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June 1, 1937 } Tra Eartoveas’ Grour @ Ewcinzenine Mamust 

INTRODUCTION 

HIS maaual oa occupational disesse hasards 
and inspectiva procedure has bren prepared 
for the sole use of emplovees of The Ewmploy- 

ers’ Group, While ia the pomsesion of sny em-. 
plovee, it is to be maintained in gond canditinn sand 
kept up-to-date by the revidon aod eonrrection 
pazes that will be iseurd from time to time. Upon 
the termination of employment with The Employ- 
ers’ Group, the employre to whom this manual is 
charged must return it 1o his immediate superior. 
Luss of this hook will require 4 pavment of §3.00 
bv the prron ta whom the hook iv assigned. 

It is aot intended that this manual will be a 
enmplete story of accupational disesse or hazarda 
Obviously, it would require & hook of some sise 
1o peesent this subjert in complete detail, Neither 
iv it intended that the iaformation with regard 
10 any hatard or inductry explained in this mas. 
usl ie 2l that can he said about that haxard or 
wnduatry. The ides of presenting the inaterial 
contained herein ia 1o give you s general outline 
of uaiform procedure, and Jdirect vour thoughts 
and ipspection methods to the most important 
phases of the subject. You alresadv have considers 
able informarion sad litersture upos this subject, 
10d the present menual will werve to supplement 
and consolidate that information, 

The &t portion of this manual gives & geo- 
ersl discussion of the principal occupational die 
cose harards, together with genmerslly sccepted 
methods of covtrol This is followed .by more 
detailed information with reepect to dust herards 
and information sbout the various toxic gases, 
vapors, snd solvents 

The balance of the manusl is given over to & 
discussion of individual workmen's compenssiion 
elamsifications subject to occupanional disease hase 
ards, togetber with & discussion of the individual 
industries. The industries and clasifications have 

been groaped accordiog to the various schedules 
which bring together industries of smiler type- o 
industries with similar basarda. Il & risk is krown 
by its classification namber, it can be quickly 
found by referring to the schedule number. I 
the risk is known oaly by its classification descripe 
tion, it can be found by ascertaining the schedule 
number under which it is included. . 

All occupational disease inspections are 1s be 
reported on the special occupational diseass hase 

ard report which has the form number G 964 Rev. 
[t should be kept clesrly in mind that this form 
is essentially & guide to follow, snd it may not 
necessarily provide encugh room to accommodate 
sll of the information that shnuld be gathered in 
any particular risk. While wnrscesanly long ine 
spection teports are not wanted. it s absolutely 
eseential that the hazarda, eiposure snd condition 
of esch risk be given ia sufficient detail so that 
the Home Office can competently pass on the mer 
its ol each case. For this reason the reports 
should be sccompanied by menusenpt sheets that 
tharuzhly cover all important parts of the ine 
spection rreulta It is of particulsr imponsnce 
that the individaal hezards be detailed by dm 
partments: that the aumber of emplovees expored 
to each harard in esch depsrtment he given in 
complete detad: that & complete statement. is 
given of corrective measures alrrady in use snd 
thote that you have trenmmended, and there 
should be given the general attitude of the as 
swired. 1t should be borne in mind thai the real 
purpose of the report is 1o give & complets pice 
ture of the hazardous operstions 1o & pervon or 
persans who have never sern this particular plant, 

aspection wark of this kind requires common 
sense, securscy and care in reporting conditionw 
as they sctuslly exist. Reports thet are submitted 
as & result of superficial inspections or poorlys 
formed opinions are velucless Recommendations 
that sre poorly conceived or that sre not besed 
on {acts or the existence of resl hasards, con not 
only result in high expease to aa amured, but 
way sggravste the conditions for which correes 
tion is desired. Be careful that recommendations 
1o prevent an occupational disesse basard do not 

. introduce a fire or sccident hazard. If yoo e 
oot sure as to what should be dooe in sny perties 
vler instance, report the detsils immediately to 
the Home Office. 

It is of particular importance that close cow 
tact be maintained with the Clsim and Underwris 
ing Departments. Investigations of resl or sl 
leged occupations! disease claima sbould be coms 
Soed te engioeering matters. All questi of 
medical examinations or trestment of existing 
employees of an assured should be referred to the 
Claim Depsriment, snd oot discumed with an se- 
sured. 
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i Trs Emriovany’ Grour @ Encivezanvg Mawuat [ Jume 1, 1937 

Occupational disesse bsssrds of various kiods 
do exist beyond say question of doubt. At the 
same time these harards can vary grestly in free 
queacy and aseverity of occurreace. [a all im- 
stances where individuels sre concerned there Is 
the question of individual suscepnbility which 
may cause one to be mirle:k The fact that certain 
individuals have worked in a rondinon or locstion 
for s period of yesrs thst sappesns to be extremely 
hazardous, without any apparent ill effects, is 
not s sign that, no hazard evists, Certain indie 
vidusls with greater physicsl resistance, or pos 

sensing naturyl or acquired imimunity may work 
for years in a locativn which would be extremely 
dangerous for enother individual This coadition 
is apt to etist in smaller shops where not envugh 
men are employed to give 2 good genersl average. 
In the ssme way, some people are overly suscep- 
tble and the wrong impression might be obtained 
as o the actual hazard in any indusry, Jue to 

ons of iwo cases in ones cmall shop. However, it 
is necessary te consider the occupational disease 
hazards as they concern the very susceptible pen 
son. From an enginecring dtandpoint, it is pecese 
1ary to make sure that the dust, fume or gas cone 
centrstion is msintained ot seeh & point that ne 
one is affected. It ia pot suffcient to maintain 
working conditions eo that only tea or Kficea per 
cent of thoee exposed sre afected. 

Events of the past few years have demon- 
strated that with re-pect to the entire subject 
there has been much misinformation passed 
around and s tendency to either overemphasise 
cr underemphassize the seriousness of these bas 

© ards. The matter has beea further complicated 
by the existencs of “racketsTM aod, oftrptimes, 
false claims. Frow an eagineering standpoint, the 
only view 10 take is one that can be based oe 
facts as they are koown to exist, and avoid 
misrepresentiativa. - 
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INDUSTRIRS 

Agricalture 
Mining and oil or natural gas producing Quarrving, stone crushing and sand or cloy digging Food snd tobacce 

- Textiles 
Cloth products 
Laundries 
Leather 
Rubber, composition and booe prodocts Paper and pulp, paper products, and printing Waod 

. Metallurgy 
Metal forming 
Machine shops, Soe machines and instraments Vehicles 
Stone prodsets 
Clay prodacts 

Miscellaneouns msnnfsctoring 
Miscellsneons construction 
Erectios 
Shipbuildiag * Maritime operstions ’ 
Stexedoring and freight haadling 
Railroad operations 
Cartage snd truckiag 
Public utilities 
Comisercial enterprises 
Cleries] and professional cccupations 
Operstion and maintensnce . 
Miscellaneons sccupation 
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Class scuIsULR 
NO. hai 8 LLASSIFICATION 

0106 1 Tree pruning, spraving, ete. 
030t 24 Turpentine or resin manufacturing 
1147 Mo, Onle 2 Lead miniug — with shalta, tunnels or drifie 
1148 Wise, Only 2 Lesd or zine mining 
1149 Okla. Kans., Mo. 2 Lead or 2inc mining — with shalts, tunoels oe drifts 
1154 Tenn. t)aly 2 Lead and zine mining 
1164 2 Mining - NOC — oot cos] — with shalts 
1168 . 2 Miaing — NOC — pot cosl — surface 
1413 Csl. Only 16 Refining of metal — not iron or steel 
1430 15 Smelting, sintering, refining — lead 

- 1437 Cal. Only 1% Smelting or sintening — NOC — not iron 
1418 ié Samelting., sintering or refining — metals 
1452 16 Ore Milling . 
1463 24 Asphalt works — grinding, pulverizing or mixing asphalt 
1472 : 2 Disullation ~— wood 
1604 +Col,Ga, Ind . N. Y., Quarries — dimension stone 

Tenn., Texss, ¥t} 4 ) 
1608 26 Rock excsvation . 
1622 Cal Only 4 Quarry — NOC 
lol4 t Quarry — NOC 
1639 + $late oplitting — including quarrying 
1654 4 Quarrirs Cement rock 
1701 2 Cement Mg 
1703 b4} Rlester Mills 
1°10 4 Stone crushing — no quarryiag 
174t 21 Flint or Spar grinding 
1748 2 Soapsione or soapstore products manufscturing 
1747 2 Emery works 
1748 : 21 Abrasive wheel manufacturing 
1803 2 Stone cutting or polishing — NOC . 
1852 21 Asbestos goods manulactaring — including spioniog snd 

wearing . 
1853 21 Mics goods manuf.cturing 
1860 12 Abrasive paper or cloth preparstion 
2000 Csl Only $ Bakeries 
2001 H Cracker Manolscturing 
2002 s Mocaroni Manalscturing 
2014 - $ Milling of grain 
2016 Breskiant food manulacturing 
2020 Cal Only s Molasses of syrup refining — not glecese 
2021 s Sugar refning 
2030 $ Beet sogar manulecturing 
2041 $ Conlectionery manufacturing 
2042 $ Chocolate or cocos manulscturing 
2043 ] Chewing gum mansfacturing 
208 4 Buichering 

2089 Packing howses 
2098 s Meat products masafecturing — NOC 

000002¢7. . 

