", by E. L. Green and
Z. E, Watson, Privy Coumcil, Medical Research Coumcil, Special Series No. 199, EHis
Mejesty's Stationery Cffice, London, (1935)). The U.S. Bureau of Mines has been us-
ing an electric precipitator similar to those described by Drinker ("Alternmating
Currezt Precipitator for Sanitary Air Analysis; I - An Inexpensive Precipitator Unit"
ty P. Drinker, Jour. Ind. Hyg., Vol. 14, 1932, p,364) for collecting samples of the
test suspensions used In testing mechanical filter respirators for permissibility.

A number of instruments are available for maki-g dust determinations for cone
trol purposes. Among these is the Konimeter which calls for but little skill in
sanpling, It is light, simple and quick to handle, needs no power for operation and
reguires only a microscope for counting the particles, The Zeiss Konimeter consists
of a microscope which gives & magnification of 200X, an air pump, a dust filter to
renove very coarse dust particles, a sample disc and a micrameter ruled im square
cillimeters, The air puap drives a measured quantity of air against the sample disc
which is covered with a sticky substance (glycerine jelly). This sample forms a dust
spot which can be exarined under the microscope for a genmeral idea of the nature of
the dust and +he relative quantities present, or for an actual measure, a "dust count”,
wrhich shows how many cdus+t par<ticles are present in one cubic centimeter or in one

~~~tre of the air samples examined, The Konimeter has'been used very widely in
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Final Report of the Miners' Phthisis Preventian Cammittee, Johanmes-
'::ruz %g;?&p.(m) and zlso in Canada. The U.S.Bureau of IMines has also used it in
scme of its dust studies. In discussing the value of the Kenimeter in their'rece:‘;
book "Tndustrial Dust" (McGraw-Eill Book Co., New York and London - 193€) Prilip
Drirker and Theodore Hatch of the Harvard School of Public Health write:

"I+ is the most coxpact and simple sampling device., Space is
provided for thirty semples o a single disc anc no auxiliary
source of power is reguired for its operatiocn. Crab sexzples
car be collected with speed ané the fluctustions in dustiness
end the development of dust floods cen be revealed iz a way
thet is izpossitle wiih more cuzbersone apparatus. South
Lfricer experience involving the collection of thousends of
sa=ples has shown thet the figure cf merit given Ty the Koni-
meter is directly related to the amount of prthisis - produc-
ing dust in the air, It is a velusble routine sampling ine
struzert but beceuse of its low and selective efficiency, the
counts repor-ted are probatly considerelly below the true level
axdé they are not easily compered with data obtained in
Inclend, for example, with the Owens epparatus, or ir the
Uzited States with the impinger,”

Experience has showz that contrary to Driznker's stetemer:, the Kozimeter if
Treperly used, will give results that agree very well with those obteined by the use
of =ne Izrinzer, The U.S. Bureau of Mines rxperiment Station at Pittsburgh in making
some cozperative studies with the Konimeter and the Irpinger found that ar average of
five Lonimetver deterzinations was within sbout two per ceni., of one impinger determi-
zeticn, The reason for taking er average of individual results ottaimed by the Koni-
cezer, for cocparison with those of the Impinger, is due to the fact that the Koni=-
mezer *“akes an instantaneocus grab semple of smell volumes and owing to the hetrogene-
ous neture of dust in eair grad samples do not represent the average conditions. The
Izpinger tekes & coztinuous sample of rather large volumes and is thereby representa-
tive of the average. TFor these reasons, if it is desired to compare Eonimeter re-
sults with Izpinger results it is necessary to teke several Konimeter samples curing
the course of the Impinger sample, in order to ottain average conditioms. We have no
correlating i=formation of the Konimeter with the 20 to 30 micror porcelain filter
ageinst the standerd impinger method.

A Zeiss Fonimeter, using 8 20 to 30 micron porcelain filter was used in making
actual dust counts in our various dust producing operations, The particle sirze mnd
sire classification was estimated rather than accurately measured and computed. Cnly
particles ten microns or less in size were counted since it is generally mgreed that
dust particles lerger than ten microns in size are not particularly pathogenic,

Other methods in common use are the Owens jet dust sampler ("Jet Dust Counting
Apperatus” by J.S.Owens, Jour.Ind. Hyg.,Vol.14,1832,P,522), which has recently been
manufactured in this country and the photographic dust counter, developed by Ficklen
and Ott. The Uwens jet dust counter is used in this country to collect samples for
particle size distribution determinations. It is used principelly in Australia for
determination of number concentration of atmospheric dust of industrial hygienic im-

portance,

The latest device for determining dust concentrations is the Bausch & Lomb
Dust Counter which was placed on the market a few months ego, This instrument con=
sists of a dark-field microscope magnifying 200X, and an impinging apparatus mounted
or a coammon base. The base is & hollow chamber with the bottom hinged to provide
eesy access to the dark field condenser anc a circular glass specimen slide. 3By means
of & ngnc pump, wrnich is part of the impinging dgvice, & sample of air is crawn
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through & moistening chamber which has at its lower end a parrow slit. The dust is
deposited through this slit on to the circular specimen slide ir the fora of a ritboz,
The slide can be rotated until the sample cames into proper position for viewing with
the microscope, or a maximum of twelve sacples can be collected on the slide and ther
viewed, The slides are quickly removable and replaceatle. This dust counter is not
designed for accurate dust determiration but rather as an inexpensive device for
roughly checking dust conditions. It has not beex available long enmough for athorough

test in actuasl practice.

The principal objection to instruments like the Bausch & Lamb Dust Coucter and
the Owens jet dust sampler far deterziring mu=ber concentration is that their dust
oollectins efficiency decreases with an increase in the atmospheric dust concentra-
tion and the fact that they take grad samples,

Since the major portlon of dust presext in industrisl atmospheres is spall
ezough to gaiz extrance to the luncs, very little attention need be giver to deverciza-
tions of the exact sizes of particles,
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PART 1l - DUST PRODUCING OPERATIONS STUDIED

AT ART TEL SRINCIPAL DUST PRCDUCING OPZRATIONS? = In order <o determine to
what extext 47 any, workers ln the production of petroleun procucts anZ associated
activities are exposed to the hazard of breathing dust, a survey of all dust produc
ing operatioms was made st the various plants concermed. These operatiozs, listed
ir order of <heir apparemt degree of dustiness, are:

1. SAND . BLASTING

Lue to the large mmount pf fNinely divided silleca dust produced bty the impact
of the creims of send on the surface of the object belizng cleaned, sand-tlasting is
+re most danperous silicosis hezard encountered in our survey, Sexnd=tlasting is
uses wether ewtensively x* o0il re@imeries for cleening inside soeking drums, budtle
towers, tar sepmarators, run-down pens and storage tanks for metal inspeciioz end %o
per=it tne epplicetiaon of gimite licing as & nmeens of prevexting corrosion. EHeeder
toxes or other similer perts, tubes in cracking coil fire boxes anc return bencs
ere send-blested to permit & detmiled encd thorough exaxinetion for cracks ancd de-
fects. Sand-tlesting is also exployved in the renoval of corrosion frox uwnder floste
izz roof =enks; for removing roughness or rust fro- steel shapes or rods; for clean-
izz bell ceps, buttle plates, trays, and pipe prior to puttirg thex back in service;
&lso oz tie exis of tubes preperetory to placing them for rolling; ani for cleanizg
cestings wiich ere too large or fragile to withstand being tu=tled. It hes beex
used, To & lizited extent for cleening buildings ané renderizz window glass opaague,

The crecking coil tubes, pipe, bell ceps, treys, heacer-boxes and siziler obw
jects ere usually saxdblested out-doors in the open &ir or in a more or less open
shed, bot: loce<ions being ms far removed as feasible frow eny shops, process units

_or other working places. Coarse river send is discharged through 2 one-half tothree-

guer<er inch znozzle with compressed air under a pressure of 30 to 90 poumds per
sguare inch. The men at the nozzles stand to the windward side of their work exd
wear 8 "Heslthzuard" (Chicego Eye Shield Company) mask, a Sl Sand Blast Helmes or a
Prest. ALir Eose lask covered with a canves hoods The men at the Sand Slast Machines
weer "Dust Sefe" goggles and a M.S.A, "Comfo" Respirator. The Mine Safety Appliances
Cozpanv now has & sandeblest hood tha*t is meeting with considerable approval by in-
dustry exnd elso bty the United States Navy Departmert. A blower 1s aveileble for
supplyizg eir o these hoods that cleans the air, This same tlower cex be used in
connectioz with air-line respiratars,

Wher send-blesting is done inside of drixs having more than one opening, such
as soaking érums, an eir siphon is pleced in the lower manhole which draws out the
dus+ eand allows & continuous circuletiaz of fresh air through the drum, In drums
wnere the siphon cennot be used, the air circulation is poor end the men work in
shifs ranging from 30 minutes to an hour, depending on the size of the drum end the
amownt of air circulation imside, They also wear en approved sand-blast helmet,

These sand-blasting jobs are not continuous routine operations but are pera
formed when necessary by men selected from the Cammon Labor gangs or the Mason's De=
partment, The work is rotated so that in most cases it occupies less than twenty
per cent. of the worker's time and there is an interval of 15 to 20 days between
sand-blasting jobs. Conseguently, on the average, no one man is exposed tq more than
& combined <otal of 400 hours during the course of a year. In discussing rotetion
of men on send-blesting jobs, Dr. Cehrmanz, liedical Director of the du Pont Company
wrote:

"I+ rust be borme in mind +that silicosis is a cumuletive 3iseese and,
trerefore, <ne rozet:iez of mex iz this <type of'work cenno: be consicdered
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as extirely preventive, Assumirc that a mar works in an.atmosphere of sil-
jca dust for ceveral months, during wrichtime he is bourd to absort a cer-

tain smount of the dust which produces permanert damace in his lungs; he

is then remcved and the possitilities are that the damage which is alreacy

done will be sufficient to continue on arprogress to the point where in

later years he will develop symptams.

"Thes~efore, if we take to rotating men in this type cof work we are
facing the possibility of, in later years, developing & large nuxber of
cases of a moderate silicosis with some permanent disebility. The only
sefe expedient which can be used is complete prevention and this cex only
be dope ty eliminating the dust."

Durizg our survey we found that mer eugaged in sand-blastirg, <thet is handling
+he po:zzle or attending the sand-blest mackine, were more or less properly protected
wrile actuelly doirng <he work but ofter times they removed their protective eguip-
mert before getting completely away from the working area.

A large snowmt of very small particles is produced by sezd-tlastizg., Ik ex
enelvsis of dust samples collected both outdoors end indecors durizg sand-tlasting,
the fcllowing distridution (Public Eealth Bulletin No, 217 « p,52) oz & size fre-
quency basis wes lound:

Size Grouv in Microms Per Cent of Total
0.00 - 0.490.0.‘.0..‘00-co-oo-..o-ooil 1-4
.50 = 0.98% . .iiiiecieraccnsnnnconcncs 18. 7
1,00 = 1o49....ieviviesocnrsscnscacnnans 34. 7
1050 = 1o98.c.cceirensensncosncncsanes 20.3
2,00 = 2.49..c.ci0ciiiecitnicccrecnons 12.6
2,50 - 2.99......... B R T 5.2
3000 @ BidC .ieieiieiiinniinnnn ceesesense 2.8
3080 = 3098iiiciiennicniniiniincansonn 1.6
4.00 = 4.48...c0iccitiientcncencencnns L1
4.50 - 4.99.-.---.---o.-c-o.--.-o--o.o 002
5.00 = 5i49....iiieieieniiicninriancne 0.2
.80 = 5.8C0iiiiieeciinerionrentnansans 0.2

Wrile i< has been estizmated that free silica dust particles, 1 micron in diemeter, re-
guire 8 hours to fall € £t. ir still air; particles § microns in diemeter require

less than 1 hour to fall the same distance., Concidering this fact, it is epparent
+hat the cdust hazard from a particular operation may, ever though carried out for
short periods, be acute throughout the working duy. In view of the fact that the con-
dition of still air is rarely, if ever achieved, and that dangerous particles exist

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

Fortunately most of the outside sand-blasting is done in more or less isolated
locetions which makes it rather improbable that there will be any umsafe silica dust
exposure to other workmer. However, should it become nmecesseary for any work tc be
done in the vicinity of ssnd-blasting operaticns either on process units or the ssnde
tlast sheds or yards, it should be remembered that there may be silica dust in the
air even though it can not be seex. Dust counts as high as 5,344,160 particles ten
ricrons or less per cutic foot were found in samples taken sbout 50 feet "downwing"
(winé blowing sbout 15 to 20 miles per hour) while sand-blasting cracking coil tubes;
about 957 of these dust particles appeared angular crystalline under the Konimeter
zicroscope and were about five microns Or less in size. Samples taken about 100 feet
"downwind" frez sapd-tlasting operstion had counts as high as 1,812,480 particles per

~sectic foos.
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Dust coumts as high as 13,933,440 and as low as 452,120 particles per cutic
foot were fond in samples taken during the filling of the Send Blast Machine feed
hogpers, The high counts were found wher sand was shovelled irto e small cireular
screen ané shaker ty hand, the lower couxts, when the send was simply shovelled ine
to the hLopoer, The averege dust produced by filling or chargiog the Send-Blasting
lackines was 4,950,316 perticles, ten micrens or less, per ecutic foot,

Dus* couzts as righ as 4,984,320 particles, ten micrams or less, were formd in
sanples teker inside a Sand-Blasting Roox while cleening castings. The eaverage dust
ir <his roo= during send-tlasting was 3,873,625 particles per cudblic foot. About B80T
of these particles were anguler crystalline three microns or less in sitze and atout
207 eprearec rounded, guartz-like crystals abovt ten microms in size. There were e
few rust-like scrles over <er microms ir size and a very large numbter of mirute derk
zezellic particles too small <o be couzted eccurately. The cdustiness of tiis opert-
+icr could be greetly recduced by the use of steel abresives exciusively,

211 of +he samples Jor dust coucts referred to above were takex at face level
iz the vicinity of workrer.

€,000,0CC cus~ particles per cutic foot is the tentetive marimium allowetle
limit of cdust perticles containing free silica of & size less than 10 zmicrons recon~
meziec for send-tlastizg,

11 - FILTERING OPERATIONS

The process of filtering is extensively used in the refining of pe<rolewm
rroducts to improve the color stability and to remove inpurities fro= moior lubri-
cents ané parellire waxes, The three materisls most commonly used for this purpose
are Tilter Cley or Fullers Zarth, Cortact Cley and Bone Black., Cozsiderable cust is
produced by the handling, charging and recanditiozing of these materials.

'L - TTLmI3 CLLY CF FULLERS EARTE:

Whet is Filter Clav or Fullers Eerth? Filter clay cannct be identified fram
chexical compocition but comsists of silica, aluzipa, iron and aslkmline earths in
varying perceztages. The distinpguishing properties are lack of plasticity and the
power to remove color froc oils. There are numerocus deposits of this clay and other
filtering earths in the United States; the ocldest and among the most extensive are
those found clcse to the Floride-Georgia line, Ome of these, at Attapulgus, Georgia,
supplies a major portion of the clay used by the affilieted Standard Cil Cazpany
(liew Jersey) organizations. A%t the mine this material contains on an average approxi-
mately 32% silice and 457 moisture, The average composition after being processed
anc prepareld for shiprent is approximately:

83102¢sceeccsccccvcccccsscscaes 6746 per cent
AloC3. i ivireancecenansnccanees 10,08 "
Fe203eeeeeianoassesasoasccanas 2.49
MgOe s iiiiieineesncessncenans 4,09
Coxbined Moistur@eee..ceeecesone §.61
Free Moistureieiceoeicoveeenns 6.28

3 3
2 3 3 =3 3

3

The comparetively low dust counts found even in places where there was cleaning and
sweeping is no doubt due to the fact that this filter clay is of a rather coersc npa=
ture and without apprecietle amownt of fines,

There appears to be a wide variatior in the composition and free silica cone
tent of filter cleyy used in Iwropean relineries, "Tcrrana" a German Filter clay

usec inm Tolexi shows:
olexz shows:
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LOII in cllCmtiomcoc.o.o-onn.. 6005 p:r cﬁ"nt
Free Silica (Si02)eceseecsccsoces 83.27 o
A1207 and Fep03.ceeccccecacscssss 8427

The filter clay used in Roumaria is reported as having 60.4 per ?e:t. free
silice or 75.3% total silicates, "Grarosil" clay used in Belgiut contains 4 total
percenzage of 73-1/? per cect. of silicates expressed as SiOC. The percentage of free

silica was not determined.

Eow is Filter Clay Mined and Prevared? - The depocit varies from 2 to 12 feet
iz thickzess, protably averaging about 7 feet, There is an overburcen of about IE
fee: which is removed by an electrically operated drag line or a stean shovel, The
clev is loaded into small cars, tracsported to the wet clay shed where it is dixzged
or %o the drying floor and dried for three days. It is then picked up by orange peel
buckets, loaded into portatle dis<tributo:rs and delivered to belt conveyors wrnichiise
charge the earth izto roller crushers where it is reduced to sizes up to & maxi== of
+wo inches, Fror these crushers the clay goes to secondary crushers where it is re=
ducedé to & maximum of one inch, Since the clay is more or less dazp very little
dust is produced. The cley is then trersferred to tandem oil-{ired rotary dryers,

50 to 60 feet lozg and six to sever feet in diemeter. In the 20 minutes recuired
for *he clay to pass through the dryers the volatile and moisture cortent is reduced
4C to 50 per cent. to a maximum of 15 per cent, The average dust ten microns or
less in size ir sanmples taken at various poirts arounc the dryers and convevors was
1,564,969 particles per cutic foot. This rather low dus®t count is the result of the
izstallation of hoods wiith ducts to exnhaust fans placed over the discharge points to
the cozveyors or elevators, About 85% of these dust particles were argular crystal-
line ix appearsance under the Korimeter microscope end about five microms or less in
size; about 15% were over ter microns in size, The larger perticles had rough edges
azd appeared to contairn several small air bubbles, The clay is removed from the
drvers to hot rock cooling tarks, then to a vibrating screen. The oversize is next
pulverized in & roller mill and the product conveyed to a sifter. An exhaust system
for <he mills eaxd elevetors has beez instellied, This process may be repeeted unmtil
the desirecd size material has beer obtained end graded to standard mesh sizes, the
better known of whnich are 15-30, 30-60, 60-90, and the 200 mesh. The 60=9C grade is
protatly the most commonly used iz the petroiew industry vhen decoloring by percola-
tion, and the 200 when contacting, However, the 33-60 is preferred by most of our
refining units in the Tnited States. The size selected is apparently determined
largely by the type of reburning equipmezt,

Screen tests are made hourly to insure that the sizes are within the specifi-
cations. KHere are two typical screen asalyses:

30 = 60 GRADE FILTER CLAY

Mesh Per Cert,
O7er 30 tveiieennoncoennocnnenoncnns . 8. 7
30 @ 40iiiiiiicercentienoncacannee 47.5
40 @ 60...ciiiicninenninns ceeeenoas 40. 3
50 - 820-.--.--oc---oo-.o.oooocco. 1‘5
Tm 82.!...0.. ..... ® 0 0 0 50 8 09 v ge o0 1.0

Total 10C, 0
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FITES (100 - up) GRADE FILTER CLAY

lesh Per Cent.
Over 97 L.iiiiectrecsnccarasacsnocas 0.6
97 - 1570.-.-00.n---c---.tn.oooonn 22.7
157- 200......-............-.-.... 8.0
Thru 200..... I 68.7
Total 10C.0

There is very litile dust produced by the sifting operation. All of the con-
nectiorns are desipned to be dust tight but there is some leskage, Saxzples of air
taken e+ various points around the sifters while in operatiom hel ex averege c¢f
2,209,960 dust perticles less thar ten microns per cutic foot. Abcut 855 of these
dust particles were slightly engular crystelline in appearance ard five ricrons or
les: iz size; abovt 157 were slightly rownded seni-opaque texnicrons or over in si:ze.

The le-ger perticles had small eracks or fissures and severel small air butbles,

lien spend about two hours a dey cleaning, repeiring or replacing silk screens
ir. “he sifters. Sacples taken dwring +his operation conteined ar average of
2,035,040 dust particles less thar ten microns per cubic foot. About 97% of +hese
dus= perticles were exgular crystalline ir appearance and five micreons or less iz
size; about 2; were opague over Zive nicroms ir size,

Lrter being sifted and greded the clay is ready for shipment. The 30-60 mesh
grede is w»laced iz burlap bags holding 128 pounds and loaded into railroad box carsy
ebout 400 bags to a car or en average, Dust couwsts of samples taken during the filla.
ing of the barcs with the 30=-60 mesh grade show that there are fraoz 7,582,760 to
2,968,640 dust particles less than tez microns per cubic foot which indicates that

~ all mer enzaged in begzing and handling bags in <his area should wear approved respi-

retors such as the "M.S.A Comfo". About BO% of the dust particles in samples taken
¢uring +he filling aznc hezdling of the begs appear slightly azpuler crystelline under
the microscope and are five microns or less in size; 205 are rounded erystalline, ten
ricrons or over in site,

Bulk Loading of railroad box cars with the 30-60 mesh grade produces clouds of
dust, but a major portion of this dust is epparently larger than 30 microns in size
as sanples taken during this bulk loading had an average of only 6,853,440 perticles,
ter micrcns or less in size per cudbic foot.

The Fines (100-up) grade is put imto 128-pound cottor bags. Dust counts in
sarples taker during this operation showed that there were from 4,644,480 t0l4,216,640
dust perticles less thap ten microns per cubic foot in the air being breathed by the
fillers, weighers, sewers and truckers. About B0Z of these particles were rounded,
seni-oraque crystalline in appearance under the Konimeter microscope and five microms
or less in sire; 20% were semi-opaque crystalline fram about seven to fifteen micronms
in size. There were also a large number of very small particles about one micron or
less in size,

How is Filter Clay Used? - Upon arrivel at the refinery, the bags of clay are
removed from the box cars by & crew of men usually frem the General Labor Department;
the job being rotated so that the same mer do not do this particular operation more
than perhaps twelve hours twice a year on an average, Goggles and "M.S,A, Comfo"
respirators are zenerally provided, The clay is either trucked or dragged to an
elevator or conveyor hopper and cumped and the baps are piled for storage. At points
where the clay is received iz dulk, it is umloaded by & large wooder scoop pulled by

~—B8 motor criven crat-line, Unleacing, handling, and dumping the clay is one of the
'
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dus<iest parts of the filtering operation. The amount of dust produced is of course

- dependert on how the work is done, the vertilation provided, and the care used by the

mez do;ng the job. Here are some average dust counts of particles less than ten mi.
crozs in samples taken during the unloading of bags of 3C-60 mesh Attapulgus clay

Particles Per
Cubie Foot

Unloading and dumping bags (128 1bs.) irto Eopper at a
Southern Refinery....eeocecccesvscenness 0,402,456
ping clay fram Bags into Elevator Hopper at a
Northern Refinery....ecececcsocasccecsscs 2,237,280
Eeniling bags fram Storage and Dumping into Zlevator Eopper

- ok

at enother Nertherr Hefinery.......... .e 75£,150
Inside Box Cear Dur: £ Unloading.................................... 1,110,144
Cutside " " e ceccsetraesscecsatrstcsactntanan . 372,924
In Filter House Passageway being used to Truck Clay to

Eleveator hopper....icieeeccenccsnsccacens 33¢,840

Aversge Dust Produced while sweeping up imside car after
WR108AinE. s ceeecececssscacrscasosecsnsne 651,360

Apperently urloading clay in the bulk is less dusty than handling ené duxping
of the clay iz bags. Samples taken during the unloading of bulk clay gave these
average counts of dust under tem microms in size:

Inside cer durizng unloadiBge.cereevessinerncseass 962,880 particles percubic root
Qusside " n " tessaresceccnsansaores B2Z,040 " "

-There is of course more dust produced ir the vicirity of bulk unloading than is pro-
aced wher handling and dumpizg clay in bags,

Lfier dumping, the new clay is takez bty elevazors axd convevors to storage
tins which hold about 20 tons each. This is alsoc a dusty operation due to the failure
to cover the storege bins or to place hoods over the junection points of elevators and
belt coxzveyors, Sazples taken during the {illing of storage bips with new clay had
these everage dust counts of particles less than 10 picrons in size:

Dus+t over Eins around elevators and conveyors during
£illing at a Nartheran Refinmery.......... 1,910,432

" " " & Corxvevors while filling at ancther

Northern Refinery....eoeceeeas eeesescsccesascear-ase 4,275,842
" " " & Convevors while filling at a

Southerr Refinery.ice.iececscecscennnnss erecesessasses 4,531,200

" TFace Level on lalkway over Storage Bins Northern
Refinery while Pillipg Bim.....ivvevcverionscesesnss 2,307,776

Dust Counts as high as 8,609,280 particles per cubic foot were found in samples taken
near the discharge of one belt conveyor into the top of a siorage bin, About 90% of

hese dust particles appeared angular crystallize under the Konimeter microscope and
were five microns or less in size; abovt 107 were black, opaque, many scale—like in
appearcnce and ten micrors or over in size,

"SUBMING" CLAY - From the storage bins the clay is conducted by chutes and/or
conveyvors and elevatorc to gas or oil fired Wedge Burmers or Rotary Burners or Kilns
iz whieh it is "burmed" or roasted, end then discharged into rotary coolers where it

_is cooled, ‘vhere all openings. chutes and elevator outlets as well as the eznds of
“ary coolers are properly enclosec and an exhaust duct is placed over the burmer,
e 1i%4le dust (an average of only 604,160 particléds, ten microms or less in size
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per cubic foot) is produced and no respiratory protection is necessary. Three ‘ypes
0 burpners or kilns are used to recondition filter clay, Averapge dust counts of
senples taken during the operation of these burners give a comperison of the amount
of dust (particles ter microns or less per cubic foot) produced bty each:

Total Cenersal
Type of Furnace Feedinge About Furpace Coolers Average

Herzan-Frasch 0il or

Gas Fired ........ 2,624,320.... 3,700,480,... 2,732,880,.... 2,992,542
Wedge Ges Fired,......... 5,399,680.... 1,522,45°.... 2,108,59..... 2,385,871
Fotary " M eieesseese 2,087,360.... 1,070,046,.,. 3,115,200..... 1,51E,206

The presezt practice of using a conpressed air hose to cleex up the clay orn
the verious floors of the Furnace Fouse at ane o the Relineries is pariiculerly obw
jectionatle due to the excessive dust (12,687,360 particles te- —icroms or less per
cuble foot) wiieh is stirrec up.

Lbout S0% of +he cdust perticles in sarples taken during the burzing of filter
cley were enguler transoarent crystelline iz apveara“ce and five micrens or less in
size; 5% were rowmd opegue, tean zicrons or over amd 5% were rounded sezi-opague, tez

zicrozns or over ir sie,

-xposu_e to dus=< produced by turrzing or reconditioning cley is rather limited,
Usuelly <nere is one Tiremaz for each skifs of eight hours, three shifls per 24 hours
aps a porter for the day shift only. Since one of the porter's meirn jobs is teo
"eleen~up" he is exposed more coztinuocusly to dust than are the liremexn,

CEARGING FILTERS - The cooled, burzmed clay (30=-60 grede) is conveyed to the
filters by means of elevetors and belt conveyors and chargeé through chutes fra= the
conveyor belt tripper at & rate of from one and a cuarter to eight tons per hour,
These vessels hold from seven to fifty tomns each. The amount of dust producec during
‘he chargirng operetion depends upon the gracde ol clay beirg hendled, the ‘rete of
charging., the position of the clay orn the conveyor belt, the conditiorn of the convey=
or belt, tripper and charging chute; alse whether the top marhole of the filter isg
left open durizg the filling., A generel average of 54 dust counts made of samples
teker during the charging of filters at all of our plants using 30-60 mesh Attapulgus
Filter Cla3 was 3,717,884 perticles ten microns or less in size per cubic foot. The
azoxmt of dust procuced by the charging operation varies consideratly at the various
plants as is showz by these aversges:

Refinery Chargine Rate ) Particles ver cubic foot
Betor Rouge 8 tons per hour 4,271,413
Bayway 1-1/4 " " " 2,435,520
Bayonne 3=1/2 " " " 2,242,944
Eagle Works 6 " " 1,042,976

It is the general belief that the more times & clay has been used and reconditioned,
the less dust is produced during its handling. Our study does not confirm this be-
lief as applicatle to dust produced while charging filters, Averages of dust counts
in samples taken during this operation were:

# 1 Clayiceeecereoescnnees 2,242,944 particles per cubic foct
¥ 3 Y i ieiieiieiea.a.e 4,804,832 "
£ 10 " s.ee..... e .. 3,896,832 " " " "

I8
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According to an analysis of particle size made by the Bayomne Latoratory of e
sample of Raw (30-60 grade Attapulgus Clay) No.1l, No.3, and Neo.8 Wedge clays, the

following is the size classification or distribution:
Raw Cley #1 Cley #2 Clay 72 Clay
Coarser than
100 mesh 98 55m ceccncces 9% 45 tieneees 98 Tneenan. 98,33
Diszeter of Particles Raw Cley #3 Clay #8 Cley
Millimeters Microns Per Cexzt Per Cezt Fer Cezt
.14% to . 074 149 to 74 0.14255 1. 00750 0. 5415¢
.07 " ,04¢ 74 " 44 0. 55085 0.17186 0. 08¢4¢
044 " ,028 44 " 35 C. 25760 0, 05369 0. 04585
.035 " ,02E 35 " 25 0. 21585 0. 03887 0. 01603
.025 " .018 25 " 15 0.17580 0.0172¢ 0. 00647
.018 " .00% i " 5 0.11640 C. 01027 C.0022¢
.005 " .001 s§ " 1 0. 0004E 0, 00052 0. 00021

Atout 85% of the dust perticles in sexples take=z during the charging of #3
clay were slightly angular in appearance and five microns or less in size; 1557 were
roxmied sezi-opaque, tez microns or over in size, About 75% of the particles in
sazples teken durizg the cherging of #1C cley were slightly anguler crystelline, five
ricrons or less iz size; about 207 were over ten microns in size and were semi-oracue
atout §¢ were roumd sexi-cpague betweer flive enZ ten microas in size, All of +he
larger particles appear to cozteiz smell buttles, There are numerous small black
specks about one~quarter micron in size,

Charging of filters is usually done ty one mern per shif™ for each fil<er
house, There are three shifts a day, These mez have an average service cof about 20
yeers and work eignt hours a shift, nine shifis ocut of fourteer.

