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: Froper respirstory protection of worlmen, regsrdless of the induptry
N the **Lvidual occtrpatio,, ig Sundunental fer their bealth, nafety, end -
ied enoy., ‘The.problems involved in vroviding this nrotection have virtually
13 8Sano, olwenta. although it Lg unlikely that {wo jods, even on the saze type
2 werk, W1l have' exactly the sesme ravards. Sstisfoctory sclution of prodlens
ropbed, by at tmospheric conditions that are unsefe or detrimental to the health :
tXX cfz‘ a"c(y o workers con be reached only after careful annlyfis of individe - - N arai
22, c Wm;%&ncu., The gpecific fmmuwiiz. dn ihe alr vo which sach werker on
ach de% Ly exposed mast be determined, its dangers recognized, nxd affective
votoctive mansures taken ~ mearurey thst act only protect but offer a minimua
4 <ncoxverience o the worker, Eealih nnd safety studies ¢f resplratory haz-
is rp*xire Ay road kmovledgs of the physiclogical effects produced by various
ustz, mwta,, i".mes end gases end of the physienl nod chexical reactliong that .

erait Q‘Mtita‘ii‘n detsction and elimination #2 theas gubstances ¥rom the wiz = 7°
Teatbad by wo:kcn:m. ' o

L e »
.

/kl' . ,,\n-‘

Lpu-o perteiring to protact en sgadnst toxlé gazes ln the
'méﬁutv,h"muiw, Tud writings dasling with dugis end other
u:an'm,, alnborne Waterisl paculiar to tial indusiry are relnt! ively Law.
.co*di:.glyvgﬂ&hix paper deals mainly with hazards of the latter type ead mekes
28.vngge itml at %6 vrotection rgaingt then, , By drawing oa the experlencs

o‘u.- ’«rndm{l u itﬂil hoped that the informatlan will help to promots greater
#and 3arely avong workmen nnd adsiet safety, perspmnel, and cowensatwn

rmms L2"the petroleua induotry to meet ihsir isdividusl problems, wheth

4 perim Yo Yurning lead, meveying paint, pand~blasting, clemning end renai~

3 Tuzkg m@rgt.*?lla, or vther occupations in which men sre ez:posed ‘co reppiras
1“::5.»..&”3, ',’_ o

Y

o
B¢
o
»)

F ﬂg"?"“”;'
e, : Ny 3 2
" In wrapa.ing the following ﬁ*ﬂcus:ira af dust and related hazards '1?7.‘ 3%
the petrolevw: L&ust*y, materiel has deen drawa freely from and froguezs Gt har:
erecce L3 made Y0'a cerieg of pudlicaticny propared recenvly 'cy the Sealth 3
.!..'l‘“‘ ..’.‘{(ll, t ! 1] .
The Bursgd of Wines will welcome reprintin ng n{ ttis paper, provided the
H'_,ollo»ri..g Toatnoie ammowledgnen‘o i3 uzed: "Reprintod from U.§. Durean
\(m Wings Infomation Oivewlar 6015,1 o

Prezented at,tke’ Intornational Petroleun Exposition snd Congrdse, Tulss,
." ‘1‘:..&-, uw 2 1936Q |
Lastointe” mining e.gi~eor. V.S, Burcau of

Nires, C
Senlor potrolaws ang_neer, U8, Puréan of

Vireg. '
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‘“c, zevy  Zowsver, because indusiry generally has not takfm X' grester, lnvers

AT, )
(e s hesahs S ove®
sﬂ ’-I. -’ \.n:. d

. Al vJ(
United Stotes Burema of Mines, c:.‘..‘.‘:..od "w.mu’

8.}

s of .->renth4ng Dustx, with Spmcisl Rel e*en*e to S
Soze idsa of the izportanca of the prodles of '*aspim ery »r otoctiﬁﬂ

and the fremendous cogt incldent to thig type of hazard znay gz.* ed f.tﬂ 53

Tollovwing figures: L :,1-7,\%

,,,,,

- 'w:::' B
South Africe has peld ovsr §55,000,000 in conpensation. for. e;*.li l‘?
one exd has en additionel outstanding liebility of s;h 000,000; 4a 1932 el
vovming §5,000,000 were allowed, In Wirconsin during 1332 app.oz:nss.eh’ eord
$207,000 wos 'oe.‘d iy compensaticn for occuoationa. diyaaae:, aad 22 ez, 1930 3%
1832, ‘nclas*va. the i=demalty cost of the Siate for cccr;p fcnal"‘d.fxeuu'
eroessd over 80 yerceat, vhile acci&npt_cwpcnut‘on Hn “edntrant feli"m_v’i
tnan 30 perces 5.7. Th¢ experdsncs of pther Shaban. o n\*a‘*““ "'“'"”". Lo
eited, bub-in this dlgcursion 4% will suffice to observe: tfm wg‘.‘ta:__ '
courty of the Unibed States a§ present Lavolys clednp) c*\mcw 2 _‘$_*00‘
Tor gllicesls, axd S:."Di..gtokj satizates tha.b t}mne cla.ns“in.: 2 d,u!{»&-
00 percent over these 4n the previcus yoars $hough ‘Bome” cf‘tﬁase cla.}::tg
net Ve allowed ard other cases will de thrown cu*b ¢? court Iitigationin @w';é
sive, and judgzezts of the order of §14,000 and $21,000 are not URCCIAORe,, d‘v’ff’J
dreds of cased ere belng settled for szeller wmmm SRR ﬂ : L .',-\.;,ﬁ.. .
R AN '. ',V' '_-‘.4'-__‘-...