"Ls 
p

r
R

p
T

w
 %

 
B

 
o

 
T

 
e

y
 

g
 

F
R

r
e

e
 

e
 

—
—

 
S

N
 L

I
 

1
t
 

Fm
 y

a
y
. 
A

T
 

N t
v
fl

:f
lf

&
r"

""
l-

v
m

\ 
N

 

i
 G

y
 
B

 T
 

VP
RI

 2
 B

 
A

 
T 
=

 

A
 

-
 

| 

The Employers' Group Engineering Manual on Occupational Disease Hazards (1937)
ACL Doc 11871 · Page 6 of 58

Published by AsbestosClaims.Law

asbestosclaims.law/library/11871/6

https://asbestosclaims.law/library/11871/6


b 
June 1, 1937} Trz Emriovias’ Grour @ Encineanva Mawuar v t |~ 

class ' scuzoULe 1 ] No. NO. CLASSINCATION b i( 2101 - Fish curing or packing é ' 22 [ Wool combing or scouring 
5_ ] ( 2280 9 Hatter's fur manulscturiag 2 2288 4 Felting manulscturing e | o 2308 é Anificial ulk manalscturiag = * 2102 ¢ Carpet or rug manufscturing i > 2413 ) Tetiles, bleaching, dyeing, ete. 
{_ . 2537 7 Hat manulacturing ~ other then straw or eloth — no hatter’s h . fur manulscturing or blowing — starting or Jorming of - felt hat shapes 

2538 K Pat manufacturing — other than srew oe cloth — all 4 operations 
: 2586 ] Cleaning or dyeing t 2600 . ° Fur maoufscturing : 2623 9 Tansing . [ 2660 9 Boot or shoe manufscturing or repairing i ot} | 14 Plasing or moulding mills 1 08 1 14 Sash, door or Assembled millwork manufacturing 3 w 14 Partern making — NOC % 291 o 14 Pipe manalscturing — wooden, tebsccs r . 2794 Cal Only - 14 Wood turned products manufsctaring ; 2802 14 Carpeatry — shop only — excludiag commercis) Jumber yarde ) Y 2804 12 CofSin or cashet manulscturing or assembling — wood i 2812 14 Cabinet work — with power driven machioery » 2815 Cal Oaly 14 Cabinet works — boat building v 2824 14 Tank, seat or cabinet manplactansg m wood 2841 14 Woodenwars manufacturing — NOC § 2870 Cal Only. 14 Billisrd (uble masufscturiag .. 2883 14 Furniture manufacturing — wood -~ NOC e 2918 ) 14 Veneer products manulscturing — veneer wanelacturiag z 916 14 Veoeer products wasu{acturing — a0 venesr menulsctering .. 2920 14 Orgen bailding 9 2028 14 Plane or player pisne manulscturing I 2960 28 ¥ood Preserving 

3042 18 Elevator or escalator manulscturing ) . : 3064 17 Sigs manulacturing «— metal - 3076 ~ 17 Fireproof equipment manulacturing ' ' a 3081 17 Foundry — irom — NOC 4 Jos2 . 17 Foundry — stoel casting : 3083 17 Foundry — nos ferrous metale = + 3086 Cal & YViee, 17 Fowndry — maslleable iron 5 3088 N.Y.Ouly 17 Railrosd permanest ways material manselacturing A 3089 17 Pipe manalactaring — cast iron — NOC ] ( 309 . 17 Ensmeled iron ware manulacturing . i 3093 1?7 Pipe marufacturing — cast iron — by centrifugal canting v 3112 Cal Ouly 1 Toel manufacturing i ns 17 Tool masulacturing — NOC — wot drop or maching ferped S nu 17 Toel mannfacturing — NOC — machining or finishing L . . . AN 

. 0000020 769 _.,; . 
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Jume 1, 1937} Trs Emrrovess’ Gaour @ Encinzzamg Manuat 

cLASS 

NO. 

053 
#1354 
W35 
S8 
061 

1062 

0l 
4§02 
1103 
it 
4113 
4114 
1206 

1207 
4239 
138, 

4399 
1304 
08 
1351 
4382 
400 
4410 
Hi? 
20 
431 
H)9 
“H0 
Hs2 

Cal. Only 
Cal Only 

Cal. Only 

Cal Only 

[ 8 bdy 

3
 

CLASSINICATION 

Pottery — chias or tableware manulacturing 
Terra cotts manufscturing — for decorstive purposes 
Potteries — manufacturing 
Potteries — manulaicturing — electrical, porcelain ware 
Potteries — glased or purcelsia esrthenware manulacturing = 

hand moulded or cast 
Pottery — manuflacturing porcelsin ware by meani of mechan- 

ical press forming 
Glass manulecturing — polished plate 
Glasse manulacturing — cheet window glase 
Glass manufacturing — sheet glase manulacturing 
Glass ware manulacturing — no sutomatic blowing mschines 
Class manulscturiag — cut ‘- 
Glase ware manufscturing— NOC 
Pulp manulecturing — ground wood process 
Pulp wnanufactuning — chemicsl process 
Paper manulscturiog 
Fihre goods manulacturing 
Printing 
Newspaper publishing .. 
Linotype or haod composition 
Photo engraving 
Engraving 
Rubber reclsiming 
Rubber goods manaflsctariag — NOC 
Rabbe:boot or shoe manulscturing 
Rubber tire manufacturing 
Phonograph record manulacturing 
Lacquer or spirit varnish menulscturing 
Pyrozylia manufscturing — smberoid. cellaloid, Bbroid, ete. 
Pyroxylin or prroxylia composition goods masmufecturiag 
Lesther manaflacturing — imitstion 
Cable insulation . 
Compreition goods manuflsctaring — plastie «— NOC 
Horn, booe, ivory goods manufacturing 
Lesther manulscturing — imitstion ’ 
Acid msanlacturing — salphurie only 
Psiat msralacturing : 
Lead maoulscturiog — red or white . 
Fertiliser manulacturing 
Ink {writing), mucilsge or paste manufecturing 
Polish or Drewing msaulscturing 
Cloe msnufacturiag 
Renderisg werks — NOC ‘ 
Dental laboratory ) ) 
Cors products manuflscturing : ) 
Candle Maoufacturing — NPD 
Soap of scap powder menulacturing 

