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Industrial hygiene may be defined as that branch of the medicsl, nursing,
chemical, and engineering sciences which is concerned with the study of the effsats
of mviromeptal oconditions in industry upon the health of industrial workers, and
with measures for .alm.umg or controlling the canses and thus preventing or modifye

" ing the effests. |

A well planned end cenducted industrisl hygisns progras helps industrisl msnege=
nent tc oarry on the company!s.business withont damags to the health of the mrting
force and aims ab rendering industrisl 1ife healthy, ssfe, and efficient. It results
in better esplayerwemployoe relations, and im the preventiom of cccupational illnesses
through proper oontrol over the industrial enviranmest.

" In sppredsing the plant envirenmental factors injuricus to heslth, it is
necessary to determine the extent of the average industrisl expésure resulting from
the raw saterials used, from the manufacturing processss giving rise to toxic gases,
fumes, and dusts, and from the intermediaste snd finished products formed during

- ;each phase of the operation. -

Much progress has been made during the past twenty-five years in ths development
of new methods snd new toels for determining imuatrhl SIpasures.

The d-nlqmnt» in 1922 of the Greenburge-Suith Iapinger gave us for the first

" time & standard instrument for the collection of dusts: The underlying prineiple of

')éhﬂ:l‘d.“icl is based on mhgmt and wetting at the dust particles by drewing ajr
‘through & tube et high velooity agsinst a glass plate Lsmersed im an sbmorptisn zedinm,
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- The dust partisles are trapped in the liquid, The United Jtates Public Heelth Service
establishod permissidle limits of dustiness on the basis of the results obtained with
this device in ocorrelatiom with medical studies.

A mmézétﬁﬁéi:hm a8 the midget impinger, shich is identiocal in
prineiple with the impinger was developed in 1936 by the U. S. Buresu of Mines,and .

" haé cartain sdvantages as well as dindvaz;tagu over the standsrd instrument. Improvee
ments have been made slse in mieroprojector methods for comting and measuring the
size of dust partiocles.

A filter paper method for obtaining dust concentrations has been suggested
:recently by O. E. Brown of the U. S. Buresu of Hines. It differs from the impinger
mémmhmtmmtum;mmmwanmmm, with & hang
_-opsrated juyp, $hrough a special liniless, highewet-strength, hardened filter papers
The dust iz removed fram the filter. paper by shaking in a dustefres liquid. Counting
is done by the same procsdure used for impinger samples., Rssults comparable to those of
tho‘ impingér are obtained.

A number of direct-reading instruments have been designed to determine whather -
a health cr fire hazard exists in confined spaces shers flammable vaper or solvent mine
turu may callesat. OGoabustiible gas detectors and ind:ut&a are avallable for adequataly
Qdotarainivg vapor-sir mixtures for explosibility., An estimate of comcantrations of total
mlmtntwruhthutmuphnuotmmdutrmmmmtmbondobyagas
interferemster. Amucm‘hwanmgforwm. '

Anﬂn‘byofmalan&dﬁmhanhndmhpadrorthodmcﬂumd
mmcmtotmmmxtdogumtb.umm Somotthoiumuavmabh
mdulanldto continuously indicate carbon monoxide somcentrations in air.

inother very ussful ingtrument for flisdd work is the vapor detsator whiuh:u

‘priusrily designed to fndicets merourywvapor ocngentratfons, It ean alio be used te
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'indicate other vapers, such as banzeme and pyridine, which absorb ultraviolet light.
The estimstion ie made photoelectrically and gives a direst resding of the meroury
vapor comcentraticn in the air.

With the {ndustriszl &pplication of roentgen rays and radium, a numbsr of devices
" have bem perfested for recording stray radistiuns in work areas..

Similar advencement has been msde in the development snd spplicstion of
appropriate control msssures for hammful industrial exposures. The choicse of the measure
'uscd dspandt_npeu the cimatanm giving rige to the hazard in each individus}
‘processs Usually a ’aabmuan of messures must be employed to insure suceess.

| In genersl, [reventive msasures include the substituticn of haryless or lsos
harmful substances for harmful cness the segregation or iselation of processes which
_produce oontaminations englosurs of processes or sourges of ocnteminationj local
_ _e:hnut ventilation wmd nmmnd goneral ventilation; wet mathods for dry; protective
| /rupimtoxv devicess good housskeeping, ahop educationj and md.ted superviasion,

The.determinations sade from tine te time of safe concentrations for various
toxis atmcspheria conteninants, and the publication of the reslts,%y the imeriom
Standarde Associaticn and other organisations; serve ag & usefnl guid. in evaluating
the- edequacy of § ¢ need for, additismal control measures, ‘

The n'oqunt pablished listing of all respiratory prouativo devices thaf. have
obtaeined official oa&iaﬁuetmfmmv. 8. Bureau of Mines lidom the
selestion of equipment m bas pessed ths tests for ufm. rrasticability, and
ofﬁcuuav raquiroé.