.

An locreesing dnberest in poclal sscurity 5 Mdz..m&'cy Iaﬂ zw'r
bedng considared and pazsed in many States relsting $o Hazards’cansed '37’,‘. A
mational disences and to compensation for people affected by thise" ‘Alxezss e
Tne ntersst of iandustries rlso is increasing in this vitel rrodlen, vhich g

in preventive measurss in the past, mush futare trouble ma,yba e:cpeci,ea, s

larze sumes of neney prodebly will ba vedd zs co:zpensa’cim- B W

X V’W ‘P“I.‘j '!«' "““\,\v, ,.%
R . o LR
Az indication of the growirg reslization of the i:nncrtanco of PO
einospheric conditions 43 found in the enmes expentifures now being mads] '°" =
bir-condition office “uildinge, factorles, ed mesy voriing plices By, Hbend &

L/ Enrrisgton, D., end Dzvenport, Sara J., Ravier of Litersture on Xffscts of
Breathing Dusts, with Special Reference to Silicosis. Pash 1. Chapter 1
Defirition znd O’assificnt on ¢f Dusts, Chenter 2, Sources of Exposuss
vo Dustos  Cherter 3, Physiological "«‘i‘fec»:s of 2Zreathizg Dastyse I“*'G—J‘A.
tlon Circwler 6835, 2ureaw of Wines, 1935 . Peri II-4, Chapier B .0
Preveation of Ingh Disenses (SBCtio:s 1 e.:.d 22 : Inforr:.&tion Cirewlar 6501
Burenu of Wihes, 1935 117 pp. Part I1-3, Chopter Y. Pravention of Dusy
Difef-ﬂcs (Sectiong 3 = 5): Informaticn Circular €848, Bureew of ¥irss, .
19)5 el0 pps  Pert ITi-A. Chapter 5. Zconomic and Legal J,s;oecvs ot D"S“,.‘,

teeaze in Industry (Sectioms 1 and 2)1 Infornation Clrcules 6257, Fures,
“' Mineg, "939 256 pp. e '

A/ Griff, WM., Tha 'Despo e ibility of the Feelth Departament’ for Occc:ationel*‘v
D*Eease Control: Bnfety Ingineering, vol. 68 Ssptm’ber 19311, ¥Po LEZI
» “\_
&/ Beppingio eny Cu0., Discussion of vapar by Dick, P.G., Role of X-uw :Ln L-- .
wagiriel Zvelene: Ind, Med,, vols b, 1938, =, 161,
Lgos U
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ventilating rystems of prover design to keep ihe pir free of h&..a:do‘:u& gubstances
Although “he rcope of thig prper i confined %o diecmaeioaa of indivi€nal protee—
tion E.G&i'.‘.sv regplratory %azards, the Lmportance of & ypositive.system for prop-am
ly vertilating buildings, specifie worl, or working places sboulcg.not r.e ms:‘ -

M"'l

;W?

R I s ‘c:"i"lf
Yany pevole bellevs that silica dust ie Ao onlyydwttth&u&f’“vi “h_‘*’g\
lungs cdversely and thet silicogis is e disesse that has been. *eccgn‘.:ssgl«only in
combarati.vo’y Yecent yearss Nelther dden is correct, nor 4t 4hs m‘mm";.exﬁ\ 5
tory mrotective squirment new, Eipnocm‘oes. bora about 460 B Loy, zpdk:&
metal digrer as b men who breathed with aifficuliy and hod othér cywpioms 31“.4,
$o thoos found in pilicosis. Celsus, & Ronan medical writer vho lived in the'
:'irst century, wrote! M3y for the most terridle form of Brumia*icn,..z thatemnich

the Groeks colled phthisios It spreads Yo ‘the lungss . On toD. ,Oﬁ—th-l ulcem.lcn

1‘1’

(t- y'
-

fl

be crours andradReTover, eaich ey i;m ‘diskspéars and sl otoen ‘imﬂmw‘-

-

coording Yo Harrirgion and Davenpori T"Dro‘oa.‘oly the oldm& publiahsdr ﬂA“m e
gexding the harmfinecs of exvosurs to dust 12 the stetement in F iny*: ﬁat&ral
Eigtory that Mirlium (red oxide of lezd) refiners ‘a the factory. &-_-7610:9 thate
facss wiitk loose dladlsrs, which enable ther to ges withouiinheling tze fatels .-
durt, ¥ ‘¥ rofsrencs la of wpeolal historical intarest,, ul;rit ii.;:ro'babﬁvaib&;"
rirst me:txti;n of protective tquipment against the hamaraoz of 4ns ﬁﬁ?a. T .~“f.-\.’-§“
from 25 t¢ 79 A.D, N ,z". " :‘w‘ﬁ . b "u e
Bk w*%‘“‘**‘“w 2
Fraz eboct 1551, whea Amatus Lusitems renorted 'bhatf”;:o EREE ;w‘f"‘
cupled with the preparabion of gyuszd ond lime died of lung. phthiufx,;.é e AN
of the dizscse pnd various steps of protection sgeinst 1% haveydeedt ora.orilens
continuous, Phihlsis now is'considered gecerally as deing: syaonymeuswith.iuder—
culogly, rad elthoush ::any veopla usa the word Feilicosis® as n general term.
sctunlly tha edplication is only to ¢isones coused by silica &ust.. Poewtoconi
osig (frocn the GreeX pacumon, lung, ead konis, dust) i3 the ea.‘e"al' term now bemg
a**ol ¢d to all dust diseases of the lungs, %, whothey caused, Yy £idrous or.acnfidrovy
substrncss, ond 1t is Aikely $hwb this word will de heard more asd moves, ‘Other
manes given gpoclel duct diseases are silicatosis, anthracosis, siderosis, and
&ELAZLLLNs, vhich pre czUses, resnectively, by t‘:e Tine particles: of 'va:itms

