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IFDUSTRIAL WIRX CLOTHES © “HEIR SRCVISION AKD LA

By BCT S. BON¥EIR, M.A.; E.M, .
trisl Hrzienist, S*andsyrd 011 Co, (E.J.)

Modern pﬂtfol@u@ tescinolcgy and the production cf symthetie hydrocarbon %at@
have introduzad a pumber of c:zpounds and processse which may advsraely sffect the - .
pealth of workars unless cevrtain preceutionary messures are rracticed. Among thesa .
precautionary measurss wvhicha ars receiving ever-increasing comsideration, st the pre
time, is the iscuance of iniustrial work clothing to employees and the installatiom
plant laundry facilities to izsure that such clothing is prop@rly cl&a&md end m@iﬁ

. Appropriste work clothas, properly fitted end maintained, play & prominsnt par% 1

in an industrial worker's hsalth and efficiemcy. This is especielly trus whaw y@r@@n@
gre wopking with more or iess toxie or carcinogenic matsriale or wherxe clsanliness i@
& & factor in the malntsnance of produst guslity. Consequently, many of the more p“@nA
§ . greseive industrial organizationms, such as B.I. duPont ds HWewmours & C Xy ;

7 -Cyapamid Company and ihs Borden Company, havs for years suppli@& m&.r @npl@waw wi'k
@ork clcthiné axd have instituvted a leundry aewie;m

. d _-' 2
- In ordsr to obtain defix;it@ clatg, BS t@ the pmtica;l mp&cts m” pmvﬂam W
- clothing and the ap@mting of plant lauwndries, wisits ham been
d%@m of the duPont Compar 3 WA
® Calco Chemicals Division's plant st Bound Broak, Bev - Jersey; asd. Bomﬂa E’mm(
er Piviglon laundry at Bast Hew Tork, Hew ?@r&, Tbﬁ inf@mticm @b‘t&im& @m"mg

E* Re ) or a&j&cen‘t thereto. - There app@am &o e no mif@m practide’ as %0 tha
elotmiag supplied wkish . @h@i@&&&y de deter: 1 by ths pature of THe

; bulk of the clothing, with mw @m@pm@ @f mm B

) gﬁ,wm ool m@ir’ta@ R ‘

e
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1 T - Hoslz2 To “gymestst
| e —
Suvsrit i uiniia i Underwear
’ Shirt T
“hest ~ aper. Chest T e
s = o
Waist 8 : Haist g
2 ~ Overal.is @ Urawers
leg EW’ isg =
Back ' Bask’
1
Bign__

Chambers ¥Heork:
pairs of trousers, "‘r"aw shirte, tro suits of long wmderveax, fwo- large tovsls
a cake of soap and e peir of wocdes-soled sandsie. Thesw san&&la 33 Wﬁ
%0, from apd tnkxing shower bovhe. They aye obtaibed frem ths 'Reeea Woodex
Ccmpany, Zoiumbue, Febraske =ad zost about Tifty centea pairw Hpen requiatd
nis Poremun, nx smployes receives Two naw tovels every six veeks and a .9ev 'C@
avery -—wo w20ks. The first issue of clothing is fres after- mm mlme i@
with —wo nev iasues @ year a* half pricse, upon mquisitim mm@ fare - &li . 3

s.othing contemirated or demaged to such ap sxtent that it muet ba’ éiad : ;

rep.aced av Company .expense . mothimg mppiim %@ @@lm& B tfb& E%
are terminaved. ) ’

- . [

Tt A .:‘f o7 cees BT T

Bound Bmok Plant : Origme.lly g.,‘l} production mem vers gim eowrallls s

maintensnce wen. Three sste of clotlag are ﬁmism& & year.”

. of dravers {winter or summer welght), ‘o Buits” of meaalww&

or sumesy weight), two sults of amrmm§ o *t:ém

this clothing bed to be pam for over three pay- msy but. 1t is now free.

are "msavy duty” 22 imchss by 8%° inchee ip dize. Ths wdérvear 18 Utice m&ﬁg o

(,,omp&ny, flezidle r%;) mm ‘shrunk,” - Ths egzsrm&me B " prmy gmlm or PFEs
; ALY aX

’ /“ ’.x.. JL,";»% Y

$ &mi%m;"@@ﬁm&@: ém{té,‘m@;;@ ne; ceps” &@, %w@i@

sale d:fi%m and " lmberatory ‘tm@%mic‘im @w@m and. @Wm BES mngali@& %o @‘ﬁ“i@@w;
smpioress arl to men ia the Privhieg Sﬁcp fadfe

LAUEDERZ z:a(* " %ER;%?

10 gg S i R
. N : . : ’- ‘ q’
Plapt Laumdries are usually leoested ke’ thé. ut 4144486 {veter, m% gé@ @mé‘

olactyicity! ars readily eccessinle for example; in ome COrT™Y @f bhe Ewﬁ:@y@@ @”
Service Bullding {(wssb sxd locker rooms) sush ws &b tbd J

Chemicals Division of the Awericen Iyenswid Cémpany or in.a @%m‘m m;z,;
ths 30 £, bo ft corrugsted irem buwildisg @t the Chembe orke -of: tap

T rien's lsundry for tho Matrupolitan Area it @zpm “of il 6
A%mm )mem’f“i gmg Plant. :




t depends upon the typs &ad
k@ be precsesed.  Most cotton anﬁ wcoler vork clothes with ths @mp%
; ere slaply wooksd ood dricd 2038 pot Zromed., The mcea&m agw

Czazters @0‘2“@ Ome 27 % 72" Troy Premier Washer {2 sectious) m‘mﬁmm y
ths Apsrizan lLewndry Machinery Company. Cepecity 300 lbz, dry clothes. Used fog- o
- overaila, coveralls, Jackets, stc. Oms 26" x 54" Washer (2 sections) manufectured
by the Tmcy Msnufecturing Company. Cepacity 200 1bs. dry clothes and used for unde
towals and socks. B : .