* -’ 
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i Tre Emrroveas’ Gaour @ Encrezzang Mawuat { Jume 1, 1937 

cLASS scHEDULE : 
No. ~o. CLASSIFICATION 
me 17 File manufaciuring 
3122 17 Cutlery manuflacturiag — NOC 
3126 17 Tool manufacturing — sgricultursl, construction, ele 
148 17 Hardware manufacturing — NOC 
1169 17 Stove manulscturing 
3138 17 Radiator or beater manufecturing — cast irom 
3138 18 Plumber's supplies manulacturing — NOC 
3220 17 Can msoulscturing 
3223 17 Lamps or lantern manulscturing — NOC 
3224 | iy Agate or enamel ware manulacturing 
hEAL 1?7 Lrad works — sheet, pipe or shot 
333s 17 Trepe fouadry 
33n4 8 Welding or cutling — oxvacetylene 
332 K Flectto plating — NPD 
3382 18 Clock maspulacturing 
33188 i8 Watch manulacturing 
3300 17 " Metal goods manulacturing — NOC 
31507 13 Agricultural machinery manufactoniog 
3518 is Tratile Machinery msnafacturing 
1544 18 P-inting or boukbinding machisery manafacturing 
3358 18 Doot or shue machinery manufacturiag 
35 18 Confectionery machinery manufscturing 
3561 is Sewing wachine masuls uring 
3574 is Adding machine manulscturing — NOC 
3583 Csl Only 18 Automatic sprinkler manulacturing 
3632 13 Moachine shop — NOC 
3634 8 Valre maoufacturing 
3639 13 Gesr mannlsctoring or grinding — NPD 
3638 18 Ball or roller bearing manulactaring — NPD 
3642 17 Battery manufacturing — dry 
3643 13 Electric power of trensminion equipment nudmnnl’ 
3647 17 Battery manulacturing — storage 
3683 13 Thermometer manulscturing 
3808 18 Automobile or sircrs{t engine manwlacturing 
3807 17 Automobile redistor manufacturiog 
3808 20 Automobile manulactoring or aswembling 
3821 b Automobile damantling 
3822 20 Automobile body msoulecturiag — pkaun cse 
3523 20 Automobile body manufscturing — trock bedy 
3824 0 Autotuobile body manafacturing — NOC 
3830 0 Aeroplane masulacturiag 
3ssl 20 Car manalscturing — railrosd 
lsa3 17 Car wheel msnofecturing 
4000 4 Sand ur gravel digging 
4021 2. Brick o clay products manuflscturiag — ‘OC 
4024 a2 Refractory products manulscturing 
4034 21 Coacrete products masufacturing 
4049 Cal Only 2 Pottery — manulacturing — glazed o porcelain earthenware 
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CLASS SCHEDULR 
Ne. NO. CLASSINICATION 
4741 24 _Asphalt or tar distilling or refining 
4940 17 Sods weter fountain or apparatus manufacture <' 

ing 
$469 36 Cleaning or renovating outside surfaces of buildings 
$508 . 26 Street or road coastructioa — rock excavation 
5984 - 24 " Whiting manulscturing 
6251 26 Tunneling — pot poneumatic , 6252 2 Shafts Sinkiog — all work ta completion : : : 6254 N. Y. only 2 Subway construction ‘t 6257 26 Caisson work — pneumatic — not foundation 4 6258 26 Caisson works — poeumatic foundation V- 6260 26 Tuoneling — poeumatie 
7590 : 3 - Garbage works — reduction or incineration 
a8 ) Stock-vards — oo butchering 
9501 28 . Painting — shop only 4 9508 3 Painting — sutomobile or carrisge bodies H 9600 23 Taxidermists ¥ 
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OCCUPATIONAL DISEASE HAZARDS 

ANTHRAX 
Anthrag is a contanious disesse, common 18 

man aad most Jomestic smimals, and tranemited 
by the skia or hides, hair, wool, ne brstles of 
infected snimals to man With human bheings, 
it appears in twn forme: first, on the skin und, 
second, infrequently within the body. The discase 
is found in cattle. sheep, goats, hores, and pigs 
especially those from forrign countnes. It mey 
occur in carpet mille, leather industries and tan- 
necies. among brush makers, plasterers, felt make. 
ers, rag pickers, matirers makers, vetennarians, 
{a ners, buichers, longhoremen, freicht himiilers, 
an | occasionally in perona autside of anv indus- 
trv. It may alsa be [ound in rannection with the 
preparation of skin in fur manulactunne, 

The infection ia the kin ocrur, in & grest 
many cases on the exposed parts of the budr. such 
as the face, throat, neck, chest, handa, and [ore- 
arms. The grrm lodges in 8 cut or bresk in the 
skin and is rubbed in by the worker's dirty hande 
nr the rubbing of clothine, It ie particularly diffie 
eult and stubborn 10 correct and requires compes 
tent medical attention. The first step in the cone | 
trol of the infection is to use oalr hides, and skins 
{rom nosn-inlected sress. Disinlection, by ratise 
factorvy methods, should be made of the hides and 
shine that have catered the rountry and are known 
10 be from anthrat infected countrien 

The usnal course of sn epidemic of anthrax, 
is that every vear or so ia the large leather tane 
ning centers there are one or two csswes which mav 
be fatal. lmmedisiely, after this there is conud. 
erable investigation and the grestest of medical 
precautions are taken for & short time, Alter s 
period in which the utmost precauticns sre obe 
served, the scare dies down snd the iadustry ree 
turns to its normal operstions snd o botice is 
tsken until there is another outhreak. Due to 
the comparstive rarity of anthrax it is difficult to 
maintaia observance of all the safety precsu- 
tiona 

Some of the methods for the prevention of the 
infection from sathrax are as fellowe: 

1. Remove all visible fsctory dust by means of 
mechanical exhaust st the point of orizia 
Dispose of the dust collected by buming. 
Make provision for a Bt aid kit with sterie 
lised dressings, bandages, cotton, snd s 2% 
solution of lodine. 

4 Post a notice ss to anthrax snd its prevess 
tioa. 

S. Provide overalls for all workers exposed to 

[ 

1
o

 

the hasard. 
Have lunch room separste from workroom. 

%. Provide sdequaie washing facilities, hot wa- 
ter, sosp, eto, 

8. Have emplovses keep work clothes separate 
{rom street clothes 

9. Provide goud, nstursl ventilation with wa. 
light wherever pasaible 

10. Indruct the warhmen to preveat contact of 
hides with the hare skin 

ASBESTOSIS 

A potential asbesvtosis hazard is 10 be luoked 
for wherever ashestos dust is crested. Among 
the pusible sources sre the mising and milling of 
dshrstos, 4und the weaving, machiniag snd the 
mving of sdbiretos and ashiestos compounde, Ine 
dustries which have this exposure are inrulation, 
brake lining and zauket manulsctaring. 

ine af the most common operations where ase 
hestos is used is in the manufacture of patch mate- 
rial for roofe. The practice is 1o dump the ashestos into & putty f{uet with asphalt sad the 
two materisls are mized together. There are o 
number of small plants that do this type of work 
without any particular attempt to coatrol the 
dust. 

While it is true that fewer workers are exposed 
to asbestosis than silicosis, it is a definitely ime 
portant oceupations] disesse hazard snd should be 
considered o¢ such, In the opinion of certain 
suthorities it is estshlished that asbestonis may 
ceuse disability and death, and that any well de- 
fined case of sshestosis is vervy likely to progrese 
to s {atal conclusion. The pathology of ashertonio 
differs markedly from thet of silicosis. The dust 
particles being larger, the damage is to the brooe 
chicles rather than to the alveoli, the latter being 
too msll to sdmit any large proportion ol the 

srticles, The fiirosie of sebestosss i charscters 
ited by the formitiow of so-esiled “Asbestos 
BodiesTM, s phenomenon quite difflerem from any 
fonad ia silicosin. The ymptome of asbestosis 
are generally similar to those of silicosia, particu- 
larly ss regards a gradually iocressing dypenes 
{sbortnese of breathi. Prolonged exposure te see 
bestos dust caused & pulmonsry 6brosis of tvg 
different {rom silicosis and demonstrable ou 
ray flms. Cases of definite heart enlarzement are 
frequently found associated with mbentosis. A 

redisposition to tuberrilosis does not appesr to gc cauced by expu.ure to asbestos dust. It fe 
oot believed that ssbestosis may sdd to the mon 
tality of pneumonis, and acute noo-tubercular pule 
monary infections, The concentration of dust in 
asbestos fabricating plants depend primsrily o 
the grade of asbestosi mill fiber gives rise to o 
higher concentration than crude fiber. Operstion 
arraoged ia decressing concentration of dust sre 
preparing. carding, weaving, spinning, twirtiag 
aad warpisg. The conirol is rather difficult but 
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it bs important that sll pew emplovees be ex. 
amined physically, including X-rav examination 
of the chest, 

Inssmuch as exposure to this dust will cause 
enlargement of the heart it is also important that 
men with weak hearts should not be exposed 1o 
ssbestos dust. : 

Some of the methods used to minimize the haz. 
ard from asbesinsis are a8 follows: 

L. Remove all visible factory dust by means of 
mechanical- exhaust at the point of origia. 

L Improve the generel plant ventilation by fans 
in the roof or sidewalls, 

3. Physical enamination of new employees and 
periodicaily for the older emplovees. This 
recommendation should be discuesed with 
the Clarm Depariment. 

| ] 

BENZOL 
Beazol is a volatile, inflammahle, almaet colop 

less Yiquid with a strong eweetish smeil. It evape 
orates very eanly and makes o very good solvent 
for gum, resine and fatn Its vapors are heavier 
thao air. It s alao called bensene, but it must 
not be mintahen for benstine, which comes from 
petroleum and is much less barmful, Bensol 
comes {rom coal tar. 