#, siliceteg, conls, iLron or iron ores, andmwm IR AR AL - S I AR

‘H'"‘" A.d'\.#" ’G\ “"3“:"
Yo facilitate the following discusslon the eubject hasf‘ﬁeen di vided

into Tour subhesdings: _ A IR L
1 RN ;’*‘u SR
1, Thaet is & dangerous “atmoapnere"? , R WY FLPpIRN ‘“"*
2 Deteclors for testing vessidle hazardous atmocpb. TS
o Iquipmert for nrotection, Ry
=y Use of equipment by werkers, C S

1/ according vo Zusinecs Teek, Hay 2, 1950, pe 19, 48, 000, OOO ¥as opent, Lon..
arr conddtioning 4n the Uwi*ed States in 1935,
g7 ~ ‘e ?
oy fiore ¢t ed Inf, C.“vp 683’_'>| D 9A ' -
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Iz 414 Ly in gufficlent concemtratlon and breathed' io:g cn VoF “‘a.l- epiasd
to date this thecry hea not besz accepted geverelly, Seme’ peaaone clais ff’f»

Tom NG B L s et £y
:

1.0, 69187 | L .
. el WEAT IS A DANGEROUS AMOSPEERE? ¢ ‘:\x“f X

it t e . L e B K .‘.

A sbfe rimosph c*e‘is nore easily defined with ace ‘-a.cy “‘:.an &¢ "1:5@?;‘@

cug one. A p”sc‘ble definition for s dsngerous atmcsphere 15! . An atmos*bb"
iy fargereus whex it contoins ene o mors forelgn subsiances, such as gsz.'
mist, or fuseo, iy sufficient Quactity t4 bé raymful or expl osiva, or vha:i‘: 853
Loz not contaln’easugh oxygea o sllow working with num effle

i‘pp"*‘b li.'c. or vhen {ha teme*atue ond hmidity ere too'k 8h £°" '3
N g I - '.\'\,ﬂ ..
LUTanCey - ( . u).s e :""‘.“1{-5-’;

. Regsrrch has nscertalved thaty undar soms ciré&msémé‘ésfcuﬁg LT £ A350
(such as hydregen pudphide, corbden monoxids,. chlcrine,,‘pn mlph::r"f’f&icxﬂ,? RS

.

certals fumqs (such es mercury vopor, acid, ‘and. Lw;—miﬁsfms;ﬁ?&ﬁ‘-'

=igts(such aa paint, lacquer, and some irzeciiclie: nprsa's)’°&ot 2Tt s fl"*‘f

neelthy Othar amﬁ’es could be named in each Py Eha *-?:M";zQd'.,é.&"d.aib’bi"?"'"' &
guthoritien bxﬂ Lows “4hab Yrentsing any kind of st ‘may: Zi.u‘d.k

“nerg org caces that sprear to beor cut the theory) that the  pregenco of an; il"

—“f‘»&:ai-@ g2t or air of bnorual content will cause the dust %o af*'u{ct the EAL
iravory organs more readily. . .““'“ Ny
? ¥y org v .o Lo ; é‘:”" 3 °®;§
' Jusi nsed nob be visible to e dangargnp) in iact virima,.ly Akl ﬁ“;%? -
experts ballove TRa¥ the most dangsrcuy dust particles canno& be ‘sses by the R
rekod eye. They FLnge la slze freu 0,5 micren %o 2 microns or passidly ‘IPJ." %]
sieronds (4 micron L8 ona-th &th of 2 millimoavar oz ¥yprecimatily;l/2 ooé
- »nch.) Barington wd Du'enpo Ewavb‘ C o ""5~“~”“’"% ‘f*"”"“ e T
w ; 4

E’he‘ slze of per ticlaa in p*oloma 8 emsionfizix’ tha a.ir s mre
likbq t6 be uader’'s microng than over; prod u%ly ‘the. meEd,] &E"a"a{m 6313%; ;
1g thal ranging frem. 2 zierons 40 0.5 micren or szaller’ becadse: 5‘3630' ok
'+ Pelpable particles realily remain'dn surpension in' the'aiy Lo 1ngpersolong

»of $ime, The gize of fume prrticlen ranges Fromw 'l 4o 042 micron' in AighesEripe
Ia other words, it is thought thut the amaller the particles ..‘19 groatsy’ tié&‘
danger, although thers may be a lower Limiting size pe well &5 o higher one€is
wnlecs ospeclally warnod, eaployers and worlmen &re prons 0 regard impel- ¥
peble nonvisibles dust as altogsther harwlessz, Dust pax tic’es undexr § ”icl’i-"?
in plze “ead‘ly pess through ¢he "outn and rnose, traverss the bronehiall "T(Z
“&Ssaéea‘ 2nd lodge dn the alveolar ticeus, frem whleh remote parts of thd . ;
lung siracture they uswally cannod Le disloééed Dy hamd_ng c:'_ co\ag:.i:.g