LR

Cne LO" z :8" Mercury Bxitrascior, m@wtmd by the Troy Manufacturing C .
end has a cspacity of 225 wet clotbes. Ous 28" = 10" Extmtor mm’actmd by the.
Amaricen Leawndry Com and has & capacity of 75 lbs. of dexweer per bour. Th
cantrifugal extractors 3 78 EPPI 2)
winutes operating tims. Both @mmctom are @q}ﬂpped vith @Q,f@ty Mm thich pm
covers from being opsned when machings &Ie. v < , o

S One 40" z 647 1
. Hachinery CcEpeny.
"~ pounds of wet clothes par bour at @“‘t
' hangers and dried slowly mmi@t in & M&m»m&@a {3
rooR &t a vempersture of 130@@ ‘
&l@tms perT day.-

Bound Brook' Flanti* One ag‘* 'zz;-ﬁs%‘*_
Hashers manufactursd by the Américen Is
Hotrux Bxtrectors mufm‘bmd by the &

@%m and m%m 1% be @@ the. Q@E m%@m m@b@m @k ie88 @wﬁ? et
Uses AC 220 voltey 6o eyels,. 3 ; : e Bane
k2" 2 kY with & ¥P s R, -
2" x 84T m:m T K@ ;

SOASCATE ATTOMATIC e:z@wmmf’ i @@@
any Amsricen Cascads M@rﬁ, 4o g
the best predetermined sy
operatioms, Pz’im £.0.9. \@iﬁg




CLNMUE BXTRACTON L 15TLd LS ooomove awmmive weier Soom washed lmumndry
=T7E mOYS. X‘&p;. L;,;. z.nc inereaaca proiuctios and eute labar costs by
2..mingbdng a-l oo oo anliing ¢2 work frem time 1t is uwnloaded from the
weaners wmtil i't ir depoaived zeczdnlcally ar the danp ecssmbly or various
f+aizhing depert—it:.  Frime .o U Clncmm*i for the 50" size; ths most -
gznarally ured, th o capacity o? 320 1be. is $5860.00. :

'CCRZ-AIR DRTING TUMEIER® incorporates en entirely gew printiple of tumblsey . <.
em:{_neering @hich enebles 1t to dry all classifications of lasundry work 'K
repiity and at extremely low cost dus o ccncantr&tisn of hesated alr in
"zcne” where work is rwost thoroughly cpened up for greetest exposure to
the &rying eiy. Tiie results in lover steam arnd pover cogts and sweeter
smelling work -~ becaume greater effectivensss of the high-veloclity,
beated =iy meres ¢rying less depsnvisnt om beat. Work. is dried more
cezurally, es vhen Liug in‘a strong, warm breeze. Price of the 36" x 30"
ZORE-ATIR DRYTEG THALGR complebe is $7h5 £.0.b. Clacinnati, Ohioe

LAURTRY %‘?%“D{EL - Tre “hsgbers Works Lsundry staff has a'fcram and seven i
men ot the £:CO A.M. %c 4:00 P.M. ehift =ad cne man on the 4:Q0 P.M. to 12:00 &idnightﬂ.
- The waze rate at presert 1e $..37 per hour plus & $3.00 per day bonus.

"he Hound Brookx Flant Isitndry hes s staff of & Zoremen apd elsven mon:
on day shift, six men co afternoon shift and tyo men on the mmi@t ahifh. Tu
wvomsn working one shift of eight howrs meking necessarsy ge t' repairs. &le
at the hiring rete of $1.035 wer hour for 30 days; $1,065 per hour for ths mext’ 6@ :
days, after which the weshers 'and sountersen get $1.10 per hour. R

The Berden Company's lsundry m@ 8 fcramn at $71.00 per W@kg fi%
per week, coe seemstress ot $L6.CO per week, a driver at $61.00 psr. wesk who ccll@c'm
and delivers <the laundry firom th,s varﬁeu,@ branches ean:i stations. : ' o

There appears to be very ”‘i‘t?l@ mb@r tmow@r amopg the plant lsundey mrksra.a
The average service et tle Borden Laundry is 15 yesrs, 8 years at the Chambers. 39_:’3@%,
Leundry and 5 years at ths Boumd’ &aﬁk mm Laundry. E -

3y

AMOUNS OF LAUNDRY ¥ 0& . - Tha Chambers Horks L&und.zg does from ’?’50 o 85@
bundles {pents, shirts, ¥, socks, towels, coveralls and jumpsrs) pev d&y
Tais ie apﬁmxmt@ly L O%_pi@@as or ab@ut tvo tons dry wight

m@m L&u&dxﬁy oo an averege doss about. 3600 coveralls, . ?%}O mﬁ%@

o undervear 'ﬁ@wle aar 24 hours.. . _ o 12.:

The Bo S the oply ome ¢F AN
work, the oths 2 do "rough 4ry werk . © s
coats, 480 pants, 200 eproms, 12 saps, 10,000 towels, 175 unic e

~a the Rough Dry cless, tie daily &%W mr&pxx‘t iz 1000 ceats, 1. .

e

and 40 wmicpails. : _ : T "g“@@
- R

LAURDRY PRCCEDWRES - There 1g, of course, somw varietion in the .}.&zmﬁxy pm@@é@m »».i

2t the warious lsundries vislisd, however, he procedurs at ths L,mm)@m Horks mm@xy ‘:_ f
vhich %8 outlined below, 15 t~plcal: ’ 'i

43
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Tonres .awndry bags, naln oorTiinisg approximately 23 bundles, ars received
jailr irom the varicys ::2:& noLs2e OF Zursie trusi.  Bach burdls is tied and
tin-toiged, showing mon'r cheex ramber, wepe end chazge-bouse, The bags ero : %
cperci end bml@s place? on porting Savle.  (ne man removes teg amd passes O
turdie on to anothsr werker vhe aaterz name srd nuziber on a lawndry check sheet.
Frrgw zan then cails out piletss oy nuze (pants, shirt, sonks, ete. ), vhich gscomd - .C
man cuters on check list. A pumberesd idsntification safety pin (10 to e set o
cbrained from H. Fo-onstemm & Company, Camden, New Jersey), is pimned to each oo
plecs of clothimg. Clothes are separated in laundry baskets 88 tc wocleuns, tml@g
- underwear, and sockz; papts. shirts, ste. The clothes ere ther washed ss follows:. -

A, Clothes (pot from dye operatioms:

Gals, of ' Amt. psr - Temp.