Bencol is used in industries in the manulacture 
of rubber cements, lacquers, varnishes and staina 
paiots and varniah removers, in the chemical ioe 
dustry, in cleaning of printers rollers, engraving 
plaies, ete, in the manufacture of rubber goods, 
sruficial leather, sanitary tin cans, o) cloth snd 
linolenma Alsa, ot times it may be present in 
connection with the manulacture of airplanes, 
rubber reclaiming, phovograph record manulace 
turing, imitation lrather and pyroxylin maoulse 
turing, incloding such rabstancers as vucoloid, fe 
berlowd, and celluloid. 1t is used very extensively 
im the manofactare of dyes and is the starting 
winl for a good many of the dyes and explosives. 

bile much has been dooe to climinate the use 
ol bensol sa & solvent or to control it in many 
industries, the use of bensol as & raw waterial in 
the manufsctare of nitro-bensene, aniline and the 
other various dye intermedistes will probably ine 
crease rather than decrease. There can be no sabe 
stitute recommended for its use in connection with 
the manufsctare of dye intermedistes. 

Poisoning asually occurs by the beeathing of 
bensol fumes. When thess are drawm inte the 
luos. beasol ls dissolved in the blood sod car 
ried through the body. Acute poisoning occure 
when large smounts are breathed in s short tima. 
The nervous eystem is poisosed and the breathing 
spparstus parslysed Smaller amoants bresshed 
over s period of time cause chronie ?o'uo-iu 
which weakens and thins the blood This tvpe of 

isoning is more common in industries. Beasel 
also a skim irritant. It may be sbsarbed through 

the skin and the most commos instance in industry 

s where the material is spilled vn the clothes 
and no sttempt is wade to remove it. 

The eontrol of the benzol hatard depends upon 
the prevention of inhalativa or shin absorption 
of the material. The following practices shouid 
be put in operation wherever possible: 

1. Don't use bensol. This is often the simplest 
mesns of control. [t is posable many times 
to find that another solvent may be vrd 2nd 
the hazard completely eliminsted. The dve 
and explosives industries are, of courve, the 
exceptions to this general rule. Tuluene is 
one matetial that might be ured av a sub- 
otitute. It is paiswod -8, but much less toxic 
than benzol Huich boiling petroleum frae 
tione aleo provide a non-indammable, non- 
tosic substitute for benxoal. In secking to 
eliminate the hazard {rom benzol this ree 
ommendation should alwave be given care. 
ful conmderation, and it will be found that 
in & majyirnty of cares a suitable substitute 
can be {ound, . 

2. Remave benaol fumes at point of origin by 
exhaust ventilation. 

3. Keep tight covers on receptacles containing 
benzol, 

4 Do not allow articles trested with say com. 
pound containing bensol to dry in worke 
rooms unless the vapors are removed, 

5. Make drving chambers for materials treated 
with bensol mixture ae gas tight as possis 

ble. and have the air premure inside the 
chambers slightly Tess than that outside, 

6. Spray objrete with & paint misture containe 
ing bentol nnly when ther sre in propecly 
constructed and ventilated bootha 

7. Inspect carelully pipe lines snd other appee 
ratus containing bensol to detect and pree 
vent lea 

8 Provide positive preseurs belmets for work. 
men who repair leaks, enter bensol tanks 
or use any mixtars containing bensol in o 
confined space. 

9. Supply rubber gloves to workers i coms 
tact with liquid bensol. 

10, In arrqnging exhaust ventilation remember 
that hensol fumes are beavier thaa i, 

11. Test the concentration of bensol fumes in 
the sir of work-rooms. Bensol should not 
be allowed to exceed one bandred parts per 
million of air. 

12. Provide medical supervision for worken 
with bensol. This should be discuseed with 
the Claima Department. 

13. Traosfer workers te otber departmewmts if 
bensol sffects them. 

14 Have & complete physical examination 
made of each employee, includiag & bloud 
exsminstion, befors this employes works 
with beasel 
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15. Those who have any chronic disesse or 
anemia should not do this kind of work. 

16 Have a periodic blood examination st ims tervale or one 1o six montha, depending ca 
the everity of the exposure. It is poesie 
ble at the present time 10 detect the onset 
of benzol poisoniog Ly an analysis of the 
urine fur sulphste. (All ul these recommen. 
dations which have to do with physical ex. 
aminations should be discussed with the 
Claim Department.) 

® 

CAISSON DISEASE OR BENDS 
Caisson disease, o¢ Bends, under which term 

this disesse is most commounly knowa nn con- 
struct:on work, is clamed in most states as an oo 
cupational distase and is found oa all jubs re 
quiring the use of compressed air ia the dnving 
of tunsels or sinking gl caissons. Divers in ma- 
rine work are subject to this same disease. 
disease is caused by work under s higher air pres 
sure than atmospherie pressure, which is 15 lba 
per square inch. This increased pressure is neces 
sarv, in meny casrs, due to the fact that the tun- 
nel or caison is being put through soft ground, 
and sdditional preware 11 necessary 1o keep back 
the water or possible cavein 

Caimon disesse is caused by the formation of 
mitmgen bubbles in the blood passages of the body 
snd ususlly there rutroges bubbles will come to 
rest in some joint of the body and cause extreme 
paia. Almost every state has a code which is 
very strict sad requires close supervision of sl 
wotkmen engaged in compressed air operationa 

The disesse cen be caused by several condi- 
tions which arise {rom working under sir pree 
sare. First, the employee can remsio too Jong o 
prriod undee increased air pressure, Second, Lack 
ol care oa the part of the employee in cntering 
or leaving the sir lock of either the caisson or 
tanncl, as the case may be. There are state ordic 
Bances ia most etates prescribing the leagth of 
lime sn emplovee must 1ske oa entering or Jeave 
ing air locks and returning te stmospherie pree 
sure. This time is based entirely om the aif 
rmure under which the men are working. A 
arge pumber of workmen liking to show off te 

their fellow employees, rush in sod rush out of 

sufficient time to allow their bodies to make ad- 
justment 10 pew conditiona. They boast oa how 
they can “take the sir.” The result is meny of 
them are brought back to the medical locks te 
relieve them o the sir bubbles in theie blood 
system, 

Another condition that -a& brisg sbeut this 
disease ls the use of liquor. - No emploves work. 
ing under compressed air should wee liquor and 
esch employee should take the best pomsible care 
of his body when engaged in thie type of work. 

Calsson disense or bends ia firmt poticed by 

severe cramps and the only way to cure this ls 
not by medicine, but to rush the patient back to the emergency lock and place Ein under air 
sgain. When he has reached the maximum sir 
pressure, then be should be decompressed ve 
gradually. and in ‘most cases decompression will 
remove the difficulty and allow the blood to take 
care of these bubbles by passing them out of the 
systera entirely. [t is good practice, whea come 
ing out of the sir pressure, while in the air Joek, 
for en emplovee 1o stand up and walk shout a lit. 
tle bit, if possible, in the lock chamber., This will 
sllow snav air hubbles that mav be in his aystem 
to readily recape through his blood system. 