Ventilation 1s provided in the npewer filter houses by eighteen-inch roof ven-
tilators ertending about twelve irnches above the rcof end also by windews which oo-

upy abouwt 807 of the wall space ir front of the top of the filters,

JULLFING FILTIRS « After the filters are charged with clay they are plated up
exd the 0il is allowed %o percclate through the clay for severel hours, the length of
time depending upon “he nature of the cil rmum and the "yield" of the clay. The oil
is all drainec off anc the clay is then washed with naphtha or "Varsol" and steamed
<o remove ell trace of the napntha, After this the filter is dumped on to a canvas
belt coxveyor end the clay returned to the kiln for burning or reconditioning. Filter
clay is used as many as fourteen times before it is finally discarded, In order to
determire wnat e’fect the reconditioning of filter clay had on its free silice con=-
tent sarmples were analyzed by the New York State Department of labor, Division of In=-
dustrial Hygiene with this result:

Times Burned % Free Silica
Raw Clay ............ esne 6. 30
12 < T see. 8.50
Three...........cocinenn 8, 20
Eight.ooveoo i, 9. 30
7 Consicerezle steex is usually ziver of?f during the dumping which propatly
1
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explains the smaller dust count (a general average of only 2,518,781 particles ten
microns or less in size per cubic foot) than would be expected. The dustiest part of
the filter dumping operation is sweeping up the floor under the filters aflter duxmp-
ing is completed, Samples taken during this sweeping or cleaning up had as high as
16,538,880 particles per cubic foot, although the general average of saxzples taken
during dumping at the various refineries was 2,514,816 particles per cubic foot. About
957 of these dust particles are slightly angular erystalline in appeararnce under the
Eonimeter microscope and are above five microns or less in size; about 5% are rounded
sexi-opaque over five microms in size. Occasionally the clay doesn't "flow" whez the
filter is opened and must be started "flowing" by means of an iron bar. This action
causes some dust (2,888,640 particles per cubic foot) but not as much as pownding the
bottom mnd lower sides with a sledge (4,248,000 particles per cubic foot) as is some-
times done. After the clay has run out, the inside of the filter is swept out with e
broas whick produces a litile dust (an average of 792,960 particles per cubtic foot),
The filter is then pletel up ané is ready for recharzing.

The work of dumping filters is done by ane man per shift, for each Tilter
house. These mex have an average service of about ten years and work eight hours a
shift, rine shifts out of fourteen. They are exposed to dust less thex 60 per cerni,
of thelr working time,

Spent clay is used to & limited extext for packing around velves anc fire hy-
drents to prevezt freezing; alsc for certain other small absorting jot such as on the
warehouse Zloors of scme of the larger bulk sales plents where lutricating olls ere
trezsferred fran barrels or drmums to smaller containers, or loaded izto five gellon
cans froz bulk.s. Most of the spent clay is disposed of, however, by ducping it on
nearby Cczpexy property emd, to & lesser extent on railroad property near river banks,

Cozposition of Filter House Air Borpe Dus%; Samples of dust froz Attepulgus
Cley, which had settled oz the tops of elevator housings and on girders over the
storage bins in filter houses, were submitted to the United States Bureeu of Mines Ex-
periment Station for petrographic examination. Ordinarily positive results are not
ottaized in petrograpiic tests for the identification of minerals ir a‘mospheric dust.
However, the saxples submitted were coarse enough to give results in most cases, In
studying the results of the petrograpric exeminationms it should be borne in mind that
the sacples submitted were settled dust, and that they are not representative of the
composition of the dust that would be breathed generally owing to the differential
sectling retes and the ease with which the various mineral consiituents can be crush-
ec to & powder,

"Moztmorillonite" ((MMg, Ca) O.412 03, 5Si O2. nB20 == D=5 to8) is the miner-
al that is characteristic of manmy types of fullers earth. Not &ll of the less im=
portant minerals found were fully identified.

Clay dust from top shell of elevator - Top #2, Herman-Frasch Furnace,

Quartz - 104 Montmorillonite - 807
Calcite, Microcline and Unidentified - 10%

Dust fromw accumulation on girder over clev storage bins - &4 Filter House.

Quartz - 104 Montmorillonite -~ 70%
Possibly other clay minerals present, opegue - 207

Dust fram accumulation on girder over cleav storage bins - #1 Filter Fouse,

Quartz - Over 1% Montmorillonite - 5537
Opagque - 40% Unidentified - 57
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Control of Filter Clay Dust: Dust iz a filter plants results principelly frem
the operation of the clay handling machizery. The condition is aggravated by the
present practice at some refineries by using an air hose to blow accumulated dust and
spilled clay ‘ram equipment, walls and floors. Handlirg a fine light dust producing
meterial, such as filter clay, in a system which includes open belt conveyors is in-
herently & custy operation, (12,687,360 particles, ten microns or less in size, per
is difficult to prevext some dust Iram being gemerated &t wxloading

cudic feot). It
clay falls into chutes or bins, but it can and should be controlled

points wnere the

ty means of hoods, enclosures, and asdeguate exhaust systems with effective dust collec-

tors.

There will slveys be an irreducitle mirirum of spillage and dust settlemert
suswv meterial is handled iz systems such es exist in most refinery filter
houses. Tris is ar econc=ic waste and increases the difficulty of the dust control
wrotle=. Unless the present practice of cleaxing cus% spillage by tlowing with come
pressed eir ic chenzed, the necessary periodic cleazing will coztinue <o be a very
dus<y ant wmneelthful operation even though all precautions have been taken to pre-
vert =he escepe of dust from cley handlizg equipment. A modern industrial vacuux
cleerning systex would do the jot elficiextly, without creating anmy dust.

wnerever

The primeipel source of dust ip filter buildizgs is the belt cozveyor whick is
usuelly locazed et the top of the buildimg, Gusts of wind fram the mozitor blow the
cla end dust from the belt, A cerzaix smouxt of dust is also generated ty clay fall-
ing imto the =ripper chute (6,060,480 perticles per cuszic foot) and discharging froz
tre =ripper chute izmto the chute leading to the various filters (7,306,580 particles
per cutzic foot), This could be comsiderably reduced by inserting cazvas or sheet iron
conneczions betweer tne ends of the tripper cnutes ané the chutes to the f£ilters,

azi by usizmg a properly designed belt <ripper on the conveyer belt,

Bins for the stormge ol filter cley should be closed with steel decks having
the snmellest possitle opexings in the form of chutes to receive clay from the convey-
ers. If care were taken not to overflow the tins, the dust end spillage could be

ree=ly reduced,
E v

For complete control of dust, an exhaust system equipped with dust collector,
fex, ducts arnd hoods should be installed to remove dust from the poirnts of origin,
such as, 81l uxloacding points (except movable trippers) of each belt conveyer in the
tuildizg, new clay tizs and burned clay bizs, One estimate which has been prepared
for sucn ex Izstellation calls for an exhaust system with a capacity of approximately
15,000 cutic feet of cust laden air per minute, and is based on maintaining an imward
flow of air at openings into hoods and bizns at a recommended velocity of 200 feet or
more per zinute, In considering dust collectors, it should be borme in mind that the
cyclone type will not remove the fine dust particles (temn microns or less in size)
wnich are most iznjurious to health, and that the cloth bag type filter has been proven
to be more successful in removing these f{ine particles.

Under existing conditions at most plants it is almost impossible to keep the
plants clearn, regerdless of how carefully the equipment is operated. However, the in-
stalletion of & vacuun system and adequate dust collectors should encourage operators
to exercise more care in the operation of equipment and thus cut down the amount of
dust and spillage, .

B ~ CONTACT CLAY:

liost contect clays, particularly in the United States, are acid treated "Ben-
tonite", Beztonite is s non-refractory clay, a double silicate of iron and eluminum,

derived from the shale of the Fort Eentor formatior irn the upper Missow i valley,
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agitated with air and steam,
ed to an Oliver filter,

and imp mill, and classifier,
put izto fifty pound Bates Valve paper bags by mears of a Bates Bag Packer,

It is then dumped ipto thickeners, washed, and deliver-

From there it goes iz turn to a pug =ill, drying tower, cage
The finished product is placed in a bin where it is

it s

shipped iz reilroad box cars, each having a capacity of fram 1600 to 2000 bags. The
three grades of "Filtrol" in greatest demand are:

GRADE Per cext, of Coarser Finer

(Per cent, thru Total Than 200 - 325 Than
200 mesh) Production 200 Mesh Mesk 325 Mesh

85 - 88 80 14. 0% 16.C% 7C. 0%

75 - 88 15 22, 0% 24. 0% 52,0

90 - 83 5 8. 0% 23,0% 65, 0%

The only reel dust producing operations in the production of Filirol are the
Sazples of dust taken dwring

these operetions reveeled the followinge

Operation Particles per cu ft.
Avernge dust filling bags with 85-82 grade 10,416,096
" " packing roam while filling bags 9,572,180
" " produced in handling of filled begs 5,845,248

4n exhmaust system hes been installed to reduce and cartrol the dust produced
during <he packing of Filtrol, This consists of & metal hood above the filling tubes
iz froz<c of <he machine, with a bacin below., A seven-inch duct leads {ram the basin
an: 8 six-insh duet to a canopy in back of the packer, both connecting with a ten-
inen mair cduct wiioh runs to & Sturtevart Fan (1750 R.P. M. ) designed to handle 1,620
cudbic feet of eir per minute against four-inch water static pressure. A cyclone dust
collector rexmoves the larger particles fram the air before delivering it to a tubular
elo+n dust collector.

Axout sixty per cent, of the dust particles of samples taken during the file
ling operatioz are slightly angular crystalline in appearance under the Konimeter mi-
eroscope, and are sbout two microns or less in size; approxXimately twenty per cent,
appear <o be rounded crystalline, glasse=like, but with rather smooth edges, and over
tes microns in size, There are a large number of very small gray particles (about
‘werty per cezi, ) too minute and too numerous to count accurately,

What is the Chemical Composition of "Filtrol"™? Below is the result of an an-
alysis by & commercial chemical laboratory in Los Angeles, California, of a sample
of Filtrol from the Jackson (Mississippi) plants

Per Cemt,
Silica (5102).................-..o--.o.c 56.90
Alurine (A1203)eeccceccorocrnncccannsnees 13497

Forric 0xide (Fe203)e.eecerreccereresens loed4d
Titaniwn Oxide (T402)e.ecvvecreceeceneste 0,10
Calcium Oxide (CRO)iereeoeeocosnovocosne 2.82
Magnesium Oxide (Mg0)eevv.ivosvococossree  3.55
) Manganese Dioxide (MROz)ieecveveececsone -
Carbor Dioxide (COz).......
Potassiwm Oxide (K20)........ seesensengs 0. 03

s eeevscsvecoss -
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Under the Eonimeter lHcroscope the particles were rounded in appeerence, The "Atta-
pulzus Fines" appeared more crystalline and angular,"ané had & greazer proportion of
particles five microzs or less ir size thar cid the "Filtrol". The cowmis indicate
thet more cus+ resul+ts ‘rom dumping Attepulgus Fines thar froz dumping Filirol actie
vated clay,

zcizg fifty pound bags of Miilwhite" (90% through 200 mesh), a Texas coztact
cley, izto the feed hoppers to the imductors or mixing charbers is an cxceedingly
dusty opermtioz., Sanmples teker during this operation had as high as 14,046,720 par-
+icles “en microzs or less in size per cutic foot, Sanmples teken in the micddle of
+re rocs just efter thirty bags hac beer dumped into the horper had 55,847,040 par-
+icles per cutic foot, Under the Konimeter llicroscope, about S0% of these perticles
grpesred slichily erystallire, and were five microns or less in size: 10k were rowxd,
semi-omeoue, ten o twenty microns in size, IRhere were also a few scele like per-

«<icles,

Tourteern mex with er average service credit of six years sre involved iz <his
operezicz, Trree men are exposed %o the cdust during six hours of eech eizht hour

snifs for zime of +he fourteen shifts curing the 855 of the <ime the filtering plent

ic in operezicn. They wear !, S.A, "Comfo" respirators.

Afer extezsive study end investipation the local nexapemezt hes made arrange-
mez<s o receive <he clay iz <ank cers sicilar to those manufacturec ty <he Cenersl
Jzerican Texzk Car Compacy. These cars are self-uzloadizg and will discherze izto an
erclosed nopper. The cley will thex be transported to storsce bins ty means ol a
screw convevor comrletel: enclosed in ten-inehr tutizg., It will be withdrawn froz the
botton of “he tirs, pessing through weighing scales, izntc the industors wnere it will
be mized with the o0il, This will provide = mompletely closed systexm and should
elizimaze all eir ccmvsrination.

C - BQIT ZLACE (& CHAZEZD BOIE:

Fefirnei wax is filterec through bone black or charrec bone to improve its
color, Thic meterial is ottained froo various meat packing firms in finely wover cof-
fee bags +hat holc about 150 pounds eack. An oper belt conveyer and elevator carry
the tone direczly from the reactivating fuwnace to the covered filter charging hopper.
Metel chutes lesd directly fram this hopper izto filters which hold about 2,000
pouxis of bone black. Upen completion of filtratior the bone is washed with "Varsol",
s<eamed for etout 24 howrs, washed with hot water, steamed for two hours more, ard
ther durped upon belt convevers which carry it to tlie reactivating furrsce whick is
gas fired, The bone goes through the furrace at a tempecrature of abov:t 1100 degrees
Fanrerheit and et the rate of about 250 powunds per hour, 3Bore black can be used over
and over agair. Three men one on each shift, with an averege service credit of
fifteen years, are engaged irn this operatiom. Their period of exposure to dust is
about one hour per shift., The greatest amount of dust produced results fram the open
conveyers, particularly in dumping the material fram the furnece onto the conveyer
belt, Samples “aken during this operation had &s high as 11,044,80C particles of ten
microns or less in size per cubic foot., Consideratle dust (14,272,280 particlec per
cubic foot) also arises fram the open hatch of the filter charging nopper during
fi1ling. An eight-inck motor driven exhaust fan has been installed to suck back the
dust from where the elevator buckets dump the reactivated bone into the chute to the
charging hopper, The dust loss from this filtering operstion is estimated to be about
1500 pounds per morth.

Under the FKorimeter Microzcope about 65% of the dust particles of samples taken
uring the reactivation of bone »lack appear to be tlack, opague, scot-like, and are

»~~five ricrons or less iz size; 5% are rounded, sezi-opacue, ten nmicrons,or more in size,

1¢ eszular crystalline and 1izh< grey particles whick gonstitute about 307 are probatly
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bone ash.

1I - INSULATING OPERATIONS

Inswlation plays an important part in the processing of petroleur products,
The two types of insulating material most frequently used are "Sponge Felt" (asbes-
tos with ground sponge to pive dead air space and thus increase the effectiveness
of the insulation) and e mixture of B85% magnesia and 15% asbestos. Rock wool is
used to & cozsideradbly lesser degree, In the ordinary camrercial form, Rock Woel,
as used st our refineries, does not presert a dust hazerd, It is also used for
house izpsulaticn, and is available in small nodule form which can be blown into
place, "85 magmesia” is a mixture of magnesia and grarulated astestos and pressed
into tlocks of various sizes and shapes (usually 16" x 18" x 1-1/2"), The most dust
comes froz dismer+ling old insulation and grinding scrap material for use 25 a plas-
ter or "gezister". The average service of men engaged in izsulating operations is
abowt fifteez years, Nost of these mer have been transferred frox the Cormon Labor
Depertmezt, They work nine out of fourteen eight-hour shifts, in gargs of froxm two
to six mer, ard are actually exposed to dust for less than sixty per cexzt., of their
workizg time, Goggles are sonmetimes provided, and occesionally MSA "Cazfo" Respire-
tors, but this equipmezt is not used as much as it should be, Generally speaking,
etout 85% of their work is with sponge felt and 15% with 85 magnesia insuletiorn,
At one of the lerger southern refineries about 300,000 square feet of sponge felt and
50,000 square feet of 857 magnesia are handled a year,

A = Yhat Phvsiolopical Reactions are Trovoked by Insuleting Materials? According
to Dr. Leroy U. Gerdner (Jourxz. Indust.Hyg.Mar.1937,Vol.19, No.3, P,121) asbestos dust
with its fibrous perticles does not seem to be readily handled by the protective
zecherisz of the lumgs., Quoting frec his article:

"They are not removed to the lyrrphoid tissue but remain in comtact
with the delicate walls of the air spaces, They become surrounded by
ar iron-coxteining coating that fractures and gives rise to the pecu-
liar struetures known as 'esbestosis bodies!, The fibers sre irria
tating, perhaps because of their forz, and they excite & fibrosis
which begins about the terrinal bronchioles and spreads to form dif-
fuse patches in the parenchyma., Often the distribution is sub-pleural.
In the presence of infectior, the reaction to easbestos dust is much
more severe thean that caused by the dust alone."

There 45 nothing in the pertinert literature, nor does the Bureau of Mines
kmow of axmy evidence, which would demonstrate magnesite (& naturel magnesium carbon=
ate) to be harmful. It would fall in the class of "nuisance dusts" such as gypsum.
While many of the so-called "nuisance dusts” have never been found to be harmful, it
is the opinion of most investigators in the field of industrisl hygiene that no work-
er should be exposed to anmy dust in & concentration exseeding 75 or 100 millions
of particles per cubic foot of air,

B - What are the Principal Insulsting Qperations and How Much Dust is Produced
During Such Operations? There is, of course, a wide variation in the amount of insuve
lation work and the amount of dust produced. A few examples, however, will give a
good general ideas

INSULATING 12" STEAM LINES: 6" x 18" x 1-1/2" blocks of 85% mag-
nesia are tied oz the stear line with l4=geuge galvarized wire angd
covered with roofing parer to make it waterproocf, Often times this
work is performed an scaffolds twelve to fifteen feet above the grownd,

with mez lying on their backs under the line part of the time,
t
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Considerable dust (as high as 18,124,800 particles of less thar ten
microns per cubic foot) results fram tarping the blocks into place,
Samples taken during the entire operatioz had an average concentra-
tion of 6,881,760 particles per cubic foot. About 905 of these dust
particles were slightly angular, crystalline in appearance and above
five micrans or less in size (as seen under the Eonimeter Microscope);
5% were rowded opague, ten microns or more in size; and 53 were
opeque scale-like, five microns or more in size, Samples taken wnile
applying asbestos sponge felt to a 12" steam line hac a dust concen-
tration as high as 23,788,800 particles of ten microns or less in
size per cubic foot., The average was 12,574,080 particles per cubic
foot, These dust concextrations are ceansidered too high for work-
ing without adeguate protection.

INSTLATIRS A 750-POUND CRACEING COIL ACCUMULATOR: 6" x 36" tlocks
of Jonns-Merville "Fire Felt" are first aprlied and plastered with
extra AA Rubberoid Asbestos Cemect and waterproofec with Johnse
Mazrille "Insulkote". The dustiness of handling these materiels has
been consideratly reduced sirnce the manufacturers begez shipzizz the
"fire Feli" in ceardboard cartons cortaining thirteen or twexty
tlocks, end the plaster iz hundred-pound paper bags. Samples takex
during this operation had an average dust concentration of 4,502,880
perticles, tex microns or less ip size per cubic foot, About 755 of
these cust particles were slightly angular in appeersnce, five mi-
crons or less in size; 107 were scale-like; opague; and 15% were
rodelike enc fibrous.

INSTLATING TRZATING FLANT ACID SUCTION LINE: Sections of “Sponge
Fel: Pipe Cover" are cut to it pipe lengths with an ordinary carpen=
ter's hard saw, This operation produces on an average 821,280 par-
ticles of dust, ter microns or less in size, per cubiec foot, TUnder
the Kozimeter Microscope all of these particles are slightly engular,
erys<aelline in appeearance, and five microns or less in size, The
blocks or sections of the pipe cover are held in place by wrapping
=16 gauge galvanized wire about each one,

IUSTLATING CRACKING CCIL HCT OIL LINES: All hot oil lines at crack-
izg coils ere insulated with 2" amsbestos tubing (85% magnesia and 15%
estestos) held in place by fine copper wire, Sections of the tubing
are cut to fit perticular areas by means of an ordinary carpenter's
hend saw, This produces 7,788,000 particles of dust, ten microns or
less iz size, per cubic foot, Under the microscope, 90% of these
dust particles appeared to be rounded crystalline and about three mi-
cronc or less in size. Each section of tubing is pounded into place
with the open hand so that 3t fits snugly against the pipe, and thexn
wired intc position. The dust produced fram both of these operations
averages about 3,379,520 particles per cubic foot. Under the micro-
scope, approximately 80% or 90% of the dust particles appear orystal=
line, more or less anguler, and five microns or less in size; the re-
maining 10% or more are rounded in appearasnce, and over ten microns
in sire,

DISMANTLING OR REMOVING OLL INSULATION: As a general rule, the
dismantling or removel of old insulation is a more dusty operation
than the application of new insulation. The old insulation is chopped
or cut with a hatchet or small handeaxe, and pried loose and pulled
off with the hands., This produces dust concentrations as high as
§,890,560 perticles, ten picrons or less in size, per cubic foot., In

'
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dismantling an old cracking coil 4" tar line, the average dust concen-
tration was 2,322,240 perticles per cubic foot. In appearance these
particles were clear crystalline, rather rounded, and five nicrons or
less ip size, No fibres were observed in axy of the dust samples fram
dismaztling operstions, After a few weeks or months service, insula-
tion on hot lines dries out and appears to disintegrate. This is prob-
ebly due to the fact that such insulation is usually covered with a
weather-proof material which prevents absorption of moisture from the

air.

CRUSEIN: SCRAP ASBESTOS: Scrap asbestos insulstiocn, usually the
85% magnesia type, i1s crushed in a belt~-driven Williems crusher to pass
through & screen with one-inch holes or slots, and is thea mixed with
new asbestos to make insuleting plaster. This operation, which is a
very dusty one, is performed by two men, with an average service credit
of about twelve years., Goggles end MSA, "Camfo" or Willson Dust Respi-
rators are worn.,” Consideratble dus+t is produced in breaking up the
scrap ipsulation by hand prior to crushing (10,195,200 particles, ten
microns or less, per cubic foot), and also when feeding the crusher
which is done by shovelling the broken-up pleces into the hopper and
poking them down with & short wooden stick (14,839,680 particles per
cubic foot)., Dus:t counts as high as 27,527,040 particles per cubic
foot were found in secples taken frax over the hopper, These dust con-
certrations are dangerously high. About 95% of these particles are
sharply angular, crystalline in appearance and five microns or less in
size; 5% are opeague scale-like, six rmicrons or more ir size, Crushing
scrap esbestos is not & steedy routine operatiom, the exposure varying
fraz eight hours s month to about twelve hours a week,

CRUSEIKG COLD CCRK INSULATION: This operation is performed approxi=-
mately twice a year and takes about twerty or thirty minutes, The ip-
“suletion is crushed on & belt-driven Williams crusher, by the same men
who crush the scrap asbestos. This crushed cork is used for insulating
lines in the cold settling plant. The average amount of dust produced
is 20,016,178 partioles, ten microns or less in size per cutic foot.
About 80% of the particles are slightly angular, crystalline, in ap-
peersance, and five microns or less in size; 20% are rownd, semi-opague,
tez mioroms or more. There are also & large nucber of very small black

or dark grey specks,
IV . GUNITING OPERATION

What is Gunite and How is it Applied? = Gunite is a mixture of approximately
one part (one 94 pound bag) of Portland Cement and two parts (twelve scoop shovels)
of clean sherp sand, The sand and cement ere mixed dry, shoveled into the hopper

of & Gumite machine, using water under about 40-pounds per square inch pressure and
campressed air at thirty to ninety pounds per square inch, It is applied under pres-
sure, as a semi-fluid, mgainst the surface to be protected (usually process equipment,
such as, cracking coil soaking drums and storage tanks), In practically every case
where guniting is done, it follows immediately, after the sand blasting job used to
clean the surace. In most cases, the work is performed by the same crew, The indie
vidual holding the gunite nozzle is provided with the seme protection as is the
operator of the sand blast nozzle, and the men tending the gunite machines are pro-
vided with respirators and are required to use them while actually handling the sand
and cement, This involves mixing the materials and charging them into the machines
(the two dustiest parts of & guniting job), Samples taken during these operations
showed the following dust coumts of particles ten microns or less in sizes
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Operation Particles per cu, f't.

Screecing sand prior tomixing with cement.. 2,493,160
Mixing bateh covveieenineiiencnas ceceees.s 1,689,20C
Shoveling mix imto hopper.....cccevvecsee.. 6,485,280

About 405 of the dust particles in samples taken while mixing the bateh and
£illing the hopper were crystalline, quartz-like in appearance, and about five nmi-
crons in size. The remainder were dark grey in color and below one microz ir sire,
The cdust particles in air comirg out of the bottox= manhole of a soeking drum being

ited averaged 528,640 particles per cubtic foot, and were slightly aagulsar,
crystalline iz appearence and four microms or less in size,

A gunite crew consists of six men., The average service credit of <he mez in
the Crews studied was eight yesrs. Two "nozzle-mez" who "spell" eech other every
two or three hours apply the gurite, There is one maz at the guzite machine, and
three men screer the send and mix it with cement. Ornly about 25% of their working
time, or nine hours per week per man, is devoted to guniting,

Rexovel of Gumite Lining: Pneuxetic chisels are used to remove guzite lining,
Sazples taken fre- inside a cracking coil tar separator during this operation hac as
high as 16,595,520 particles of dus+, ten microms or less in sire, per cubic foot,
and an average of 10,804,080 particles per cubic foot, About 75% of these particles
were rounded, engular, more or less opaque, ir appearsnce, oze micran or less in
size, and 259 were angular, ouartz-like, about ter microns or less in size, A chemi-
cal anelysis of the gunite lizing showed that it contained 68,2% free silica, Four
nex froz the Flant Labor Deperiment, with an average service of seven years, Epend
about tweniy hours per week removizng gunite linings from process equipment, An air
syphoz provides ventilation, and the men are required to use the goggles and respira-

. +ors wnich are furnished them,

V - WELDING AND CUTTING OPERATIONS

Welding has zever been considered a dusteproducing operation, However, our
studies and those of others indicate that the use of the modern coated electrodes or
rods produces a large amount of dust in addition to the fumes which are evolved, An
electiric arc is used for most of the welding sround refineries., There are & number
of welding Jobs, however, for which oxyeacetyleme is used, Oxy-acetylene is also
used for practically all burning or cutting.