Y

P

st

DN
-l

_ N0 ane peems to be phle to state with ex&ct‘mss'%}l:g :a;" si 8 z{n;‘(:’f:é
&bﬁ;%i_,/_m MEMW En Tafdrmation c.rcj“\i:‘.‘}iéa?
Pf°P8~ on by the Health and Safety Brench of ths Jurssu of Nineg tncludes By
B;T;C«GM that mountain air contains 2 large particles yper.cudicicentingtédsy ,
voiie city alr conénirg 2 13 tn 100 such particlss pex cudbio csnt,::e%q‘. -_Q_‘ha.;zjff

. . T e

A, . P ‘ RPN wrsaT e R '_-:.}”‘,}rvg;;rl‘g,

O/ L~ A i 7 — ’ w—‘;.:’i;‘q
- wors c‘t°d7 InZ, Cire, DSL‘-O. Te 0D, , ] -~.g‘;‘ ;
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Pslleowirg .egu'a,,o_ 2% the Irdustrial Commission of Wiscomsinil iy sa ewrzple
of the d_s. gtendarly tha% gve telng get up for indastry b:,' pone o“ tl.u S‘a R
STenpe Ny :

The meranr silica-dust concentracion ccnsia’ercd rs“:u‘es“o‘ Ine
ths pir treatted Uy & wovkmea ad any noint dn tha normal breathing zcae -
nce net deexn lefiniielv asg ta‘hli.“.ed. ne coxmiselion, Lts ndvlsory comric
mitbes, employero, end ecientists have a{,.eed on a tentative Iigura.ot. = o
15 =lian covrtatle dusy perticles under 10 microcs dn- lorgest dizengicn
Wit fro-gilien conbeat of 35 werceant tn m cubls foot of the. elr es Co-
temilred by fne Unlted Sintes Dublic Feolih Service tecbnlqueg Variaticzs
in free~silice conteny %111 moke proportional inverse c._:mges in tiis
standard, Ia the cose of vracticslly nuzre gilice the perzissidle cuat cound
ol bu 5,250,900 Tounle vl pArYicled, T2y countavls p&tlclee ia measnt
<tose nortlelon within the range 07 size from 2 to 10 microns fn trzer
Yunzeet dineasion, Iund nordinlen Iomve tmn 10 wmicvond dr the lengost
¢imernslon do nof ¢rdinarily reach pp*” Ehe wdy ‘r‘m“ﬁ tbey cea :de
IRV !

i e o S .
.' Teew J“’ o ‘.\ [

. "", ..2;“‘: “‘"V N
.- DY

Frcm the foregoing discussion 4% con bs seen ’ch&t desro,‘te,t e\ e c'-de*’
tuly given to the hazord of dush definite and exact informebion:is neageT T |
1ro to ihe resniratory systexz coused by dust, like thab. causéd. ‘o}azmu‘,*mats,
2d fumes, depends upoa the concentration and the lengih of exposure) bub wliks
these gubotances, she size of the ust perticles cmtert into tha-tazards “53*~ ,
cause of ths very aature of this problem, which pertains 46 certedn ceuges axd -
trelr effocty wmon the muman bndy wnder ynricus end verying circuzstances, exd
vecause the reqidrad t2chaimus of desling with tha subject cannot be reduced
0 the gxsciness of & mathonaticel equation, safety exginesryg end all others
concernod with dusy hozerds will @o well to Aplay sefe® by protecting, insofax
us 'eanibxe ageinst eny atwoophere that is 0% roxmals

b
E

Some nf the mora commen oocupations in ths petrolews industriss whers
resniratory protectics my be needed are cleuning tenks,. gaging, send~dlasilng,
rendling coke, clecadny coke out of stills, cleening drick, ha.nil~5 Lasly ve-
terials (such as mxl’ers earth, cement, lime, eypsum, clays,.sndidry cousties),
Cortain weldlng opereticns, turning lead, vuning orf paint, pelni-egpray work,

g2 ypeinting in close cusrtery, and the mony cperavisny iz which worimen ave
inuosed 1o duet end hydrogen sulwhids :

a )

ey
L

228 . '

+tout 10 vears rgo hyéregen culphide poisoning was censiigred en Cate
stending nazard of {he petrolewm industry. TFileld oaud plant worknen kzmaw litule
cronoihing about tne vaxic effects of hydragon sulphide, end even eafety ecoli~
nECre vere &1 B Lo3d regarding the npolicetion c’ wure and practical mathnods ¢f
Prozeetien. That conditicen hae been chenped redicelly, arnd through persistent
scucntion the fndusivy in genersl lrows oboud bvd*o.,e" sulshide gas, workoez
“tapted Lug toxde qualitlesn, and most compsnies are feirly well eculpred 4o cox-
tat hie rozerd.
10/ Sev Earrington, D, and Dovenzort, Bara J., work ¢ived) In . Ci:‘c:-‘W

v
»pe 88 mnd RT.

5
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DATTCTORS FOR TECDING DOS3LIS DAZARDIOUS ATIQSSHERRS ‘

The Zevelapoent snd commere ial zenufecture ¢f efficlent and ool
detectors £42 vesting the pevcentaces of poisonous, irritatizg) esd 4sfl =
Eosen end vaporg that muy bo present in the etmosnhare haws besn. great bIcY
Those sngeg:d v neclth and safety werk. Osly withis rocent ysors has ‘—b‘ ;
¢ondition Yesr browght sbout, and the netrolsun industry. has made wida usd)
meny of theve devicee ag tbey have becons av.-,ila'bla dn help_ng :iolﬂxi»l@&'
~ems of protecting $hoe lives and heplth of i m'voyueu \l‘.muaue’rr'

reers require one oF more ¢ them as an egsential port. sfithais ufe*:r GGFI :
exd exg yhorougtly fanilinr vith $hele goastruotion ool operebiobnEover sk
s Driaf rewuad of the nperating princmloa ol swe*‘al\&atcc..o*n“‘xbr* vy
Tull recogniticn of tha fast ¢hzt-iho UTse Y YO ob*a.in &e"i._i.e k:icm-ci‘-a*

GUUED taes nad oh gadn proficiancy in their cparation Aty wJPGC‘f/ ’t‘:xe::,’,:
thex wder vesh conditien N SRRt

Tetectors for Inflamzabla Gzs ' .

