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38 INDUSTR

ur great part by whiteswoilis wotkers, amd the
fuineiad  ancatgitactly v e ‘pun'iun\uu the
dweiling  with  the assistznee of the cmplover.
Apart frum sieh spevisl examples, the coupany
o plasned fromg the siart by the emplover for
his workers is Iecoing an incident m the past
growth al fndustry,

Hibliawraphy, Vlewas, A T Indwstecal Hiweinae
(Huyomene, N.J., 102812 W lu.l-t Heney, Kehowsina Lrimn
Amertea { New Yeark 19381 Airsms, (harlea, The Futws,:
of iliwsimg (Neow Vark ICIT Y Juseptizon, {lannaih, Tie
Loairdens Thorude; Now Bucland s Vil (il and Jlayrater
{New Vark 1949,

Hevwr Wi,
dArelstectural Cunsiflunt.

INDUSTRIAL HYGIENE. The appiica-
trewt ool e commbtinal fivinigaes of egimecrmg.
du:mmry. pliysics, amul melicine to the mmrul of
tive envicimment ol tw :xuhnmnl werker, itn order
to protect his heaith, is e majoe coucept of
industrial lygiene,  Employment of medical and
nursing principles ta imprave the heaith of 3 gruap
i of employees, emirely apart irom any occupational
. hazards, is a sevoadiary cuncept,

Infectious diseases, with 3 faw except:ons, are
ot t\'plcallv accutmtionzl in ocigin and are nat
a nmjue caucern of the fndusteial bygiquist.  Oe-
awmtinal discases, prevemion of which is the
chied purpose of industrial hygione, are most cina-
nwonly caused by dusts, fumes, vapors, gases, irTie
ating chemicals, amd alwweemal physical {acturs in
the envirvament of the wo ker,

Dust’ Diseases.—VNilicusis, 3 discase of the
lunes caused by inhaiatim of dust comaining {ree

. stlie, is perhaps tee mtost Riepoctant ocenpational
discase. ‘The American Mublic Health Asxociation
detines silivenia as 3 “discase due to breathing aie
containinge ~iica 1810:), characterized anstomicaily
by meneralized fibnic vhanges and e dovelops
ment ol milisry sealedation in buth luogs, and
clinically Iy swetnes< of breath, decreased chest
expRimsion, Jensetkal cupacity for werk, aboence of
fever, uwreascd «m-quihiiitv far !u!:rm:l.nix. e

lvedinnay \i\' stlicomin i sbevelopeed oy alter seve
3 eral sgears of wenk iu 3 dity ctviromment ¢ It
whew dust unnﬂumlu-«s ate wneaily bigh, it
way fidlow exussare o only 3 year ur two, Come
Thtwed <ifica (siliented dam el cAone  sillceomis,
The (s of e silic need cmmaly oneime
tered i nature amd responsible foe most cases of
this disease I etz Deenptions mowhich silis
cusis may present a laraed inchule minine, tunels
By, stomecutting, altery manuiacturing, sand-
hlastuu. amd «tber funauley onerativms.

" sighestaeis in 2 lung discase cnused by inhalae
tiog of ashesters fiiers,  The chanses produced
are miike tlueme of silicosis, The filimsis it difTuse
amd nut mexludae, and there is less susceptibility to
tuberculunis.  Huwever, there is evidencs that
ashestuses may be :mmmai with lung cancer.

. Byssinasis is 3 lung discase contracted by
!‘ cttens aridl woekers, ospevially in England.

; Siderosis is a memelisabling condition. charaeter-
ized Iy 3 deponit o irow oxide in the lungs, fre-
quvtltl\' observed amoug welders and miners of
iroa ure, i

B.rviliasis tesalts irom the inhalation of

. herrllinm avide amd cortain other beryilium com-
pmmuls Wiidee Ha clidet setigonten refer ta the
mgnr:um'y 1ret, it is comsidered by snoe autiuseis
ties tos [we a sesienic oiw'.w.'. The ereatest cinwene
Irathent oo (s lies fwerns in the thiweeesnat Litng
uuhmr\'. wlhore tiwe plneplies - { Himwescent guow:
deesd s 7ot .lm u«uk ut He iy tucnweriv
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- same serious octupational hazards.
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IAL HHYGIENE

curttzined  beryHium. S!nor‘l exposure to WA
Cudventtations uf Leryllium compounds, parixe

larly solubic cvmpaunds such as the ﬂunnd.r o3f

resait in poevmonitis.  Both forms of the disca®

are {requently (3l

Heavy Meml Poisoning.—Llcad puisaaing
ranks next to silicosis among  occupations! @
easex, | Foemerty it was assaiated chietly wid
the painting trade: now it is rarely meoum
ameng heuse painters, but it found (remends @
such diverse zmimtncs 2% <tor—ge»h:ﬂrry mans
fadtmnc, nierTnus fmm.!m-c lead sareiters

refineries, plastics manufacturces, 2ied auntsmduic:

assemidy piants, The comnmenest symptoms 3T

culic, weakuess of the wrists, and anemia.
Mercues integication, s ahcerved in jibustr?

auily resolte from: inhialationn of the vamer.

was formerly commoa amony felt hat makers.

whe kuew it by the descriptive terme, “hatter’s
shakes.” Mauy cruntries and warious states of U2
United States han the use of mercury-trested fof

- for hat manufacturing; dut there are many: othe

industrial uses of mercury.