A = WELZTIG QPERATIONS:

1, ELECTRIC ARC WEZLDING: Electric arc welding is used an all types of cone
structioz and repair work, The average service of the electric welders is
atout two years and most of them came fram the Labor Department, having
been developed into welders at the individual plants, They are exposed to
particulate matter generated by the welding operation on an average of six
hours per shift, nine shifts out of fourteen, This particulate matter is
ordinarily referred to as "fumes or smokes”, The particles when found

have a much smaller size range than that of dust, such as silica, With some
operations there may alsoc be some dust present, but the product formed fram
volatilizing the metal and rod coatings is commonly termed a "fume", All
welders are provided with approved hend shield or helmets equipped with #10
lloviweld lens. Welding in shops is done in canvas or wooden booths, A
steam or air syphon is installed when any arc welding is dane inside of closed
vessels such as drums or towers,

~hat gre Coated Zlectrodes? Coated electrodeg are metal welding rods covered
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with a camposition which prevents oxidation and permits the formation of stronger and
more umiform welds.,

Whet Do These Electrodes Contain and What Products Result Fram Their Use? 1In
generel, the-?oatings used in modern coated welding electrodes are patented or trade
secrets, wi<h specisl virtues attributed to each. Obviously, it is inadvisatle to
put izto these coatings materials which might produce products harzful to man,
Nevertheless, chexical enslyses of both the coatings end their products indicate that

the continuel use of same of these rods might possibly lead to complicatiams.

Yost of the arc welding at our affilieted plarts is come with #5 Fleetweld
coezed elecsroies which come iz two sizes (5/32" and 3/16") and with General Elec-
<ric W-20 5/32" coetel rods, Cther rods sometimes used are 34 Stainweld EaszS alloy
welding rold, :3/32‘" =oinweld A rods for s:teinless steel, ané Murex Wicxel Steel coat-

ei rods. Axecng the constituenis of some of these electrodes coatings ere:

Per Cent.
Coated Electirode Brend Si02 Fluorine Calciwe Tluoride
"Tleesweld", Lizncoln Zlectric Coieeaeesss. 30, 28 - -
Miurex”, American lietal & Thermite Co.....28.05 - -
"USS Cr-'Ti 15-8", Amer,Steel & Wire Co....37,20 - 14,50
"Stai:weld" , Li:col: EICCt!‘iC co. eesscesee 12. 101 21. 20 3. 50
"Tezistel R=-A=2f", Crucible Steel Co......24.03 13.40 present

A11 of the above coatings also cozteiz Iren Oxide (Fep03) Nenganese Oxdde,
either !'=m203 or MaC or both, axd Alumiruz Cxide (A1203), in varying per-
cexteges. '

The cozposition of the fluxes or costings used in G & I types W=20, k=22 and
w=22 is not aveilatle. but it is known that they coatain amowits of free silicates
end free silice. According to determinations made by the General Electric Company,
the maxinum concentration of Ifree silica on any ol their electrodes umnder & particular
set of conditions is 1,575,000 particles per cubic foot of air with W20, 778,000
with w-22, and 1,093,000 with W-23 wder other conditions the concentrations might be
kigher or lower than those given. The maximur perzissible concentration as listed
ty the lietropoliten Life Insurance Compenmy is 7,000,000 particles per cubic foot of
Elr,

Coeatirnps also contein cotton fiber, cellulose, or other organic pulp which
creates unes, but since we are only concerned with dust in this study all fume pro-
ducing materiels will receive no further consideration.

tieldin: corrosion-resisting s+eel with coated corrosion-resisting steel elece
trodes forms a slag, among the ms jor constituents of which are:

"Stainweld” USS CR-Ni 18-8 "Rezistal"

Fluorine (F)..... cecessscecqssssassere 1ledTmoeicecas 6.6%utecccaceelds 9%
S3lica (Si02)eeeeevevaeiveorrennncooss 25.1% seeeeoeB38e5% vucecoreeel3adn
Iron, Chromium and lianganese Oxides... 22.3% ..0002024e2% vaveesoees1Be2%
Caleiur Cxide (CRO)i..vveevnveecncnees 5007 eeeeeeeB00% oveeeneane 260 7%

The najor constituents of dusts separated from atmosphere by gravity and col-

lec-ed from tre bottoms of welding chambers after welding corrosion-resisting steel
pletes with coated corrosion-resisting steel welding rods are:
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"Stainweld” USS CR-!'4 18-8 '"Resistal"

S‘llc& (Sio )..........--o..o...-..c 11.0';......... lgcsﬁ DR AR N Y 100"

c&lcim nuoride (CQ.F )..0..100.-00. 40 s%......oo. 1104/0 eescosseooe 20.4/0
Oxides of Iron, Aluzinur and Nickel, 30, 2% veeescee 852.1% tenrveaes 38.6%

The following is an interesting cacparison between the campositions of dust
formed waen using bare mild steel electrodes and wnem using coated electrodes for

welding galvanized st “steel:

B ¢ Bere Tlectrodes Coe~ed Elec*roses

res % Zn0 | % Fep0z % 220 | % Feg0z
- "rleetweld" 79,2 20,0 67.5 31,8
"Wilsor" 62.6 60,5 78.8 215
"Murex” . 60.5 4C.0 72.C 2€,0

Investigations heve shown thet there nmey be as much as a five per cent., veria-
tion irn camposition of cust produced by the same make and kind of electrode whez used
under constant conditions but bty different operetors,

Ferric oxide (FeX3) which emanates “rom all welding arcs, regercless of the
type of coating, is disagreeatle but not hermful. Concentrations of iron oxide of about
ter milligraxs per cubic meter are said to be entirely noneirnjurious to the respira-

tory organs.

Eree<:ing the dense clouds of fumes of zinc oxide, formed wnen the zinc of the
gelvazized coating 1s boiled off ty the heat of the welding erc, causes what is com~
mozly known as "fume fever", This is evidenced bty nausea followed by chills and une
pleasazt fever, The fume fever does no lasting harm except after prolonged exposure,
end the effects are not cuxulative. Ordinary ventilatiorn. which is necessary in any
welding operation, is considered acequate to prevert Sume fever,

Wha<t Is The Amount ind Wha+ Are The Characteristics of Dust Produced By The
Verious tleczric Arc weiding C(peretions? There is & wide variftion in<he amownt and
charecter of dust procucec by different types of rods on differert materials under
different operating conditions

FIIT, OR DUST PRODUCED EY ARC WELDING

Material Being | Electrode [ Size of Particles Characteristics of Dust

Welded Used Electrode { Per cu, ft. | Particles, (Sizes and Per-
centages Estimated)
Rivets inside | G=E W=20 5/32" 20,050,560 | About 987 angular crystal-
Cross Coil Coated line, 5§ microns or less in
Drum, size; 2% rounded semi-opaque,
10 micrors or more in size,
Mild Steel G=F W=20 5/32" 14,839,680 | About 807 rowné black or red-
Blenks Inside | Coated dish brovm specks, 1 microns or
Bopth. less insize; 20% slightly angue

lar crystalline, 10microns or
less but mostly about Smicrons
and large number reddish brown
specks too small and numerous
te count.
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FIE OR DUST PRODUCED BY ARC WELDING (Continued)

liaterial R2eing | Electrode | Size of Perticles Characteristics of Dust
elded Used Tlectrode | Fer cu, f'te | Particles, (Sizes and Per-
centages Estimated)
1/:" Soiler -5 Tleet- 5/32" |[11,441,280 Adbout BOZ engular crystallire,
“lgwe Insidle weld 3 ricronsorless in size;
Soctn Coated 107 rownd sezi-opague, 10
rmierozs or more in size; 10%
opague scale like, 10 mi-
crons or less ir sire. Count-
less number of minute per-
ticles, reddish trownszudge,
1-1/+" 1141é =5 Tleea, 3/16" 12,861,793 Abou= 957 engular crystal-
teel ZxDETe weld line, 2 rmicrons or less iz
sion Joint In~ | Coeted size; 5% roumded sexi-opague,
side Soctis 10 rmicrons or less. Coumte
less nuxber of particles
redcish orowa srudre,
1/2" Zolled =5 Tleetw 3/16" 2,263,600 All perticles 5 rmicrons or
Steel weld less in size; adout 10:.
(£2,002= per Coe<ed engular seni-opague,
55, iz, Tensile
strengtn) In-
sice 6+Z o0t
Zie. drumrceer
heac of close:
enc.
Weli:ng Tlexzge | lurex 3/32" z,75€,480 All particles Z microms or
on 4" Steel Coated less in size; slightly
line Pipe, Ip- angular, glass-like; dark
side Zootn, grey smudge,
£/8" Soiler #5 Tleet- 5/32" 490,880 About 75% round, metallic
-le<e Inside weld opaque, S microns in size;
Zoctl. Coated 25% semi-opague, crystal-
line. Countles: number of
minute particles
Welding Ziv- =5 Fleet- 5/32" 6,456,960 Avout 90% sharply angular
ets in weld erystalline, about lmicron
Courtney Zdze | Coated or less in size; 107
Inside Cruck- rounded semi-opague, 5 mi-
ing Coil crons or more, Countless
Scaking irum, number of minute particles,
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E OR DUST PRODUTED BY ARC WELIINS (Coztinued)

Material Being { Zlectrode | Size of Particles Characteristics of Dus<
Welded Used Electrode | Per cu. ft, | Particles. (Sizes and Per-
centages Isiimated)
16-8 Staimless | Stainweld 5/32" 849,600 About 60% slightly azgular
Steel Bund at A semi-opacue, bmicrons or
Top of Soaking | Coated less ir size; 2035 rowmdecg,
Dr= Marhead over 10 miecrozs; 20%
very gless-like, 10 ri- ]
craons or less, '
1/2" Boiler G=T W20 3/16" | 22,222,400 | Abdout 827 semi-opacue, rec-
Mate to 6" Cogsted dish trown rowmdéed, crvsiela
Pipe Inside line, Sricrozs or less; 227
Bootr. round glotules of mezel &
ricrons or more in si:ze,
Countless nuzber of smell
particles.
1/2" 3odler Roerling 5/32" |25,582,480 | About 90% tleck opacue, 1
Pleze to €7 Iron ricronor less in size; 5%
Pipe Inside Rod rounced metallic globular,
Booth. § microns or less; 5% slignte
- ly enguler, sexi-opacue,
crystalline, I microzms or
less, Countless number red-
dish brown particles,-
Back Weldizg Fleetweld 5/%2" 362,496 About 95% bleck opague
e Tlange oz #7 metallic, 2 microas or
E" Stendard Coated less; 5% engular crystalline,
Pipe ir Qute 5 micro=zs or less, Count=
gide Welding less number of reddish
Stop. brown per<icles,
Back Welding Fleetweld 5/32" 1,000,640 About 95% black opaque
e Flange oz #7 me<ellic, 2 xicrozs or
6" Stendard Coated less; 5% an-uler crysta-
Pipe Inside lline, Sricrons or less.
Booth, Countless number of
black particles.
Welding Rive | Fleetweld 5/32" | 6,253,056 | About 95% angular crystal-
ets Inside #7 line, Smicrons or less,
Cracking Coated mostly around 2 microns;S5{
Coil Vepor- semi-opaque, round, 5 =i~
izer (11414 crons, Countless number of
Steel Alumi- bleck particles.
num Coated).
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FIE CR DUST PRODUCED BY ARC WELTING (Continued)

Material Being |Electrode | Size of Particles | Characteristics of Dust
Welded Used Electrode | Per cu, ft.| Particles, (Sizes and Fere

centages Estimeted)

Welding 2" Ring | Fleetweld 3/16" | 27,662,976 | All particles less than 2

on 1" Mild #7 ricrons. 705 rownd, opague;

+eel Boiler Coated 30% slightly angalar, crystel-

Tleze line, Countless number of

Inside Scoth. black perticles, recddish
brown snucge,

1.21¢ Steel Steinweld 5/%2" 2,605,440 | All particles black cpacue,

Screp Flates r Y 2 microns or less in size,

Izside Zootn, Conrted

EesS Steel S+ainweld 5/32" | 12,460,800 | About BC% anguler opague, 2

Inside A microzs or less; 20% slight-

oot Comted 1y exgular crystelline, §

microns or less. Couwmtless
zuzber tlack perticles,
brownish grey stuige.

or luags cf

electrodes,

The T.S.liaTty recextly concducted same extensive tests with coated electrodes,

and fouxZ +thaet the guaztity of cdust or fumes ceveloped while welding oz gelvezized

teel ple<e was greater thanm when bare steel plates were used and the dust remain-

e iz suspensioz for far longer periods of time,
avereze size of the dust particles was 0,27 nicrons and that there were 130,000 par-
ticles wmder four microns diameter per cutic cextimeter,

It was also found that the

Quoting the lavy report:

"1t is epperext that considerable gquentities of cdust are found iz anmy arc

welding operation.

The dust formed when opereting or plain mild steel

or corrosion resisting steel is largely derived from the flux coating on
the electrodes, as is shown by the composition of these dusts",

what Physicloczical Effect on Welders is Produced by The Use of Coated
Electrodes. According to & study mede by voctors A, T, Doig and A P, G. licLaughlin

Zlectric Arc Welders (lancet - V.20; 771 - 775 (4April 4, 1936)), defi-
nite pulmonary lesioms which gave rise to striking X-ray changes in the appearsnce
of the lungs were found in welders which had breathed +he dust or fume from coated
Quoting Doctors Doig and Mclaughlin:

"The electrodes or welding rods which contain & core of metal and an
ovter covering are consumed gradually by the heat generated (about 1500°C, )
during the welding operation. The metal in the core of the rod becomes
meolten and, assisted by the flux contained in the covering, spreads over
the surface of the metal which is being welded.
up of the volatilized constituents of the coverings of the rods together
with fine particles of oxidized metal, usually in the form of irecn oxides.
Iz addition the fumes probably contain gases such as nitrogen peroxide and

ozone wnich are formed by the action of an electric spark on the air.

The fume is therefore made

The

cazposition of the coverings of the electirodes or welding rods becomes, in
the circums=ances, s matter of some importance.
vi.ich we do not propose to enumerate, are used,
of the coverings is sodium silicate wiich ects as a flux, Agaiz, the

EmM001525
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coverings of a certain type of electrode contain asbestos. The rods are
sometizes dipped in a mixture conteining powdered asbestos and sodium sili-
cate, or asbestos ysrn is wound round the rod and fixed by sodium silicate,
In scme cases the asbestos completely covers the rods, eand in others it is
merely a cord which is wound spirally about the rod,

"The composition of the fumes arising from electric welding elecirodes
has not yet been fully investigated. Mr. L.C. McNeir, Z !, Engineering In-
spector of Factories, has however had partial analysis mace of the fumes
evolved from an asbestos~covered elecirode and some asbestos fibres were
found, Whez the particulate matier of the fumes was collected in enOwer's
dust-couzter. it was seen that & large proportion camsisted of iran oxide
par<icles, with an occasional asbestos fibre,

"The X-rey appeerences in the well-marked cases differ from the usuzl
picture of asbestosis. In none of the positive cases and in only one of
the suspiciocus cases was there axzy blurring of the diephragmetic shadow,
and ir no case was the heart outlined tlurred, The line of the interlo-
bar sept (2 feature present in a number of films of cases of asbestosis)
is seen in only ore positive case, The opacities in the films are not ace-
cestuated at the bases of the lumgs, but on the contrary the upper lung
fields appear to be the earliest, and in established cases. most markedly
affected. Before esbestosis can be eliminated from the differential
diagnosis it zust be remenmtered that the esbestos fibres are being subjected
to iztezse heat and are no:t ir the same physical state as the fibres which
are ircheled ty workers in an asbestos feetory. It is possitle that a
typical picture of asbestosis might be preduced by the izhalation of alter-
ed asbestos. Merewether seys that - 'the radiogrephie appearances of the
developed or advanced states of asbestosis are distinctive, although they
are not specific, While, as is the case with silicosis, certair redio~
grepnic appearances may be looked upor as typical of the disease, frequent-
ly modifications of and departure from the typicel picture occur'. The
X«ray aprearances in our ceses most closely resemble those of & fine sili-
cosis, tut the clinical features show two important differences, In the
first place, the electric welders wham we examined are all in good health
and are fit to work. The only symptoms observed were slight cough and
morring expectoration, mnd iz the first case a small hasemoptysis occurred,
This max has not been away from work ever far & day since he was first
seen in Jume, 19I3, and his health at the present time is good. None of
the men suflers from dyspneee, Secondly none of thex has concomitant
pulmonary tuberculosis. ’

"Miliary tuberculosis can be ruled out of the differential diegno-
sis for clinicel reesons, and to same extert on the radiologicel appear-
ances., None of the cases shows the dyspnaea, cymnosis, and techycerdia
of meute or subacute miliary tuberculosis., Chronic or healed millary
tuberculosis is rare and it is difficult to imagine that & condition of
such rarity would be found in 6 out of cne group of 16 men. In the
X~-rey films of the welders! chests the fine opacities are irregular in
size end shape, whereas in miliary tuberculosis of the lumg the shadows
are more uniform,

"A further possible explanatior of the X-ray cppearances in this
series of cases is that the inhalation of small quantities of nitrous
fumes together with the superadded effect of fine iror oxide dust might
set up srall arees of chronic inflarmratory change, con~estion, or fi=-
trosis iz the lungs. Agein. the iron oxide particles might be opague
to the X-rays end produce the picture without the essociated presence
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Cxy-acetylene welding is more or less confined to

smell repeir jobs or to certain emergency operatiors where arc welding is not

aveilatle or prectical.

ler,

vith 74 Noviweld lems.

Exposure of men doing welding is more or less irregu-
They usuelly wear American Optical Cempary or Willsor Welding Goggles
The amownt of dust procduced by oxy-acetylene welding

is comsidersbly less than that caused by the use of coated electirodes ir arc
weldizg, ard varies considerably with the style tip ancd welcing rod being
used as well as the meterial welded, as is shown by the following tatle:

2UST Z2CTUCID BY CQVLACTTVIEIE WELDTNZ

leteriel Seizg |Welding Rod | Tip Used | Particles Per | Cherecteristies of st
weided - Cu, Ft. rarticles (Sizes anc Per-
cezteges tstinmeted)
Celvazized lorvey &irce 39€,480 About 707 s1igh+tly exguler,
i.ezel Zoc2 5/22" =4 seni-opacve, grevish, 5 mie
Weliing Shop. croas or less; 20% rowmded
sexi-cpacue, greyish crys-
talline, 10 ricrons ornocre;
10% anmorphous, scale-like;
10 ricrons or more iz size,
1/4" > 2" Ber | Oxwelé cop- | Airco 50¢, 760 About BOX tlack opacue, 1
lron, leldéing | perized £8 micron or less in size;about
S-eg. steel 3/16" 20 rounded, crystalline;
5 ricrons or less in size,
1/2" Seiler Cxveld cop- | Oxweld 1,019,520 About BO% round, sexi-opague,
Fle<e, Sc* perized #6 5 microns or less in size;
Steel, Welde steel 1/8" 10% anguler crystalline,
inz Shog. Cowntless mmber of small
black perticles,
1/8" Selvan- Cxweld cop- | Oxweld 1,355,360 About 807 rounded, semi-
ized Sreet perized #6 opague, dark grey, 1 micron
Iron, Welde steel, or less insize; 10% slightly
ingz Shog. 1/8" angular crystalline, 3mi-
crons or less; 10% sharply
angular crystalline, 5 mi-
crons or less; countless
aumber of small dark grey
particles,
Welding Teeth | Sirmons Saw | Aero= 1,472,640 About 987 round black opague,
oz 3and Saw, Welding plane about 1l micron or less in
Rod, 3/64" | #2 size; 2% slightly engular,
crystalline, 3 microms or
less in size,
~ BUATINT QR CUTTING OPEZRATICNS.
1. VITE CX-ACTTVITE.

EM001527
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and the demolition of process equipmernt and works structures. It also plays
en importact part in emergency end rescue work. Goggles with shade #5 llovie
weld lens are provided and their use is required. At the larger plants men
with an averare service credit of six years spend about three-fourths of
their workingvtime on cutting or burning operations (about half their time
is giver to "burning steel” for new comstructior). The amount of dust pro-
duced is usually grester than thet causec by oxy-acetylene welding.

DUST PRCDUCED BY QIY=ACETYLIIE BURLING
Materisl Being Particles | Characteristiecs of Dust Particles
Burned Tip Used | per cu 2%, | (Sizes and Percenteges Istimsted)
Burzing 6" Cxweld 1,869,120 | Abour 755 rownd black, Z micro=s
Flues (1-1/2" #2 or less in size; 20% slightly
+hick) Out of anguler, crystelline, 2 micrens
Shell Still. or less; 5% opague, scale-like,

variouvs sizes,

1/2" Boiler Oxweld |2,718,720 | About 9C semi-opecue, black, 2
Flate (scft =l zicrozs or less 10% roun?d, dark
steel) grey, over 5 nmicroms ir size,

2. WITE [LT2LL GAS: A large pert of +the burning or cutting a% one of the
larzer sowtherz refizeries is done with oxygen and nazurnl gas (60 pounds

per squere inch pressure), 4 special torch with e 1/16" x 5/16" 4ip mede in
the refizery shops is used. Two nex with ar average service of thirteen
years spend & major portion of their working time on this natural gas. They
wear gogcles with 5 shade YNoviweld lezs. Sarples taken while burring holes
in 2" stazdarcd pipe in the yard outside of welding shop with oxygen end natu-
ral gas had e concentration of 471,611 particles, tex microns or less ir sire,
per cutic foot. About 75% of these particles were slightl: engular crystal-
line ir appearance under the Kozimeter rmicroscope, and were five ricrozs or
less ir size; 25% were rough scele-like, opecue, ten microns or less in size,

There were also mazny minute par<ticles,

= EEALTE ZAZLRTS PRCDUCZD EY WELDING ANT BURNTNS QPTRATICNS:Elthough our
study was confined to the fumes or dust produced bty Welding an¢ Cutting opers-
tiorn the possitility of lead poisoning from weldirg or cutting irom plates
that have beer previously coated with red lead shovld be pointed out. Lead
poiscring frem this source 1s rather common, especially in cuttipg up old
screp, bridges, tanks, and other iron structures that have through meny years
of use received protective coatings of red lead, The action of the flame
volatilizes this lead material and creates a smoke that is poisonous. The
same hazard exists in cutting out rivets in new structures.

It should also be pointed out that same of the weldirg rods cantein
manganese vhich 1s very poisonous when taken into the body, There is an ap-
parent hazerd from volatilizing this material, or rather changing it to the

oxide of manganese, and breathing the fumes produced, There are further dangers

from carbon monoxide and oxygen deficiency owing to the use of gas-cutting or
welding flanes inside small tanks or similar confined spaces.

It is becoming more ard more recognized that personc engaged in cutting

and welding operations, either by are or flame, should have respiratory protec-

tiox, ir ell work where there is a possibility of the workmen breathing fumes

axd dus+<s created,
'
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VI - GRINDING OPERATIONS

Fower grinders are perhaps the most wniversally used of the small power-
ériver tools. The usual power grinder, commorly known as the emery wheel, consists
of & cast metal stand erd two abrasive wheels mounted or & through sheft wnich is
eisher belt or motor ¢riven. There are also several grinding wheels, such as are
coun? on machinme tool eguipment where grinding takes the place ol lathe exnc planer
work. All grinding operatiors produce dust to a greater or lesser degree, depexnding
oz +the compositiom and constructiozn of the wheel, the material being growxd and the

ver-iletioz or exhaust hoods provided,

Wnet is the Cacposition of Grindine Wheels? Grinding wheels ere macde of
eiiher paurite whicrh is mined, or silicon certide which is msde by heating & mixe
+ture of cuarsz sexd, coke end cemioz selt ir ar electric furnmace. The beuxite or
silicor cer:ide ere crushed to the desired grein size, mixed vith er adhesive sub-
stence celled & bond, and formed into wheels, discs, cones or cylinders, There are
ceny wreels in which the btinder is shellec, rubber, bakelite arc other orgazic com-
pounis., 3awite wheels are known iz the shop as "Alundw=" and "Aloxize", while
silicen cartide wheels ere known as "Crystoloa" and "Carberundum", AlumZuz wheels
shoull te used on mezeriel of low temsile strengths such as cest iroz, tress, alucia
nu=, copper anc certle,

is Loresive Tust Zermful?  Accoraing to Dre W. Irving Clerk iz a paper read
ex & meeting of Covermmer: Cfficiels in Industry (Bostom - May 21, 1931) the artifi-
cal etresives, eliwmiri oxide an silicor cartide do not coztairn free silice and
treir dust carzot produce silicosis, The dust, like exy other inorperic dust, can,
hewever, if treatned for a long period of time in large guextities, produce em X-ray
picture sizilar to that of early silicosis. This picture ohanges very slightly as
veers cf exposure Iinpcrease, and at no time are the nodules, characteristic of silia
cosis, evident., TUznlike silicosis, there is no progress in the process after expo-
cure ceeses ani there appears to be no merked physical disakility. Although there
is zo silicosis, the X-rsys do show signs of pneumoconiosis,

Carborumdum dust, chemically, is silicon eartide, According to Miller and
Sayers (U.S.Put,Eeelth Rep. Vol. 49 #3 of Jan. 19, 1934) carborunduc dust when ip=
Jected into the peritozeal cavitr of guinea pigs produced no reactioz and was termed
"izert". ITusts such es quartz and flint - silicosis producing dusts - produwced a
proliferative resctioz,

Leroy U, Gardner (U.S.Put,Health Rep. Vol. 50 #21 of May 24, 1935) reports
that cartorunduz produces practically no reaction when inhaled by guinea pigs in
high concextrations over & period of time, Qucting fram Dr. Gardner's article, the
vart pertaining to carvorumdux dust:

"The dust which does reach the tracheobronchial lymph nodes apparent-
1y lacks the proper physiochemical properties to stimulate any but a very
slight proliferation of coznective tissue, In the lungs, there is prac-
tically no fidbrosis,”

The Journal of the American Medical Association (Notes and Queries 103, 1472,
1934) makes this statement regarding the health hazard of breathing dust from arti-
ficiel abrasives:

"Cnly silice (Si02) is capable of inducing silicosis, but any other
cinerel dust under conditions of prolonged ané gross exposure may cause
some increese in pulmonary fitrosis. I the relative potential harm of
silice is reted es 10(, %hese other noo-toxic mineral dusts may be rated

'
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only on the order of § or 10."

Despite this camparatively low rating of harzfulness of .these dusts it is
generally cozsidered adviseble to use dust hoods and exhausts wherever practical as
there is clirical evidence tha: workers exposed to heavy concentratiozns of dust of
azy kind are more liable to develop diseases affecting the nose, throat anc chest
during the winter mozths than those not exposed to dust. Dr. Clark believes that
as effort should be made to keep the dust cowat below twenty milliorn particles of
less thazn ten microns per cublec foot of air,

1, What are the More Freguertlv Used Tvpes of Zrinders, the Questity an? Charscter

of +he Dus* Thev Proiuce? The grinders most commozly found ir the reficeries anc a&s-
sociated activities are:

A = TAXDD FLOCR TCQL GRINJEZRS: Tendem floor tool grinders, the most ‘re-
quez+ly used type, are in most cases motor-driven and operate at a speed ol froz
1450 to 1850 R™. The type of wheel or grircizg media selectec depends upon the mae
teriel to te ground, Generally speaking, the wheels found in most of the machine
shops end wooc working shops around our reflineries used:

1-1/2" x 10" Norton Alundim (Grade P, Grit 46) wheels for
sherpening tools and for general service grinding,

1-1/2" to 3" x 14" Carborundur wheels for miscellaneous
grinding,

3" x 16" Carborwmdw= (Grit 30, Grade E) wheels for grind-
irz lathe and other machine tools,

Scmetines two different wheelc are used or tendem tool grinders; for examrple, a 2" x
14" gra:z 24, grade Q Norton Alunduz vitrifiec wheel on one side and & 2" x 14" grain
44, grade M Alwium wheel on the other side,

The amowmt of dust producec by the operstiocn of tander tool grirders depeads
primarily upor the compositior of <he wheel anc the harcéness and character of <he
otject being ground., Theoretically, the opereting speed and the pressure should
also be deterzining factors, but these were not studied. The following are average
dust counts of particles tem microns or less per cubic foot in samples taken in the
breathing zone of the person using the grinder during the grizdirg of various obe
jects ox various wheels of tandem floor griuders:

Particles per
Operetion cubic foot

Grinding Cast Irom om 2" x 12" Aloxite (46M Grit) wheel......... 11,648,960
" a Steel Sleeve on a 1/2" x 10" Carborundun Wheel....... 8,127,840

" " Bard Steel Chisel on a 5/8" x 8-1/2" Alundum Wheel... 7,476,480
" v " " " " 1/2" x 10" Carborundum Wheel.. 1,670,88C
" " ] L] " n n 3/411 % lO" n " .. 906,240
" " Pnewnatic Tool Steel Chisel onm a 3-1/2" x14" Norton

Alumdum (3836 - 0,5B) Wheel.......... cesesesessssonee 1,869,120

2

Chisel Bar on the same wheel (3836 - 0, 5B Alumdwm).., 4,124,720

Tool Steel Chisel on & 1" x 10" Cartorundum (Grain

45“) %eel.ﬂttﬂ lllll ® o & 00 0 0 0 9 0 0 8 0 00 00 5008 ¢ 0008 08 N 2'594'112
1

2

" Tool Steel on a 2" x 14" Alundum (24 grain,gradeQ) Wheel 396,480
L L L L L " L (44 L ” K) " 1'019‘ 520
" a Lathe Tool on a 1/2" x 12" " (Grade P) Wheel....... 339,840
" ” n n n L) n

" (" R) " ....... 1,331,040
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Crinding a lathe Tocl an & 3" x 16" Carborundum (grit 30,grade E)

Operation (Coztinued)

: wfle

Particles per
cubie foot

Wheel.coeeons 362,496

" M1l Steel ca e 1-1/2" x 10" Alundum Wheel.............. 6,655,200

" Steel Mes on & 3" x 14" Carborundum Wheel....cccc0vunes

5€,640

" Squaring Shear Blades om a 1-1/2" x16" Carborunduz Wheel, 2,577,120

As would te exvpected,

— S p——— ——

there is a wide verietior iz <the appeerance of the dust particles under the Kezi-

meter Zigroscope.