Dotectore for inflarmable gns that are 4o mosé c:n RO Y u.ﬂ"
the J, W». LeSedvy omd UsCuOe Tho gaveral debechors di:ffer 1o bonstroct ey
operete on esue_tially ths sams principle, ncuely, 4hai when ex glectricellyy
hented filoment Ly inircduced inta. an nvmoz\*)Li re tontaining inflemmable @Js- o
eloctricnl roslyiance nf ine £ilamsal will vary in direct proporiion-io;iieigEy
2oy of dnflunisble gay preseats . the varistisn of the’ ropistaics i Aé-’,,cﬁ,.‘ :
e ?me.er graduated in percentage of gas or percentags, of! exolosibiliHFe e
Aag :L._an B osre reasorably mecurate fox o*‘ce*t 2584 frcx: -'e)a;of 7% tba"w‘?
ialits, , \ : e w.-.’.‘.?gl%,"--" RSP
SRl r*“r.u{F:“‘::E) Ni:i':?'.‘l S

The Bwrell detoctor for .llf’a:z:"a‘ﬁe geg haa no¥: bee:rx”uwd - BSEONOTY
those that nave bosa mentionsds The tperation of thils detector 1§:bas
'ﬁ 6 prineiple that the products of combustion of wost irflsmmzble 523@83“5

4 " atur » A 1t 4 1) ¢
cleits : g %rl&‘é ggzx?n S. r%gttp g'\%ﬁ gﬁeggm‘ he hqzr}.ﬁmgt nk Z’aeh& '"ngc’.bw?s
A paabes of continuous inflpzmeble gas detsctors are ca the "a:k»@“h

*u8y 2ro not intended to be used gs poradle instments and 878 r.o% ﬁ.ﬁ >
ved in thiy perers Lo
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Dotectere for Texie Gases

Cerbon-lonoxids detectorg .o | .00 *1;«.‘2‘&“ “7 14

e ""'%"“\ Wi

Heolozita detectrp, - Then enrdbon nomoxide (COY is -ﬂaﬂse* *c\“-ou

gronad “k::*ce satvrated with Lodlne pentoxide in the presencelof.fmdsg syl:m

prurie nedd, fyee Lo&ine ig liber eted, vhich ctoing the pusice s gr ee'isﬁ}"’f

color 53’ CU‘p““i*" the skpde nf green cotelzed by a messured: volime. cb

u*«“‘ & color goale, the emouny of carbon nonoxide cen be dstermined, ' THE redy

O~ this instrunent 4s 0O, C5 to ) perccnt. Its aocuracy depends gomenial 03 t'ﬂc‘

ility of (he ndividunl te est*wa the true zhadorn. fShis é.evica 1g woed. |

emenaively Py tho Buresu of liines, manuwfactured-gas companies, end ot}ms dfﬂ
TAng tn asesrtaln the presence of cprbon monoxide. :
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Prrotoiric acid detsctor. = Thig device ig cowy&ct\“.m* *equoa Be
iitle tem..que in ite operation sxd i« used vrimarily for dstecting the prase_.,e
¢l cerbon monoxide in tho blood. It is very sccurebe and will deiect frow gero: ;
Y0 0.2 percent of the ges iz the alrs I% operntes oo the pr ciple: that"‘be el
Zindty of cardon monoxide.Zor the hemogledin of the dlood:is abouti300 vizes t_c.‘
of oxygen. To vesd the atvosphere for carbon monoxide a el libottlelis . 2415ed
with the alr 10 b¢ exazined, and 0.1 cm3 of blrod, whick 13 2iluted. to 2 ) W vh
dlgtilled water, 45 pluoed in the bottls. After sboud 15 minutes of agitaticn
»hia nlood Boluticq L3 treated with a compowmd of pyrotrmio—oymgall‘c acid arnd
vk resuwliing color cozpared. with a standsrd color scale.: !y g2, .n' AL

v 417 ')" "U {"-‘l A - (:‘lf\vo
Continucus c_zbon monoxids deteciors, — These detecto*a are mafe vin $

sbabionary and portable nodele, A1) models require a. zupply.of:relectric. cuf*_e..,
..<D}‘y-‘t}cll o)l ntor&gn ‘batter“ea mgy bc Lseul) ‘.m n‘ﬂﬁ“qtﬂﬂd_ﬁ"h‘\‘"“"”-'\‘ :

}\(:nt,i
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“‘f’o‘\~w.‘€ -\'-t' o —‘-
Lo Ee DeoV Vhat waen ‘carbon. monc;:idc De.auaa bhrmlghm(qcm W N

. the trade name of MEopcelite™ i 48 converted to carbon dioz:*de ey, tmqgme:a%s,\
- Laat, The pmount of reat generated is,in di sct proportion toy tJ‘xcht el cav-nL

ou moncxide present, By memas of thermocousles the smouzd b¥ beri iy roccm&%\;‘f

Con g Gl marksd 4n percentags of tarbon monexids. pwaut‘@m"{i:\s teozien iy x.m‘
Bieccurats, tho \por‘c._blfe type having a dial. g‘ac'mat!*é. te 0. Olpwcmwwi’@,@:
2 T ! B i RAMAY - e! ~rwrm}?&’{