Manaanese poizoning
high concentrations of the dust of munganest
enmpounds may resuit in darmage to the nervod
sysiem and partial paralysis.  Tyypical sympens
are 2 stumbiing g:ut and mask-like fanal expres
s,  The disease is mast prevalent in smeiting
and mining coentions.

Cadmiwm  poisoming most frequently resuits
{rom inhaiation of fumes of heated ead:nium. 3d
takes the form of 3 severe chemical pneumonitie
Cltmmc cadmitm poismiing among “orktﬂ o
gaged in the manufaciure of czdrmum-mc&.ei 3T o
age batteries has been reported in Sueden
France

Zine fume [rver is a transient illness remhxn(
freum ithalation of freshly foemed funres of ::‘
oxide. It occurs cittefly among bms fuunders s
welders of galvanized mesal,

Qtlier Licawy metals, sich as arsenie, vanudion

ticailise, and m':mmm. are toxic and peahiwe .o‘.l- :

«uual ewvrgqattienal intoxications,

Organic Solventr.— fenzine, ve hensad, ix v

of the unest dangeraes of the cannmon wivents
Ahcarptioms of the vapor not infrequently eeenits
i blieul clanges whiclh may progress (o zph-ﬂf
anemia, a fatal disease. Because of its toxicity.
the mve aof benrene in rubber coments and Tacouer
fuemulations has heen virtdally abandoned i the
United States; but it is still employed in paint
remmovers and as 2 raw material in the chemics!
industry.
Caorfron fetrachlarde, widely used as a cleanet
becanse it is volatile and will not burn. is a danger-
oty kidniey and liver poison. At present it is pnd
ably the number-onte toxic solvent problem m the
United States,

Carhon disulphide was formeriy used m the
rubber mdustry, but is now {ound chiefiy as 3 ™
material in viscose rayan manufacture, [t pro-
duces mental symptoms. leading in extreme cases
10 inwanity. Major episodes of carbon disuiphide
poisoning have been reparted in Pofand and lair.

Other solvents which have produced sericus o~
capational intoxications inciude tetrachlarethane
othelene chivenhvdrm, and duwane.

Pesticides.—The use of
control insept, fungus, and rodent pests has created
Methyl bro-

Ty pathas o

{rom the inhalatica o

toxie clriemicale @ .
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aararionas o occerkers,
scrusatonai Cancass.— The
arvent o Gt g, and o e derved
wem petroicunt, are amokedly  caromewenne at
least 10 the ki Cancer of the scritum wax
wmmeriy 2 not ancommaon 2Qlictions agtene chime
ney sweens in England.  Mule spinners i that

hyitereaelans

ITIN

camtry irvttuently cnntracied the ame comditionr

br comtact with fubeicating oil.  Tumoes of the
bi:(m‘f- found s abnorinal Tequeney  umeong
gurkers in dve plants, have been tracerd 10 betas

aphthyinmae and benzidine. Aniline, whict was-

fomeriy Mlamed has been shawn not 1o catse tsis
Jisease. A hieh incidence of g cancer lins lawm
;b«f“'d amone worckers in plams muu{gcmring
cAromaics. ‘T.hc exact compenmd respeessible has
ot Deent deninitely deteemined.  So far there have
en 00 Simiiar reports from other iviustries in
which chromimu compounds are used.  Arsenie
comarmds bave been reported to came cancer of
e shin and also ot the respiratoey oegans,

Radicactive subsauces are amumng the most
Jangrrous CRTCMORENIC anems. A very high death
rate from cancer of the lung h:z:x been observed i
weanim mines in Creehoskvakin where high cnge
~mirathons of radoa were presere it the air,
Tumurs of the hme developed i many workers
who wed radionetive luntmeess mines without
pager provautions. These nulividmis tad abe
whed radinm, which was deposited i tire hones,
" 8kin Diseases—Dermanmes, pr diseases of
the skim, are the cotmmnest of oveuprational dive
cases. The must frequent causes are salvents, uils,
aml 3fkalis. | Substances whose use is frequendy
sesoctated with outhreaks of dermadtis include
chromates, p-phenylene diamine, and hexamerhyl-
e teramine. i N .

Infectious Diseases—A few of the-infections
Swrases are (requently occupatiomal ia origin. such
1 anthrax (wouol lorters and tanners), \Weil's
Jsease (fich handlers, sewer workers), amd hra.-
celamis tMlanchter-itcuse emnlovers)., -

Mness from Physical Canditions.—Mivyical
conditions which may bring on occupatioual iliness
iacfude excessive temperatures (heat struke), high

amospherie  pressures  (bends), witravialet and.

mirared radiation (eve injury and skin buems),
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Toxie dises and funes, sucht g8 thiee Seom Sead,
cadsuiutn. aud manuanese, are iy deforities
chemicully,  They nay be coileciod hy imeans of
the mnnueer, with a portahie clertric peecipitater,
e o 3 filter paper.  Concentrations are exe
pressed in millivrams per cubic meter of air 2nd
AMCTO-Mmctiealy of analysis are usiily necessary to
determine the small amounts of swhstanes present.