These exexrles

however. will give an idea of the cheracteriszacs

el +he dust procuced duwrinz the operation of Tandem Floor Grinders:

leceriel Seing Size of Characteristics of Dust Farticles,
Cround wneel ™pe of Wneel | (Sizes and Fercentages Zstimeted)
1" = 2" Mi1é 1-1/2" > 10" | Alwmdue About 70% engular crystalline, §
Steel Zer (Grit 46, nicrons or less in size; 305 me-
Grade P) tallic shreds; 10% white opague,
slightly anguler, over 10 microns;
many small bleck specks,

Tool Szeel 2" x 14" Alundum vit- | About 907 angular erystalline, 2
rified (Grit picrons or less irn size; 10%
44,Grade M) opaque, 1 micron or less insize.

Tocl Steel 2" x 14" Alundum vit- About 605 round, semieopague, 10

(Same ma- rified (Grit microns or less in size; 40%

terial e&s 24, Grade Q) engular opague, 5§ microns or less

stove) in size,

Le+he Tool 3" x 18" Carborundim About 75% rowund, crystalline, §
(Grit 30 microns in size; 25% slightly

Grade K) engular,

Crisel Bar 2-1/2x14" |Alundum About 70% slightly engular, 3
(3836~0. 5B) microns in size; 30% black,

opaque, metallic,

Pneuna<ic 2-1/2" x 14" {Alundum About 98% rowund, black. opaque,

Zamd Tool (3836-0, 5B) one micron or less in size,

Steel

Chisel

Lethe Tool 1-1/2" x12" |Alundum About 50% angular crystalline,
(Grade P) 2 microns or less in size; S50%

round, black, metallic, 1 mi-
cron or less in site,

Lathe Tocl 1-1/2" z 12" |Alundum About 75% angular ¢rystalline,

(Same as (Grade R) 2 microns or less in size; 259

above) round, black, metallic, 1 mi-

eron or less in size,

EM001531



~42-

DUST ROTUCED BY TANDEM FLCCR GRI¥DERS (Concluded)

Material Being Size of Charecteristics of Jus:t Particles.

Ground Wheel Type of Wheel (Sizes and Percentages Estimated)
Cast Iroc 2" x 12" | Aloxite About 8577 sharply angular, cryse
(crit 46, talline, 5 cicroms or less; 10

Grade M) rounded engular crystalline. over

10 rmicroms; 55 opacue scale-like
metellie, 1C microzs or less;
large number of black metellic
specks,

Where "hard" wheels are used
ticles are mezallic and less

Witk the excertion of a very smell nwzber of mer who cdevote aboui
their workizg time to actual

texdex floor tool

grinders.

for grinding soft cast steel, about 98 of the dust per-
ther one-ralf micron in size,

5% of

grinding, there is a very wide verietior iz the nuzber
of mex exposed and the length of such exposure to dust procduced by the operatioz of

In only ore

case wes & respirator worz,

Goggles have

teen provided and their use required in most cases,

B « TANZZX. BENCE GRINDZRS:
tocls ané light grinding,
Ilerent grade wheels are used, usually

sharperizz small
abovt 3400 L AN,
(Grein #60) oz
arount

one 51de anc on the other & 1" x 8"
of dust procuced by the operstion of taxdex bench grinders varies with the ma-

These grinders are small
They sre all notor driven and operate at

size an? are used for

 1-1/8" x 8"
arbor;n~u~ (Graiz #90),

Carborunium
The

terial being ground and the cozposition of the wheel. but these average dust counts
are feirly represextative:;

Overation

Crisel or 1 1/8" Grain
" 1" x 8" ”
Bozler Flate on 1" x 8"#90

teel Chisel on5/8" x 8-1/2" Alundum

(Grein 46, Grade F)eiuv.ieeveeeeeenvoosocnonns

Particles per cu. %,
780 Cardorundus Wheel.... 5,909,440
#90 " " .... B,401,600
" " o.... 12,460,800
7,476,480

Dust particles ir semples taken during the operatioz of the tandem bench
grinder have <he following characteristies:

Material Being Size of Cherscteristics of Dust Particles.
Grownd wheel | Type of Wheel (Sizes and Percentages Estimated)
Medium Steel }1-1/2"x8" | Carborundum About 75% slightly argular crys-
Cold Chisel (#80 Grain) talline, 5 microms or less in
size; 20% round opague, metallic,
one micron or less; 5% semi-
opaque, over 10 microns &nd loock
like chips of gleass.
Mediux Steel 1" x 8" Carborundum About 80% round opague, 2 microns
Cold Chisel (#90 Grain) or less in size; 20% s1lightly angu-
(same tool as lar crystalline, 5 microms or
Above) less in size,
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DUST PRODUCED BY TANDEM EINCE GRINDLRS (Copcluded)

Material Being | Size of Characteristics of Dust Farticles,

Ground .| Wheel Type of Wheel (Sizes and FPercectages Istimszed)
1/2" Soft 1" x 8" | Cerborundum About 90% round, black, metallic,
Steel Boiler (#90 Greiz) 2 picrons or less in size; 103
Plate (Teking slightly engular crystalline, 5
off rough microns or less ir size,
edges)

Herd Steel £/8" Alumduz About B5% round, black opecue, 2
Ciisel g-1/2" (Grair 45, pierons or_less in size; 15%
‘ Grede P) rownded crystalline, 10 zicroans
or over,
- SINGLE TLOCR TCOL GRIIDZ2S: There eare only & few single floor grirnders

iz use, They rance in size from 1" x 10" motor-drivea (1750 E™!) to 2-1/2" x 20"
telit-driver (1250 3I). The larger size is used for heavy griading such as tlaczks
e=? large wcols; the smaller sizes for sharpening tools and miscellaneous grind-
izz, The wheel oz +he large grinder is Carborundum (#9C Grain), For the smeller
size class GCreir 46, Grade M Carbomuindw: wheels are used on the 1" x 10" an?d Grein
24, Grade ' Llundiz wheels in the 1-1/2" x 14" size, Samples taken durinz +he opera-
tion of Sirgle Floor Grinders nad dust counts as follows:

QOperatior Perticles per cu ft,

Grinding Tool Steel on 1-1/2" x 14" Alundum Wheel
(Grain 24, Grade Q)ie.ceeeecenocaass 679,680

" Crisel oz 1" x 10" Carbormmdux Wheel
(Grain 46, Gracde M)eveeeesssecsesess 2,594,112
" 1/2" 7 4" Milé Steel Bar oz 2-1/2 x 20"

Cerborundum Wheel (Gredin 90)es.e.... 4,451,904

Tre hoods wiich elmost completely enclose these wheels act as practical dust collec~
<ors.

Dust perticles produced by the foregoing grinding had these characteristics
wnen exazined under the Konimeter microscope:

liaterial 3eing Size of Charscteristics of Dust Particles,
Ground Wheel Type of Wheel (Sizes and Percentages Estimated)
fiard Steel 1-1/2" x Alundum All particles were 2 microns or
Tool Bit 14" (Grain 24, less in sire, About 60% were an-
Grade Q) gular crystalline; 405 were
rounded opague,
1/4" x 2" Mild [1" x 10" Carborundum | About 98%were black opaque, 2 mi=
Steel Ear (Grain 46, crons or less insize; 2% slightly
Grade 1) anguler, Smicrons or less iz size,
1/2"x4" 1141d 2-1/2"x20" Carborundiz About 85% were slightly angular
Steel Bar (Grain 90) erystalline, Smicrons or less in

size;about 157 black sexi-opague,
arcylar metallic, 2 microns or

less in cize,
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D « 'TTTCRSAL SRIDDERS: As the neme would indicate, wriversal grinders are
useé for & wice variety of purposes and therefore are ir more cortinuous opera-
tion than are <he other grinders, with the exception of the tandem floor tool grind-
ers. There cre two types or makes, the Erown & Sherpe Universal Grinder wrich has
an operezing speed of 3750 RP!, and the Grand Rarids Universal Grinder wrhich
operezes at adout 3850 RPL The following abrasive wheels are used:

1/7" x 5" Nortoz Co. 3846 J 5% Alumdim wheel for grindirng
harcened carbon tool steel,

1/2" x 7" Norton Co. 3846 I BZ Llundum wheel for prinding
high speed tool steel,

2" x 3-1/2" Cartorumdum Co. grit 40l-7=2f, +ype 12
2loxite vreel for grindéing cese harcenec steel,

1/4¢" z 10" Carzcrundim Co. wheel used for cutiing

1" x 10" " " " " " sharpezizg
tocls, reemers, dies anZ érill tits,

Semples =sken curizi the operatioxz of the verious Urniversal grinders ned
g¢ust courts as flollows:
Operation reticles per cu, 2t.

Dressing 1/2" x 7" Alunduz (3846 I 83) Wneel witkh a

N iEmeng FoinE . . i ieieeeeteseceriaets0reracntnterecnans 1,397,120

(Zvicenily the clouds of dust witich come off during

dressing heve particled larger than 30 microns)
Grizdinmg Zigh Speed Tozl Steel on 1/2" x 7" Alimdu= Wheel

e b

(3846 I BZ)uuueurreesseonnnennns veesees  1,B4€,464
" Eariened Certon Tool Steel on 1/2" x §" Alundum wheel
c(3B46 J 5B)uuvennccntnsrorannenonnnans oo €,682,520
" Case Zardened Steel on 2" z 3-1/2" Aloxite
(Grit 401 = P = 25 Type 2)euuunernn.n.. . 84,960

“ting 0ff Tcol Steel with 1/4" x 10" Cartoruncim Wheel.... 1,416,000

PR

Dus< perzicles in semples zaken durirg the operation of Universal grinders
have these characteristics:

liaterial Zeing | Size of Characteristics of Dust Particles
Ground Wheel Type of Wheel (Sizes and Percentages Estimated)
Oressirz ‘'heel [ 1/2" x 7" | Aluncum About 807 slightly angular crys-
'ith a (3846 I 8B) talline. About 3 microns in size;
"Dianond Point" 20% black opaque, round, about 1

nicron or less in size,

High Speed 1/2" x 7| Awndum About 60% opagque angular, about 2
Tool Steel (a (3846 I 8B) microns or less in size; 407
Lardis Pipe s1lightly engular, crystalline, 5
Chaser) microns or over in size,
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Dust perticles in samples taken during the operation of Universal grinders
heve “hese characteristics (Continued):

}eterial Being | Size of Cheracteristics of Lust Particles.
Grownd Wheel Type of Wheel (Sizes and Percentages Estinated)
Herdened Cer= [1/2"x5" | Alwiwm About 307 enguler cryssalline,
bonetei Steel (%846 J 5B) about 2 microns or less in size;
(Pipe Grip for 705 round black opague, less thex
Pipe Mechine) 1 micron in size, Numerous black
specks too small to cowmi. Several
large oblong black opacue par-
ticles about 20 micrams wide end
25 or 40 rmicrozs loxng.
Cese Hercened |[2"x3-1/2" Aloxite £11 particles black opegue, 1 mi-
Steel (Tlumg~ (crit 40l-F- croz or less ir size,
ers for Tille 25 Type 12)
ing l=chine)
L = SUERTACZ GRIITZRS: Surfece grinders are used eslmost exclusivel: on valves
ex? dies, CTrey ere ecuipped with either 1/2" > 8" Norton Alwndum (1946Z) wheels or

1/2" % ¢" to 6" Carborundum (Aloxite) wheels.

cust being tnrown out izto the matmosphere.

surface grizders nad the following cust couce

Coeration

No dust collectors are provided, the
Sexples teker éwins the operation of
ztretioz (10 microns or less):

Pe+icles per cu, %,

Gricding Soft Cast Steel Valve on 1/2" x 6" Carborundum

Alorite Wheel...........

------ L A

56€,400

" Tool Steel Die on 1/2" x 8" Alundum (1946E)

Wheelieeieeeeresrseccoscsseccoonoccscnsns

1,015,520

Dressing Surface of 1/2" x 8" Alundum Wheel with & "Diamond

Poimt" e eiinrocnocnne

ce o0 a0 0

1,132,800

see v s s

About 70% of the perticles from grinding the steel die were metallic, 3 mi-
crozs or less, whereas 587 cof the particles from grinding the soft steel valve were

metellic,

Meny of the particles were too small to identify or count mccurately,

F -« LAIDIS TOOL GRINDERS: Landis tool grinders are usually eguipped with two
different types of wheels, one for side grinding end the other the ordinary type.
1-1/2" 7 12" Carborundum Aloxite (Grit 40, Grede E, Bond 33) is used far general
purpese grinding such as bull chisels, diamond points, cold chisels, flanges and

scrappers,

P678 Aloxite brand AA wheel used for grinding Landis dies,

The Side Grinding Type is usually a 2-1/2" x 1=1/2" x 12" Grit 46A-P

At one plent the wheels

of the Landis tocl grinder are enclosed by hoeds at the rear of each of which is
attached & twowineh pipe connected to a three-inch pipe which discharges into a

sewer,

Suction is induced by a stream of campressed air from e half-inch pipe in=
serted in the two-inch pipe just back of the hand,
paon and pulls the dust away from the person using the grinder,

This arrangement acts as a Ey=
Samples taken dure

ing the operation of Landis tool grinders had dust concentrations as follows:
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Qreretion De~ticles per cu, ™,

3 - < eel (Grit Grade H,
Pressing 1 1/2' * 7 Moxite iheel (Bond §g3................ 226,560
(Evidertly particles in the cloud of dust thrown off by
the 2-1/2" x 6" leteall Emery Wheel Dresser are larger
than 30 microns in size)
Griniiny "Dimmond Poimt" Chisel on 1-1/2" x 12" Aloxite Wheel
(Grit 40, GPRAB E)eececanccnccrsasocscantossascsserasasnse 2,067,360
Grinding 2-1/2" x 6" Lamfis die oz 2-1/2" x 1-1/2" x 12"
Aloxite wheel (Lrd: 4BA-P PET78 ). ..t vcecraceassosccacannne 755,202

Trder the Kozimeter microscope dust particles in samples taken while dressing
the 1-1/2" x 12" Aloxite Wneel appeared slichtly ancular wi<h a yellowish tizge end
were five =icrons or less in size. About 75% of the particles from grindizg the
lariis die were round, opacue, end less thaz 1 micron ir size; 25% were slightly
arguler crystallize, less than 2 microns. Particles from grinding the diamond point
chisel were less quartzelike than those froxz grinding the die, Tris difference is,
of course, cue to difference in the cozposition of the two wheels., Oz en averege,

Lezdis tool grizders are used about twenty hours & week, usuelly by cdifferexzt nmern.

G « YANTIZE DRILL GRINDIR: Used for grinding all types of drill bits, EHas e
side grizdizg +ype 1" x 1-1/2" x 9" Carborwmdum Aloxite (Grit 30, Grade M, Bond 28)
Wneel, Operatizg speed 1735 RR%L On axn average a Yankee Drill Grinder runs about
three hours a dey and is used by four different men with an average service of

twelve years,

Sezples <aken during the grinding of & 2.5/16" high speed drill had ar ave-

rege of 1,000,820 particles, ten microns or less, per cubic foot., About 70% of these

dust particles are slightly crystalline in appearance, five microns or less in size;
30: were roumied, senmi-opague, over ten microns in size. There were also a few
szell metallic shreds. No exnaust or dust collector is used in this grimding,

Z - AUTONATIC CIRCULAR SAW SEARPZNING MACEINZ: There are a number of these
grinders iz use in the wood working operatioms - such as in the production of wooden
barrels, boxes ancd crates - closely associated with the refining of petroleum pro-
ducts. Sizce they are automstic when once put in opera<ticn, there is very little
dust nmzard except where no exhaust or dust collectors have beer ins<talled and the
dust procucec is thrown intoc the filing room atmosphere, Automatic Cirecular Saw
Sharpezing Macnhines are equipped with 1/4" x 8" Nortom Alundu: Wheels (Grain 60,
Grade X), 3/8" x 8" Norton Alundum (1946 M) wheels. or 1/2" x 6" Carborundum wheels,
The average cust produced during operation of these machines is:

Wheel Particles per cu, £t,
1/2" x 6" CarbOorUnAtm voveeeeeeneneencnoeeesnsan seasesceesse 1,923,280
1/4" x 12" " Ceertrieeia e aiaaaas Ceraeeaaen. ceeo 3,568,320
3/8" x 8" Alundum (1946M)..vivneennnineninannn. ceieresseeas.s 2,095,680

1/4" x 8" " (Grain 60, Grede N)i....iieeeienieiieeen.. 1,461,312

About 987 of dust particles in samples taken while sharpening circular saws
on the Carborundum wheels were black metallic in appearance, ard one micron or less
iz size, About 754 of the particles from the Alundum wheels were rounded crystal-
line, 5 microns or under in size, and 25% round black metallic, about one mieron or
less in size, There were a nmumber of small metallic shreds in the samples from the
thicker (3/8" x 8") wheel.

— I = AUTQYATIC BAID SAW GRIFDZIR: After the Bang Saw has been inserted and the
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pachine acjusted, this grinder works automatically. The wheel ordinarily used ig a
1/2" x 8" Greim 50, Grade ¥ Norton Company Alundum. The wheel is refaced or dressed
with a lietcalf Emery Wheel Dresser about twice a day. The average dust produced by
this dressing operation is 2,284,480 perticles less than ten m?cro:.:s per cubic foot,
About 955 cf these cus+ particles are sharply enguler crystalline in appearance
upder the Lozimeter microscope, and about five microns or less in size. The dust
produced curing the sharpening or grinding of the band saw blade is on an average
orly B77,920 particles per cubic foot. About 50% of these perticles appear angular
cr}'.stalline ené abouwt 507 round tlack opague, All of them are about two microns or

less ir size,

J e« AUTCMATIC 3837 Saw LAP GRIIDER: Used to grind ends of band saw prepera-

-ha

torv to weldizg thez together. The grinding wheel usually used is 5/8" x 10" Grain
45,.Grade 1, Korten Compeny Alundum, No cdust collector is provided although e dust
cormt as hirh as 1€,142,400 perticles, ten microns or less, was found in cme secple
tekez iz frozt of the wnheel wiile it was in operation. The average dust produced
ty this lep zrinder was 4,984,320 perticles per cubic foot, About 80% of these cust
perticles were seiwopague, slightly anguler in appeesrance, anc two microns or less
ir size; 20%: were bleck opeque, sbout one microm or less ir size,

I - TLANINS IUITT ZLADZ GRINTZIR: Uses e 1/2" x 8" Greir 46, Grade I, lorton
Cezpery Alumdé:m wheel, Cperatizg speed 3000 RFIL No hood or erny other protectioz,
iverece cust proiuced while sherpening a Flener Knife Blade was 566,400 perticles,
ez ricrons or less per cutic foot, Atowt 60% of these cdust perticles were slighte
1y ezplar crystelline in appearance enc about +two microns or less ir size; 407 were
oreoue of Terious sizes froz about sever microns or less, There were e few smell
mezellic shreds, ‘

L« LIDZ2LAD CUTTEIR GRINDZR:  Sharpeas cutters fram the Lindermar machine
for “ongueing and grooving. Grinder uses e 1/2" x 6" Norton Alundum (Grain 60,Grade
) cup wneel. Cpereting speed 3000 RPM. There is a hood puard over the top of the

14,38£,560 perzicles, ten microns or less, were found at the frozt of the grinder in
operetion, and 12,574,080 particles per cubic foot ir the back. The average dust
proiuces wes £,127,920 per<ticles per cubic foot. About 70% of these dust particles
are rowmg se-i-cpecue I epr:erance under the Konimeter microscope, and three mi-
crons or less in size; 207 are round, globular like particles, seven microns or less
ir size; ané 105 are metallic shreds sbout two microns wide and 20 to 30 microms long.
There are meny miznute crysztalline particles too small and too mumerous to couni 80
curately,

% = GANS SAW BLADZ GRIIDER: Uses a 5/8" x 10" Grain 50, Grade ¥, Norton
Compeny Alundrmum wheel, operating at 1800 RPX, A rather crude dust collector has
teen installed, but the average dust (8,760,320 particles per cubic foot) produced
by this grinder in operation indicates that it is inadequate. About 90% of the
cust particles in samples taken during the grinding of a Gang Saw Blade were semie
opaque in appearance and about two microns or less ir size; 10% were black round,
cpaque, one micron or less in size, There were numerous minute black specks too
small to count accurately,

N = EDGER SAW GRINDER: Uses a 3/8" x 8" Grain 60, Grade N, Norton Compamy
Alundum wheel, operating at 1650 RP™. No hood or any other dust collector for this
grinder, The low dust count, en average of only 452,120 particles, ten microns or
less per cubic foot, indicates that there is very little real need for such equip-
ment. The dust particles produced vhile grinding an Edger Saw Blade are angular
crvs:alline, about two microns or less ir size.

a 0 « CIRCULAT SLAZ CUT.OFT SAw GRINDEZR: Uses a 3/4" x 10" Grain K, Norton
'
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Conpeny Alundus wheel operating at 1650 R™L A rather ineffective dust collector has
been imstalled, but the average high dust concentration (10,931,521 varticles per
cubic foot) shows +hat it is inadequate, About 80% of the cust particles ir samples
taken durizg the sharpezing of a Circular Slab Cut-ofl Saw were opaque in appearence,
two microns or less in size; 20% were slightly engular crystalline, five micrems or
less in size. There were also a large number of mirute black opague particles.

P - "20C KNIFE" GRINDER: Uses a 1l«1/2" x 24" Carborundum wheel operatizg at
300 RP%. This grinder is completely enclosed by a metal hood, but the cust is dis-
charged onto the floor through an opening in the lower part of the hood. The average
dust produced by the operation of this grinder is 1,869,120 particles per cutic
foot. About 755 of these dust particles were angular crystalline in appeermsnce ixmder
the Fozimeter ricroscope and four microns or less in size; 25% were qgund, black

opague, two zicrons or less in size,

Q = CTTTEIX GRINDIX:e Uses a 3-1/2" x 2-1/2" x 1/2" Kortor Alunduz wheel (3546
E 3B 5), The azount of cust produced depends upon the material being grownd as is
shown by the followings :

Grinéing & steel counter sink...eseavc0es 735,320 particles per cu, £t,
" " " refmer....cccescc00000001,019,520 " ronm .

The dust perticles are about 987 opague metallic in appearance anc about one micron
or less in size,

Wrat Frecauvtions Should Be Adodted For Saferuerding Those Who Use Griadinmg
Wheels? Aushorities generally agree (Jour, Indust, Byg. Vol. VII lic, 8 August 1925
p. 2£1) that workers who habitually use grinding wheels will run but slight risk of
‘developizgz pzeumoconiosis if they use certified adbrasive rather than sandstone wheels
for all grizéizg operatiorns end if the machines upon which the artificial abrasive
wneels are mounted are properly hooded and excessive dust removed by suction.

Coz%rol of Dust *rom Grizdizg, Polishing ané Buffing wWheels, Exhaust systexs
for grizéding, polisking and buffing wheels vary widely in design, In the cese of
grinding, the hoods used serve not only to provide means for cap<uring the dus< but
also act to protect the worker in case the wheel bursts., The chief difficulty to be
overcaoze in grinding wheels, according to U, S. Public Eealth Bulle<in No, 217, "The
Determiratior and Control of Industrial Dust" (1835), is the outward sweep of air, a
far action, due to the revolving wheel. This effect is very marked with high speed
end rough wheels and is so strong thet in many instances it is sufficient to counterw
act the normal inward flow of eir, The same effect exists with polishing and buffing

wheels but to a less marked degree,

Practically all industrial States have codes regulating the comstruction snd
dust connections for grindinmg, polishing and buffing wheels, They also regulate the
air required for wheels of various sizes in terms of static suction in the connect-
ing duets. These codes possess no wmiformity, However, the requirements designat-
ed by State codes must be followed, In States where no codes have been adopted it
is desirable to provide exhausts on all grinding wheels with a suction at the con-
nection to the hood sufficient to produce a difference of level of at least two
inches of water between the two sides cf a U-shaped tube,

A number of the wheels have been provided with suction exhaust produced by a
motor driven fan or a hood, with a two-inch pipe one end of wihich is immersed in a
bucket of water, The dust is crawn in by the rapid revolution of the wneels (1750

~22%).  This siople arranzement is particularly effective, Three samples taken near

* discharge of a mo<tor cdriven sucticn fan connected'with <he hood of 1-1/2" x 10"
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Jlundum (Grit 46. Grade P) wheel while a tool was being sharpened had an average of
2,076,982 particles per cubic foot which would have otherwise been throm into the

nachire shop etmosphere,

As pointed out by Dr. W. Irving Clark in his paper "Dust Eazerds and the Pre=
vention of Injwy fro= the Same" read at & neeting of Goveramenmt Officiels iy Induse
+r e+ Bostoz, liass, on liay 21, 1931, the most effective methoc of removing fine
pa;ticles of dust is by suctior aprlied as close as possible to the poirt where they
are cenereted and the amount of this suctior is great enough to overcome the dis-
persin; actioz upon the dust of the work being done, The velocity at the air ducte

of az efficiezt cust removins tube should be 1500 linear feet per mizute, Quoting

r. Clerk:

"o metter how well a workmer is protected he chould be kept under
meficel supervision end heve 8 periodic exeximation of his heart
exd lumgs, Iz additioz, the X-ray should be employec freely in
order to detect early sigs of fitrosis ir the lwmgs and to show
ery signs of eerly pulmoner: tuberculosis. Iz my experience with
viorkers exposed to inorgezic cust, nomesilicous in cheractler, a
veerly physiecsl exeminetioz with an Xeray every second yeer efter
Terz yeers exposure is sufficiezt tut it must be rexecbered that
+ris is +he result of work iz e factcry where the cheracter of

the dus*t is relatively hermless end where excellex:t cdust reagv-
iny devices are installec on ever: mechize where it is possitle,
nere free silica 1s present in lerge guentities the examinetions
snoulé begin after two or three years erxposure anc ar X-ra) should

pe taken every year,

Ir., Clark elso states thet mer who are asthmatic, who suffer frox chronie
. trozchi<is, or whe have hacd pulmonery tuberculosis should not work at a cdusty job.