Opere- 2,0 in Ingredienis 100 Dxy . of .

tion agher Uaed Clothes . Water
, Rinse 78 Haver, con 100VF. -1205F,
" | HWesh ‘ 38 Perlite 8 oz. . e
. - Simplex " 16 oz, . - 1609, -
[.Swds | .38 Simplex A6 oz, |- 3609, .- |

Rinse 78 Watey cme 170%F . f -

Rinse n Watey - 1koCr.

Rinse 78 1 Hater e - Cold

Rinse T8 Water - 4 T C@lﬂg
. 'B. Clothes from Dye Cperstions ars vashed ms sbove with the ezeepticn that =
" 12 ozs. of Perlite {elkali) 18" ussd mﬁt@&d of 8 ‘ozg., and 2k oza. of Bimplex  -y%

ingtesd of 16 ozs.

C. Grossy aud Peipt Stained Clothing:

: Gels. of - Ol Amt, per - Temp,
Opara- B0 in . | Ingredients J00F Dry | of .
ion Washar “Beed T Clothss .

Heah 38 APerlite - - 1 ,,.,15-@33"
: - (Pemtroll - .-, 1 Pt .
" {Mercoloid . ) A0 oz. .

Sude . Bimplez - 1 32 oz. .
Rinse _ Hater T e :
Rinse P Water -1 -] . ese. -1 .0 100
Rinse Bater .~ 412 eee. . b
Riome Hater - - T ees T
D. Hoel O 2 {E’é’m from ?ﬁg Operations ) ars W@a@%ﬁ in 78 mll,cma of %«?ﬁ%@%’

<7 100°F. with one pimt of I Dwfmcl LS Paste par 100 lbs, of dry slothes fer 10 mme@
Fr  and given two rimess with 70 gallope.of veter ab l@&ﬁﬁ“ for 5 minuves segh. - .-

E. Hool Q_l;@im frop Dve Areae i givep samp troatmsut oo @@‘m %@@@i fm’* '
extre wash. laundry bags Bro vashefi daily %?’i"c;b ool cl@%him@g,p L -
{The compounds: Perlite, Sin’:pmxy P%gtmil and %m&miﬁ m%d, e
in the weshing operations are products from H. Zobmstamm B £o., - . [t &
Hew York and Chicage. DuPonol 18 Peste is & [ “pmdlmm} ’ P
. R 3- ?,,;»g'\" 5”,; .. ;{; ’E{ gt
. R R R T R i
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®lzza coegistsni Trestwens of Clovisam: Afver clothes have been washed and -

wrirz, <277 8re left 1M usd lasve wriizer (extractor: where approzimataly 40 gallam@

of r.r2 Ents pt C¥  AQ azrcopits suifanste przduct made oy the DuPemt Coxpany)
soittion "1.1 8p. gr ! i3 nidsd, Cla“ea are gcsed in tois solution for - two m*nut@ag
yruns ond dried., The suolaticn ie ceccverad, brought Up to the original strangth m g
rotesd . ALl pieces 5% Yiapa-rrezied clotiing ave etemped {3 disgomal bars) with o
yater ssluble yelloy dre {"Lithosel" F Tellew 3 G Pagte, s dye starch mixture mads ;*?

by Crampers Wcrss Duint “f:_:;a ry Terbnical lebzretory and epplisd by & rubber atmh
befors they are vreturned to tie arems. This gives ares supervision a check oxu mem
who 2re requlred to wesar such clothing. )

rting and Bundling: After clothes heve been dried tbhesy are sorted on numberxsd 3§
hooka cx; movesble racks. The racks are thepn rolled tc outgoing "bundling” table m§
sach man's clothes is cheaked vwith original "check list™, then bundled. Bundles axre x
packed ip the Change House Lsundry Bags (which have besn laumdered). After tyirg uwp L
and tin-tagging & carbom copy of the "echeck list" is placed in each bag which is of A
welve to the changs houss attendants in handling distributien of clothing. s |

,-

Sharp articles, such as razor bledes, left in pockets of dirty clothes presents ﬂ%
& serious hazard. Care must be exercised in handling leundry pims. Clothing com~ - 388
taminated with toxic materials such as Betenephthylamins, Bengol, stc., are g
gpe.’al treatmsnt at the ledcratory before being sent to "th@ Laundry. They &
kept separate and hand’ad with rubber gloves.

Bound Ercck Plant I..e..mdry Procedure: The washing cparm:icn at ths Bc:md By
Laundry is very similar tvo that outlined above sxcept that all -coveralls are giv@m
a ¥0 to 15 mirute posk in en gzitated solutiocn of L pounds of Soda Ash in 80 g&llm >
of water at 150°F., rinsed, then washed for 20 minutes in 9 ozs. 92% Armours Soap -;}.:“
Powder in 60 galleme of water at 150°F. in s Forwood Cascede Washer, rinsed, placed - . g

in & ceatrifugal extractor for 20 minutes and dried 20 to 30 minutes in & Zome-Alfr,.
drier, T ’t‘f.'