Car‘oon monoxid& de.,_@c’cor moule. - Th s davice: cc*s~s~¢-.bssan.iai;3’cf ‘
2 bolution of palladium,chloride in acetonwater, vhich ig.sealed dna emallY .
T glass vial surrcunded %y udsordent cotton, When the vial i mmd‘t&o":{bln‘ﬁcn

_ aa.tu:a.ucs the cotton, The pmpoule ia then }.mn.g in the atmoaphor& to’bu tepter”
- 2o appr oximately 10 mimutess . I? oarbeon mcmoxide i present 'the soluflion on»iks

ccobton will become gray Yo grayish, depending oz the Concentm'ciw.f‘! *m‘.v".;‘,
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v . Eydrogen Sulpbids Detectors . . s >
'.’U , toA ""2"%@. L
Athouzh I;ch ogen sulphide’ (Hz") ..as a def rin te odord(t Mp»c.alie&&

“C’vt%‘*ﬁé:g“ enell) in minute quaniity, the odor cemnot beyAspéndedikiponits) g'ivws"‘“

/.W&l'nine;' generally epesking, ne 1ong as the hydrogen su..phiaeA cm&m’we’ie&a-ihe R
- person exposed to the zas ip pafe, - SR 40 3
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H:8. & )wi__,&gn_euln 14ce d;_t;cto.. - Chemiste of th&Bmewg of Miznes
iy kave perfecied & portetle mesns of dbtocung hydrogen sulphide, Tus fe-
Sependy upon the use of silver cyanide on echivated aluming, Whes g Déss—
1 l‘::me ¢f the plr contai‘.nng rydrogen e_ln..*ce 13 Toveod th:-ofuzh a tude. ooz~
ing ol material 4t turng dlack, and the lengih of the discoloration da the

-, ;9 is & negsureg of he ,‘DC-CBI‘-t&@S Of the £rs pre:aC‘:.t. BTN \,,u,,, Y WLPHLX

: L e R JQ‘,«M\H’& e
i Lfa:’i BCOLALE DADEYT, ~ This me ‘bod beg been used Lo detect ..yd.*ogon Fole

-";**‘31 but 1y ig not positlve eund its acc recy is liaited, Tos zethod conslsts

0 Baturat f‘é & plece of absorbent paper with lead ecetate and plaging whe peper:,

:abt 28 eiposphere to be tested, Discoleration. i..dmzucg thay’ b@rc‘:@gan wulphide U
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Flimo Sofeiy Lo h BT :
Laciz of xXFges 12 (he eilr epn causg denth as “eacily-&n z6et ?0““}}i
Ctevse  The guiziast (though not rlwnys <he selest) ray to tslls Wﬁtuhﬁ“ tf :*
Feepkare 4y deficiand {4 cxyzer 4 bo gos 1 & flaze wQA bueSiad) ":‘if e
e2visadle 56 nas an o*cn flaxze for thig PUIDose Docausiiliihe! posﬁ‘b 9”“%§5*<
e exoleonive gas, A Tésent tha flazs pufety lawy lg . ths. basv~pc**50’dﬁh*f4ﬁ;
for doserniuing kbutbcr enough oxygea Ly vprspsen t to *quc‘~~3ife~*'wovﬁ*e- 7
1ean Ly not & roolyvocy dsvice, and 4 umber o Tplostony with hepvynldss 2y
117y neve raculsed. fron Sbsraleuaey Ly LEEyy O“B La_go potrolaumﬁb'sz~}yﬂvi 4
20 270RIbY the wig of tha flawa sanc sy lexpy  Oaly a brvpa“*y‘asaaﬁblgdfigyii
27375 lamp rhetld be used and then ¢tly Yy & versoa who has. baww t*&wu€&~~“9‘w’
ces mnd Sully vrdevse ents Lts hazerds cozstruction, gnd Drrper aosﬂwtly‘ :
';.;; DUt LS
-nEtrumsrty for Counting and Reco*d*ng Amount of Dugt {aiAls f_;;;jﬁf
R ﬂ_f‘j%%“ i
. Lomumter of affferent devices are o1 fhg ma,kbt ani L4se ’0“'53f o
=irirg the gi.4 snd phduny o* durt frtleleg L che gix To qpe*aos ;
birments roquissg practics and ey, I gansrel, g xa:blu of the ”uS‘:EJx??
feley Lg sne atizagniere 1y collectod by saxs suction meth tgianﬁtfyfﬁg -
oretory o gluilaw ﬁlaye, pnl counted by meany or: n,m*caoucopépéfxbf 4
Seme o thy fnesmumgaty used er t.,z ‘rpinger, eles ““Al\p"s"ﬁiiég“ﬁr'
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san¢3 of s2ell 21l elzhy than (4 POdLesued by maman elrgg bab even ;:ey’”,"ifg
elwrys dndlorts rhetrer volsonoug gases,, 2ust, fusry, or nisy are Dreseny ‘“i Seht
erronding atmosshat Bither chemies) anwlys 8 °F the propsr-d 8Sacsox] \
te vsed o dndlicats Log Arecence ¢ gmey  Depandence wpen-gmelly (gight)
CooEny other huenn ginge in an effory {o daverning tho yreserce of g v
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o Cmer will Y woriine oy 2 LA LR ?\" it
h €. Uader vhat co’xc\.iriOns 11 mon be working? That is,. :*11 !v ki ;’
A2 ,hey bs in eremred quariers ond i3 A% onening mall Yhrough whie¥)they ous ;' L
e “entor or leave! et g RSN
nob 74 “7‘11 n conbinuouy currend of alv bs vesdllating” the enclo\xuresb?j%_,
ey By ¥ill vorlr de routine or emergency? s AT NREY -
2o 34 ?llvwkcme*al&geornmulaam ‘.’ﬂ~&~w””"“V“”*h~~
b

10¢  Eow much of the heod tnd Yoy showld Ye protected?™ That 1g;. y'

¥

\‘ u“ .'