V11 . HANDLING POWDERED OR PULVERIZED MATERIAL

£ lerge smount of powdered or pulverized materials are used in the treatment
ol peiroleun products end boiler water and in the manufacture of greases and insec-
ticides. In most cases epproved respiratory protection is provided and its use re=
quirecd whez handling <he materials, ZExposure <o dust is usuelly intermittent and of
snort curatior. Among the powdered or pulverired materials used in the refining of
petroleur products and associated activities are:

A - LIE: Lime is extensively used iz the hydrated form and tc & muoh lesser de-
gree es lunp quicklime,

1. BHydrated Lime: Used in the preparation of lime soap grease and the manu-
facture of pressure gun and cup grease; also in the treatment of boiler feed-
water to "soften it". It comes in fifty pound peper bags by reilrcad, usuale
ly about 1,000 bags to a car. According to a chemical analysis of a typical
sample, hydrated lime contains:

FepCzAlo0ze00cneveees 0,30 per cexnt,
CaCuivererannarcnnenes73.64 " "
Mgleoveaenoornnonnnes 0.93 " "
Insoluble Siliea

Residue..... 1,01 " "

(Temainder mos+tly Moisture end Volatile Matter)

Frozm 18T o 350 pounds of lime are used per batch in the nmenufacture of greases,
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The secks of lime are usumlly opened and dumped into the mixing kettle. Con-
gideratle dust (as high as 34,890,240 perticles less than tem microzs per cu-
bic foot in one smmple) 48 produced by this operation., The average dust pro-
duced is §,733,505 particles per cubic foot and the average exposure per batch
415 about five miputes, The number of batches made per week varies fram one to
twerty-five, No respirators are worn by men dumping hydrated line at eny of
the poimts where it is used with the exception of Batorn Rouge where the wear-
ing of the INSA "Comfo” respirator is required. About 85% of the dust particles
in sazples taken while dumping lime in mixing kettles are slightly angular,
slightly opegue, crystalline, in appearance under the Konimeter microscope,and
five microzs or less in size; 15% sre rounded, semi-opaque, with a metallic
greyish color, tez microms or over, There are elso & countless mumber of very

scall per<icles.

Ozly « small guentity of Hydrated Lime is used in the treatmezt of boller
feedwater, About 70 pounds of lime is mixec per batch and adout six bazches
are made every day (24 hours). The mixing is done by one mar on each shift,
Although <he exposure is very short, the mer at Ingleside Refinery wear Willson
"Dust-tite" respiretors while duxpinz lizme. The average cust produced curing
this operezion is orly 657,024 parzicles, ter microns or less, per cubic foct.
This low cdust concerntration is the result of & spray of water from & two inch
pipe ecross <he hatekr of <he mixing tenk Jjust below the openingz while sacks are
being dumped, Corsegquezily, the material is wet almost as sooz as the lime is
izsroduces, Abust 957 of +he dus< particles ir samples taken while the lime
was being duzmped into the mixing tank were senie-angular crystallire iz appeer-
ance, and from five microns or less ir size, and 5% were round opajue, two mi-

crozs or less in size, -

2, Llzp Sicklime: Used to "soften" boiler feedwater, The lime used for this
purpose is Cyster Shell Lump Quicklime (97% CaO). It comes in fifty pound
paper-lined burlap bags, end eight bags are usually used per batch, One batch
is made per shift. The dumping and mixing requires about tex minutes per batch,
end the mer Coing this work is protected by rubter type goggles, but no respi-
rator. The average dust produced by hendling the bags of lump Oys<er Srhell
Quioklime is 2,605,440 purticles per cubic foot, The average dust produced
while duzping the bags of lump Oyster Shell Quicklime into the mixing tenk is
294,528 particles, less than tem microns, per cubic foot. The handling and
dumping of this Oyster Shell Quicklime produces less dust than is produced by
the hydrated lime usually used, About 95% of the dust particles in samples
teken during the dimping of Oyster Shell Quicklime into the mixing kettle ap-
pear slightly angular, crystalline umder the Konimeter microscope, and are five
microns or less in size; 2% are round, seni-opague, over ten microms in size;
and 3% are black opague scale-like, five microns or less in size,

What Physilopieal Effect is Produced by Lime Dust? According to the Inter-
zational Labor Office (Occupation and Bealth, Vol. II, 1934) particles of lime mix
with the sweat of workmen handling it and irritate the uncovered pores of the
skin; lesions of the mucous membranes are also set up, We are told that:

"The action of quicklime is due partly to its avidity for water
(dehydration), to the heat given off in its reaction with water,
and partly to the peculiar causticity of the elkaline oxides or
alkaline ear<ths. Quicklime exerts essentinlly a locel zction
(on the skir and mucous membranes) irritating and caustic, which
is naturally less marked in the case of slaked lime, Milk of
lime is a feetle caustie aeting only or the mucous membrancss
The dilute lyes are only caustic to the skin after prolonged ac-
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"In practice it is the dust of quicklime and slaked lime, given
0ff in the course of manufucture and manipulation, whick gives
rise to the well known lesions. This very fine dust is deposit=
ed reedily on the mucous mexbranes and skin, When inhalec it
may penetrate as far as the respiratory tract,"

Although lime has a tendency to irritate the mucous mezbranes of the respira-
+or trect, it is not considered perticulerly hazardous wher treathed ir small
quartities at intercittent inmtervals, However, cozplications may result when s
lerge amourn* of the dust is breatheé more or less regularly. Therefore, it is
Gesiretle to wear axz approved respirator such as the MSA "Comfo" or the Willson

"Just-tite".

TTLIITC ZINC ITST:  Metallic zine dust (9C% throughk 300 mesh) is ex izmporient

T ow MZTIDOTIT ZILC oS
cozstituezt ir Fipe Thread Coating Cazpouxi., About 1500 pou=cs of this meteriel is
vsei per be=ckh, exd ebout fifty batches are made per month. The zinc cust comes in
400 pound woodexn kegzs or 500 pound steel drums, According to a chemicel analisis,
+nis zine gus= is ©S. 207 metallic zinc and 0. 807 zinme oxide (Zn(). The particle size
diczritution of a typicel seazple es deter—iznec by & standarc screer enelysis is:

e -

All through 120 pesh screen

2. 76% rezaines o= 200 mesh

2.04% " " o280 "
22,24% " "o32s "

Tre zime cus+t is dumped froz the keg or drmu onto a metal sheet in frort of the ket
+le ezt shoveled imto the kettle by 4two or three men (with an average service of
ebout three months) from the Gepneral Lebor Deparimeni, This is a very custy opera-
tiox, OCne sample teken during the shoveling of zinc dust had as high as 68,760,960
perticles per cubic foot of air <+he average concentration being 28,321,328 par-
“icles, less than ten microns, per cubic foot. The workmen are exposed to this dust
ebout thirty minutes per batch or approximetely 2-1/2 hours per rozth, They wear
¢ust respirators. About 955 of these dust particles are dark grey, opague, aagular
ir appeerence under the Kozimeter microscope, and about five microms or less in
size; 5% appear slightly angular, crystelline, ten microns or less in size. The
cryveelline materiel is prodetly zine oxide,

what Physiologicel Effect is Produce2 by Zinc Dust? Although zinc oxide (2Zn0)

procuces delirite physiologicel eifects. metellic zinc dust does not seem to affect
the person breatling it other than that caused by the inhalation of anmy inert dust,
KNevertheless some investigetors are of the opinion that zinc is not entirely inert
and herrless, Certeizly it is not as harmful as lead or arsenic, but the United
Stetes Futlic Heelth Service has certain liritations on the amount of zinc that is
permitted in drinking water., According to Nuck, E. Remy, and F, Foltzmamn (Jour,
Incust. Eyg., Vol.12, 1230, page 171 Ab,) Zinc dust can cause lung trouble after
being inhaled ir large quantities. Zinc dust is also very definitely explosive,

C - [STISTOS "FLOLT": Float asbestos is used in the mamufacture of tractor lubri-
caris, t cames in 150 pound cloth bags by railroad, about 2000 beags to a car,

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 kettle by three
nen vith an average service of twelve years., These laborers are exposed to dust
adout forty minutes per batch. Dust concentration as high as 8,269,440 particles,
ter ricrons or less in size, per cubic foot are produced during the dumping of as-
vestos Tloat, the everare being 3,058,560 particles per cubic foct. About 987 of

“tnece perticles ere slightly enguler, round, trensperert in appeerance under the

iozineter zicroscope and two microns or less in site; 2, are rownd, seni-opague,
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plate like, five ricrons or over in size,

Recent investigations have indicated that the inhalation of asbestos particles
ten microns or less in sire is even more hazardous then was originelly believes, and
that in order to prevent harmful effects cancentratiors should be kepti below five
million perticles (10 microns or less) per cublc fooct. The physiological effects
have alresdy been discussed under "ASBESTOSIS" so need not be given arxy Sur<her con-
sideratior. Hen handling asbestos float should be reguired to wear approved respi-

rators,

D - GROUID MICA: Ground mica (80 mesh) is used in the manufacture of axle greese.
+ comes in 100 powmd burlap bags. About fifty pounds of grournd mice is used per
batch and an average of five batches are made per month. The period of expcsu-:
will not exceed texz minutes a batch., Hexdling ground zice produces ar averege of
2,577,120 perticles tex microns or less in size, per cutic food. About 607 of +hese
particles are Trensperent irregulerly shaped scale like iz appearazce under +the
Korimeter rieroscope, and five microzs or less in size; about 407 are over tex ri-
crons iz sire, The <rensparent plates have smell lines or fissures end appear to

cornzain sxzall air bukiles,

Although ground mica has never beex considered s hazardous dust, seme recest
studies made among the workers in North Carolins indica<e that continued exposure to
large quez<tities of ground mica over a period of yeers will produce &8 fitrosis, How-
ever, +there is very lit<ile prodbatility of ery trouble where concerxtrations are kept
below 10,000,000 particles per cubic foot of air and where the exposuvre to nica dust
is such & small percentage of the employee's working “ime,

E - SCULTECR: Sulphur flour is used for sulphurizing cut<ing oils and in the
preparation of special lubricants for hypeid gears, Crude sulphur is used ir the
manufacture of sulphuric acid and in the trestment of gesoline mnd naphtha for re-
movel of impurities such as the merceptans,

Sulrhur Flour: Sulphur flour comes in paper-lired woocern barrels, 100-poum?
cloth begs, or 150-poumd burlap bags, About 2500 powunds of this sulphur is
dumped izto the melting kettle by two men with an average service of twelve
years, once s day, Their exposure to the dust wnich results {roc handling
and du=zing the bags, an average of 1,540,608 particles, ten microzs or
less, per cubic foot, is ebout fifteen minutes per man per shift onan avew
rage. No goggles or respirators are worn. About 90% of the dust particles
in sarples taker curing the dumping of the sulphur flour were slightly angu-
laer crystalline in appearance under the Konmimeter microscope, and five mi-
crons or less ir size; 10% were sezi-opaque, rounded, and over Zive microns
in size. The larger particles appear <o coptair small air bubbles, There
were alsc & pumber of very small specks,

About 370 pounds of llour sulphur is used per batch in the preparatiocn
of hypoid gear lubricamt. Two batches are made per week on an average,
The exposure to tl.e sulphur dust is only about two hours per week on an
average. Since the sulphur is dumped into drums of oil being agitated by
& rapidly revolving propeller type mixer more dust is produced than where
the bags are simply dumped into & kettle, Samples taken during this opera-
tion had as high as €,910,080 particles, ten microns or less in size, per
cubie foot, The average was 3,783,552 particles per cubic foot. The dust
particles had the same characteristics as these given in the preceding

paragraph,

Crude Sulphur: Crude sulphur comes in box cars holding abovt 90,000 pounds,
usually froz ‘reepor<, Texes. Towers are filled with this sulphur by four
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men with an average service of eight years. It requires about two hours to
£411 a tower with about 10,000 pounds of crude sulphur, Two towers are charg-
ed every week, Cansequexntly, the men are exposed about four hours a week to
the sulphur dust caused by breaking up the lumps (4,304,640 particles, ten mi-
crons or less, per cubic foot) and shoveling the crude sulphur into the tower
elevator (an average of 3,357,640 particles per cubic foot), The axownt of
dust produced by this operation is somewhat reduced by the steam turmed on in-
side the elevator shaft to prevent dust explosions. About 607 of the cust
particles in samples taken while the tower was being filled were slizhtly angu-
lar crystalline in appeerance under the Eozimeter microscope and five microns
or less in size; 255 were rounded sexi-opaque, tem microns or over iz size; and
.55 were opaque scale like, between five and twelve micrans in sire,

Sulphur dust particles are explosive but otherwise are not considered harard-
ous any mor® <han sany of the other "nuisance" dusts, although they will irritate the
zucous mexbranes and the eyes after slight exposure, Consequently, it is edvis-
atle tc weer rubber type goggles and approved respirstors, such as the NSA Camfo

type.

Ir an article bty Aldo Cestari (Arch. Intern. Pharmacodynarie, 1933, vol, 46,
pp 300-314) it is stated:

"Intratracheal injection of sulfur suspensioms brings about ex~
cretion of hydrogen sulfide in e period of 50 hours. There are
slight exudative and infiltrative reactions in the lumgs., It
is supposed that & substance similar to glutathione reduces the
sulfur to hydrogez sulfide.™

I « LITEARGE: Litharge is added to the Plumbite or "Doctor” Solutiom to essist 4n
the removael of mercaptans, other sulphur compounds end unsaturated hydrocarbons frac
gesoline and naphtha. Frar one to five 600-pound drums of litharpge are used in a
betch, depending upon the stook to be treated and the condition of the "Doctor So-
lution", The litharge is removed from the drum a shovel at & time, and about fifteen
—inutes are required to dump one batch, A batch is made once & week on an eversage,
The average service of the men imvolved in this operatior is seven years, They wear
MSA Camfo respirators with an epproved lead filter and rubber type goggles. All of
the work of adding litharge is done in the open air on & platform at the tops of the

solution tanks,

The average dust produced during the dumping or shoveling of litharge into
the solution tank 1s 3,077,480 particles, ten microms or less in size, per cubic
foot, although there were as high as 9,288,960 particles per cubic foot during the
operaticn, A rough estimation of this litharge concerntratior indicates the presence
of frem five to fifteen milligrams of lead per ten cubic meters - the amount that an
average persor doing moderate work would breathe in one deay, This is in excess of
1.5 milligrams in ten cubic meters which is the maximum allowable limit set by the
Urnited States Public Bealth Service. About BO% of these dust particles were.rownded,
transparent, orystalline in appeararce under the Konimeter microscope, and five mi-
orons or less in size; about 15% were over ten microns and appeared to contain small
air bubbles; 5% were dark opague scale~like, from five to ter microns in size,

Necessary Precautionary Measures When Handling Litharge, Litharge is & com=
pound of lead, and oonsequently there is the possibility of lead poisoning unless a
few gimple presautions are observed to prevent the entrance of lead into the body
by swallowing minute particles of the litharge dust, by inhaling the dust, or by
absorption from the skin when handling the litharge. An effort should be made to
cause as little dust as possible, Instructions issued by the Medical Department re-
guire that;
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"l. lo emplovee shall handle litharge until he has been examined
ané certified as physically qualified bty the Company Doctor,

"2. Employees must be sent to the Company Doctor for physical ex-
ezination at least every six months or at the first sign of

i1l health.

"3, Respiretors - An approved type of lead dust respirator, proper-
ly adjusted, shall be worn wher handling litharge, All respi-
rators shall be thoroughly cleaned with soap and warm water,

"4, Clothire - Urionalls, caps or some head covering and gauxtlet
gloves shall be wora when hendlirng litherpe., TUpoz the camdle-
tion of this operatigrn the outer clothing must be removed and
placed iz a locker used for +<his purpose ozly. Urionalls
should be washed at least once a week,

"s, Bathing end locker fecilities - A comveniently located locker
ens was h rook shall be designated for use of employees handi-
ling litharge. Separate lockers should be provided for street
clothes, work clothes, and one for Unionalls worn when head-
lirg li%harge, In plants where men are handling litharge
throughout the shift, only two lockers need be provided., The
floors of the locker rocms where the men change their dust
coverec Unionalls ancd the benches shall be thoroughly moisten-

e before being cleaned,

"g, Tersort)l cleanliness - General personal cleanliness is of first
irpomtance,

(a) Zands must be thoroughly washed on the completior of the
litharge handling operatioz. Eands must also be thoroughly
washed before eating or placizg anything in the mouth, A
special effort should be made to clean the finger nsils so
as to remove any litharge,

(b) Never eat until litharge covered clothing has beer removed
and the hands weshed,

(c) Teetkr should be brushed at least twice a day and the teeth
and guns kept in good condifiom,

(d) The mouth should be rinsed thoroughly before eating.

(e) Never use tobacco in eny form while working in and around
litharge."

The resvonsibility for the careful observarce of ALL of these imstruc-
tions should be placed upon the foreman.

G = SODA ASH: Soda ash (58% Nap0) is used to form & solution for peutralizing acid
0il, Thirty 200-powmd cloth bags of soda ash are dumped into a tank of water per
batch by six mezn, with an average service of five years, from the General Labor De=
pariment; three batches a week. lien exposed to dust resulting from opening and
dumping the bags of soda ash about five hours a week, Eight men spend about half a
day a mozth wnloacing bags from railroad box cars. The men who do the unloading
wear MSA Confo respirators and are not the same men as those doing the mixing who do
~"To% wear azy respirators or goggles. The average dust produced by the dumping and
'
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zixing operation is 1,003,337 perticles, less than ten microms, per cubic foot of
air. These partioles are all slightly angular, crystalline in appearance under the
Eonimeter mioroscope and about five microms iz cize. lMeny are traunsparent, glass
like. There are a number of small black specks.

B o TALC or "SOAPSTONE": Pulverized talc or "soapstone” 1s used as e filler in the
manufacture of "hot neck" greases used in the steel mills. Accarding %o R B, ladoo
(U,S, Bureau of Mines Bul, No. 213, 1919) ordinary talc or sospstme is Steatite
(hyérous magnesiw silicate - Hzlgz(Si0z)g). In the form of powder, the tale is
greyish white, Associate Chezist Frederick Goldman of the U.S. Bureau of lines, who
made 8 chezical anelysis of samples of talc as marketed, reportis:

3 Yo, JOU ceaces 4€.04 per cent
CaOiviverurevensenes 4,39 " "
" n

KEClivverneeneanoans 26,20
Coztined Cxides.....15.64 " n

Greese makers usuelly consider the camposition of "soepstome” whnich they use es ape-
provime~ely 907 magnesium silicete ané 105 celcium carbomete, It cames ir 90-pound
paper bags, 700 bags to & box car. About 7200 pounds are used per batch and oze
bateh is made a day on ar average, <he "soapstone" is dumped into the mixing ketile
by two mer with an average service of tern years. This dumping which recuiresabout
az hour per batch is a rather dusty operetion. One sample taken at face level just
afrer a bag hec beer dumped had as high as 22,995,840 particles, tex microns orless
in size, per cubic foot of sir. The average dust produced wes 13,064,560 dus+ pare
ticles per cubic foot, About 98% of these dust particles were transperezt, crystal-
lipe, irregularly shaped plates anc rods, iz appearsnce under the Kozimeter micro-
scope. los:t of these particles (eabout 98%) were five microns or less in size, the
rezcinder being ten microns or over; about 2% were scele-like, semi-opaque, five mi-
crons or less iz size.

Prysiological Effects Produced By Talc Dusts, About two years eco Dr., W. C.
Dreessexn, Passed Assistant Surgeon, and J. M. Dalle Valle, Assistant Sazitary Engi-
reer, United States Putlic.Health Service, made a study to ascertain whether there
is & commectior bewweez =alc cust exposure ax: the relatively high tuberculosis
éeath rate ir Murray Couxnty, Georgia, where two talc mills and mines are loceated,
They found (Reprint No, 1669 from the Public Eealth Reports Vol. 50, No. 5, Feb, 1,
1935, pages 131-143):

"Physical and roentgenologic examinations were made of 66 men and
women who were exposed or had been exposed to talc dust, In the
higher dust groups camprising 33 men, B8 were found to have Pneumo-
coniosis I and 8 to have Pnewmoconiosis II or I1I, Six of the
thirteen examined were diagnosed as having Poeumoconiosis 1. No
advenced stages of the digesse were found in this group, Im the
group exposed to low cancentrations of dust, no Pneumoconiosis
was found, "

The final conclusion of this study was that although Georgia talc appears to be "more
injurious than tremolite talc" the high tuberculosis mortality rate in the County
"could not be attributed to the talc industry",

Investigators have suggested, however, that for more or less continuous expo-
sures concentrations of talc or "soapstone™ dust should not exceed 15,000,000 par-
ticles, ten microns or less in size, per cubic foot of air,

1 - GPAPEZITE: Fowdered graphite (807 <o 85% gravhitic carbon and 157 prodably
magnesiu= silicate) is used ir the manufacture of spring and pressure lubricants., It
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comes in metal c¢rms or 100-pound paper lined bars. About 370C pounds of powdered
/> graphi<e is used per batch and one batch is made per day on an average, The

graphite is dumped into the mixing kettle by men with an average service of sevexz
vears, This operation reguires about forty mizutes per batch per men on an average,
Three men are usually engaged in this dumping. They wear respirators while hand-
ling and dwmping graphite, which is not a particularly dusty operatioz, The average
dust produced is 1,803,080 particles, ten microms or less, per cubic foot of air.

A1]1 of +these dust particles are rounded or slightly engular, black opague, amorphous,

- wes

sooty or dark grey in appearance under the Konimeter microscope, and three microos
or less in size,

J - SLATT TLCUR: Slate flour (300 mesh) gives rigidity to asphelt on "fast sure
faces" such es steep roofs and pipe lizes, and prevents its rumizg eff. It elso
procduces cesiretle weatrhering properties. Mixtures &as low as 10~ slate flour and
as nizn as 407 ere used, A= average of two tons of slate flour is usecd tc each
s£i1l which averazes about B00 barrels of stear reduced asphali. Sizce the slete
flour is introduced by <the use of closed pipe lires and centrifuzel puzps, the ozly
cdus: produced is that which results during the unloading of the sacks azni dw=ping
them izto the hoprer. The slate flour comes ir S50-poumdé paper bacs, 750 bags to a
railroec box car. Four mexz with ar averege service of about a year, opez the bags
ans du=p the slate flour directly into & hopper fram which it is siphoned by cme
pressec air %o a storage tank holding about 15 tons. About four carloads a month
are received exd ar averege of atout 5-1/@ hours 1s required to unloac each car,
Lbout ozme ané three-guarter million pounds were dumped during the last gquarter
period. The mer weer IMSA Caxmfo respirators. 4 screen amalysis of this slate flour
showed +hat 96,75 passed through a 200 mesh screen and 96,87 through a 325 mesh
screez, Due o the fineness of slate flour and its low bulk demsity (1.04) cone
sideratle cus<t. en average of 12,007,680 particles, ten microns or less in size,
per cubic foot of air, azd counts as high as 16,538,880 particles per cubic foot,

" w=e produced during dumping the sacks and f1ling the storage tank. About 987 of
1ese cust particles are slightly epngular, transparemt, crystalline in appearance
under the Fonizeter zmicroscope, end five microns or less in size; 2% are semi-opaque,
slightly angular., There were a few plate like particles which appeared to coztain

szell eir bubbles, and a large number of small black particles.

A petrogrepnic examination made of a slate flowr sample at the United Stetes
Pureau cf llines Ixperimexnt Station in Pittsburgh, Pennsylvanis showed that it con-
teined mere thex 17 Quartz (SiC2), 307 Sericite (Kp0=3A1303-6 SiCp=2E20), 40%
opague axd 300 five differezt uzidexntified constituents. A chemical analysis of
slate zranules and flour (Jour. Indust.Byg. Vol.XV.,No, 2,Mar,1933,p.67) reports these
constituents: 7

Silicon Dioxide ........59.27% Magnesium Oxide........ 2 215

Titarium Dioride........ 0. 995 Potassium Oxide........3, 75%
Alurizum Cxide,.........18,81% Sodium Oxide..veeo..... 1. 88%
Ferric Cxide..evueeve... 1.12% Water below 110°C, ....0. 32%
Ferrous Oxide .......... 6,58% " abeve " ,.....3, 98%

Menaganous Oxide........ 0.13% Phosphoric Oxide.......0.11%
Calcium Oxide........... 0.42% Carbon Dioxide.........0,21%
Barium Oxide.....vvvesss 0. 05% Ferric Sulphide........0.15%

Specific Gravity - 2,795
"The silicon found, though expressed in the chemical analysis as
silicon dicrxide, is not differerntiated chemically as to the

forms present in 4he original minerals, whether free silica or
o silicaze, "
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E<~ec+ of Slate Flour on The Lungs - In his paper "Effects of Certain Silicate
Justs in the nggs“ read before the Industrial Eygiene Section of the American Public
Seelth Associstion at Washingtam, D.C. on October 27, 1932, Dr. Waldemar (., Dreessen
0® the United States Public Health Service, reporting the resilts of his studies of

workers exposed to slate cust, wrote:

"0f +the 48 cases of pneumoconiosis observed, all were in the first
s<age except 5 cases. In general, the pneunocoriosis observed in
the early or first stage cases resenbled that induced by cexezt
dust, The broachial striations, however, were somewhat nore proui-
nect. There was always a moderate bilateral increese irn the size
gend censity of the hilar shadows with accentuetiors of brozerisal
strietions which extended well out irto each lung field, The
linesr s+ristions seemed "softer" ir appemrance =l lecked scme of
+he sharpness of detail which is usuelly observed in the X-rays of
iniividuels who rave inheled silice cust. This diffuse, fire
gezerelized fMtrosis was chielly cozlined to the lower twowtrirds
of +he lumg fields.

"In *he second stage e increesed prorinence of the stove memtion-
e¢ cheracteristics was presezt with the eppearance of flake like,
cderrled erees of inereasecd density ir both lung fields. Iz the
==ird stage these cdappled ereas seemed to conglamerete, and in <hi
merrer geve way to massive, clouded ereas of increased deasity,"

v, Treessez foumf +hat elthough the silicate dusts of slate "induce a fize diffuse,

tilezeral fitrosis of the lungs whieh is definitely demomsiredle ir the X-ray"

workers exposes to slate dust do not begin to show definite first stage pneunoconio-
gis umtil efter more thex tez years'! exposure, Ee did mot find eny evidence that

the resultext pnewmocoziosis had led to disability.