Great care should be taken in picking out the 
man for the poulion of lock tender. e should 
he the type of man that the emplovees cannot 
dominate as 1o allowing them to run ia and out 
of the air lucha at any other rate of time than is 

rescribed under state laws for decomprewsion. The 
nek tender should have otrict orders and sbould 

be imniediately discharged if he violates these 
orders 1o decomprewa workmen under aie come 

- pression st any other speed than the standard 

Ahe sir locks whem they can do so without taking 

rates of decompression, which is not faster than 
the following rate: from O to 10 ibe, gauge pree 
suee, one minute, from 11 1ba. to 1S b, two miae 
ates: from 16 lbe. to 20 lbe, five minutes; 21 1ba 
to 25 lbe, twelve minntes; 26 10 30 lba., filteen 
minutes; 31 to 13 lhe, twenty minutes: 36 to 40 
Ibs, forty minufes: 41 10 50 ha, Rty minutes; or 
roughly at the rate of s pound a minute. If theso 
rules are otrictly adhered 1o, we doubt if there 
would be many cases of bends reported on a job 
thst would result in any lost time. Employces 
working under compressed air are only allowed to 
work & specific number of hours. This number 
of hours is governed by the air preseure being 
used snd also the state in which the operations 
are being carried on. o 

Under no conditions should compressed alr 
work be carried on unless there is & capable doe 
tor oo the premises who is familisr with this cais 
son disease. No men should be allowed to work 
voder compressed sir without passing a strict 
medical examinastion, Sabsequent medical ezam- 
iations should be made from time to time; in 
[sct, this condition is governed in many states by 
the state laws s 1o just how olten sn employes 
should be examined. During the sammer moutha, 
it is not cowpuho7 in sll states to provide o 

ro passageway leading from the Jock chamber te the 
chaoge house whers the workmen change their 
elothes to protect these workmen {rom stmosphes 
rie conditiona. During the colder months from 
November to April, & covered pasage should ol 
ways be provided to protect the employees coming 
out of the compressed air, ss they are perspiring 
verv {reely due te this condition: the sir is moist 
snd otufly, snd they are subject 10 pneumonia in 
most cases on ceiching the least bit of o cold. In 
addition. a medical lock should always be pre 
vided for emergency purposes. This lock, o 
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course, must be uader the care of the doctor ia 
charge of a trained nurse selected by such medi. 
cal authority, Most states require a liberal sup. ° 
ply of hot, black coffee to be kept on hand at sll 
times if there sre any mea workiog under com- 

ressed sir. Plenty of sugsr should be provided 
or use if the employee dewires it 

As a lunther precaution, many states require 
that sll employees working under compressed sir 
be required to wesr an identification bsdge, giv 
iog their amber, the job on which they are work. 
iog, by wham they are employed, snd unaually 
there is a warning notice on the bortom of this 
badge 1o the effect that, if this ewwnloyee is found 
unconscious or takea sick, not to takc bim to the 
hospital but to rush him immediately b-.ck to the 
job oa which he is working at the address given on 
the badge. This saves valuable time in getting the 
employee back to where he can receive sttention, 
as the average hospital is opot provided or 
equipped 1o render treatment quickly on come 
preseed air cases 

Careful chech-ups of employees working under 
air should be made at all times. Some employres 
are more susceptible to the bends than others, doe 

ibly 1o physical condition or their personsl 
m Surk employees should be eliminated 
from the payroll as compressed air. workers, 

® 

CADMIUM 

Cadmium is s metal which is coming ioto & 
moach wider use than formeriy. [t is used in low 
mehiing alloys, photography, and for pleting for 
protective sarfaces, 

Cadmiom (s sufficiently toxic te make it an 
industrisl health hazard. The fume of cadmiam 
onide from molien cadmivm induces edema of 
the lungs which results in death of experimental 
snimels. Ja emaller swooou it produces geper 
alised pueumonis and broncho-pnrumonia Is 
very small amounts, cadmizm produces scars in 
the lungs, though there are no subjective symp- 
toms following such exposares. re is a change 
in the liver and kidneys due to exposure to cad- 
mium. An expoeure to 10 mg,/rm3 for tweoty- 
four hoars is enough to cense v serious esympe 
toms. For a sbort exposure to a high concentrar 
tion it is much more 1oxic than lead 

The grestest health hasards sre found in the 
manulsctore ol cadmium and in the hsndling of 
its compounda. The following list shows where 
the moet bazardous expoeures have been encous- 
tered. 

L Vapor or fume from the retorts er com- 
densors of the bloe powder furmaces, in 
making both cédmivm and cadmium oxide 

2 Fume from and near the collecting baps 
in making csdmium exide. The perticles 

" which corstitute this f[ume are so small that 
they sre not caught in the bags 

3. Dust in handling cadmium oxide, as such, 
especially working up the residues from this 
procese. 

4 Manufacturisg and handling cadmium lithe- 
pooe sod working up the residues from 
this procesa. 

'S. Manafacture and bandling of cadmium sule 
phide. . 
Sprayiog cadmium sulphide (aa a paint). 
Welding alloys containing cadmivm or cad- 
mium coated articles. 

B
l
 

8. Meliing wetallic eadmium or its compounds 
without adequate ventilation. 

9. Handling any cadmium compounds which 
) may be inhaled or ingested. 

10. Using cadmium coated or plated articles for 
any purpose where they may comae ia con- 
tact with food or drink. . 

Cadmiam coatings are applied by electroplat. 
ing and consist in grneral, of cadmium carbonate 
dissolved in s solution of sodium cyanide and 
some substance, usnslly protein (milk, cheess, 
casein, wood shellae, glucose or licorice) which 
favors & more uniform deposition of cadmium os 
the articles 

Cadminm lithopones are formed by precipic 
tating cadmium sulphste with bariam sulphi 
The cadmium yellows mixed with ultramarine 
blues give brillisot and very stable greena 

Escatially the same preeautions should be 
observed as with lead exposure: such as good vene 
tilation, personal clesnliness, avoid hesting of 
cadmium except in exhausted hoods, use of sp- 
proved respirstors on dusty jobs with cadminm. 

Particular sttention should be paid te foma- 
dries. Certain small brase foundnes melt cad- 
mium. This should be done with good ventilas 
tion snd st a low tempersture. Cadmiom welts 
at 321.6 C and boils at 778.9 C and s it obviowsly 
cannot be bested in the same manner ss brase 
which melts at 1050 C It should oever be poured 
whea it is giving off browns fumes. It is sdviser 
ble to wear approved respirators while pouring 
esdmiam although the precantions of ventilstion 
mast be alse observed. 

The spraying of cadminvm salphide as & paime should be cr«LJ. {a plants where one s in- 
formed that the pliul is not & lesd base one should 
always find out il posible what is veed. 

The other main hasard is the handling of cad. 
mium salts in such & manner as te camse dust ex- 

ure. The nn.:‘nl-:flln of PA.L.‘ is lihlydl: 
ad to exposure of this typa equate venti 

1::- and respirators of sa spproved type should 
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MATERIALS 1IANDLID IN BRASS FOUNDRILS IN ORDER OF INDUSTRIAL HEALTH MA2ARS 

Low 11y Bronze ......... vrenens 2% Copper 107 Tin 
12) Red Brass ..ovvvvennnnne, 837 Copper 157; Zine 
13) Admiralty Metal .......... 707 Copper 297t Zine 

1% Tia 
t4) Yellow Rrase ............ e Copper 1377 Zioe 
13 Mumas Metad ...oveoin 6077 Copper 07 Zine 
t6) Phospor Bronge .......... 0.0 Cupper 10 Tin 

- .87 Phusphorous - 9.5 Antimoay 
(7Y Bearing Metal ...... ....- 837; Copper 147 Tin 

) 37 Lead 
181 Metallic Zine ......... o ’ 

. HIGH 191 Metallic Lead ...ooivvents 
110+ Metallie Cadmium .... .. 

In inepeetion of hrass (wnndries the composis 
tion of the allov which is poured should be dee 
termvined af posaihle, U lead, cadmiuth or antie 
mony are used, all grinding wheels should be ex- 
hau-ted, ’ 

il codmium. lead or zinc are melted alone 
there should be a sirong exhaust ventilation (o re 
wove [umes, 

[ 

CHROME 
Chromic acid and its componnds are the b 

stances which produce the trouble in this clamif. 
cation. Chroime acid is & red miution made by 
adding water to a compound of chromium and 
otrzen that is called chromium trioude, Chro- 
mie acid and iu salts of potassium, sodivem, and 
anmenium are strong irritaots, 

Chromie acid or its compnunds sre uswd in 
electro.platiog, lithogrsphy, photagraphy, photo 
enzeaving, Jeather tanning, blue-paint making, tex. 
tile printing, fur and cloth dyeing. pigments, and 
the manulacture of colored cravons. Also, it may 
he used in connection with lamp or lantern manu. 
{acturing, automohile parts manulacturing, and 
manufacture of office equipment. 

The poisoning occurs [rom the irritating sction 
of anv chrome solution or dust na the skin and be 
inhaling chrome vapors or dust. lrritstions snd 
uleerstion of the skin, coromonly called “Chrome 
Holee,TM are the most peristent of any of the ine 
dustrial skin conditions and the most difficult 10 
rare. Since the control of the chrome hasard de 
pends on ventilstion snd reducing contact with 
the skin ss far as possible, the following requires 
ments should be carefully followed: 

1. flave good general ventilation of work-rooem. 
- 8 Remuve chrome dust and vapors st point 

of origin by special exhaust ventilstion. 
3. Do not sllow chromium solution to drip 

_ upon the floor. 
& Provide bot water and soap for washing. 
S. Keep street clothing separate from work 

clot 
& Keep lunch-room separste from work-rooms 

sad lockerroome 
7. Inspect the hands of all workmen daily. 
& A protertive ointment, such as lanolin and 

trolstum, which can be rubbed into the 
c:nd- and applied to the oo before werk 

in the morning and alter lunch, should be 
supplied, 

9, Have 3 complete phyvical examination made 
of all emplovees belore working with 
chrome. 