Bauarohmk. bothlnthahbontcrymdh the industrial plants, have bemn a
oontummo source. of new information for evaluating and comtrolling udnntrh‘l health
has_n'dl. i‘hopuattodappliuﬁmofm%dnmdmmhdcpm largely,
W,mmmmwummmm ﬂuupd.d.ﬂvatvhich

P
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the fleld of industrial hygiene haa expsnded during recent years has practicslly ome
hanated the number of availsble trained personnelrociuiredfor inédustrial hygiene work.
Tho need for persecamel 12s great and ths opportunitics are many.
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Industrial hygiene may be definad &s that brench of the medicsl, nursing,
‘ehemioal, and engineering soiences which is concsrned with the study of the effsots
ormmmmmmmummmmumum"m-.m
with zeasures for eliminsting or controlling the ¢anses mad thus preventing or modifye
ing the effcats. ’

,. 4 well planned end sondusted industrial hygieme program helps industrisl mansge
ment %5 carry on the company's business without damage 0 the heslth of the working
fores and aima st rendering industrial 1ife healtly, eafs, and efficlant. I8 results
in better esplayer-employes relations, and is the prevention of occupationmal illnesses
through proper oontrol over the industrisl emvircomeat.

In appraising the pland environmentsl faotors injuricus to health, 1% is
necessary to deternine the extent of the aversge industrial exposure resulting frem
the raw aaterials used, from the mamfecturing procsases giving rise to toxio gases,
fumes, and dusts, snd from the intermediate eud finished produats formed during
- sach phase of the operatioms

_ Much progress Bas bean made during the past tweaty-five years in the developmsat
of new mathods snd new tosls for datermining industrial exposures. |

‘ The developaent in 1922 of the Oresmaburg-fmith Impinger gave us for the firet
time & standard {nstrumemt for the collestion of dusic: The underlying prinoiple ef
tais device is Based on impingement and wetting of the dust particles by drawing atr -
throngh & tabe at high veleelty against & glass plate fisersed in s abeorption medius,
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> The dust partiales are tvspped in tbs liguid. The United States Public Health Service
" astablished permissible linite of dustiness cu the basis of the resulte obtained with
this device in correlation with medfoal studlss.

2 smaller {nstrusent, known as the midget implnger, shich is identical in
prinoiple with the impinger was develaped ia 1936 by the U. 8. Bureas of Rines;end
has certaln sdvantages ss well as disadvamtsges over the standerd instrust. Iaprove
ments have boen nade also in microprojector methods for ooumidng snd measuring the
sise of dust particles.

Arummumruemsngm”mummmm-m

s recmtly %y 0. Z. Brow of the U. S. Bureeu of Mines. It differs from the Lupinger
method mainly in that the dust is resaved from the air by drewing the atr, with a hand
opersted pap, threugh s special lintless, highwwetmstrengtd, hardsasd filter paper.
The dnst is Tesoved from the £11%s7. paper by shaking in & dustefree liguid. Counting

_ umwmmmmwmwm fssalts comparsble to thoge of
' the ispinger are obteineds |

A mmber of @irect-resding instruments have boen designed to determine vhether
& health or firs hazerd exists in omfined speces zhave flammabdle Vaper or selvent mive
tures may collest, Gombustihle gas detestors azd indioators sre svailable for adequately
*deteraining vapor-air mtxtures far explosidility. dn estimate of conostrations of total.
solvent mixturss {a the atmosphere of sa industrial environment can be made by & gas
interferometer. 4 pertable {ype is availabdle far field work.

A varlety of sethods and devices have dem developed for tie detestisn and
mtdmmgub%ammm Some of the instrmmeats available
m«mmummmmmumm«mmwmm.

lucther very useful instrusant for £1e1d work is the vaper detestor whioh is
‘MWhmmeﬁuﬂm. I% ean also 'be used to
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indtaate ather vapers, such as bensens end ppridiss, shish absord ultmeviclet light,
The estination s unde photosleotricelly snd gives & direcs resding of the sereury
mmemmmmmm

mmcmmmnmwmumumummm.ammota«zm
have een parfeotad for recording stawy radistions in work sreas.

Stailor sdwencemant ke heen aade in the davelopsant sod applicaticn of
rpprorriate control ssegures for harmful industrisl exposures. The cholae of the neesure
used depends npee the alr-unstsnces giving rise to the bezard in eadh individual
‘processs Ususlly a coudination of mescurss tnat be eoployed to incure cucsesse

La geaerel, preventive messures ineinds the sukstisution of hargless or less
haraful sebetancaa for Mermful ones) the ssgregation op irclotien of srocecses shich
.pmmm;nm«mwmummm;uw
;@smtmmmwmmmmm;mmmmmmn
respivatory devices) good housekesping, shop eduoatisug ssd asdical supervision.

The- daterainations sede from time % tine of safe somcwitvetiome for verious
mmmowmmumu.mmmwummmwmmm
smmmummmmusmmumzm
w-m«nwmwmum“.

m-mxwmmm«mmmmmsmam
mmmmcwmmu.a.m«mmum
mwmmmpmmmmww.mmm
- sffiatenay requiveds . o

mw&.w&mm,mhmmmpzmmmm.
oonfinusus soures of nev inforsstion for evaluating snd eamtralling fndusteial bealth
hasardss The prectioal epplicatien of nes wetieds s3d new teeds depends lergpely,
| boverer, upes the Waintag sad experiense of Mose Vo wee thems. The repldtly 58 siich
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