The follocwing formula has boen recommended for laundering work clcth&ng @gm
with grease and grime: L o . R

"Use & mixture comsisting of 2 parts by weight of Scdium Metasilicate . -
tn 1 of soap, or & perts of Scdium Metasillcata to 3 of soap, and add RESER
sufficient to the %m@@l to give desired amount of swds. For flat work LR

goods, 3 mrtrs ‘by velght of ecap and 2 parte of Sedivm )

that cows

must be rep ; 'm@ ia pmb&bly @m to the type of compounds @ncounterdd mtm?f :
than to the lg '?m oparations.

d'_.
£ TAc
¢
L2

Ths Bound Brook Plant of tb@ Caleo Chemicals Divieion bas bouwnd that the lif@ R
of their zovsr-alls 1s 150 washings; end thelr wmdsrvesr, about 200 wveshings. '

q_
T
NSl

1

Totel Cost OF lawsdsering Work Glotbes - According to Mr. A. C. Peage, Geperal

1

. ¥

Superintendent of the Bourd Brook Plant Laundry the total cost (including leber, Tk
materisis, rénc, light, stean, water, interest and amortizatiom) of laundering wosk ™ %
clothes 18 $0.033 ner pound of dry clothes, The cost of labor and msteriels @lems - ~%
1e enly $0.C16 per pound of dry clothes, The bast price that could be obtained from »5‘;
outgide lecal lpundry was $0.08 per pound ﬁx‘? elothes, y - ! '; L@i
T 5

Mr. W. B. Kite, Foreman of the Chasbers Works laundry fuporbe thet the total 7 2]
cost, including ell direct and indivect chopmes was about 40,02 per poudd of dry = 95




He were una*bl@ to socure the cost per pcunﬂ of work c’la‘thes lewndered &t
the Sest Yew York Letmcry of Bordaon's Tarm Products, hovever, bare are the pri@@s
charged z._.,u- 22T +b3 vooious depertmente heving work dons. . :

) ‘?OIEHQ;Z%JORK - L FIGISEED WORK .. T L e, S SRR e 3ERT
'f' + ‘Q@Eftﬁ aoaaoe-ann‘:chse.$0005 . C@&t& -a-aa-‘:a--.aevaanaeaaneeawane$gs -;a—"'*
_‘ Pents ooevit . si0ne. 0.05 | PENOLE Lcveee.croviocucscsosans 0,099
. . TOUELS coeiacosecassos 0,015 Drivere® BRITLE coscecesssesas 0o1LW Y
_" ’ R&EB Ce80BAHOEVDGOI PN 00015 mr&ll@ aaoaeo»maeoceaaeeoeoe @em .;‘»'_“-:
v mm“m@ asenwvau‘)ae Qolo g Tm:& eeoﬁeoaomnaenneoaesao(rs 0903 “;‘
Machine Covers ......., 0.395 - Hurges' UNIPOFMS .coeesseocecs 035
Dish Cloths .....c.00. 0.015 Doctors® COBLS .o.ccsoscecasce 0.305
Pulver BBgB ...o..c... Q.10 UREODBILB cocevvoorancoravoce D28

COFCLUSTIOHES - At £l points visited there vas generel agreament
that it wes good buzigess” to rro7ide work clothes and wid~rw=ar to emplovess
on jobs winich imvolved ezpozwse to toxir ard {rritant materials or particuierly
dirty jobs involving ovil, gveass. grims pd sdot. It was sleo generslly agreed
that 2 plent laundry rrozcrly esuipped a=d ‘cvpsmtad wes & nprofitable investment
" which ipgursd that work clevaer would be proreriy laundried exmd mainteined,

RM":"’“-/\%';JJW

ROY S. BOXATR. ¥ 4 : EM
Tadustrlal Sigizpios
Sterdard Qiv Couspeny ¥ 7.y

'

3( Rorialailer Pleza
Hew York 20, H.Y.
Jenur~- 23ta. 1948
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AZORIATION CIRCDTAR . {;59;; i
R AT
- oo e
PEPARTMALTT OF TRD INTERICE - DIRSAU OF FINES St

o oy - - P—r——— e b et e

SOME PRIBLIMS OF RSSPIRATURY PROTZCTION IV TEE
FETROLEQY IITUGTRY, WITA SUGG STIONS FOR THEIR SOLU“ION~J

By G Ziutig/ and H.C, Fowlari/

. Proper réspirstory protection of wo*hen, regardless of the industry
> %e LL?idMl cocoupatiod, is fundumental for their health, sefety, end ef-
?’.cAu.oy.. The.problems dinvolved in vroviding this protection have virtually
3 Sazo, elements, although it L3 unlikely that two Jobds, even otn the samo type
". work, will have' exactly the wams razardss Ssatiafactory solution of prodblexns
roated. by,a taospheric conditions that are unsafe sy detrimental to the henlth
i-lﬁ-‘éf Leledey c.,ro*‘k,era czn be reached only mfter careful anelyids of 4ndivid. .-
22, “”umgtancan.. The gpecifia immayits. ig ihs alr vo2 which sach workes on
moR et L exposed fast be determined, T4y dangers recognized, ned effective

*Qtec {ve mpatures baxen ~ moarures that nat oaly v

rotect but offer a minimm
2 incomverleucs o the worker,

Epalih nnd safety svudies ¢f resplratory haz-
>ds r;qx.ire B:eroed kmovledgs of the physiclogical effects produced by various

veti', mists Fumes, esd gasss end of the physieal nod chemical reactions that .

erait quantitative dedsction and elinination of ‘heae gubetances "rom {he piz
’bat-«b& by womm.

, l\ --‘

y 4:‘::: Lturo purtelning to protectien ngainst toxlé gazes ln the
st“ infﬁ:.s‘c, A8 axtensive, tub writingy dagling with dusts end other
m-a:nmd aﬁ..w‘bvrao Faterial psculiar t¢ thal induciry are relatively few.
,ccﬁ‘.i.:cly ,_\thix paver denls mainly with hazarda of the latter type and rmekes
:%-mga:gicm p %4 protection mgairst theu,, By drewing on the experlencs
otte z’iadm{, a1 4t 1y hopod that the informetinn will help to promots greater

T8 md gafely swonz worksen and apsiet safely, persomnel, and compensabion
parizanty Laihe petrolewa inZust

S

ry to meet thalr lodividuel p*oslems, whether 3 ”“Q’
¢y poriein %o Wurning lead, wyraying peins,’ sand-blssting, cleaning exnd repair- PR
3 traky a.d;rstills, or ot‘ue* occupatliong in which men are exposed to respiras i
7 L&?&-—« 3—80, J " , _ '

FEE
) ~
LI NY
.