Vapors can be adsorbed oa activated] charcmal. -,

or silica pel, and ten determined by chemieal
ar physival methods.  Flamniable vapors can be
measarad direetly hy aweans of 2 partable detector,
Instrimnents are also available for the direct daw
termination of chlochiated hydrocarbon vapors,
anel the partable tocrierometer an e used for
the field estimationsof many vapors,

"

Gasex are usaally abseelxd hy bubbling the air

thevmds 3. saliable chemical reagent. [ Tinvever,
direet cfwemiesd testing devices are avriluble for
cortain wases and vapors in the air, such 2s car-
e nuwerside, hydeogen sulphide, enzene, and
salphur dinxide,

Biochemical Testx—Amlysis ol urine ar
Lloexd forr foxic subntaices is an alternative methed
of measurime exposure.  Urinalyses are useful for
such heavy metals as lead, meroury, amd nranivm,

“The ratin of fweganic o tal siplates (urine

suiphiate test) is alfected hy abworption of Lenzene.
The Llexwd conttensts of Send and of earbon nnaoxide
{cacivexyliunumghddn) are ancfud iulices of oxe
pusare to these substances. The radoa cuntent of
expired 2ir is 3 measure of the mdium stoeed in
the Inxdy, .

Tests to indicate early damaxe to the hody or
changes which precede measurable damage areaisa
empieyed.  Examnpics are chest Xoraye ta detect
carly stages of silicosis. ashestosis, and atlier oc-
amatiosal hung discases: measurements of mets
lentremsle-bin in the bl 1o determine effects of
nitrohenzene and allicd sub<tances: tests ui the
chulinesterase: activity of the blowd, which are 3
deficats index of absurption of the oryanic phose
phate insecticides, such as parathinn. Coprupor-
phyrin i urine is 3 sensitive test for very eaciy
stages of lead poisoning.

e 3 wid N-rays anet radiztion from radivactive wurves, Cantrol Measures.—Pre-employment and pe-
": .’E‘n ‘L’l‘:‘: The latter muy cause blood crunses, <kin bums,  riodic medical examivations are adviable for
e cemmieal | dlindness, and, as noted above, cancer. ?‘Ofkch fn occupaciues in \\'hxchl hiain?i{:.l;ius};
: ' . umtes,. or radiations are present.  Indivic wi
w4 cleance 4 TEITING AND cmﬂxof' o a predispescition v the discaze fwred by 2 uw.-n
& dances. 1 Alr Analyses.—The essence of Industrizl hye - agent should avoid an vccupation in which it is
¢ 02 in Dresth. oo 8 the measurement of harmiul comditions,  present in sufficient concentration to pradvee 2
Llem i the auticnlariy the coocentrativer of dists, fes,  hazaal, Renwseal of 'wuri:m:x from hazasdeoes
L s, or vapws in the workrowm atmesgier e, expremes at the fiest sign of illnexs may jprevemt
~unl i ihe 3 Mireral duste are determined by 3 counting  the discaxe irom heeoning serious. This phase of
5\ 4% 3 ave 3 P Oedinarily only the meticles belew  lindiirial hygiene oiten limds Hre medical profe.
Se 18 proe 3 certain size (5 to 10 microms in diameter) are’  sion amd organized fabor in condlict, sinee tratsfer
ATOME Cuscey. ¢ amoaicred tignificant. In the United States an  of 3 warker from 2 hazardons occupation in which
- disslohide ; [REECT QItainite W3LCT OF Aleeind s conmmonly  he s skilledd t 2 safer ocoupation may invalve
G and haly :‘ apined fue culiecting dusts A smail amount ceatuamic hardship, .
Vrrious oe. 4 i the suspereiom i3 placed in 3 shathew cel and When 3 heaith hazaed is shown to be present,
sletvthane, 3 e muber O particies counted under 3 miern- by air tests, bio-assay, or other proceviures, re-
3 wape.  Froquntly a light-ficld sctup is usdl. I duction or climination of the exposure is indicated
remicale 1o | Tuzland the dust is usually collected dry in 2 The cliei methods of achieving this end are as
1= vrrated 4 termal precivitator,  In South Airica a koni-  fallows: o ) .
Yrttiyl heon b e, 3 dry mpingement device with 2 buili-in (1) Substitution of a less tuxic material. Ex-
- e Xty reros . i wideiy empioyed. arples : use of steet shat for sandblasting in place
O Bervous -Dust conventrations are expressed ar numbers of sand  faquartz) 1 substitution of naphtha. {or
Parativion, o marticies vt cubic centimeter of ait ur a8 henzene ia rubber coments. ‘
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