L o= GRIITING ZEIPRIS POCT: Derris roet is used ir the menufacture of insecticides,
It ccmes iz §00-pound bales frax the Dutch East Indies. In order to reduce dust,
the beles are thoroughly wetted with white oil. The root is ground at the rate of
20 pouzis ar hour to pass through e 3/%“-screen. One men with three years' service
is exposed to ex average dust concentration of 1,604,800 particles, ten microns or
less, per cutic foot of air, About B80% of these dust particles are rather round,
crystelline in appeerance under the Konlmeter microscope, and about five microns

in size; 20% are sherply angular, five microns or less in size, The particles ape
peer tc be more inorganic <her orgenic ir character, Evidertly the lighter root
cust perticles ere either larger than 30 ricrons and were, therefore, filtered out
by the Konimeter filter or were carried out by the exhaust ventilatiom, thus leaving
<the cirt or soil which had adhered to the roots. The grinder is located in a small
room well veztilated by means of a 30-inch motor-driven fen, This explains the low
dust concen<tration in the samples taken during the grinding operation. The operator
wears rubber gloves, cover-alls, and is provided with a fresh air hose type of mask

while grizding,

To “hat Extent is Derris Toxic? According to recent studies by the United
Stetes Lepartment of Agriculture (Indust, & Eng. Chem. Vol. 28, No,7, July 1936,
PPs. 815-821) Derris is a possible health hazard to those engaged in milling, grind-
fzg, and éiluting it (Derris) without the use of suitable protective measures,
Prarmecological studies show that Derris end its water extracts affect the respira=
tory center wnich is iritially stimulated and then, after fatal doses, caompletely
depressed, with death resulting. Derris dust when applied to the armpits was also
fom¢ to provoke a "rmild evanescezt irritation,”

L= IDTTOCUT MEITERULD TLOUTNS: Fyrethnncs f10we;s are an izportant source of one
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of the essential ingredients of insecticides. They come fror Japan in mat covered
bales weighing about 450 pounds. On an averaze, about tern bales are ground per
shi”t. Openizg +he bales of coxpressed flowers is the dustiest part of the opera-
tion, producirg ox an average 2,035,040 perticles, tem microns or less, per cubic
foot of air., About 85% of these particles are angular, crystalline in appearsnce
under the ¥onimeter microscope, and three microns or less in size; about 15% ere
flat rou=d particles and discs and shreds, ten cicrons or less, The erystalline -
appearing cust probably originates from the soil which has blown on .he flowers or
plants, One men is exposed per shift for about four hours a cay cduring & rzine moxt}
period, He weers a Willson dust respirator. The grinder is enclosed iz a mezal
housing coxznected Ty a fourteen-inch duct to a sixteen-inch motor driven exhaust fer,

Pyreshr= dust seems to irritate the skin of scme individunls and not effect
others iz the lees<; as & metter of fact it ceuses max allergic type of reaction in
some indiviZuels <o such an extexzt that it is inadvisable for such persons to work
iz pyrethru= dusz, h
M - MININZ AMD SACHING "FLIT" POWDEIR: "I1it" powder is a mixture of pulverized
derris rocs, pyrethris flowers and other ingredients, It is mixed i:t & special
rooex provided with exnheust vextilation by & mar weering a respirator, The dustiest
part of 4ris operation is sifing the pulverized derris and pyrethrus which produces
ar averace of 8,722,560 particles, tex micromns or less, per cutic foot of air,

About 95% of these dust particles are anguler, crystalline in gppeerance under <he
¥Yozimeter microscope, and about <hree microzs in size; about 5 are less crystelline
ené more opague, five microns or less in size,

T Fillirg Cans: Three-guarter and two and one-quarter ounce tin cans are filla
ed by autometic machines. the filler ends of which are enclosed ir a metal housing
with & foure-inch exhaust duct to & fourteeneinch motor-driven fex. Tha*t this exe
" haust arrezgement is fairly effective is shown by an average dust concentration in
sa=ples <aken at face level of the operator during the filling operetioz of
1,755,840 particles, ten microns or less, per cubic foot of air, The girl at the
Sealer wears & bag-type dust respirator,

VIII - CLEANING TUBES AND DRUMS CONTENTS

Cleaning tudbes an? drums of bollers and process equipmert is a routine opera=
tion which produces considerable cdust belonzing more to the "nuisance" class “*hun to
the fibrosic causetion group, Nevertheless, consideration should be given to keeping
suck dust cown to & minimum of not more than 10,000,000 particles per cubic foot due
teo the nuber of men engaged in this work and their more or less continuous ex-
posure

I. = CEATHTTT CCIL SCAKIVS ORUNS: Cracking coil soaking drums "coke-up” about
cnce a menth, so <hat 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 diame
eter. At most plants, this coke is removed by & special machine; at the others, men
with an everage service of ten yeers are regularly engaged in cleaning these drums by
mesns of a concrete buster type of pneumatic chisel, starting at the top of the dmm,
One man works inside and two outside at the top manhole. The temperature inside the
drum is about 90 degrees Fahrenheit, LCach man works half an hour inside and is then
relieved for about an hour, On an average each man works atout two and a hal’ hours
per shift. two shifts a week. A "boatswain" ¢hair is used to pet in and out of the

rz.  They wear "hardboiled” hats anc life-belts. Excellent vexntilatior is provided
=y & steam or an air syphon placed ir the boitom manhole of the drum, as & result of
_waieh sazples taken at face level of men during the operation of the pneumatic chisel
"ad ex averace of oxnly 211,520 cust perticles, tem micronc or less, per cubic foot of
.ir. About €0 of these particles were sherprly engular, crirstalline in appearance
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4 ter microscope, and about five zicrons or less in size; 35% were
:22:;,“b:=§32;f;ue crystalline, about ten microns or over; and about 5% were small
black perticles. There were also a few bleck scale-like particles over ten nmicrons
ip size. The major portior of this dust is probably coke or carbon anc the scale-
like particles are, no doubt, metal Iram the sides of the drim or fraz the chisel,

TI, - CRLCRING COIL TTIZIS: There are 183 tubes in a high pressure cracking
coil umit, After ruzzing from twenty to tweaty-five days, depending upoa the cher-
gcter of the stock being run, the temperature and pressure, the petroleux coke which
is depositec or the tubes must be removed Liverty airedriven tube cleaners with
cone egn star cutters operateld by men with en average service of six yeers are used
for this purpose. The mez work iz gerngs of six to eight ard are exposed to dust
ebout £ix hours every two shifts on ex everage. They weer reither gogsles nor respi-
retors - £ltnouzh & dust samole tekep Jjrpediately efter reve-sing the cleexning
reohine wnile ir a tube contained as high as 9,062,400 particles, tez micrexs or

less iz size, per cutic foct, About 205 of these dust particles are black, opague

iz erpesrance wmder the Fomimeter nicrcscone, erd two microas or less iz size; 407
ere exzuier, transperest, rplate-like, ter microns or lerger; and 30x are eagular,

+rensperent crysTelline, five nicrors or less iz size,

Sex les zekern on the Cleezing Flatlorm while cleaning Cracking Coil Furnace
“ubes et & llorzhern refinery hacd an evereze of 113,280 perticles per cubic fooi,
linetv-€izht per ceni, of these cust part;cles were rounded crystalline in appearance

under tne microscope and Tive microzs or less ixz size, Saxples taker iz the passage-
vie: peck ol the furnace wn‘le tubes were being cleaned had a&s high as 1,076,160
perticles, tex rmicrons or less in size, per cubtic foot of eir. This indicates that

+re nern in the passareway, beck of the furnace are exvosed to more dust thar those
ew. <re cleening platform.

IZ2. = WATZIZ ZA-ZRS AXD BIILIR TTU2ZS: Tubes end heeders are cleaned twioce

--—-

e yeer ty means of &iredrivec ~ turtines. .t has been found that cleaning can be done
rore effectively if done dry rather then wet beceuse the dust cen be blown out, 1If
vater were used, the loosened materiel would soon form a peasie which-wouid be smear-
el back on the tubes by the action of the clearning turtine, Regardless of the dust
vrich is produced iz cencentrations as high as 30,355,040 particles, %ern microms or
less in size per cutic foot of air, workmern prefer working iz dry drms rether than

in wet ones, CTight mer (two on each turbine) &are enzazed in +his ¢leaning operstion
which reguires about twelve days a year. len with en average service of fifteen years
ere assignec to this joi fram the Lator Depe-tmexzt, The zezperature inside of the
crms or heacers is about 70 dezrees Fehrennteit., In accorcance with the usual prac-
“ice, mez operatirg *<he turtines, inside the drum or header, work about ten minutes
end are relievec for ten minutes by their coeworkers who assist in handling the air
hose in and out of the drum manhole, Respirators have beex provided in most cases

tut are not always worrn. The everage dust produced while cleaning water-headers and
Ttoiler tubes in samples taken from:

Lower Platform, Front Water Header................18,306,048 part, percu.ft.
In #2 Drum While Cleaning Later Wall and Tubes.... 5,664,000 "
Inside Mathole Orum #3 While 3eing Cleaned........28,320,000 " o

About 40°¢ of the cust particles in the samples taken on the lower front water-header
platlorm, while header was being cleaned, were rounded, dark red in appearance under
*he Konimeter nicroscope, and about two microms in cize; 507 were opagque, more or
less angular, and about five microns in size; 107 were crystalline, slightly angular,
axd over ten microns in size, Atout 65% of the particles in the sample taken inside
2 drum during cleanin- were zleck, opaque, engular, less than two microms in size;
end ebout 157 were rowmd. more or less opazue, over ‘en microms., The concentration
07 cust ILSIII <he ¢rum dusing cleaning eppeers to decreese with the distance from
'
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the maphole as is demonstrated by these counts in samples fraom Drum #2 (Riley Zcile
er):

Location Particles per cu &

-

Ins3de® MANhOle. ceeeceeeconsocsoscssocasssasscsccsossacansasnccses 59,257,600
About em Imidc Dnm’......-..o.o...-.q......................c 4,078’080

LI & " M e ieessosovoccsrvosbasssaaasencrracanas 2,265,60C
n o318 " " M iteeecsceasecansoccssesaavascacacnsae 1,585,920
n 24 " n " ® €9 B 00 0465005 etP 0TI VS LI BEIOTLeIes st 1'132,80:

The dust particles from inside the druc arpear black, snguler and were less than two
cicrons in size, The dust from these clearing operations are supposed to be largel:
the results of metal corrosion and sediment (lgrgely Calciu= Carbonste and Calciix
Phosphate) deposited by the treated Boller Feed weter. A petrographic exexizetioz
of a sample of dust froxm the Frort Water Wall Header wes mace by the Uzited S:teses
Bureau of Mines Experimeént Statiorn at Pltisburgh, Pemasylvarias, who reported:

Qm:‘tz (5102)-.....o-.........-.......- 1?6!‘ cen‘;'
Opague or Coated with Cpague Materiel.. 90 " "
U:ide:tified Clgy-like'..OODOOQ'l.Ootl. 9 " "

According to a chemicel analysis of this same materiel made by & regular re-
finery chemist using the method ol Adolph Knopf, T.S.Putlic Fealil Service, the cdust
coztained:

Free Silice. .c..veviveritresccsneessseass 0e70 per cent,
Cambined SAliCHB..svevvsvrcrossersaaceradl0l " 7

Althovgh the analysis of the dust shows a low free silica cecrntent, the Ligh
dust concertratiozs found and the possibility that at times such concentratiors may
be higher thar those found, demonstrate the desirability of weering respirators re-
gerdless of tnhe kind of dust encountered.

IX - FOUNDRY OPERATIONS

During recent years ccnsideratle atteztion has beez focused upon the health of
founiry workers by the operatior of the so-callod "Silicosis Racket" which has ex-
tracted large sums of money from the Foundry Industry. It is difficult to isols<e
this <ype of wark which gives rise to a very general exposure <o dust which may inp=
volve all workers employed in the foumdry. 1In many ceses the worker is in such close
cortact with the duty atmosphere as to cause serious exposure, DMuckL progress has
been nmade in reducing the dustiness of our foundry operations and vlans are now being
considered which will further safepuard our foundry workers. The following is a
briel outline of foundry dust produzing operations:

A, - POURING MCLTEN METAL INTO SAND MOULDS = About 19-1/2 tans of metal are
poured per "heat"., Thirty-five men with an average service of twelve years spend
about one and e half hours pouring and six and a helf hours moulding per day, five
days & week, Goggles, asbestos leggings and congress-type shoes are worn by the men
handling the molter metal. About 607 of the moulding sand, which is the principel
source of dust, is free silica (5i0z). During the pouring operation the foundry air
eppears to be full of dust and smoke, however. samples taken during this work aver-
aged orly 396,480 particles ten micrans or less in size per cubic foot of air, Prace
tically all of these dust particles appeared angular, crystalline under the Korimeter
zicrosccope anc were sbout two mierons or less in size,

— A sexple of dust from the top of the crane rail over the moulding floor was
’ '
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4 iment Statior in

rographic examination by the U.S.Buresu of Mines Exper

g::b:,gf pf;f\-lvmg who reported 50% quartz (5102); 15% Clay Mineral not com-
pletely identified, Kaolimite is AlpC3.25i02. 2E20; 5% Calcite (CaCOz ) ana 30%

Opegue,

B, = "SEAEING OUT" CASTINGS - After pouring, the castings are allowed to
cool, then the moulds are liberally sprinkled with water fro- & hose, The b&nds‘or
clemps are removed end the flask is throvn over and broken open, The roﬁgh castings
are pulled owt, piled up end trucked to the Clearing Room. Snaki;g Cut” is con=-
sidered oze of the serious occupational disease hazards encountered ir industry and
the dustiest operatiox founderies but due to the thorough wetting end careful
heniling by the mez, samples taken dwring the operation had an average of oaly
855,230-6251 perticles ter ricroms or less per cubic foct of air, The izmpicger
netnot would no doutt reveal much higher cownts. 4Lbout 98% of the dust particles
were sligntly exzular crystalline in appearence under the EKoanimeter microscope and
were one micror or less in size, "Shaking Out" is rather hot work, the mex per-
spire freel: so that it would be difficult to enforce the wearing of goggles end res-
pirezors. Twelve men with ex everege service of eight years work om this job, eight
rours per shif™, five shifMs per week.

Lfuer the castings heve been removed the moulding sand is agein wetted and
+norouchiv worked over with a motoredriven sand cutter which is & series of revolv-

Lacm
= .

iznp tledes, sizilar to those on a lawn mower, operated by an electric motor, moumted
on & rutber-tired four-wheeled carriege vrich moves back and forth over the moulding
floor. lioistiure tests sre mede and when these tests indicate 4.6 to 5.6 moisture

tne sexc¢ is considerec ready for the moulders. During the operstion of this sand cut-
ter, the operezor is exposed to an aversge dust concentration of 1,529,280 perticles
vex mierons or less per cubic foot. These particles were less thar “wc ricrozs and
were slighily angular crystalline in appeerance under the Lozimeter microscope.

Co = CLEAYING CASTINGS - Various methods are used to cleern castings depend=
ing o *their cize end shape, All of these methods produce more or less cust scame of
viniern can be taken care of by exhmust ventilations, others cennot. The methods most

(a) Preliminary Cleaning - Castings are brought froz the moulding floor during
the night and cevositec in <he Cleaning Room. The following morzing the cores are
knockel out, the sprues and gates are broken off exnd some scratch cleaning is done.
Tris work produces consideratle dust especially when the sand and old cores are
shovelled through the .rating into the car or bucket below (3,455,040 particles ten
cicrozs or less per cubic foot of air), Under the Konimeter nmicroscope about 70% of
the dust perticles appear sngular, crystalline, three microns or less in size; 20%
were rounded crystelline, five microns in size and about 5 were scale-like semi-
opague with a reddisk-brown tinge and over ten microns in size, Pulmosar Respirators
have been provided but are not always worn by men doing this work. NO attempt has
teen made to control dust from preliminary cleaning although same study has been
tiver to the provision of & special air-tight roar with a greting flocr and a hopper
inderneath with a screw conveycr at the bottoxm to comvey the debris to the disposal
car or bucket and thus eliminate the dust-producinc shovelling and handling, Under
this plen exhaurt ducts with a series of outlets around the top of the hopper carry
ofT the dust. Air is also introduced into the room about & man's breathing level and
the amount of air taken out is reater then tha+ introduced so that a negative pres-
ture is meinteined and a complete air change is made about every three minutes,

(b) Twmblest - The Tumblast is & machine which combines tumbling with air blaste
inz.  from 400 o 150C pourds of castings are put into a drum which revolves about

1 ZZL They run from asbout 20 minutes to four hours, depending upon the type of

estings and cleenliress reguired. while the castings are being +i=tled they receive
2 1 E
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a blast of #20 Steel shot through three 5/16 inch nozzles wmder an a?r pressure of
85 pounds per square inch. This machine is operated by three men, with ac average
service of eight years. for a period of two and a hall hours per man per day, five
devs a week. Pulmosen Dust respirators are provided but are not always worm, A
ten-inch exhaust pipe has been installed at the top of the machine and 2 six=inch
exhaust pipe over the screer. The suction on these exhaust pipes is said to be
abort 2=1/2 inches wa<ter., Samples taken during the operation of this machine aven
aced 1,200,760 dust particles, ten ricrons or less ir size, per cudie foot which ine
dicates that the dust control messures wnich have been provicded ere getiing resulis
altrovgh there is still room for improvezent, About 98% of the dust particles ap-
pear guartz-like under the Korimeter microscope; about 60 are five microns or less
ir, size and are sngular crystelline in appearence; 407 are tex microms or over in
size, exi rether rowumced in eppeerance. There ere &also e lerge mumber of —izuvte black
zezellic specks entirely too small axnd numerous to count accurately.

(e) 81v Dumtlimg Mill - Clears brass cestings bty a combination of tumbling end
air-blasting with 3 Sand Blest Sanc and 85 pounds per square inch air pressure, The
Mil) holds fro= 102 to 150C pounds of castizngs and cleexs {ive loais a cay. Two men,
with &n average service of 1§ years, operate this mill which runs abo:t five nours &
éay. They wear Tulmosen Dust respiretors and -oggles when opening the machize, Trnils
11311 is hooded with an B-ipch exhaust pipe havizg a 2-inch water suction., also e
10-ipech exnaust pipe over the sand screen at the rear of the machine. Sacples of
dust taken durin: the operation of the Sly Turtling Mill had as high as 2,492,160
perticles tern —icrons or less in size per cubic foot of eir and an average of
1,292,344 perticles per cutic foot., About 905 of these dust particles were rounded
erystalline ir appearance under the Konimeter microscope and two mierons or less in
size; 5% were black, opague scale-like and Sj» were rounded crystalline about five

nierons irn size,

a (¢) Tu=tling Barrels - 36" x 42" Wniting Tuxtling Barrels remove sand fromeast-
«nzs, They nolé from 1200 to 1500 powmds of castings per losd and reveolve at 10 RPN
The castings are turbtled about two hours with about 700 pouncs of one«inch unenneal-
ed cest malleatle iron stars and jacks. An exhaust system with a 6-inch pipe through
+he <rimnion harirng & suction of 1-1/4 inches water, This suetior has been found ine
acequete +o give the desired results consequently +he suction is to be increased to
4-inches water. Samples taken during the operation of the Tumtling Barrels had an
average of 1,34%,032 dust particles tex microzs or less in size per cubie foot of
air. Abovt 905 of these particles were anguler erystalline ir appearance under the
Konimeter lMicroscope and three microns or less in size; about 105 were rounded semi-
crystalline, tern microns in size, There were also a few trianguler-shaped opaque
zmetallic particles. Three men, with an average service of twelve years, operate
<hese éumblin; barrels eight hours a shift, five shifts s week, Pulmosan Dust Proof
respirators end goggles have beern provided but are not always worn.

The type of Tumbling Barrels being used has been condemned by a major come
reny because it is impossible to vertilate it properly. The holes in the end liners
clog up wnen the barrel starts revolving. thus preventing circulation of air through
the barrel. This condition hts been remedied., in & new design now on the market, by
the use of two shells - an inner perforated and an outer solid shell, Both trug-
nions are hollow and are connected with the air chamber between the two shells. Air
under prescure is introduced through one trunnion and exhausted through the other.

(e) Air-Blasting - Castings which cannot be tumbled due to their size and fra-
gility are cleaned by air-blasting (85 pounds per square inch) with mixture of ap-
proxizmately hal! and halfl sand and 740 Steel Grit. Syracuse Core sand is used when
% special firnish is desired. There are three men, with an averare service of three
s7ors. on this jot who work 45 minutes of every hour, eight hours a shift, for ane

2 ovt of <rnree weeks. This work is done ir a specidl tizht air conditioned room
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while wearing & Sly Sand-blast Helmet supplied with cutside fresh air prov‘ld.ed by a
special blower used for that purpose omly. Samples taken inside the room whllg &
casting was being air-blasted had an average of 3,738,240 dust particles tez microns
or less per cubic foot of air, About 80% of these dust particles were s}.mrply angu-
lar crystalline in appearance under the Konimeter microscope and three microns or

less in size; 20% were rounded quartz-like crystals about ten microms in size, There
were also & few rustelike scales and a large number of black metallic particles too
minute and too numerous to be counted accurately. The silicosis hazard of this opera-
tion could be greatly reduced by the use of steel abrasives exclusively.

(f) Rough Snaggine Wheels - These machines are used for removing projections
such as sprues, parts and gates froxm castings. There are two types of these wheels:
the DOTELI IND using either 18-1/2" x 3" Cerborundum and Vitrified or 24" x 2.1/2"
Zedmerol (Sekeli<e bowmd) Wneels; end the ECRIZONTAL DISC Grinder heving e 507
giameter vitrified wheel, These wheels eare used by sevex men having ex everage
service of rine hours per shift, five shifts per week, GEach wheel is hooced and has
& four-iach suctioz pipe. There is an eight-inch suction pipe on the Horizoatel
Gricder, Goggles and respirators are provided but the latter ere not always worn
with the excertioz of the men on the Horizaztal Grinders. TViirified wheels ere rim
a* & slower speed (1800 RP) ther the Bakelite Bowmd Wheels whick operate e* 3400
™. Sarples +aker during the operetion of the Rough Shagging Wneels haé the fol-
lowizng cdust comeentrations.

Doutle Ind Snageing Wheels:
Average Dust from Vitrilied Wheels........... 3,653,280 particles per cubic foot
n "

" " Carborundum " .....e..... 3,322,820 " " n
A " " Bakelite Bound wheels...... 2,662,080 " " b "

Horizontel Disc Grinder:
Averape Dust froxm 50" Vitrified Wheel........ 2,124,000 particles per cuybic foot

The average dust produced by all the Rough Snagging Wheels was 2,322,820 periicles,
tez microns or less in size, per cublic foot of air,

Abcut BO% of the dust particles from the vitrified wheels appeered black angu-
lar opeque under the Fonimeter microscope end two microns or less in size; 207 ane
gular crystelline -adbout one micron or less. There were also & large number of black
zinute particles too smell and numerovs to count. The dust particles from the Eori-
zonzal (Vitrified) wheel were approximately S0% angular, crystalline end 107 black
opague, All of these particles were about two microns or less in size, About 607
of the dus< particles from the Bakelite bound wheel were black angular two microns
or less in size; 255 were angular crystalline, less thar one micron in size and ebout
15% were rounded crystalline about five microns in size.

(g) Fine Snageing and Polishing Wheels - These wheels grind off small projece
*ions anc remove rust from stock which has been in storage. There are three types:

DOVELE 4" x 14" POLISEING EMERY WEEZLS - Wheels after being made up are dipped in

zlue and then rolled in Alumdum Grinding Grein, sizes 60, 80 and 120 mesh. DOUBLE
JISC GRINUDERS - 36" discs covered with ;46 Cast Iran Graim or Silicon Carbide (an
electric furmace product) and WIRE SCRATCH BRUSHES - made up with four 12" sections,
Ixhaust hoods with a suction of from three to five inches water, have been installed
on the Polishing Wheels and Disc Grinders. There is NO hood on the Vire Scratch
Brushes, These wheels are used by Tour men with an average service of two years., They

~wear coggles &nd gloves but no respiretors. Samples taken et face level cduring the

erelion of this ecguipment had <he following everage cust concentrations:
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b Du.‘ Produced by 36" Disc Grinder...eeeccec.s. 1,416,000 par nlcles per cutic foot
o " 12" Wire Scretch Brush...... 736,320 n n n
" " " 4" x 14" Folishing Wheels.. 481,440 " " " "

These comperetively low dust counts indicate thet the dust control measures which
Lave beez provided are either effective or the cdust particles produced are over 30
zicrons ir size and were thus filtered ous by the EKozimeter filter, der the zia
croscope cus<t pa..-cles froz the Folishizg Wheels appeared ell rouwad erystalline and
aao + opne micron in size, About 40% of the dus<t particles produced by the Doudle

isc Grincer were sherply angular, opague about three microns or less iz size; 60
were less angular crystallize about one mieron iz size., The dust particles proluced
b the Wire Scra=cl Brush were all rouacded, crystalline and about one micron iz size,
~here were no retellic peticles iz exy ¢l <he semples examined, Few exhcust hoods
heve teex instelled on Wire Seraieh Brushes beceuse it hes beex generally essuced
<he+t these trushes ¢ié not produce exy dus<, This assumptilion, however, is uz<rue as
one sextle froz a wire “rusn at a Southerz Jelinery hed as high as 6,662,520 pere
ticles tex zicrozcs or less per cublc foot of eir,

PRy h

are used to cCo riscellamneous grindirg oz cestings by four men, with sz avereze ser-
<ice of Twelre yeers, ebout two hours e day on en average, The cones are 5-1/'"
2-1/4" vitrified exd produce an average cdust of 1,859,120 particles ten microms or
less per cutic foct of eir, Atout 80% of these perticles ere sharp engular eryszel=
line. Iz erpearence unier <the Loznimeter microscope they ere five microns or less in
size; 205 are rouni opegue but non—me‘allic iz eppeerence enc five ricroms or over
in size, There ere no hoods over these wheels ani the operators wear no respira<ors,

(n) Coze grindimrs Wheels - These wheels ere opereted with coxpressed air end

fverece ustiness o’ Clea::nz Rocz Air - A series of five sanples were
~seker tetvweer G:20 &nd $:40 A 'L %o ceterzize <he avera-e emowmt of dust irn the sair
I +he clesxing roz= while the various clea“"; operatiors were ir full blast. An-

o=her series of five sexzples were teken about 3:3C T, I, ir the afternoon a“ter the
roo= el been zivexn i4s regular clean~up, Crhere was guite a difference in the exount

ef Zust in <he eir during the morzing (2,152,480 particles tex micrazs or less per
cutic foot of air) ani ’L:‘:: tne afcernoca soward the close of the shift (338,272
per<icles per cutic foot About 95% of the cuss varticles iz the evenmb samples

vere ensuler c‘:s*allzne in appearance and about two ricrons in size, There were a
few lerze semi-opague or scale-like perzicles edouz 22 microms in size. About 985
ol the cust pearticles in <he morzning sanples were engular erystelline two mierans or
less in ctize ani atout 27 were round, crystelline over five mieroms in size,

A sexmple of cust from top of one of the larger Exhiaust Ducts in the center
of the cleanizz rocn was given e petrograptic examinetior by the U,S,Bureau of Mines
Zxperiment Station at ritisturgh, Pemnsylvarie and louzd to contain 40 Quart:
(SiGp), 20% Clay Mineral not completely identified; 407 opaque,

D = CORZ NAIZIG - A large number of cores zre made by the Deumler Air Ope=
rated Core Macrhine which uses a mixtwe of two=thirds sea sand, one-third river sand
and one gamllon core oil per 60 galloms sand, There are three sources of dust in the
operation of thic machine:

(1) Shovelling Sand to fill the Machine Hopper..1,019,520 particles per cubic foot
(2) Rlowing out Core=-00XE€S.esescasersecscanaases 736,320 " "
(Z) 2lowinz sand into the Core=liouldSieeccve...s 755,200 n n " "

About 98K o the dust particles Trom tlowing out the core boxes are dark,
.Jecue In eppearence zni about one micron in size, The dust particles from blowing
2 into t..e core mouldc re pnruler cricstellize less thex one nicron in size,
'
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Cores are "gmoothed up" after being baked in the core oven by scratching
0ff the rough edges with an old hacksaw blade. This operaticn produce§ an average :f
906,240 dust particles ten microns or less in size per cubdbie foot‘o:" air, About 98%
of these particles are angular, crystalline ir appearance umder the Korimeter mio
croscope and are less than one micron in size,

E, - STPARATION OF BRASS FOUNDRY SEDINGS = A Steinlein Seperator, revolv-
ing abouwt 25 RF, separates brass ‘rom about 100 pewnds of skirmings ar ho?.r. The
separator hes & 4~inch exhaust duct to a 12-inch far V\L‘xich.prodmes e suc‘:}o: of
ebout four inches water. Samples taken during the operation of this machine had ax
everare of 1,271,820 particles tex microns or less per cutic foot of eir, Abowt 95%
of the dust perticles in samples taken above the charging chute appeared opague
p-~2ie> tleck iz coler under the Kozimeter microscope anc were less thar one Zicroz
ir size, npouz 805 of the dust perticies ir samples from the truztion were more
ervszzlline end rounded ir appeerance end less than ome micron in size, This was
elso true of he sazples teker ir frort of the machine where the slag drops cowz izto
& bucket, The dus- particles ir samples from the metal being discherged frex the
machine were about 507 metellic in appeerance about 50% anguler crystalline, Both
crrezellize 2z opaque pariicles were aboit two nicrons or less i size, Six ren,
viizh en evereze service of seven years, teke twrns operating this machine wiich rums
ezowr two hours per day oz an averace,

X - MASON'S OPERATIONS

I = TIZHRINZ CTUT STILL FIEI BCIZS = Two men with an averege service of tex
veers, spexnt *two deys a mozth oz an average teering out slag-covered bottoms of crack-
izz coil furnace fire boxes. Temperature inside fire box is about 85°F, The bote
sozs which are cocposed of fire trick are troken up with "Bull Point" Ppeumatic
c-isels, Sexples taken inside the fire box while this work was iz progress hadé dust
concentrations as high as 1,019,520 particles ten microns or less per cubic foot of
eir, These perticles were glessy sharply crystalline ir eppearence under the Koni-
zeter ricroscope, £bout 90% were five microns or less in size an? 105 were over ten
zicrons. The larger particles were semi-opaque. There were elso e large nuber of
roumé tlack opague perticles about one micron or less in size, After the bottems

red been broken up by the pneumstic chisels they ere shovelled out through the fire-
tox cdoor ani ther reshovelled irto trucks to be hauled awey, This operetion natural-
1y produces more dust than the breaking up inside the fire box, Although no wind was
tlcwing sexples teken at face level cduring the shovelling and loading had dust con-
cextretions es high as 2,435,520 particles ten microns or less per cubic foot of air
exd ar average of 1,345,200, Goggles but no respirators were worn by the workmen.

II, = CEIPPING OR CUTTING CCNCRETIE - A large number of employees with an
average service of three years, spend at least ten per cent, of their time dismant-
ling or cutting conerete structures with pneumetic chisels in the removal of old
foundations, concrete supports and blocks and in cutting holes in walls and floors.