' In nrspaing the following ﬁ**cus:im af dust and relsted hazarcds
petroleny: :L.:&ust*y, Materiel has Yeen dramn froely from and froguess
*zte i made $0' s cerdeg of publicaticny prepared recent 1y by the Zealtk
. Lo L . :
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sxd of Wines will welcome reprinting af this paper, provided the
,,;‘—o*lcw.._g Tostnste ammowled;;::ent is wuzed:

MReprintod from U.S. Burean

‘.o~,uinen *n*o~mation Oirewlar 6015,¢ o

Prozented at, the’ Intornational Pelroleun Dxposition sid
Qe Hc\y 2 y 1936,

l?scci&te mi:ﬂ.;;g engizéer, U,8, Buresw of
Seniscr potroleus

Congrdseg, Tulesx,

Miresa, b
ergiresr, U.§. Burdau of Miges. '
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(o mewy  Eowsver, beceuse indusiry generally has not tzken x'greater, 1hs ey

largs pums of money Lrodably will ba vaid as cozpensatics, -"7'.‘”{" S

PR

a7 3
s S o Syl
7 ~‘ . ’.‘..\ .o.—~ 0-. Q.

1.0 3215 , - ‘L

A .\a,, '1(
end Safoty Branck of the United Stotes Burema of Yinss, cn‘..tled. V:-unw?

-

-‘ ¢
Litersture on EZffocts or 3reathing Dusts, with Special Be.e*ence to Sﬂico:lt..q
Some Ldoa of the mportmca ol the prodlez of *acp‘m‘cry T otec’iw
and the tremondous cost incldent to this type of hazard may Vo geined f-‘mt

Tollowing figureg! Lol T&;Qg
. W i
Soutk Africa has weld over $55,000,000 ia compensation. for, sil‘cOti&éi

alons end hag en additioned outst audin(, 1ia‘oility of $}i4 000,000; 4a 1932 mﬁ

taling $5,000,000 were alloweds In Wirconsin dwring 1832 E-PP‘DIA.’J&vﬂly '_,a .
$207,000 was 'oe.*ri in cempensaticn for occupabional dipaaggu, and 2rea. 19300 I
1972, irclusive, tho indemalty costy of ithe State for ccmg:“ igqg},‘}}fzeuu'
croasod over &0 perceat, yhile Mci&npt sepensation, in cantrant; ELabag-ry)
then 30 percextl/s Ths sxperiencs of other Shatas ix thighsaios "-7‘""'”‘*’" '

,.; Ju

<o thted, Tub-in tnis digcussion it will suftice to Obuam t‘fm -’\‘ﬂa. AL

courts of the United States al present Lavolye claime o \‘m‘ﬂ& 003,\,,,. N
Tor eillcesls d. “amingtoaj estizates that $hese cla..ns"in:m 11‘4‘* (<8

20 percant ove* hese 4n the previows yoars Al{houzh ‘zore’ sf‘tfze:e"clzime,
not be allowed a.d cther cases wAll be thrown owb of court Litipation-ia”expedry

"\~

slve, sud Judgzents of the order of §14,000 and $21,000 are not UnceIAche,, ?fm‘-gr
dreds of cased ere being sobtled for smeller eaowatg, P ” e T
Wb ":'L.'::.‘..\‘.'.

A1 lacrepsing dnterest ix soclal security 13 m&céceg‘afﬁl&ﬁ,m"
being considared and paxsed in many States relating $o Harariy’camsed by oo
cupational disenses and to ecmpenaslion for pecple affectsd by’ tHote diztases

The Loferest of industries rlso is increasing in this vital pro‘clea which 18537

in preventive measures in the past, much future troubls maybe e:poct,el, uﬂﬁ

RS ¥ S0 «-z,*'.'-=_¢",‘v"i*r7fi;~
ln indicstion of the growing realization of "t¥e” bwcr‘ce.nce{‘v f;r &
etaospherde condiilons 45 found in the enzuel expenfifures mow.beine mads .";va'ur?
pir«condition of ffice tuildinge, factori leg, and meoy rorking ulacea b:?’ mﬂ-—-‘ f?i
&/ Enrrington, D., tnd Davenvort, Sara J., Ravhen of Litersture on Lffscts ¢
breathing Dusts, with Special Reforence to Silicosis. Pevh 1e Chapter 1o
Definltion and Classificrtion ¢f Dusts, Cronmter 2% Bources of Bxposuss.
Vo Dustos Cherter 3. Physlologieal Effects of 2reathirg Destsss Iofes *3‘
tlon Qlrewler €835, Bureal of Vines, 1935 68 Pe. Pert II-4, Chompter b .o
”*event*en of Dust Disenses (Se»tio“s 1 ead 2 Infor-_a*ion Cirenlar 680
Burenuw of Kihes, 1938 117 pp. Pa*t 11-3, C‘wmtpr Y. Pravention of Dust
Disenses (Sectiong 3 - )1 rmatics Circular 68UE, Bureenm of ¥izes, .
1335 210 vp,  Pert III-A. C‘.Mme“ 5. Econcaic and Leg& Aspecus of 9‘5*7
D*ssa o in Industry (Sectiogs 1 azd 2): Ih'o:mptio“ Ci cul&. 62:57, LT8R

X D Mires, 1935 266 pp. s STEEED
5/ C-i-f» Fille | Taa Responaidility of the Health Departmeht’ "‘oz‘ Occrqmtioael'd‘
Dtgease Contvol: Snfety Inglneesing, vols €3, September 1934, ype 183=/r

N
&/ Sappingiony ¢, O., Discussion of vaper by Dick, P,0., Role of X—-”ny in L.- :

Gugiriel Zyglene: Ind, Ned,, vol. L, 1938, n, 161,
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*fer.tilatim; rystems of proper deoign to keep the adr free of ardour pubslancesl/