10. Wash chrome solution off hands (requently, 
1L Have a régular physical examination at 

lease once a year. 

. ® . 

LEAD 
Lead is & heavy, soft, bluish grey metal Tt s 

used in indusiry in both the metallic form and in 
rompound, the rommoness compound being white 
lesd or lead carhonate, followed Ly the oxides 
which are formed by the combinstion of lead and 
osygen on hesting metallic Jesd, The most ime 

rtant are red lead and litharge: beary, red and 
uff colored powders respectively. Compounds 

with carbon, sulphur, and chrome tlead carbone 
ste. lead wlphate, and lesd chromates) are alee 
{reelv used in industry. 

There iredtbolul 130 industries with some ex- 
ure to les t is present in pigments, putty, 

;l::m. glazes, polishing powders, and solder. The 
chiel hasardons lead industries are lesd cowm. 
pounds, storage batteries, pottery, painting, priot. 
ing. plumbiog, lead smelting, and lesd refining 
1t will slso, oo occarions, be nsed in conoection 
with all or some of the [ollowing cccupations: Lree 
pruning, repairing, and fomigsting: ple 3 
supplies snd in the manafacture of ensmels, irone 
ware mapufactunng, bardware wmsnulscturing, 
1adistor manufacturing, scetylene welding snd 
cutting, automatic sprinkler mannfscturing, lines 
type or hand composition, and dry grinding, bleads 
ing and testing of rolors. Lead poisoning occurs 
most easily from the inhalation of lead fumes and 
dust: next from getting lesd compounds in the 
mwouth and lastly from the skin when it is broken 
Tetracthyl lesd can be absorbed through ums 
broken skin. Lead taken into the syrtem at first 
éirenlates in the blood and may damage eay eee 
gan of the hody. 

The lollowing sagzestions are helpful in pre- 
venting lead poisoning: 

1. Have good general ventilation of werk room. 
2 Remove dust and fumes st points of eorigin 

by special exhaust ventilesi~e 
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3. Do not allow dust to collect in work rooma 
4. Have Roors of cement or other impermesble 

material 1o permit thorough cleaning. Cless- 
ing in extremely dusty places should be done 
altee working hours and with the use of wa 
ter or & vacuum cleaner, 

S. Keep covers on receptacles containing lead 
compounds in powider form. These should 
he of metal ta prevent hrearkage and spilling 

6. Furnish overalls and gloves 1o all lead work. 
ers and masks when neceseare, 

Fram the standpoint of emplovers, the follow. 
ing are 200d suggestions to have in mind. 

1. Wash hands and face before entening lunch 
roon. 

. Take frequent shower baths when exposed 
to lead dust, 
Keep street and factory clothes separate. 
Do not smoke, or chew in work rooms. 
Avoild constipation and drink miik freely. 
Ilave a physical examination, including an 
examination of the bluod before working 
with lesd. 

. Have a2 regular examination of the blood for 
stippling at least every three maontha 

ose who have any chronic disrase of ane 
emia should not do this work, 
Workers haviog had lrad poisoning thoold 
oot return to s lead trade. 

L ] 

MERCURY 
Mercary ie a heavy, silvery, liquid mets! which 

gives off a «light vapor st ordinary temperatures, 
it is used in the treaiment of gold or silver yield- 

- ing metsls manufacture of scientific instrumenta, 
alloys with tin and copper, in lead-mercury solder, 
smalgamation of sinc {or sccumulsiors and elees 
trodes, deatal amalgems preparstion of eaplosives, 
preparation of hatters’ furs, manufscture of mer 
cury pumps, mescury boilers, and mercury are 
rectifiers, 

Iaduptrial mercury poisonisg slmost always 
occurs from bresthing mercury vapor over a long 
period of time. Mercury cas also be sbeorbed 
1o0to the sysiem through the skinn Methods used 
for the control of the mercary hasard are = 
followss 

1. Have good geseral venmiilation of work 
. rooma 

2 Remove mercury vapor and dust at the 
point of origin by special Jocal exhaust ven- 
tilation. 

3. See that floors and workrooms are of cement 
or other non-absorbing materishk This is 
especislly important because mercury vapor 
will be given off from Scors which have cele 
lected mercury dust. 

4 Have floors washed every night with water 
containing smmonis 1o nevtrslize the efect 
of mercury vapor. 

S. Provide gloves and masks when necemary 
to exposed workers. 
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& Keep sireet clothing seperste from factory 
clothing, 

7. Have lunch room separate from work roome 
and locker rooms. 

8. Rotate workers expased to mercury to other 
wark at intervals. 

9. Provide proper washing [acilities snd en- 
enurage {requent washing. 

10. Provide medical supervision fae exposed 
warkers, 

11. Have s complete physical ezaminstion of 
ecach worker made before working with mer. 
eury snd have regular phrsical examioe 
tions made at least once & yesr of all em- 
plovees exposed 1o mereury, 

) DERMATITIS - 
The number of eases of skin irritations which 

are resuliing ia claims is rapidly increasing. At 
the present time government statistics show that 
about 637 of induntrisl diseases sre dermatoses. 
Although, the individusl cost of masay of these 
cases is very small, it hae been found dve to the 
farge number of cases that the comt is tos large 

1o be ignored. 
It so bappens that there sre sevéral causes 

for the varions skim irritations snd for the pon 
rooo of discumion, they will be classified accord. 
ng 1o the type of agent which csuses the trouble. 

Irritants may be grouped ss follows: 
{1) Mechaniesl or physical szents, such o 

’ shrasions, hest, cold, sctinic ray, friction. 
{2) Flowering plants and their products — 

resins, lacquers, wood dus. 
(3} Vital sgenciess 

{8) Bacteria, yesst, molda 
(b} Members of the enimsl kingdom — 

mites, ste. 
{4) Chemicsl sgentes 

{s) h;crgnnie compounds — ecide, bases, 
saitls. 

(b} Hydrocsrbons and crude ceal tlar 
prodocts—oils, tar, pitch, ota. 

{e) Other organic compousnds 

MECHANICAL OR PHYSICAL ACGENTS 
There Save been cases of dermatitls cansed by 

mea randiog for several bours with their foet ia - 
ey water. Among certsia individuals there have 
beea cases reporied where the man has shia erup. 
tion csused by erposurs te the hest of rolling 
mills. Exposure to X.ray or radium will produce 
strophy of the skin, superficial infammstion and 
s tendency towsrds ulcers. This refers oaly te 
small uleers which do not produce any immediate 
efidct s scute exposure to these materish will of 
rourse, produce very serious systemaiic effect. [n 
the particular place we ars merely concorned with 
the efect on the skin. Mechanical abrasions due 
to sosps are frequent The eruptions of plasterers 
aud paperees are dependent on mechssical irrite- 
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tion of the surisce of the skin. Of special impor- 
tance are the shin disesses raused by lubricants. 
These rashes are generally spesking of two kinds 
~the first is due 1o the piurging of the small 

land at the roote of the hairs on the arme and 
r2¢ of the workers. The serund due 10 mechan. 

ical 1njury to the skin prosiuced by mechaniesl 
particies suspended in the cutting lubiricants. This 
particular type ol dermatitis which is the mosat 
coumon snd the must likelr rncountered by the 
engineer and also the one which he can do the 
most to prevent. 

It mav be controlled in the Iallowing manner. 
Clranliness of the worker should be insisted upan. 
Waiding accommoidations fur the workers in con- 
tact with oil must be on s hiberal wale. Hot 
waler, sosp, and secrubbing Lrushes are cssential 
Cinetant removal of metsl particls from the . 
ol by hAltration is pecessary to avoid imntation 
tu the ohia. The we of protective soep or haad ctvams {or exposurs to !{0 utl or gresre will do 
wuch to eliminate oil acoe or oil boals, 

‘. 