Sezples taken during the cutting or chipping of concrete had as high as 6,510,080
particles ten microns or less in size per cubic foot and a general average of
1.591,051 particles per cubic foot. All of these dust particles are slightly engular
crystalline in appearance under the Konimeter microscope. About B5% of the dust par-
ticles —ere five microns or less in sire; 10% between five and ten microns and about
5% over ten microns in size. In many cases neither goggles or respirators were worn
ty the viorkmer. Regardless of the rather low dust counts found, men engaged in chip-
pirg or cutting cozerete should wear concrete due to the high silica content in the
usual ag:zregate used in concrete,

III, - CEIFFIUS IICRTAR FRON BITVTIN BRICK - Chipping Mortar with poeumatic

~isels from teTtweer tricks inwalls of siructures preparatory to weather-proofirgisa
zriiculerly custy operetioz. Samples <eken cdurizng this work had cust concentrations
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as “i-* gs 2C,938,800 perticles ter microns or less per cubie foot of air and a
generél avers-e of 12,548,480 particles per cudic foot, All of these perticles were
an-uler crvstellize in apoearance under the Fonimeter mieroscope and about six mi-
croms or less in size, There were also a countless nuzber of minute reddish-gray

par=icles. This work was done by an outside coxntractor whose employvees wore goggles
but no dust respirstors.

TV, = CSUSEING FIRE BRICK - Fire bricks are crushed in a belt-driven Williaxms
or & Motor-drives Sturtevent Brick Crusher so that 807 will pass through a 3/8" or a
15C-mesh screez - much of it is powdered during the crushing. This material is thez
rixed with fire cley, crushed asbestos anc cemert to nake "Ganister" wnhich is used in
+use sheet lizings. packizgs or es moriar in tullding fire boxes of furnaces.
Sexples *aker durinz the crushing of fire trick had dust concentrations es high es

D ]

11,554,560 particles ten microns or less in size per cubic foot and a gereral average -

yooz,

oS 2,862,950 perticles per cukic foot, Crushing zew fire brick proiuces about six
tines es meny Sust perticles (4,375,733 per cubic foot) as is produced when crushing
old. used fire trick (736,320 particles per cutic foot), Under ihe konimeter mi-
croscope about 947 of ihe dust perticles produced by crushing new fire trick appear
exculer crystalline, one micron or less iz size; about 5% are opacue over tea mi-
crens end about 1% are dark opaque, scale-like about five microns in size. The dust
perzicles from crushing old used fire brick are more rounded crystelline in appearance
ez are adout five microzs or less in size, An analvsis of Alamo Fire-clay Brick,
waich is commoaly used anc wes the new wunused fire trick being crushed at the time
our semrzles were takern, supplied by the menufacturers (Eartison-Walker Refractories
Compe=y) repor=s: :

S311iCB. . tvetennasesasesss 51,8 per cent.
Alurina and Titaris....... 45.4 " "

Ferriec Cxide...vveveccnnss 1.1
Lime, ittt ervenvenannnns 0.5
Magnesia...covnveenvenanns 0.3
Alkalles,........... 1.1

2 3 2 3
3 3 3 2

Fire trick is ecrushed by two men essigrned froz the Labor Depariment, the aver-
ace service of these men is about 14 years, Two to three tons are crushed per day,
The zozel lenzth of exposure per month depends upon the demand for crushed fire
zrick and will vary from 8 general average of fifteen hours per man per momth to as
zuch es <welTe nours B week, Goggles and M. S. L. Camfo dust respirators are worn.

Ve = SEATING TIFE BRICK OF DZERY WIZZIL « Fire brick are ground to a specified
shape and size or a 2" x 24" Carborundur (Grit 16, Grade 1, Bona 6C) Wheel which re-
volwes 900 R, This wheel is slmost completely enclosed by a hood which has & 4-
iner cuct to & 24-inch motoredriven fan operating at 1750 RPS,, but +his exhaust is
evidently irnaZeguete as samples taken while rounding off the edges of a fire clay fure
nace dblock hed a dust concentration as high as 4,078,080 particles ten microms or
less in size per cubic foot of air, The general average was 2,001,658 particles per
cutic foot. All of these dust particles were slightly angular and slightly opaque in
appearance unéer the microscope and five microns or less in size, One man wearing
coccles and a ILS,A. Comfo respirator, with about 15 years service, spends an average
ol ebeout two deys & manth shaping fire brick and blocks on this wheel,

VI, - DISIAITLIVS FASCIRY « Dismazntling Masonry structures such as old boiler
anc ctill settings is a very dusty operation but was not included in this dust study
as t.ere ves zo work of this type in progress at any of the plants at the time of our
surrey,
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X1 - WOODWORKING OPERATIONS

Woodworking operations, as performed iz coznection with the refining of pe-
troleur products and associated activities, are used in the productiozn of patterns,
box shooks, containers, and consiruction or maintenance work, These woodworking
operstions produce more or less dust which is largely or;anic and although it may
have some spores and have an allergic effect on some individuals, it is not comsider=
ed herm®™l, Mr. D. Earrington of the U, S.Bureau of Mines advises that the U, S.De-
perment of lLator in a recezt bulletin indicate that workers breathing wooc dust are
far more definitely afflicted with tuberculosis thau the genmeral run of industrial
workers. Iz large quantities, however, wood dust belongs it the "nuisance” class and

pey elso be su explosion hazard

A, = BCX 3ZCOF MANUFACTURE - All pane lumber used in the manufecsure of box
shooks is "kiln-cdried" end all gum lumber is "eir-dried”. lMen work eight hours a
snift, five shifts a week,

(a) Resawing - Band saws, twenty-five feet four inches in circuzference, re-
sew four~-guarter End fivewguerter lumber into 3/B-inch ané 1/2-inch shooks respec-
tively, Sexples teken during this resawing had an average dust concextration of
185,760 par<icles ten microns or less per cubic oot of eir wher sawing pine end
9¢s,864 particles per cutic foot when sawing gum. These low counts indicate that
<he exhaust anc dust collecting system which has beer provided is Mumctioning, This
exnaust syster includes hoods over each saw with S=inch ducts to & belt crivex fan
with five-foo: tlades revolvizg 2500 RPXL About 60, of the cust particles in samples
tekez while resawircg pine were crystelline, rather glass-like iz appesrance - prob-
atly resir - under the Korimeter microscope and over ten microns in size; 40 were
~ousd with rough edges gray and opaque, five rmicrons or less in size, About B0 of
<he cust particles from cutting gz lumber were round crystalline seni-opague in ep=-
peerance, five microns or less iz size; 207 were gver five rmicroms in size, Gw lum-

cer is resawed oznly about four days a month.

(b) Pipsewing - Rip saws. 14 inches in diemeter cut ends froz four-quarter
o= luzber, An exnaust systexm has been provided with a hood over each saw and four
inch mezal cducts to & belt-driven fan with six=foot blades revolving 3500 RPN, Samples
tekez during this operation had an average dust concentration of 169,920 particles
tez microns or less per cubde foot of sir, All of these particles were angular crys-
telline semi-opague in appesrance wmder the Lonimeter microscope and about three mi-
crons ir size,

(c) Cut-0ff Sawing = Saw four-gquarter lumber to make box ends, About B5% of
the time gum lumber is sawed, and 157 pine lumber is sawed, Samples taken while saw-
izg gum lumber had an average dust concentration of 877,920 particles ten microms or
less per cubic foot of air, About 50% of these particles were round crystalline semi-
opeque, gray in color and from five to ten microns in size; 50% were slightly angu-
lar crystalline in appearance under the Korimeter microscope and three microns or less
in size, There were also several very small black specks, The low dust count indi-
cates that either the particles were mostly over 30 microns in size and were thus
filtered out by the porcelain filter or that the exhaust system was effective,

(d) Plening - Planers or double surfacers resurface the four-quarter and five
quarter lumber to give it the proper finish, There is en exhaust hood over each ma-
crine with an eighteinch metal duct to a belt-driven fan with six-foot blades revolve
ing 3500 RML Samples taken during the operation of planers or double surfacers had
e tenerel average dust concentration of 509,760 particles ten microns or less per
euszic foot of air when planing pine lumber and 415,360 particles per cubic foot when

. pieznizg o luxber.  Particles of dust produced while planing pine lumter were

crystelline rather round ir eppesrence under the ropinmeter microscope, abou: 75% were
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fve microns or less in size; 257 were larger than two microns aund rather opaque,
Dust particles from planing gum lumber were round opague in appearance and one mi-
cron or less in size,

Dustiness of Shook Factory Alr - A series of five samples were taken at five
strategic poirnts to dectermine the average dust concentration of the factory air,
These samples gave au average concentration of only 141,600 dust particles tex mi-
crons or less per cuble foot of air which indicates that elther the major portia of
the dust is over 30 miecrons in size or that the vexntilation system is prcTing effece
+ive, The latter is probably the more logical explanation although tne excellext
housekeepizg is undoubtedly an important factor. About 987 of the dust particles in
the factory air samples were slightly anguler erystallipe in appearance under the
Kozimeter microscope and about five ricroms or less in size; 2% were roumd, opague
derk. grav_ir color end two microns or less in size.

B, « EZLI SANDERS, SAND DISCS AND SPIINDOLZS CR CYLIKDEIRS - This equipment ig
used for "squaring up" erd smoothizg surfaces of wooden patterns, cleaning end
fizishing barrel-heading and staves and general mill work in the Carpenter Shops.
Sarders are a notorious source of fine wood dusts. They are also conterinsted with
ar eppreciable amount of silica, if a sand-type of abrasive is used, cozseguertly
either hoods for the machines or respirators for the men engaged in opereting these
mechines should be provided, We appreciate that it is rather difficult to properly
hood a sander +to prevect the fine dust being ¢arried arowmd by the abrasive member,
particularly disc senders. Our attentlon has been called to & case where a mar en-.
geged iz the use of sanders sulfered recurring respiratory illness and ultimately
death froz pmeumonis, Eis attacks aof illness seemed to correlate with extended
use ¢f tnhe sanders.

(a) Belt Sarders = An 8" x 28-1/2 ft. Belt Sander (Lightaning Adalox Cloth
1-1/2 = 40 % Grit Norton Abrasives) mms on an average of two hours per day and is
used by eight different men with an everage service of fifteen years. Samples taken
wnile fizishing ¥1 Pine lumber had a dust concentration as high as 15,51%,260 par-
ticles ten microns or less per cubic foot of air and a general average of 3,443,712
particles per cutic foot. About 90% of these particles were angular crystalline in
appeerance undier the Kozimeter microscope end five microns or less in size; 5% were
over five rnicrons in size; 5% were opaque scale-like. ten microns or less in size,
There was no hood over this sander end the dust produced was thrown into the shop

air,

A 6 iz, x 18 ft. Belt Sanding machine (#3 Production Cloth Minnesota Mining
Campary) rums on average fram four to six hours a week and is used by four different
men, with en average service of four years. This work was formerly dome by haad on
8 lathe with sand paper. Samples taken while finishing the outside of a barrel had
an average dust concentration of 481,440 particles ten microns or less per cubie
foot, These particles were largely argular crystalline in appearance umder the Koni-
meter microscope. About 50% were five microns or less, and 507 were over five mi-
crons 1n size.

(b) Sand Discs or Wheels - These discs run frem 40% to 60% of the time and
are usually used by everybody in the shop in which they are located. Samples taken
during the operation of sand discs or wheels had the following dust concentratiocms:
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No. Site Abrasive Work Being Particles Per Characteristices of Dust
(Die. ) Used Doze Cubic Foot Particles (Sizes and Fer-
centages Estimated)
I Ve #24 Sand Cleaning 604,160 Anpular crystelline
Paper Minn. | heads about 50% five microns
Mining Ce, | Finished or less and 50: larger
Barrels than five microns.
11 | 24" |#1-1/2 Gar- | Squaring 623, (40 About B85% angular crys-
net Paper, Wood telline two ricrons
Mizn, Mine | Patterr or less; 5% cuertz-like
ing Co. roxmdecd about 10 mia-
cromns it size,
x| 30" #40 Grit Smoothing 1,925,760 Lhcut 90% exngulaer crys-
or 2ristol of{ Pat- talline three wicroas
Board. tern or less; 105 opacue
Gardiner Na- azguler one mieroz in
chine Co, size,
n| 3" #2 Garnet Sguering 2,624,960 About 987 semi-opacue,
Ne< Back, Wood Pate send-like, one rcicroz
Gerdner tern or less, 25 opague 5
Machine ricroas or over in
Co. size,

The sand disc in XNo.
42" motor ¢riven fan by & 7-inch duot,

~ors.

water suction connected to & 24" motor driven fan by 4=inch ducts.
neither goggles nor respirators.

I was used in a well ventilated catinet connected to a

The wheel iz No.

The men wore goggles end "Coz=fo"
The send wheels in No, II and ... III had hoods with about 3-1/2 inches

respira-

The men wore

I had an exhaust hood with a 6=

inch duct connected to a 24-inch duct which in turn was comnected with a 36-insh mo=

tor driven far.

(c¢) Senc Spindles or Cylinders -

verege of about two hours per mar per day.

Tided for this equipment.

No hood or

Sand spindles or cylinders are used on an
suction exhaust has been pro-
Men using it do not wear gosgles or respirators although

the dust particles produced are more angular in appearance than those produced by

sand discs or wheels,

Sanples taken during the operation of Sand Spindles or Cylinders had the fole

lowin: dust concentrations:

Co.

Gardner Machine

Core Boxes

Size Work Being Particles Per Cheracteristics of Dust
(Dia. ) | Abrusive Used Done Cubic Foot Particles (Sizes and
Percentage Estimated)
3" #Garnet Paper Cu*ting Inside 2,322,240 About 607 quartz-like

in appearance, ten mi-
crons or over in site;
407, semi-opague five
microns or less in sire,

'
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VST PROSTCID BY SAMND SPITLES CR CYLINTIRS {Concluded)

P o ——te

work 3ein Perticles Per Characteristics of Dust

Done Cutic Foot Far-icles (Sizes ead
Percentage Istimezesl)

Size
(tie, ) | Atrasive Used

3-1/2" | =1-1/2 carme: Putsing 877,520 Atout 907 amgulercrios-
Feper Minm, Teper on tallize <wo microms iz
liznizg Co, Fetterz, size; 1C% opague fNte

micrexns or less iz
size,
Co = IL&MINT WCTIZN CFATIS - Two *rpes cof sews ere usel in preperin: lusber for

L]
melins cretes Jor zeselize pumps eni tenks:

- Se=ples takex Surinz the operetion of Seni Sew nel g Suse
122 perzizles ten microzs or less per cutis foes of ain, A1) of
were rowni, opegue in aprearance under tne ronimeter microscope

less irn size,

(2} Zeilroe? Cews = Sexples <eken cdusinmz the operetioz of er 18" Zeilroesd

Sew. nei z FugT comceztretion of 2,064,800 peErticles ten ricrezs or less per cunice
’ -

foct el zir, ALYl of these perticles were round, greyish opecue in epreerance wmder
tne tenizeter nitrotcope enZ eSout fitve micronms or less in size. There were also nu-
Tercus minute crey svesks <toc emell To cocumt eccurately,

XII - ROCK EXCAVATION

Zock ercevesion is usuelly e cust producing operetioz which is limited to con-
sTructics eeziTisles i tne petrolewm izdustry. The hezarcousness of rock excevatioz
erenzs entirel: upcn the neture ol the rock tein: excevated, the lenzih of exposure

en the methcis Tteing followed, The principel sources of cust are rock &rillismg,

=ucking &and hexiling of the rock, CI these, crillins prozezly oroduces *he
2US .

fe = TEILLIUZ = The pmeumetic rock dérill operates essentimlly es e crushing

cewice w she<ters tne rock o & powder at *the point of imrect, Accordizng to
Treodore Zetch of the Zerverc School of Futlic Heelth (ILV, Ind,2ull,Vol.15, Nc.9 =
Sept, 192%, tne perticles of dust thus generated vary in size from one-guarter inmch
or lerzer cowm to subenicroscoric diemeters. The dust is removed fror 4he drill hole
tr & streem of eir or wailer or e continetion of the two introduced through the hollow

€rill stesl. CI= the cese of jeckehewmer drilling e consicderatle amowmt of rock cust

ejeczel Irex =re hole alls back to te crushed further before it is removed again,
“uoting Mr., Zmzich:

"The emowmt of dust produced by a rock drill is surprisingly
lerze = a jeckehemmer, operezting at the over=all rate of 100
feet ol drilling per day, actually crushes more than 200 pounds
of rock in eight hours. CI this, at leest five per cent. is in
=he form of particles smaller <hen ten microzs; hence, more +hen
Tifty grams of cust smell enough to be air floated is generated
per foot crilled. In terms of nuthers of particles *he figures
ere encrmous - it hes teen found +het & jack hammer produces as
mucn ez cne Tilliern perticles ol hygienie interest during one

cizute ol operezion'.
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E. = BLASTING e It is often seid thet blasting produces the grea?es? %:ou;t
of dust in rock-excavatioz. This statemezt is coztradicted by some authorities who
refer to the fact that the blast disloiges a great deel of.?gst from the rock sur-
faces ceposited <here fro- earlier érilling operetion ir agdiitic: <o thgt actuelly
genera:ei bv it. Under this eczcition tlesting is umdoubtelly followel by & higher
cust cc:ce::;ati - trar iv *he case whez £l) the cdust produces by crilling is cap=
turei enz corveyes <o a remcte collector so that ozly that ectuelly gezeretel -y the

explosioz escapes iznzo the elrn,

nmile 4 is uzioubzedly true thet A7 Erillizz is doze dry, there will be dee
apciziaz of same of the Sust con the surfeces of the exceveticn exni leter te relsed
Ey tlestizg, howerer, cust fraz this source is mizmizmizec I Zrilling is Zeze wet,
tesguse The slushel out perticles temd te ferz egrlemeretes, which ere ot so reella
S reised T oshe tlestins operezion  Alsc. when gool prectice is followel, the fece
gr- siZes ere wes cowz wizh weTes tefore tla “izg, exé iz pizizz werk, thers Is &
ccoTizucus vesTEr sprel thet is stertel onteo The heeling beflore =he [lest teies Flafe
ezz ez fo= seoze %ime efter o nelp &llelr tThe dust ezd o wet cdowT Ine meTersisl,
sc Thet sust reisel during muekizg will be et g pmizimm,

< WTTRIN: = The emoumt of cdust treiwecel Ty mueking ezl ctiher rockenexmilinmg

e "™ it weemers -—

--a

crerezions veries -reetl: wizh tThe neTure of the operetioz. (n opesn ersevatioz it
s TroTeIly of 1litile izpertexnce, tuT in comfined sources es it tumnels exdi zires

tne Zust comcentretion associgtel with roeck hendlirg mer reech cemgerous levels,

CUTRIL = Mezlhiods for +he comirol cf dust it rock ercevetion as

Estcr Izmcluce:

- wet Trillizg end wWettizg Jowx fock Wells end Muck Piles - In generel it
w te seli shet weter is less elfective egeinct cusrtzetessiny rock thex egeinst
illte=Cree neverlel suck &5 lime-stone, The usefNlzess of weter is lizmited when
Tezperetures ere enccuztered enc it proluces ot jecticnatle working cocditiozs
E v Tor overneel crill operetors ezl is cerzeinly to te evoiled i & pneu.
Zezis nereri exisss, & DNumdezental objection to the wet metiol is thet the dust is
zct rezeveld frcz the scene ¢of operatioz but sgizply supt-essel peer its source where

1T rezeing to e ihrowz iznto the sir by a subsequernt disturdance such as blasting.

e
()
m

'

(Y, = Generel Tentiletiorn - The purpose of gezerel ven+tiletion is %o dilute
witn sulficiext cleen eir to trizg the concentratios dowr to & seiise
feztery level, Two precautions ere reguired:

ye
Voot

lst. = the fresh air itsel! rust be free fror cust and

2zd. = it mus: be properly distributed through the worke
ipgs to insure maximum mixing with the cdust ladem
air,

(e) = Zust Ixhaust Boods on Drills end Cther Mucking Operaticns end Locel
Sources of tust - Effective dust control cen be secured by meens of & dust trap which
surounis the crill steel at the rock surface., The dust-laden air is captured as it
ezerges froz the drill-hole by the inflow of clear air into the trap. To be effecw
tive, the inle: velocities must be great enough to prevent <the outward movement of
the dust and sufficient velocity must be maintained at 811 points within <he trap to
prevexnt sevilizg and clogging. The collected dust 15 conveyed by the sir-ssrean
“frough hose ané piping to & suitatle Sust separator in which the air is freed fro=
its cust load and thus is discharged from the apparatus &s cleen eir, Traps of cdif-
fere:: cdesizms are recuired with verious ¢rilling opere<ions and special surporting
cevices ere necestary to hold 4he “rap irn proper aligmment witl the several operete

Y, —

mp rositiems, (NCTZ:  The dust trer is sezislectory uxder cexy conditions, tut agein

S7ZEeT Zeny other confitioczns res not proved sesizfecaory, RSE)
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The Zust dispersed during muckirg, as well as thet eriziz: frem rock drilla
1 o eletcrese ep-

izg, caz te cezirclles by locel exhsust ventiletion enmi reguires o

——ry

peresus.

(¢) = Zersczel Frotezsics By lleans
Yeske - An €fTestive resrirateor or & pesizTi
mTiTr ool fusze’ ir provides the wegrer s

g
- e o

re¢ &

wersz contizuousls ir dusty :

c€ i Trne fiell of silicesis cenTrol. espec ¢ TreTiie o=
infreguent wmexpectel CUST SEnCEnTrETIONS TUT CENNCT T resom ermies
for Zuct centrel inm ceoxmizuous operesions.
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PART LI - MEASURES FOR REDUCTION OF THE DUST HAZARD

w JAY, TEZ JUIT EATRTC OED S Ry - 444 of dust izhelel me be
=i-izisei tv the ecploimexz:t of these I{our metlocs owtlired by Ir. M Iimmel iz "Hedi-

Tew mpY mTT OSTTT BLATLIT BT OITIUIITT « The Quemt

cel receril:e
"], Suppression of Ius: Year If's Cricin, by the use of exheust draugni,
Tne weter hes +he esvertaze of e flvepeper eflect oz

cust TreTs Or weter, ; .
the silice percicles, Tut Ine humidity creeted texnis to fever inlection Ty
=ne 1ife of pethocenic orgenisme ootside the Tody ent fezlilizate

ezzrexcé into the toly,

vz, Aizmiywure of Afulserers Iuss-with the silics whickh = gies iz
=ve erzuisien cf fiiiee frem in lumps, reteri the process cf lirgecse
¢r prevezt the levelemmezt of tuterculosis, Eowever, the Inuroiustion of
inte <he lumgs i eof coulTIivl velve Ireugnt
sc=e=ziel Zemger ez shouli be regeried very ceutioucly ant

ir commectiorn wiih other mezhoils,

"4, Mecks shouli te ez ifeel prevenztive meesure btut, wmicrtunetely,
£20r2ing Tne Zust elsc cTer the respireticn. thus ne=

z<eT ¢! -————i
ceccizezing <nelr freguezt rezoval., Treyr shoull be ol ex erprovel Tipe,
sreperly meamseined, sirictly supervised exni tneir use rigicdly exforcel.”

e ¢ nct telieve =he< zihe use of weter woulC heve exy outsteniing eflecTs on
reizizz sre mamidity iz most of the 2ust proluein: operetions in tre Feirclexs. Ip=
dustry, ez more thexn, for exemple, sprinklin: ome's lawm weould hate, we believe it

by wmidifd of eir actuelly feTors

remelz: =c te proved btevond docbt “hes the hwmidlificezion i

teczeriolorical srowtrn to the ertexnt in&T the incicdexzce of Ziseese frox pethosezic
sze iz relsed siznificamly. CThere hes beex zuen cdiscussicen on this sutject,
tit littie hes teern provez. Ihecreticelly, it zeyv be edzmittel thaet These organisms

liTe lenger iz e moist sTmosphere ther inm e cdry eTosphere, tut it is rather hezerde
ove reesczizng to conclude that for the reesons stetel, the use of wet methols indust
centrol ceuses ex inerease in Ziseese,
T, Fimmel's sietement thet rost zasks (we presime he nmeens respiretors) thet
§<or cust elso stor respiretions, is Little strong. There are ereiletle todey
-

respiresors that adeguately renove cust without creeting & resistance to treetning

iz excess of 1f <o Z0 millimeters of water coluxm=z, exni the tendency of progressive
cemufacturers of such cevices is <o further lower the resiszence, len during the

wer eesuelly cid fighting while weeringp respire=o:) protective devices thex hac as
Tach es 50 to 7 millimeters resistance, The resistence figures given for respirs-

tors are measured gt & reate of air flow of abovt <hree cubic feet & rinute whick is
eguivelent to the amount of &ir treathed by & person coing herd physical work,

Zras+ Respirators ani Air Mesks - Respirators eand nmesks of verious types have
Deer usez since tae deys of the alchemists end are mentiorned by Agricola, Ramazzini
exC others. Coztrol of the dust hazerc ty meens of respiretory protective eguip=
zent is eflective, provided:

e . s C s
(1) the protective eguirment is efficiext, and
(2) 4+ is worz cen=irnuously,
Lak oX BV} -

co-tlent eculpment it evTeilmile, Tur fer certinmuosy uce, cer efter cey, tnizmethod

I¥iCl15ez



7= *

of coztrol cexzxct be depended upex %o provide the frst Iinme of iefg:se; i:qtli: Te-
spect it mey e likened to the use of persozel i::u:i:at;9: BS & rrizex selezuz=i
azalzst the srreed of typhoid fever, Duss reésziretors eni eir mesks dc, r.oweTer,
- have & cefizite riace iz tre fielé of cdus: ceztrol, especiglli- es ex enerzenc::

e s

meesiure, as e zeets of protection on izfrecguexzs dusty osoupstiocns ens gr e- &l luzes
<0 other zore fuziemez<al methois of preveztior,

feports rede to the Nstiomel Silicos:is Coezferezce, cell
—ezer iz Ferruery (1337) to study specific pheses of <he silic
sext suzgestlozs for its solutior, cermseinmes mexy recommendesi
Therities oz the sutiect whickh heve bees sucsessfilly explored
ecczziiticns, Irieflly siomerized pessures fo- the comtrol of Zfust erm< =re TreTersicn

T pmemccozicsis izolude;

bo = TIZEIGN FLANT FUE ITUST CONTET < Much can he gcecmyplisrel =rsrsr -ec
wheo zew tulldinze sre contempletes or when ol tulldingzs ere Tz ze s
izstezce, giructurel projections ex: lelges zay te minizizes <¢ : s

leTicz of Zust thet migznt leter he relesses izTe the amoszhere T

- - . ~Cne -

T tuilling Titre<icn ceused ty <revelli=n: crexes, vitreting mecrnine—
Thes reve lerge retiproceting per<s, Che Izgizeering lomizzes -

TheT our presen: cay €rgizeering end structurel meterials for S
Eit elizirpsior of iz=imerstle ledges g-< projecticns without prenis:
ExC rocling costs, Eowever, buildinp im-—erigee shoulé be so comzrus
te eesily cleened by weshing, hosing, vecu— cleeziznz or brusnin:.,
oreresiczs e te locetel over gretizgs, benmeewr which equigzent o

CoTing the meteriels exd dust thes fell tirouzn,

-~
~

2, = FEIT SUTIIING VEITILATIIUN - Kewurel veztiletion shouls esuslili te
cer=ileres cnly an afjumes iz rezoving or reducing cust in the gir, Iees Thouzh it
it poseille Tc heve Ligh roofs ir osme-s- ¥ STructures wilch will zitve <he fregtect

sotezelit from zepourgl ventiletion, suck mesrods cer-ot te relied uron =o Troviie com-

2l€éze rreTezcion in cusTy operetions. wrere Zechexzice] Tentiletin: systess are Tr o=

2t in
Tilel, cers zno.li te <ekez 4o preveLt sirozg Irefic from opern wimigws pm: cocrs de=m
ETTCUINL The €ffectiveress of +re Sysiem. Gusric end ghielde shouid e vleces in +he

- e W meen

Tl of foodel exi parti 11 exciose: processes <o prevent such & coniition,

~ cog ey WP o et 0 vt mayme m- - -ye

-5 Y TATIRTALS IN IUsTWr 2215 = Dusty meveriels should be
=t tins, =zenks, o- enclosures, hut eagn sxruecsure ol this Tipe

: ¥iih & breether or Tens stack o perhaps with ez exmeust fer in
Ih€ cTeEck e- e permit the air displeces curing loading <o be carried ouscide the
tullding. Zese-erss cey be used for Storege purposes tut shoulé rot be usel for
dus< zexufesTuring uperations, -

- TN A e 3, mm——— LI @i v e e -
T W/ -7} - .