=1

11 it bo suffliclent 1o cover Just tho nose snd meouth or s*ould tha eyss
or even he entire heed e prodecied?
11, that 4y the phJsﬁcal co:dit*on of the worker *“d'rha JeTe bis_ S
nl cﬁa.actc*iuticn? e e e e ‘W“"’ r.;&%f»v%;y,, o~
. : 3oty Tk 3 R Ao
. toy '1" i e
The enzvers 40 these questions rill 1 5»6313 ‘ndica‘a ‘$° yreper IR
protective squivasat to be selected. The calection will be, limited ’Lf"¢’4'
o the 'cllowinb aivabt°585 and dinndva.tmges of the mora ccﬁmoﬁitfpeﬁ

L U b % ey te (I
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e C e

Cnhister~Tvﬂe Gns Kank

C Thls protective oquipment oona&e,a of & fu*l oz kal?d facqpiacu,,c. 8 “ N
Lecy and pore cllyp, which dg ptiached by menns of & fla:ible rabber! tobe
to o eandster bung in frant of or ¢n the back of ths weereTs A o

. . . “"l‘-' «.‘.’_vv- ,,/:»"

Adwgntazee, ~ The masz is 1ight in weight, ocsunies li*tla anace, e oA
gasy to iv a~sp0rt, and filters ui most duets and mia‘s 12 tho geasy or mists .: oo
wre pregend in limited percentagss cr ouantities “‘~<<* g Ve i
P age ) ' g _:jj M; T ‘g;,é«\\,,, o

.....,.‘g JRis .

Dispdvantacess — The nagk cannot be worn with sefety: in,_ 3“m°8Pb°"° b

deficient in oxygen or in se simosphere containing more. $han’ a‘pﬁroant ‘b7‘7°1“&

sy tf any Yoxle ges except rmmonia, vhen it will give' protectibﬂﬁftﬂ3“§e~cent¢}
The laceplece must £1t tightly to tbe face) cuy leaks Lnddchtd tEatlihe’ maskiis =7

ineffective and may coune denth to the wearers The magk ceabs worﬁ§¢bly”1n’**

cless of gre fo* which the candster is designed ~ the ¢ype H (a*1~89rvice> canl

ter n*oteo 8 pfalnet Limited porcentagzes of i) zasos, In & vermiond hamid av-

.} mesnhiere o7 dwrdng herd work the face oerspires, 4ne reslsisnce of the canister

1. inoreases -3?~¢’"y and the mask bYecoses unconfortatle to wear; sometluss, 00,

‘ ° rubber may drrilate the ekin, The mack cem be weem in gafetySonly for the ' o

52th of tlza indloated on the CEn‘st-.‘ A max may enter & iangc*oua atudvphers

YL thOLf a6 or marg other parsons being present, 2 pructice that,- even with exy

tyre of ‘e"P**&t Ty-protective equipment, exposeg the wearer 0 tba bazked o

lesdng hls Life. Soms prominent peirolewn organizations prohidif the'uos of. cen-,

19~¢“ gat nasiks and u*i*uluvo thrt emergoncy *ccpirptCﬁy p*otec foﬂ mugd” bo obNJ'ﬁ

talzned by weing b osulvable fresh edr-htes mack, SRt e JJ?¢ 2 \?}11
"‘,‘\..,'. --,‘.'( -
- ‘ 2 RSN ”e=ﬂ.-~v‘h!~ ay e
Dugt Regpirators : Sl LN

. Ce e 'q- .‘,/.a %i,‘“ .

. Duet rospirators generally consist of half fnbepieces 4o i o BT Bt
Aehed an pxianst valve ond & filtering mediup that removes the dust fréw {ho: iﬁ«

beled eiry gone nre ¢quipped with a filter pedium theb removes paimd micts wnd ' /’fﬁ
soue fures,
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Ad. ggeg. « They are light in welght and inemsnsive. those’
by the United Stabes Bureou of Mines nre effective. v T

Digadvantagess ~ They cannct %6 worn in an rtmo sph s' the ’c‘co..'z 42
texic gases or fumes or that ia dcficio“t in oxygens Filter paﬂs ::Lsi
a% ceriain intervols, depending on the concentratlon.of.du 5y- o2 543, -\.Z’E{ag-"
Plece must £iY tightly to the fuce end hay the same aisadvanfacy as:-‘hhe‘ ]
“type mask ia worn, humid atmospheres, Sooe typea restrict thelfial& ofqvi

. I )n:.g,
) :.J.\J - Rl - 12
. Seﬂfwoqntg.incﬁ nyge‘. -.eg‘thiggégnargm.\%‘ijﬁﬁ ’

M

.ff( EE ’R‘t "3’{'“’1

T™iy apperatus connists ch*efly ¢f a x:.cuthpiace fartonsd VY & ‘fI oo

‘hose and various, yeduning valvss-tea twik of “oxyyen WnAer h Rk prescure’, ‘65.}?,;
“Tather somplicated machine and weighs 12 to 21 pounds for t..e balfahonr B
evaut 40 pounds for tho 2-hour type. ¢l g ;g _

' .‘\'-4 w‘eu Aw:»t‘s,,‘.