Altrough the ecopo of thig peper is confined %o discussicns of 3ndivifual oretec—
tion sgeinst respiratory hazards, the imporiance of a positive system for pro:oem
ly ventilating buildings, snecifie work, or working places xhoulcgwot oemm

- 1an rah

?;
e w ARy e @iwf»“
Kany pevnle belleve thad silica duot 13 the onlyydnsmthaﬂs.f’ec»sg_&ba Aa
lungs ndversely and thet silicosls ds o dicesse that has bcen. o8e 5.~8¢«-0an i:‘Ja
comparatively recind yearse Nelther iden is correct, nor 4w <hs hsho:m‘z.eb‘ﬁ«, %
tory nrotective squipment new, Eipnocm‘oas. bora sbout HEQ Be 'Ly rpol:.er XArOR: RN
metal dlgzer as a men who breathed with difficulty and hpd othér, mtnmu #inila
Yo thoos *ou:d iy pilicosis. Celsus, & Roman medical writer vho lived in the '
Tirst century, wrotel M3y for the most terridle form of emacintica iy thatrnimu
the Gro -cs called rhihislos It sprends fo the lungs. . On top. of. tb»l ulcez'a.
cagars androrakeTfovey ) 'IH:.A;‘CC-M-‘EJU v &8 ulsmoéarl ﬂnﬂ. at Ov&'l‘ 15—'50"5 nB'FPWJQ
ding to Earrirgion and Davpnpo‘tj "‘”ro‘oably the oldsti publishsdr dates, e
¢
p

~ -11

L

- l'- 4

he harmfuinecs of exvosure to dusy is the statemest in ~.xi‘.y’n 'E?a%mal
kot Miniem (red oxide of lesd) refiners ia the factory ecyelep. thasir
faces witk loose dladdars, which enadle them to pee wiithouy;dnheling the.fatels
durte®  Iniy refarescs la of rpeclal historicad iatarest,; u,_rit if(;roba,‘bjydihz?
Tirst mention of protective tquipment againet the hunrdal oQ, X ;,g; AARIA M
Zrom 25 to 79 A.D. ..m,—,,,a;:g ‘s“ !
o Bk wﬁ‘-’f%«;ﬂg.;ﬁcj
From eboed 1551, vhen Amatua Lusitaxuzs TenoT ted« thaty“lpo iT v
tupled with the praparation of gyvsu ond line died of lung: phtniuflﬁ ' CANI
of the dixense and warious steps of protection against 1%, have\bee:r:izora Totrleys
continuous. Phthlsls now ig'considered generally as delng: syronymeus.with.fubder
culogly, rad althoush umany veople usa the word FeilicosisX as general tern,
sctually the anplication is only to &isonss caused by silica &ust. . Poewiocond
osig (fron the Greek pagwron, lung, ead konis, dust) is the general. term now bax...g
eppliel fo ell dust disensag of the lungs, whother caused by Lidrous or-nealidroms
substences, and At is likely that thig word will be heard more azd moreq, ‘Other
nanes given gpeclel dust dissases are rilicatssis, anthrscosis, siderosis, and
w. w.mmcpectiwly, by t‘:e fine particles: of vasious
tilTcctes, conls, iron or iron ores, And -es¥ssboms. oy ».;w RART «;w RS
i ¢ wk.« ‘{7\7 3’0'-;'1

To fgeilitate the following discuszlon the m bjec. hasfﬁeen dividedq

1"‘J‘v'
YN <\~

Q _':f“

into Tour subleadings: ‘ A I T
| SRR T SRS UV SR
ls Teet is a dangerous "atmosphere™? . ERTI '.v‘:.;s'é,.wc Tl
c. Detectore for testins neesible hazardouvs etmogpheres
;. DEquipment for wrotection, C e
=v Use of equipment by worikers, o

2‘//

Acceriing 10 Zusinecs Leek, May 2, 1936, p. 18, 3¢, 000, OOO vas soend, Lo, -
/ gir conditioning in the Uni*ed States in 1935,
&/ F¥ore ctted, Infy Cirs, 6839. P 9, ' -

Lk50% 3 -



' Yo

| D IS A DANGEROUS ADMOSPEREE! 1t ) w»&’*ﬁ‘w B
: A shfe pimosohere'is more easily defined with ac'**'-acy *":.an a d ,s%'
oug one. A p”sc‘ble definition for o dangerous atacsphero 18! . Aa &tmcs“bbl' e.:w
Lo dargormug vhes it contains coe or mors forelgn subsiances, m 88 238,000 R

| 1’«;
z nizt, or fuose, in sifficient qQuantity t4 b8 barmful or axpl osive ;oT wbe;;f-;.
§ Loss not contaln' ensugh oxyges to allew working with mexiwm \ien"y o t n t
1 supperd liz’a. or vhen 4hs temperature ond hunidity sve tac ..igh for :’17-'3&.* ";-»
! 5P R “,?.’ ‘o \.&, - -‘E‘%
3} - &ucai tot ' . ‘ -*.éi

&: “ ' (' . ‘?- [ XY {"5 )

Raasc.*ch hag maertmad that under soze cirms%mé‘:‘ss c's':*"f’ ‘

(suck as kydrogen sulphide, cerbden monox*de,_ ohloz*inz,,.pn mlp e AL CE '”i&w
cervaln fumes (such s mercury vapor, meid, ‘and.lead~ -ﬁ..n&fmi"z"’:'nﬁi‘

-t sts(mcb a8 palaty lacquor, and scos izsscilclde. tprsye)g"é.ﬁ\%ngn;_”