FLOWERING PLANTS AND THEIR 
PRODUCTS 

The important woods productive of dermatitis 
include red wood, teak, cocobolo, osk. Eatrscis 
and resins such a5 csshew, vemlla, remin dusts 
and lacquers. The followiog plants alo have 
caused trouble, such as ssparsgus, barley and 
malt. celery, chomomile, 8ax. hops, graia duet, 
psrethrum, rics. tobaceo, tulip, primrose, and jon 
quil In coapection with some ol these Lmitations, 
particularly the case of wooda it is sometimes 
necessary to change the occupsiion. Teak wood 
is & Jecided irritant 10 the o:a ia the form of 
dust. 1a the case of chestnut, there is found & 
marhed thickening of the skic of the bands aad 
systematic effects ruch as hesiaches may sppear 
from the abrorption of the emential ol 

la the cass of the extrscis snd resins, csshow 
nots contain an irvitant oill called cardiol This 
oil is used to color ¢ reerve vanills pods and 
thus is the source of irrstations due 10 vanilla It 
in, also, used for a lsundry marking ink, while 
the nuts are used ss substitutes for almonds sad 
other nuts, The cil {rom cashew is taken up b 
the symem, and will cause soxic cfects s0d hes 
schea. This accousts for some of the trouble en 
countered by lsundry workers. Opersiors hands 
ling this material should rub their hasds with 
vasolioe Lefore bandling the product, wesr saite 
able gloves during the operstions aad wash cares 
lully afserwardse. 

rs are frequently the cawse of derma 
titia, ¢ varnish from certain lscquer trees ls 
very similaz in effect to the poisos sumac sad 

ison ivy. In certais lacquers frors Burms and 
ndo-Chins, the poisonous ingredients have been 

found te be harmiul after one thounsnd yesrn 
There bas been & case of dermatitis reported hu 
seller of toy csoes [rom the handling of the 

uer om the canes In the case of &2 w L variows plasts, the prevestios ls a matier of 

sal cleanliness sud avoiding of exposure 
is may be dooe by the use of gloves and protee 

tive cresms. 
In conaection with the vital agencies, sach as 

skin irritations caused by bacteria, the [ollowing 
information will give an ides uf where troubls msy 
be anticipsted: 

Medical lLiterature reveals common occurrence 
smong ice cream bandlers, beet sugar workers, 
butchers, lsthe operators, bakers, vil workers, ma- 
chinwsts. sosp maehers, tallow refiners, cold stor 
age workers, fertilizer makers, tar worken 
«nd street aweepers. la ice ocream workers, iz whom the nEa is exposed 1o rock salt 
and water, salt infection s said to be due te 
feeding the hair {ollicies with orrsnisme pormally 
utt the body aad ia cutnde dirt that comes in 
contact with the skia. la beet sugar workem, 
sugar boils are caused by sugar dust and pers 
pitation formisg a culture switsble for the growth 
of these orgacisms oa the body surface. In lathe 
cperators, it is ssid to be due to an infection of 
the minute wounds made by small pieces of metal 
that pierce the okin ia the course of the work, of 
to the sealing up of orgsnisms in the bair follicles 
by il which comes in contact with the skin, o 
10 orgsassms being depossied theres by the oil In 
cold storage workers, it is probably due to Jow 
ered body reustaace due to sudden aad {requent 
chsages in tempetature. Ia other occupations it ia, 
slso, & natural outcome of the work in which 
organistus normally found on the skin get a foot. 
hold as the reeult of the conditions under which 
the work is done. 

Erysipeloid may be caused by the haodling of 
mest snd fuh, crab bites, scraiches [rom fabh 
Looes and buicbenng of pork. Withia tweatyJour 
bours a charscteristic purplish-blue redness, with 
swelling, extends over the injured finger and the rest of the hand The lymyc glands usaally en 
large and become tender. The sitack may last from 
two 10 six weeks. 

Ia connection with dermastitis caused by small 
insects there bave beon cases of rash appearing 
on the forearm, backs, hands and faces of men 
eagaged ia shoveling dry 6gs. Un examinastion of 
the sores, & parasite was discovered and identified. 
Similar cases corurred ia men engaged in losding 
sacks of peas from Morocca Is coanection with 
this, cases hase been reported from [ood mites, 
suger mites, harvest mites snd {rom the red ¢ 
ders which iafest loads of guano. There have been 
sl caes reported {rom the handling of fowl 
::le.h might be due to & mite sppearing on the 

Probebly the most commos caswse of derme 
titie sre the chemicsl agesta 

Acids produce either burms or, ia 
smounts, uicers, The action of the acids sech o 
hydrochlorie, nitrie and sulphuric sre more likely 
te be in the nature of burns of sccidents rather 
than ia the sature of & slow.developiag dermatitie 
Ia the csse of the bases, the slkalics omter the 
shia in several ways, In wesk swlution they emul 
sify the shia fsts snd render the skin less resies 
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ant to the attack of other substances. The strong’ 
alkalies include lye, potash sod lime. These ma- 
teriale dry the skin and act as solvents as well 
Thus the Gogeraals become cracked when the 
hand is dipped in such solutiva. Thess lesions 
appear in plancrers, cemncut makers, bnck layers, 
marons, stone cutters, brick makers, modellers aod 
in some metal platers. The moust common occur- 
rence of this is the cement workers” dermatitis. A 
rash appesrs on that part of the body exposed 
10 cement dust or on the {ect if the worker wades 
in soft cemeant in leaky shoes. A chronic lesion is 
the more cvmmon type. 

Cyanide is & skin irritant, but its action is en- 
haoced by the preseace of lime. Arsenie, chlor. 
ine, cobalt, magoesiuia and nickle may cause 
trouble. 

Chromijutn, as chromic acid or a8 a bichromate 
is 8 strong oudising agent snd & frcquent cause 
of skin lessvas. It s noted most often 1a chrom- 
ium plaung, chrome canaung and lithographing 
industries. It is albo observed in makers of 
chrome dies, painters and dyers. There have beea 
cases reported for dermatiis in suscepuible per 
sons working oa bluepnot. A peevention of this 
basard, it is necessary in the case of chrome plat 
ing W veatlate the tana by drawiog air bonavo- 
tally across the top of the tank. 5o far as pos 
nble rubber gloves, apruns and sboes should be 
worn. Frequent applications of vasoline, meatho. 
latum salve o the ouse and bands greatly reduces 
tke danger ol ukerstionn Maay of the standard 
protective creams for this use will grestly miaie 
mize the hasard. 

Ia coosidering this matter of dermatitis, it 
appears that slmost every subnance may cause 
a dermatitis smong the persons who are susce 
tible. The matenal that may cause the troub 
may be different {or different persona, but ia cases 
where it is observed the only precaution is to pre- 
veat contact. The use of rubber gloves, protce 
tive creams and a grest desl of care o personal 
clesnliness s the best method ol preventon We 
would, also, urge the use of protecuve creams on 
any of the jobs which are known ta be canses of 
«kin irmitatiooa, Too much insistence cannot be 
placed oa proper washiog facilitice which would 
mean an sdequate supply of hot water, with sosp 
and towels. In some cases, the conditions masy 
be aggravated by the wearing of dirty working 
cJothes for 8 considersble period of time. On jobe 
where there has beea treuble from dermatitis, it 
should be insisted that the mem wash up and 
change their clotbes belore esting and befove leav. 
ing plast. Thers should be a clean locker 
epace for the mea to store their street clothes 
in during workiog bours. The workiog clothes 
+hould be cleansed as olten ss necessary to preveot 
contaminstion of the skin {rom the soiled or oil 
soaked working clothea 

A pumber of materisls are skin irritants. Con 
tain texiile dves, rubber accelerstors and hair dyes 
sre definite okin irritants. We are giviog & List of 
soms of thess materials which have caused rouble. 
This list Ls not complets, but we expect to obtain 

more iaformation from the engineers’ reports. Ia 
any case, where skin irritation ia reported from 
dves, the enginecr should try to find out what the 

Jdye is that caused the trouble.. 
) 

| IRRITANT DVES Mn‘m FURS 
» yiene diamine 

Sudan TV Dimethyl p phenylese 
Biunark Brewam - 
Nupthel Yellow A.:\IA-::‘“ 
Amide-Asze Benzrne Ase ‘".' enele 
:l‘nr:chx:ukmdo-wnu ANT RUBBIR 