‘ —

- = ZUILLST MATTE Stweend Lecolll - IXxcessive dust creptes Y mechen-
ized mezerial - hardlirg equipment can usually be conzrolled ty proTisicn of acdezusic
housinz ani eprlicatiorn of exhaust sys<tems, Scme materiels cen be kert in & roist
con2ition wrhile teing handled, but when <his is done, the material mey Cry out and te
dispersec iznto the atmosphere as dus<,

£, - ISOLATL IUSTY PROCESSES . Wrere poscitle, seversl or all dusty processes
nay be isolated from the rest of the plart, This sometimes perrdts *he ins-alletion
of & more caupect exhaust System resulting iz more efficient operetion &ni lower maine
Tenance cost,

Fo = PFACVIZE WET METENOS OF CFZRATICN - wWater, o0il, ané o<her licuics may be
used effectively:
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1. To suppress cust &t the poizt of origin in such operaticms as
rock-cri1ling; handling, pulverizirg, and milling rock anc ore;
grinding metal on grindstones; atrasive-wheel euttizng of
graczite anc sendstone.

2, To prever: <he re-dispersior of dust that has setilec oz the
Toors, wells, exnd other surfaces suck es iz the grazite incus-
4y end izm fouadries,
G, = CISIZU IRATITENT TO COMTRCL IUST - Whez new mechizery or other eculpmext
1g comte=rle=ei. the mezufecturer car freguez<l:i be exmcouraged to imclude dust cone
: S e o5 -~

<vro? feezures such £S5 exhaust hoois s ex ztegral part of the desigm end construce

zicm,

I, - FRIUIII IDEATUST 8VSTIES - Iz soze operaticos, e)nEuUST systems e be
izz=elliei <o rezcve cust et is - s=ell syczems

S svET
s peizt cf origiz, 1= ZeSy cesfes sever:
tem. Az rmecrhexicel veztiletion sisTen sno.li De cee
tirmel <c reet ET lesst ihe pirimu= recuirezemms of locel Stete lews

coies. or lecking such reguiremercs, shouic be imstelled accoriizg <

certel trectice.

Dus+ p--ecters - Frovisiozn of cdust arresters will prevest
hezerious dusts froz beinmg circulgted izto other perss of tne
rlexns or izte the peightcrhood, The locetiozn of dust erresters
is verm Izvortext, perticulerly 4F drv types of erresters gre
used. Frovision shouli be mede for removel of the collected
dust wizhout 1ts escepe izto the eree wnere the sr-rester is
loceted, '

-. = ISTAZLISE MADITIIANCD ANT GTCT ECSUSITIEFING FROCIITED - Gool housekeeping

is cestiozetly =ne cheepest sirgle method of econ=rolling cust., DMaiztezence goes
wizh i iz he=d, The best ecuipmezt iz ‘the worldé will not corzirol dust if su=
perinteziexzts, foremez, ani workers ere cereless end cisorderly iz their work, Eigzt
suzrestion: ere advenced by 4<he Conlerence lammittee:

1. If custetight eguipment is instellez it should be inspected at
reguler end frequent intervals end all defects should be cor-
rec+ed as socr es =hey are dezecsted,

)

« Cperetliozs should be performed iz & panwer zhat will create the
zinizun emouwnt of dust,

Use water under pressure where poscitle <o clean building ip-
teriors,

€
.

4, I practicable, combine water wiith air for cleering purposes.
A1l clearing should be done, if possible outside of working
hours and men engaged in this operetion should be provided
with dust respirators.

S. Vacuum cleaning removes dust without dispersing it elsewhere.

€. Erushing is particularly adeptatle for cleaning buildings of
the olcer Type of comstruction.

7. Lov-pressure steen can sometinmes be used to advacttage.
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recoo=sitle perscn should e essigned the tesk ol supervis-
ier meimwenmance B=d housekeepinz activities, Among otauer

n
-

- - re should =ake tests ‘roz tizme to tizme o zake sure

* e~inr +ne Zegired re-

-

<iez =he Zust comtrol progrem is ecni

su1TSe

- e Cozle-ence Conmmi<wee wes of wne uwzmeminous criz-

elimimg~icn muet ze given prizmery comsiferezicx im selvizng =he gill

= e Qe we =

Gerer=ncless, wher k—owz metrnois of elimizecion ers
ive, respirezors should be trevided as "e lesT rescrs
SetaTion of perscnnel umier %hese cemiilvicns ls edviserle,”

1. steves thet there will elweyrs be places wrners

cetle exs izefectitTe, &xI respirevors Wioo
=e givuesions where regpireveors will Te Th:

Trne weorimen Tre sccpe ¢f food use o resziresir:

2O ) PP 4

< - s L e mm =t
res & reTuilre A hott e

= ¢f occesicrnel exposure, CTne rmeed of rozeting psrscrizel

i feone szi =te sunervigicn given tne worlkmer, In cscome
e: mueh & perT of the wosimex's ecguirmiemt ss hic Tpols.

<7< & versen cen weer & respiretor for seversl
Jets ere there tnet weull reculire a perscern T

bal $3
-

for en ex=exncel perioi of time, The ccmmon frecstice inotne

sz is the< the person is Intermittently erposel end
iz eflories un <-e perioiic re=oTel of tThe restirsTors proseca

renerel es of resziretors winiah the Cemmiw=es ccnsifered
y4a Lon egeinsT silice Zust gre:

M Trwm cas -
- e, Alregurifising res

<het filier cut <The dust per=icles,

o
.l
‘1
™
ol
(o]
'
t

iz wiich dusz=Tree eir trestned ‘v

—. ~ne worker comeés <0 hiz fro= en cztonmteaxineceld outsiie source,

z ezl &t
neuli Te

wrifiiing Topes of Zesrirators - O the elr-purificing cless, 4he Tipe
wne mecranicel filzer resziretor for mecrhenicellyvepenereted

reczirasers ive mo protecticn from geses and verors, Crney cemerelly
0f a2l fecerieces <o which are gIsec.ed en ewneusT valTe exi & filserimg
<neT remeTe: tne dugT frem the ithelel eir; some ere ecuippel wiith a £2 ter
mell Thet remeves pmint mists end semc Times,  They are light iz weight and izex-
Peniive. Filter pelc must be cnaxzed at cerizin intervels, depending on the coxncena

iuisT, Some Types rectrict tne Tield of visiom., The generel recuirements
¢’ z cefe eni rulzetle llecnenical filter respiretor are (1) acdeciate protecziorn, (2)
reescrelle comfort exd convenience, (2) en accepiatle service 1ife period of proteca
zicn, {4) eesy cleaniznz and sterilize<ion, enc (5) low cost of main<enance ir gooz
serTiceetle coniition,

Stuiies of mechenicel filiration by fibrous materials mace by such acencies as
<re Unizel Szazes Zureau of Yines (VU.S.Zur,of ilines, Tech.Paper No, 294 (1925) and
C.Z2.Fut,Eealth 2ull, o, 177 (1928)) anc tie Esrvard School of Putlic Fealth (Jours.
Iniuss. Hyg. 9,28 (1527)) revesled that filterin:- efficiency varies with the perticle
Zlze end the tmount of solliZ prrticulete metter revained; also +hat =<ne resicstence o

ir Dlow varies wizh =he esount 0f s0liZ perticulate matier retaines en? *he rate of
ez flov, Izer ell, trne furndeventel dasis Jor jucging the suitability of e respi-
~s vinetner or not the amount of cust thet is unre<ained or escapes tlirough <he
ceniiticns of practicel use is telow ithe amount that would be el
Snif Lt onot relezel Tc en Percentzte efficiency, In orcer <0 mees =h

..imer reg.irerenzs for erprevel. & rastiresar muss sgtislecTerily remete

nonnnnNnnononNonnononnoNnNonNonNonMonNonRAoNAnNO OO
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dusts of <he following cize characteristics:
9o per cent smeller thexz 2,80 ricrons
95 1 " " " . l. eo ”
" r "
90 n 1"t n -. 4
L] " " 1t "
60 2,00
70 " n 3] ! C. ez "

" " I's "
" c, 72

5 o n " " r O. 6 O n

“- will Te moze: =nhe+ B0 per cezs of the 2duct usel In these erprovel tes::_is telow
ese =ipro= (1,CF,0002%k of er inel, ez=d 50 per cext is Telow (,€ microns, .Ezisters
vill me= wmemg—e cfusTs of =hese cherecteristics gxI sheoull net be usel es Zust recgie
rescre,

Zz crier Tc ohTein The Cesires ;-c:e::io:. it Is essenziel TreT The Jece-
s1eze: of =hne meanazicelufllter respirezors fit the fece ol tne workmes cnmuzlyotus
wi=r £ mimimum of need-teni temsiom  ~ si:;; prectTiecel test, sugrestel Ty JaroTon

of Mires Iyperimezm S=etlon in Figtstuon remmsviTezie

27 Vel.lE, No.2, T.EE,, thet enmyone cen run zeTerzine

lece is rmeking & =ight seel. is To weer it I e nizn con-

o —oa X - e~

Tre time of <he test cExn Te ghorwezel T tlowin: e sirees

sentreTicn ¢f coel
¢’ &ir ccnielninz e
e lozezion ent sprrexinese mesnitule of the leeks ere snowm Ty stresks cf

corcemmretion ¢f ceal cust erowmi thre e*'es el <ne fecem

Tl€ R

oz <re pert of =he fece covere:l Ty the feceplece, AnctTner Tesi, meoorIlmg
< conelste ¢f ;1:;:;:: the intekes ol tne -=°:'-a o° ENI TnEn ETTeDTIIn:
<< Toic wupe cf zes= could well b: gurilemenzed by the Coel fust Tess,

.- Zestiretors = Industriel processes such as preumetic crillzns,a

——— b ..

Z sprev coeting neve inmirolucel etmoszpheric cozmiitians for wihieh

—e of restiretors ere et perticuleriy sulzetle, Certerm kizmds

—esnozsztle fcr Zust cenmeeznzresions sc high <het ther would
-l - PR, )

<or. Tre operewor of en etrzsive tlesting outlit
ai:s: the imnelezior of elir cozzeizing nigh concezzira=
T elso ageizst izpeas end etresion of the heec ant snoulder ty the
ve end locsenel gtraded meterigl, Sporey coesing is responsitle fre-
4ticn of the surrouniing eTmosphere bty e comtinmetion of perticulete
= are 1iguif perticles cor e comtinetion of =olid en? liguid par-

. N A

ol Tevors resulting from the eteporetion of the liquif vehicle of
. In tne sprey rum,

Since these operations eare cerried ous frecueﬁtly in isclated places enc at

n locetions et TETLOUT “imes, %:ev do not lend themselves alweys <o peneral
ceztrel meesures, Therefore, supplie” err recsviretors perforz e cefirite service,

The Tipes irn general use sre thosce ~omonli lLrnowr es hose nasks, eir-line respirazors,

ent erresive blestipg respirators such s zexd blest masks, helmets, and hoods.

Supzlied-air respiretors have the folliowing edvanteges for routine ron-emer=
rency use over those o the aire-purify:ng resciras ors such as ecas masks, mecherical-
filver respirators and the combination of -as mask with a nechenicel filter:

1. YO resistance to inhalatiorn.

2, Treedor frox inward leakage of con‘taminated air,

Z. Frotection ageinst all kinds of conteninanis and even aminet ete
zoscrheres cefliclezt in oxygen wilceh will not poiso: or irritece

Tne Zkio,

<2
[N
w
o

~



4, The =flowing eir
+0 cocl tl.e face,

reduces excessive perspiration end ‘ends

Z. ‘mex e handi-opereted tlower is used e second person it alwers
presens, (With ez eprrreved zesk, previied the faceplece is
tizht. the weerer cex izhele enough eir through the hese to es-
cepe if +he tlower should stopl.
Che fireline Zesrirster cecsists of & tight-fit<izng Tecerlece, e looselr it
<ang fa;EEi;;? ¢~ evez & helmeT or hool cevering the heel exI extenIin: Zowx: oTer e
sk Tre &ir supplied 4o these respirstors hes been lerzell 4thes ¢l
=om The cozrrecssel gir source usel iz the perfermence of the weork, es in
s pmemesic drillizg exd syrey zelotizg, This elr It Treguentli: cen-
: orlecvicnerle exi, ir escze inzuexmces, hermTul subteT.stel wihineh, 4 som
remevel v meenms of girepurniftcizs eppustenezces,  Ix diszcurrin: “les-
rirezcrms TreTectiTe Devices" in <ne Tetruesy (1837) issue of the Jourmel fusa
Triel Zyziezs exi Toxicelogms, MNr. O, I, Zrowm of the Uniteld Stetes Zureex lires

e

sizc gir

¢ supTly resTiretors is net Ic te
cecmrressed gir systems ere usuelly
tricezel, reciprocetinzecczrressor
syste=s is centexinetes frecueziiy
es vepers. =ists exi profusts cof cec
Tricexzs, silugs cl wemer, en: rust

cn= cez be rexcve:l
crifiers solZ fer thic
212 te used elso in <the lize <o
gcclifentel tlests of high-pressure
weerer of <he respirezcr., With

conTeminents
-

generesion cf

tricexs ‘Jeur, Indust, Tygpe 16,461 (1€
Tezperature conIrols or carton monoxide elerms

elizirgted v the use of

€ Tn€ ceoTresser which,

el course,

froz the oriizer cemrressel elr systez found in

froz +tne pipe li:ze.
crotetly ty soze of +he
Durpose,

with e cozpressor of this
<he possiilility, however rere it zex be i well-ker:
cerzoz monoxice Zue to cTerheatizg ¢f the comrressor lue

“
.

I
LIS |

3}
o
1= 1

infiscrizinetely recomexied,
of <rhe nigh pressure, izternel
The eir surrlied ty zhes

s mm
- - .

]
l

£
[}

Ny,
r

@

< Fe.
wizh malocdoroas comstitiuents
Tocizicn ¢ the comrressor lu-
£11 or most of
. caz=erciel
L pressure-reducing mechaniss
prevest eny possitility of sudden
gir frao infuring +he lumss of <ne
type <here is elwers
systens, ol <he
3€) .

Tris denger caxn be miniziced or

shoulc te so maintained as %o tre-

vent tne zemeretioz cf certo:z menoxile,

"nes,

cne <rezf i surrliedesir respirestors is to use special low-pressure,
ex~erne ;" lubricetel, posiiive-pressure eir-supply devices,

r.o8T of

the otjestlions to the high-pressure reciproceting-tiype compressor 2o

ro< eprlr
cemmon iz

<0 ez air-supply
infus<ry, howeTer. it it

special one for use with <he reszirator,

of *kis kind.

Sizce these devices ere nct
usuelly necessary to purcnase e
Since air purifiers, rpres-

sure-reiucing mechexiszs, and special compressor-control or alart ne-

chariszs are nct necessery, <he pri
no< exceei <het of the other type of respira-

air-supply device shoull
tor without the elr supnly system

a2 e,

ce of this respirator camplete with

"The use of e speciel air-ccnditioning unit to resulete the itempera-
of the &

ture ani
sire:le, "

e erm e m w0y
-

¢ &<

ir suppliel <o +the respira%or wearer is de-

e respiretor cesigned %o use all the air for res-
o el‘ﬂ-cie

times the alr treetiiel per minute,

noy is zemerelly egreed among Induszriel
Ls e

Jecec.eces, noolz, Or ne€lmess resuire
'

nnnonnnnnononoonNnNAonNooOoooOOER AR M@EMER-
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~cre eir tnar those with tight fitting fecerleces.

: ivd A= P e g - L - iwmpgenwe - ne=mar
m isrerence 0F opinioz ezongp users of respiretors es o whether
There is SO:Q. ¢ . A ? e menmaas e PR, - vermr =re Slow Al gie %0
or nmo+ afcus+tmezts snould oe providel wnererl e wesTer CET TEINS TNE L. T eir <
cep= wgrigt:oms i= his pecuiresezts. I+ wes the opizion ¢f the lieticnel Silicosis
Comference (o—izvee =npt defirnite reco—ezietions for eli situsiion: cerzot be
PR : i peat s 3 mme P 4 » - -
cefe, tut for men) situetions, axi pesticulerly wnere tlguv-f-tt-n$ Cecezieces ere
. . N : - .o D S et )
usei, ez ediusta:le flow is Cesiretle azc ray evex he ?ecegsa;;;_a-sc, zost vorizex
ces Leerz to edjust Ihe air properly, (= <he other hend fized-Tlow rrocelures Te-
cuimg g mizime= pmouzt 0f inmstructicn ani supervisioz exmi ere <he Zost ceniucive <0

sefem ux=ier &Ll coniiziozs,

wriie Toce Meske gnt Lireline Respireweors heTe zmexmp Zelizite edvezteces the

& <rgvel of the wesrer is li—tel o the length ©f Tne lps€, &DI ZITemeITr ETc

:=~-'~5:;ei <c soze ertent bt the hose, lezifestly, tne eir for the ncse eni trhe
mesk shnooli te fresh exi pure, but usfortuzetely this is zet BEIWENS SC.

ive tlastizg respiretors ccozclicst essex-
<iellx el & noct, ocsely over tne heel exi sncliers end
cdesiomel ¢ withesezI exi protect <he weerer's rneeZ, neck end snhoulliers Iroo &IrEe
gicz tv the resoumiizp of perticles of se=i or grit; exd e supply of fresh eir, &t
leest ¢ cutic feet per minvte, Ylown izze the hooi, (zly eculent wiickh ks zet

<ne Tmizei Steces Tureel of Minmes 4est reziirexments eni vilich is ecorovel by the

Veiicel exi Sefevy Deper<mente sheuld be usel,

‘e, iczepsemce eni Tse of Tersczel Fespirescry Trotection b Werlkrez - As szezed
iz slva:er 2% G, M. Ticer ez I .. Fowler of =re Uzized Stetes Zureau of Mizes
lz.l.EziE Eo:vlsze) preseztec &t the I-terreticnel Petrolewm Ixposition ant (oxzgress,
Tulse, Tklerome, Mey 21 1636, selecting respirmtery protestive egulipzent is simple

wiztrh gestizg mem to wear it after It 1s supplied, Geserelly workmen will

" wae .- med

wee= zecke ree?ily iz places where they heTe seex others aspiixieted, or iz soxe

er Trcutle, Tut <hey ere likely tc resgist weeriz: provective egulipment where
ne Zust cexzot te seez or where the fimes exl =ist heve no otjectionatle odor,

Trere ere Tnree meiz reesons for such resictence:
First, izbred otjecticn to exy pew ides;

Seconcd, the feeling “het <he individual is e superpaz and
cer "take it" without protection; axnd,

Irird, the ircozvezience of weering the eguipmert,

Iz & survey corducted among the exzplovees of the Colgate-Palmolive-Peet Can-
pexy tr !Mr. F. E. Wellner of <that Cozpany's Insu-ance Uepartment, it was found that
the zex didz't like the disfiguring appeerance of a "muz:zle" over their faces, This
survey also disclosed that some workers objected to the respirator because they
thought it made breathing difficult when the real troutle was that they were not
tree<nizg correctly. BEreething through a respirator should be done deeply and slowe
ly and efter the proper habit has beer acquired much disco=fort may be eliminated,
Quoting Mr, Wallner:

"Foremer should appreciate that the position of the straps that
hold the respirator iz plece has muck to co with camfort. They should
learr vhether the straps should be worz over the head or around the
zeck., Some +types have two c=raps, one to be worz eround the neck, the
gther eround +he head,”

TTeretly tne most effective plen 4n retiiti gespirators worz is first <o "sell"

= plen in
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+=e supervisinz personzel who iz turn should "sell" the workfr by eiucation,-poss%tly
acccopezied by_s:rict exé feir supervisiorn exZ disciplize, Ix=ployees exposed to cust
hezerss recuiring the wearing of respiretors sahould de ¢ mvincel thet it is essez<ial
-c secrifice some comfor: ez digrity

<r-, ICve— werker shoul? have hic own recrirator., It reguires tizme axi effert <o
ediuss <hie =rczec=irve CeTice so it coztects the face sruply with & =izi=u= of heed-
tes: zerncicsn. oo cannot be expectes hes the everace workmen will reecdiust e dife
femers reccireszor eeck dey., Also, the psithological ellect ol using 8 respirezor
worz TreTiously bt excther workmer is net umizporsexmt. Althoush ne mel Dot ser enye

’ it is rewurelly revol<ins to most pexts prizeirles of Tedily seci-

f - . -cani

<c newe o clemp over nis face & cevice <het hes beex soekel vith sweet exnd

- geTout i=

< " ced

Zirt of gnether maxn's fece exni izto which one Or more per heve treetnel Zer elver
el It it —oe =uth like usimg <nhe other fellow's wooth brush, The test cTrecstice is
- Sue

-0 =ary ever: resvirestcr so eath workmes- cex iaenzifiv nis owr

se, einzenenmce eni lere cf

e meizzerred Ixn e conmditicr sutstentielly the seze es wren -

camm v v - M
-

Zegtiretors - Fersonel restirezcer

cezulfesTurer, Depeniing oz The fensity ©F ne dust replecestie I
e chencel freguently <o gprevent tiheir teccxming elozged exmd ususlll It L- Zesiretl

<c use & resziretcr without & facelez, Zowevrer, 1l ther egre cozsilerel necess
+ne facele<s shovld e chenged often tco evoid skiz irritetion,

=ne reszirezcr & cleen &Tpeerence an rexoves on€ o-jecticz To weering 14,

- -

Tre Colzeze~relmplive-Feet lozpermy: fouxs =het the ha®iz of scme werkers of

z *helr respiresers &7 interTels ceused skiz Irritaticn, Iver=ize thes

T settled con the surfeces trhet ley next to the worker's frce end irritevizg
were trensferred <c the ckiz whe= +he device wes rerleced, I+ is, “here-
< *o nave the exrloyee vieer nis respiretor comstently while uxmier exgosure,

oiztmexts or petrolewr jelly hes helped Lo overcate the irriteting ef-

eses, aiyveny
c

iv<s =hes cozwact the skin.

- wierc g ccosideredle zumber of rescirelors ere used, it is ool practice <¢

neTe & "Zespirezor Roexz" with az ettexnient who issues the respiretcrs er? cleens,

sterilizes exnc ciherwise keeps thex In gooZf condition., FHespirezcrs ner te clegzsed
Ty wasnizz exnd trusiing thex with ez entiseptic soap zmd werm vater, They shouls Se
creckes fer demsced or improperly fumcticning perts such es rutber valve seets &nd

neeietezis, I7 celective, these shoull be replecel by new perss,

YEZTITAD ZOUUTRTT SETTLC 2T ZESTCICT IV TEm SZLITTITI ANT STEEITISICH (T
=i U Z0I7Y JiEZ37 - It is essenziel that edeguete medicel ceonIrol be exm

ercised, Sucn centrol shouwld include the exeminetion, prior to initiel workiagp on
dusty Jots of =ne worker to imsure that he is a suitatle paysical sutbject., This exa
emizetion srould prefleratly inelude X-rey exaninetzioz of the lumgs which permits
closer control witlh subsequent X-ray tests es well as bein; a protection <o the ex-

plorer in <he event of amy later legal setio=,

A worker, to be classed as physically suitable, should be irn addition, de-
termined o be & nose-breetner ratner thar & mouth-breather mnd the ne<ural filter-
ing cepacivy of tne hose should be found %o be satisfactory. G, Lehmann (J,Ind, Byg,
17,37 - 1935) indicates that the "Silicotic susceptibility of workers with poor na-
sal fil<ration is much greater <than that of mexn with good nesal filters", Ee ad-
vises tnat jots with & silicosis hazarZ be held ozly by mexn with ood nasal filiers”
arc that nowtt treathers mre an especielly bad risk. He suggests that the "dust re-
=ainizz cepecity ol the rose be used es an index of the indivicdual's quelification
for working In e silicosis producinz emospiere”, It is possitle thet Sternstein's
tecrnigue Jor meesuring nesel resistence ("Iniustrial Dusts - p65) could be cevelop-
ez Imtc e sizrile procesure for selecting men Yest edepted 4o dust exposure.

~Nmwl .- - -~
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for dusty jote men who are past the age of 40 ard not young men just taking up a

+rade,

£1) workers engered in hermful dusty operetions should be periolicelly thore
ouzhiv re-exazired, izcluding X-ray tests, Perticular e=presis snoull te placed oz

.

axy iziiecetioz of shorizess of breath and ches* peins

.e:ula -i0as should be ezforced concerzing the time lizizatior of work of axy
¢ izvelived ir & dust producing operaticm. Such Cozpesy reguleticns ce-cern-
cellizz for & fixed six-nozth mayi—iz periol oz such work, efter
ing work szeoull te fellowed

vinicr & mizizr sixemozil pariol away fro- dust proluc
s

Ter pro<ectioz fro- & legal txzle, +he worker shouwlzZ i givin & finel there
tremsierrel 2t soe owner

cush emezizesicn izmeoluding Xerel befcse beinp permenexnily
e cf werk, laid off or discherged,

CONCLUSION

Tnere is gTill & <rezezcous amoumt to te learmed sbout
dusTezreiucizy opereTicns, Czme thing, howerer, 1s certain -there .s & very definis
tezzency To reguire cempensetioz for izfustriel or occupetlozel liseeses, I <hese
:c:;e:sa:ic* costs &re tc te kert To & zmizim= enf tne heeltl exc sa'e°" ¢l work=an
ere tc ze Trezetel i1t will be necessery to neke further stulies exi to rpro-rtly
elcrT elezuate Treceuticnary meesures, lazy of trhese ere nov In effect, the others
sheull Te put in force &s soon es possitle, After years of study end direct contect

t me=occezioslis exnd

wizh The Zust Frotlex, lr, Jecz ra:°~“g-o: Crhiel, Eesltl ani Selety °-a_c‘ United
Stewes Iuresu of lizes, hes come to this cozclusien (Eng. & Miz, Jour, ilareclr 1837
ore,1l%eZ0, wish winich we ere heartily iz asccord

“"Irn the meze of uncerteirties coznected with elrost ell pheses of
<ne ceuce+ion erd diegmosis of dust disease, about the ozly 'eail?
wella _e ermizel fazt eveiletle is that breathing lerge guextities of
duer [or possiily of certain dust) over extende? periods is likely
uzier some concitions to be her=f™ul to heslih exd that subsecuent al-
levigzion or cwre is difficult or irpossitle. ;here-ore, it would
seez <o te logicel to try to prevenst dust formetioz thus preventing
it froz Ha-_;:g workers tnhrough respiretior or otherwise, Eere is a
real Job for <he exngineer, ani 1little or no help cem be erpectel ir
these vitel fmetions froo exy agexzcy except the engineers and operst-
inz officiels, )

"The most her=ful of the oriinery dusis to bresth is prodebly
silice dust, but, on the other hand, not even free silies, supposed-
ly the most cetrimental of the silice cdusts, is harm®™ul unless it is
breathed, ir comsiderable quantities and over extended periods. MNo
hu—exz being ever lived any consideratle time on this earth of ours
without breatrning silica dust (free silice dust), yet by no meens all
of the people of the world have or have had silicosis, Irn other words,
the quantity of dust taken into the respiratory organs is a cozntroll-
ing factor in dust respiratory harmfulness.,

"One coon-sense answer is that any aimosphere in which dust is
Tisitle to ine neked eye is certainly too dusty to be breathed with
sefeTy by huzex beings, mnd ine wise, farsighted, human ezplover will
~Teiietelr stert o cecresse the cdust content in any aimoschere where
2 e Tizitle, 4After e nes elinmineted v%:::le cus:. there rax
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s+ill rezaiz enough very 11 invisitle cdust to ceause harz +o

heelih of those wac breatn it, tut iz exzy event il he has exerted s

- e

ficiezt welladirected effort to remove the visitle cust it is certeir
+hat much 0f the speller ipvisitle, and prodatly most her=ful cust hes

also beez rexzoved.

"™azifestly., 1f dust is kez: out of ithe &ir bres=hel Ly workers,
the latter cannot succumbd to dust ciseese of a respirazory charecter, "

Iz closizz, we acknowledze wish gratitude the suptort end coops
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