. heelthi Other am‘a’ea could bo named 'in sach pfithat *b“’?“vd'if@'ﬁ:g‘ﬁz_ﬁ' &
! euihoritien. ‘bn’ Lova thai VreatSisg aby kind of dost’ may YTeadls "‘};zijn:;r*' A

e Jl"“s: 1214 1g in pufficlent concentration mnd breathad Tezg en o

N
Vo date thls theory hes to! besn ctcepted ganerallys Scma peraons cim C

Y ’ v
st Mo
Ll e
Pr AT E eIy

SR

r.-‘ns a

| thory ore cases that appear to beor cub the theory) thab the _pregence of ed i:-
ritating gap or alr of abnormal content will causs the dust o a.f*‘nct tbb e
piratery organy mors readily. y R "‘*{\':‘,);,g
) NI 7 ,' g. r"» ‘«#‘. ':LW)‘?; 2
Tust nesd nob Pe visidble to be dangsronpg? in :fact vir*bu.n;r g} ﬁ‘: Sy
experts belleve thot the Wﬁl@@ﬂ&m&vﬂ

neked eye, They reage it sizé frcm 0.5 micren 4o 2 microns of possibly wp 3o

zicrong, (L wicron ls one-th dth of @ mi.llivaﬂl’ ox Xyprexizately. lé;?@
. ﬁch') Barrington wd De_venpo a.ate‘ R ot Imami;im%;%ﬁg e

Lo v N SR

E‘he size oi’ per ticlea in p"olonga& & cmsion"i:i” t}:'a’ﬁ "“?’;E'o?e'é; D

lika.y to bs under's microng than over) prob ugly 'ths. mc't" “‘““doru; &ns i

Ly that renglng Zrem 2 microns 0 0.5 micron or ezaller’ Dechyse: thenelizs

pelpshle particleas readily remais’'dn suzpens on in the’ a.ix"’or"long"mar 7

1o time. Tha sine of fume particles ranges Trom'l do 002 widron'in diabeit

3
Hy
\y
4

n In other words, 4t s thoucht thut the smnller the particles thy groater “ié{‘
3 ,§ dnagery olthough Yhers moy be a lower limiting size me well s & higker c.e.m
ﬁ_§ unlecs cgpoelally warnod, ezployers aed vorkwen are prone $0 regard dmpel~ -1;1
b%#f‘ peble nonvisidle dust &s altogether harmlesz, Dust particles under § *10”
3}:5 :" 0l7s readily pess through the mouth and nose, traverss the bresehisl’ "’Z’
344 pessages, end 1odgg in the alveolar tissue, fren which remote parts of the 77
”1 ~Ung siracture they uswelly cannet Le dislodged by hamd.:zg er, comg,.ing pis
i o o
]
H

‘1.\1,-—‘4"1 " ,‘- '..' \'J'—'ﬁ,‘“
50 ape teezs to be ndle to gtate with exacinoss. the “gafe gizg and b"j

WE&JM&A&@W In faffrmation clycular 42
PTDPB-E {02 by the Zealth and Safety Brench of the Dureau of Mines includes n

stefement that aountain alr contains 2 large partisleg pe. .cu’ni centinetem, \gl'

P N L T S

X
niY . . .
vRi10 clty alr contairg 13 tn 100 eueh particlos per tublo cantget?,, e mzjt”
, R A
., . PRI : . PN ‘-"‘n". -~ ‘,'.lt‘:,.',::,._‘: 4
bt 2 Work cvited, IaZ, Cire, 6840, . 52 s ——-:;(.‘:57,_’
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f5)lowirs regulstoon of the Industriel Comsissicn of Wiscoapins®/. .ty an exrzpl
of the dust gtendarls thay are lelng get up for i.duat*y Yy caze o’ the Statosi.
SRR :

Sy maytime g;hiva—evst concentrazion considered pe*m-es*b’e pho AR
aur trenthed Uy s workomen ab ang nolnt dn th rnormal broesthing zens i .
w0t Tgex éefiriée‘v gstablisheds Tne cexmission, ity advisory com-ic
, oployers, end ecld srtista have agreed on a tentative Ligowra.nd ...
Ql{nn courtatle dust particles wnder 10 microcs 4nlongssh ddmemeica ™
Tx".‘,iC” cortont of 55 vercent in B cuble foot of the. air ss do-
ed by the Unifed Sintes Public Fealih Service technleques Varisticos
t~sillcs content will moke proportionel inverss chnngus,in this
do Ia tre cnse of proctically nure gilice the permissidle dusi coux
(%)

e

P
st

<t

5y250, 900 LowntevIE pAeaciey, T2y countavls pa_t‘cles 18 meazt
lelen within the range of size frem 2 to 10 mierons in tzer

nnrvinlen Ianger tzan 10 wlevond dn the longess
mension do not c:dinurily reach parvs ¢7 the Hody wﬁo.o tbey <en prodac

o

.
; "V"" A P

, Irca tha foregolng discussion it cen bs ssen thaet, d*vn eéthe eﬁve des
‘ﬁtwdb civen %0 tha hazard of dugh de6flnise end exact informatlon:is meagerit s, ...
Errm to {ne regpiratory systexs caused by dust, 1ike thab causdd. by;cnuss,“nﬁsﬁs,

e2d fumes; dapends upon the concentration end the lemgth of exposure) bub wmliks
- thegs subs.anreS, the elze of the cush periicles enters into tha kazards { Se~
Cause of ¢he very aature of {hls probler, which pertaing o cerétzin ceunseg and ..
treir v2focty unon thy human bhdy wader ynrlcus end verylng circerotarces, exd
becauss the reqidred vsehaiqus of devling with tha sudjsct caunot bts reduced
¥n the gxacinesa of & mathonaticel equatlion, pafety enginesrs end all ovhers
concernsd wdh dusy huzerds will do well to fplay sefel by protecting, {nscfar
g ’eaﬂib*e ageinst eny atxosphere that s 2ot nommal.