.A&'hn-ﬂbegc - The machine cesn e wornm &1 any aumosphva tha't will, 565

irritate or poigon the skin, when prme"ly pssexbled a.nd eqmpped. w*th th "- ’

rubder parts in good condition, e g
- RN - ) M {‘ lﬁ' - '. ; A T el
M. - I 13 dulky, beavy, ant rathar expenui;ru to,pgm‘ 24195

end naintalaj the wearer mush bave speclal iraining in,ils hue.‘oefore bt
vear it with, a&fety. (Mis xm;parpt\.s g ot du: ;general; \usufé *'cég%p}%

w“w N ) "
L&Bt’ y') . — '\ " . ' - ;“ \',.ﬂ%kz} ‘j‘mé*b"“‘
\'l"" .- //P ,,a‘ " <5 ;

C e v, Eose Macks and AiNL‘“e Reap..ratc;g f'}.‘%’““’ﬁ? ‘}‘ 7!
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Bogo )&asﬂca ond Resplrators wit‘" Positive Air R ."'1')"'" if

: L

Thess hasky have essen‘himly ths same type of "ace'v:&eca as :lescri.ba

for the canister mask, bub izstead of Yeing fastensd to K'Y cm.ate" At Amep pﬁf'i.

ed t0 a supply of frech y Pure airs The suwpply may be :urniahed by s, bloweri3REy

e 9190'51'5-‘2&11? cperated, or by'en air compressor, the intake,of which shwldi"“l"

{a pure alr, o sl ‘” “ c.:g- L
R X! (.y '5': ':," b ,‘.{ R4 rat(’"ﬁ P%
&mﬁ_&ﬁ« ~ The mask is Jight ia medght and oosts Little,so pain ,,;u

v

Ths plr is Bupplied under poei.'c*ve pressure; therefcre, ag, 1ong 8, tge}}'&;ﬁ‘
s\pply ls maintatvad there 45 little dmmgey that tha. worke:r v}.li-g.b.bal& 2L
through & leak around the faocepiece. "*be imﬁ‘lowin@ edz, “edv. 8 exca.ssiv:p.
viration end tends to cool the face, Whes s h&n&-mentai 'blcmar i.s'i.?e
_ond porson s elweys prossat. (With .he app*oved ma..l: prqy‘cfe& t..e..aa SR
lg tight the woarer can inkale enough alir through ih& ho:w -‘COLGSGBP& ﬂi ' SRRy
‘b’ omex ghould t80ps) Permissidle hose masks ¢an be worn im mnyy PRI DL
110 not poipon oy irritste the gkdn, Tut the directioens on the anpro*a.l pif},tg
s‘w\..ld bg followed explicitly. : R P T »'-"'"@
i ,‘I‘*’

Diseévantagess - The mpsk and blower cost wore than a canisier nasks F
The orea of travel 53 limited to the lengin of the hose, nnd movements are handl"
capoed to sama extent Vv the hone. Wanifestly, ths anir for tro ross and tho :5&55

anould bo frech And pwro, dut wafortunntely this is not mlways 86s . . . L it TL
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This nask i ense"t*ally the bame 08 the hose mask junt dzscrf%ed“é*f""

hat 14 i not connected 0 A dDlower. The intele of “tha'hbgeidy’ -alacoa
pir, and tho wearer vvlls or sucrks the air through {the boao‘“V“"VJV*“”

Advanterer, -~ The maek cag be worn in any rtmosphers tbat”vill not

poison or drrifnte tre skdn, although iv fo not recemaended. ’cr \.aa 5::1 higbly ‘*‘
tO,\,_\, £R208, R [URR A 282 RS« &)

v‘, . )- i v wf T
- F . -

Dispdvantpgan, =~ IV must £it tightly to the facc. mye dtstance’ ‘m
WerTer Day travel i very limited, It may bo uncomreoriadle to waar She fact-,
. °~ B

. plece iz hot, kmid stmospherss, and the a»rdma_ifemtly ah
BOVICa, .

Eol:et~Typa Respirators

This pro»ect.ve equivmect conglsts of & hood rith

L10osely over the head god sXoulders) a supply of freeh 2 ir,™
Lsey pen zi.nuto. s ‘nlom in‘oa tha hoodo el ...-.r-.t.;,;iiz,,'
g A . (I Nl\ 'w,xzv

 hdvantagos, - The hnad and ahculdera arg covcrod;‘prv ) fing;ﬁﬁ hikigé
&gxinat abralivea. The iaceming sir cools ths head, It ig ralgtzgplj |a£t¢$oi$

w, xear ia dusty atmospheras but is nod aproved for uee ia poisoncusgsaﬂet DL ~9‘z'.
i35, 1 which dts pafs use ig doubtfuls : RO ey

N Diwadvantures, = Tho EAak should bo Yors omay in f§§g£s=
"wearer cnz egcape withoud danger i iha alr supnly should :;ii“?

" yolutely no protec len dn caes of such tailmre. e e # PO

2z , The Buremy of Kines will approve equirment of “"b#f 2
¢ such equipmeny mesiy the Bureau's test requirements, and = figdgf e L5

7455 00 the market. As suggested, with raference to aetvctors—fos 1088 nolsiiﬂ; J&'
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