Somg nf the mora commen cocupations in the petrolew indusiries whers
resniral oy protecricr ey be needed ars clemndng tenks,. gaging, send-blastlng,
readling coke, ¢leraicg coks out of stills, cleaning rick, handling sty pe~
terfals (euch an fullars earth, cement, lime, gypsum, clays,.sndrdry coustics),
sortatn weltlng opereticns, burning lead, buralng off paint, pelnt-spray wort,
crugh “"4“&ing in closs Cu‘*‘e’ﬁ and the m**y Ope“r’* ng in w%‘ch vorcnen &re
envosed Lo duet end hydrogen 3Ll¢~iﬁ3

gas .
#20ut 10 years ngo hyéregen culphide polsoning wms Sezsiiered o= cai-
etendiing hazard 27 Yhe petroleun nd“st*y, Tield ond plant wirk-en Lmew 13432
¢r noining abouy tne somic effscsy of hydrngen sulphide, end av cn gafeny eoci-
fEETs vere &u ow losd regarding the ppolicetion of sure and practical methods of
pfn:ectio“k That ¢onditden has been chonged vedics’ly, ard through persisient
bevcation the fndugiry in genersl lnows nbowt hydrogen sulshide gos, vorkoez
Feapect Lvy toxde qualities, and most cempsnles ave feirly well ecuipred o con-
tztovhte hozerd.
10/ Scu Earringtor, S., rnd Davenzort, Bara J., mork ¢ited: Inf, Clrce 68D,
rpe 86 mnd RL. . o
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DETECTORS 70 TEITING DOS3LALE ZAZARDIUS ATHOSSHIRELS

e develnpuend snd commerciel memufecture ¢f efficlest and a2eT
* sesting the pevcentacey of polsonous, irritaticg) e_...d infls
pore that way e present iz the etmosnhare havs besn greal Ve
d tn pealth and gafely werk. Only rithin rocent ysa.s Las: tod ﬂ
dition bn“b" vrought sbout, and the metrolewn indusiry. has made, wide ms-'
»«uy 6 there davices ag tbey have becons evpilebls in help.n.g :tol*rw&
lem's o2 protecilng the lives ond teplth of ‘ts e:'o’o./tsazw \B.my1a~)afr'
heers require ene or more tf them as an ecsentiol pazi. of La““suc‘f

exd zre thoroughly familiar mith thelr comstrwotica and ope“u:“c

ﬁ‘ briat rdeaad of the mperating p**h fplew of several: doﬁcc.o*n"‘_* e'i
Tull recognition of wha #ack thstiho USse Ay 0 obbain- desinite knoml

WUy toen ead va galn proficiancy in their cparation dgtp ,..:r:ecﬁﬁai’s
ther unde» et sonditicen R PR S

+ v o~ - T
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Tetectors for Inflammatle Gos ‘ . SR

Dovsctors for inflarmatle ot thot ere Lo mosd cw.an zas nz.r-t,A
the J, &i‘o, Mi8.4vy 0nd UsCu0y Tho géveral detectors differ iu' bemstraabil
operata of seceatlelly ths same principle, ncaely, that when ew electr‘tallf
hfateé. filoment 4w introduced inbta. an atwosphere contalning inilw‘nle 6'“ "
electrical rosiy: «&D.CG ol the filepent will very in direct. proportion-io X

snoaed of dedlumiable gas present,’. fhé varistisn of thes ropiztaics? &&’-‘55537- %
¢2 a Toter gﬂ-»i\mtad in percentage 0f gad or percentags, of‘cxb’on..‘oﬂ{fy”t
ﬁ-m:— ”“a:l are rsaserably mecurate for pevcentoses {rom’ 161 os t6ihe’ ﬁl‘pm

EE AT ) , '.,; \""'.b :y~“_,.'r-~'\
' -

iy - 7,,'1-(“

.- L ot 0,0 WS »; ﬁ‘qc

zr-r* w@‘ ~'LJ' ?2;‘,& i
The Burrell detector for infla:zmb’e geg has no’o beaﬁ’uad as’ Eenest
F‘E Yhose trat have Dosa mentioneds The gperation of thls detector 45: '553_
b p*lm plo that the products of combustion of most inflemedle geses’ -*i;
59 el 138 st ’che Btde { vpcrntu:a . oresrurs than tre gag that iy Durns fi»
cTehes in veluma Lx dn diract prenarfion €4 the amount n¥ gae turzeds - ,y
A mubes of continuous inflazwedle gas dotsctors are:ca.the. "a:ké

tut they ore not ziended 4o be used as poritadle ins‘amehts e::d a.o no‘c :’-5
crided im thiy pa;e

o

MEF oy 1T
ml‘! 17 =
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v
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Dotecteors for Toxie Gases

Cerbon-llonoxids datectors .o i 4y ’**‘Q:‘:;
ey 7 .,M'_{',“‘]
Hoolozita detectny, ~ Then chbon reooxide (CO) Ls “ause" ‘t"‘*%i‘w f
wad pumics gatvrated with 4oéine 24cXids in the presence? cf‘.,__é‘_:,g ‘rjw\;;' o
x--:.iy acdd, fyree isddne Ly ..fmc.e_'ccd ¥ich ctaing the pusice a greexn sf-"'}%'@g
co.or. Iy cozparing

co ine wkplg nf green cotelaed by 5 meapsored: volums. cLaL
(PR et o] hed - ‘
% color geele, the emount of carben zonoxide zan be dstermined, ' THE I‘anﬁ

o
Oc tnly ingtrument is 0,05 to ) percezts Tis aocuracy depends pomonhal 03 tnc’j

vl‘t{ 2T (he ndividunl ¢o estima e the true shadog. Tris device s woed, 71}:
extenedvely by the Buresw of 1lines, mesufactired-gns companies, ant others de=
8iring tn aaeartain tho p*we.‘ce cf eprvon mornoxide, 4
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. FPrrotonnic acld detscior. = Thig devics Lo cow—yact\‘m» MILLOH 2. %
‘little techniqus in its operation ssd is nsed primerily fod dsbecting the presee,
of caxbon monoxide in the blood. I% i very atcurabe and will detect from zero s “{
to Y0 042 percent of the ges im the alr. I% operntes on the priuec ip‘e th&t"““e Bl
. finity of carbon monoxids.Tor the hemogledin of the blood:is about 300 times t...z."'
of oxygen. To tect the atwosphere for carbon monoxide a emplliDottlelis. £41ied
¥ith the air 10 b3 exazined, and 0.1 cz? of blrod, which iy eiluted.to 2 cd with
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