Malschita Green ACCILERATORS 
Methvi Vielet ;":‘m Levitant 
Me 1 ;;::fnyz,m Bare Hexamethylene tetramine 
Orange N . o & p toluidine 
Marting Yellow . # Nitrose dimethylsailine 
Fuchsua Acrd m & p phenylene diunine 
Spint Blee m & p tiuene damine 
Waler Blus MODERATE TOXICITY 
Eoun a napthylamine 
Erthinsls - . Aldehyde ammenls 
Phlen methyl anliing 
Sofranm B napihol 
Acndine Red Methytene dlanilide 
Chyseiding ) Diethyl dithio carbamste 
Awrantie Methyi p paenyiens 
Pass-micrsailine Red diamine 
Prsarvin Grees LOW TOXIOTY 
Victorra Red Di-s-iaiyl ethylenes diamine 
Sulpkur Blark Di-e-lolyl urea 
Soluble Asid Aze Dryes Diphenyi thiousres 

Prenyl ethyiene damine 
NOT MRITATING Xanthate 

Vat dyes Guanadines 
Mercepte beasethiasel 

Indanthrens dyve Logweed Pigeridine dertvatives 
Cutch MISCTILANTOUS 

vy’ Chrome Har Dyes 
Fermaléohyde 
Chiortasied Hydrecarboms 

MOST IRITANT Cuasoll 
Toluens diamine Bahaelite 
» Amias dipheaylamias Phenel-Fermaléshyde 
» Aniae dimsthyianilles Reclas 

Chisrwdiamines anhydrides 
Henna, I mized with Streag caiciem chloride 

diamines of pyrognilel Nitrie acide 
Amise salseis se pheasteles Prrchlesie aeid 
Amise phewyl Chremie acid 

aaphy laminee Stung metaille salte 
phoasis Tasnia selsten 

o 

PHOSPHORUS 
There have been cases of phosphorus polsoning 

reported in the wse of white phosphorus used in 
the manulacture of matches, incendiary forms for 
wilitary use, fireworks phospbor-bronse and fen 
tilizer. The old Lucifer, suike-anywhere match 
wss made from white phospborus and it was ia 
the use of this that powoning occurred. The red 
phosphorus used in making safety mastches aad 
the phospborus sesquisulphide which is Bow wsed 
for strike-anywhere matches are not poiscoous 
Some of the bad cases of phosphorus polsouning 
have occurred in match makisg and freworks 
manufacture, and st the present time there lo 
listle exposure in these twe fields becscse of the 
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Lasards involved. The use of white phusphorus 
for aulitary use will probably increase, but this 
espusure ts Luuted to a few firms and there is 
uot much that can Le done ia the way of prowmid. 
ing substitutes in the particuler tield. During the 
Rourld War there were nu records of any cases 
of plhussy jaw in the manufacture of incendiary 
bombs 1a the United States, and there were unly 
two cases reported in France, There are two ex. 
porures which should be considered from an in- 
dustnal standpaint o conpectiva with this mates 
tial. Une is the use of phosphonus in rat powssa 
avd the other is in the use of a fertilizer and a 
by-nroduct in the manufacture of fertilizer. 

la the manufacture of rat puisoning it is the 
pracice 10 tahe the white phusphorus and mux it 
up with lard and Hour in the form of 2 paste 
which 1s then buttled or tubed and prepared for 
thipment. The esposure here 13 in the muxing 
and handling of the materisl. The cuntrol in 
this case is of course by mesna of sdequate vene 
tiletion at the mixers 2nd nesr the pachaging ma. 
chine. In classes of thus type the manufacturer. 
or ihe ownership provides Iree medical and den. 
tal care for the cmplovees. Because of the fact 
thet the phosphorus poisoning starts through a- 
decaved tooth, it is pecesssry that teeth of all 
workers in the phoephorus trade should be i 
spected 3t very lrequent intervals, It should be 
mentioned, bowever, that ia the manufscture of 
rat paste, probiably because of tie intermuttent 
character of the work, no serious case of phom 
phurus necrosis has ever been found. 

At the present time in connection with the new 
developments in the lentilizer considerable white 
phosphorus is being made [rom crushed phosphate 

. rocky It comsiste of mising crushed phosphate 
rock, coke and sand in rlectne furneces which 
are heated 10 ¢ high tempersture, The phospborus 

asees off the top into & water condenser where 
W Lecowes solid in form. The phoephor:s ie 

Aranslerred under water 10 & steam jacketed heitle 
wherw it is melted snd then srpboned into ane 
other jocketed kettle, filtered thrvugh heary came 
vas, syphooed inte snother tank from which it is 
dipped aad poured into molds. Since the phos 
phorue is heavier than water it sinks 1o the bote 
tom of the tubs and the water stands oo top. The details of the operation may vary eoa-'odtnbly 
{from plant to plant. but it is obvicus thet there 
b a pomibility of considerable eapoeurs in this 
particular type of industry, 
* In conaection with this materis]l s0d propen 
Ues of the different kinds of phospherus are of 
imterest because of the fact that the white phoe 

borus, which becomes yellow whem exposed to 
Rkt is very poisosuus sad the red phosphorus 

{obtained By heating the whites 1o sbout 238 C 
i & closed vessel is s Don-poiscnous whea pure. 

White phosphorus has the sppearance of o 
somewhat trsneparent white wax, is soft and can 
be cut with s kmife. It melts a1 34 C. and boils 
n287C. Whes ex d te the light it becomes 
brownish yellow. White phosphorus oxidizes 
i hos as fire, op iy is the air wi idly, eat 

a formation of white fumes. It s luminous in the 
dark. White phosphorus 1s & powerful pouon and 
1,10 of & gram s sufficient to cause death. In 
cases of phosphorus puisoning it is found absorbed 
ia the liser iwhich is disteaded) in the blood, 
uod in the expired smr. The snudotes consist 
of une gram ol rupper sulphates, dissolved is o 
half 3 liter of water. 

Red phosphorus cunsists of ae apparenly am. 
orphous white redddish brown powder without 
vdor aod is oot phusphorescent 1o the dark and 
is not set on tire by {nctios. It is not poisonous, 
and catches fire vnly st & tempersture above 20005 
W hen heated rapidly 1o 200C. in sn stmosphere 

"-of carbon diovide it is transflonmed into the vae 
pors of urdivary rellow phosphuroun 

As an indusinal posen it owcurs only in the 
chrogic form, occanuncd by the absorption of very 
minute particles of the white pbosphorus long 
after the woiker has left the exposure. Chrvnic 
phosphorus porsomung atfects the bones of the 
face, bepinming with inflammmastion and wlerosis 
of the bones. Swellings and. ulcerations ow the 
gums and the wocous membranes, pain cven in 
the souad teeth, loosening snd falling out of the 
teeth, destruction of the jaw bones and numerous 
channels which burrow through the cheek. The 
wader jawboa- is more often atfected than the upe 
per: here the process goes on without furmation 
of pew booes but with local destruction of the 

arts. There is & remarkable britleness of the 
ue, decline of sppetite, complexion, diarrhen, 

emacistion, but in spite of all thess symptoms §8 
is very rare that death occurs from exposare te 
this material until conndersble time bas elapeed. 
Because of the horrible symptoms it ia pecesary 
to avoid exposure to this waterial wherever 
sible. There is no specific medical trestment and 
all of the work possible should be doae im the 
way of prevention of cxgomn. In any cuses where 
the engineer suspects there ls exposure to light 

hosphorus full details should be reported to the 
ome Uffice. Particular stiention should be peid 

to whether or not dental care is furnished the 
workers. lswlation of the process and veniilation 
by means of exbaust hoods, snd genersl vemiilse 
tiom will minimise, but not elimicate 1be basard, 

® 

ROCK WOOL : 
The utilixation of furnace slag in the ferm of 

wool for insulstion p has » exten 
sive that the former metsllurgical by-produce o 
now manulsctured direct and warketed wader voo 
rious aames such a3 rock wool, nineral wool, ete. 
Ia insulating bouses, this material is blown inte 
all spaces in the outer walle snd & rovering laid - 
Jown ia the attie 10 that the house is completely 
insulsted. There is conudersbls dust exposure in 
the blowing of the insulating material inte the 
walls. Tests indicate thst even eycenive concene 
trations of glase wool de mot produce fibrows re- 
actios whes injected iote apimals. Animals that 
have bees exposed to the dust of the rock weel 
de a0t show any significant physieal chang i "t s 
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our opinion that exposure to rock wool dust dues 
not constitute a serious occupations] discsse has- 
ard; however. it is tv be desires] that when mea 
sre expused to hizh concentrations of this dust 
10t reepirators be worn. This is hecauwse in rase 
1 claims it is very posmible that people might 
bring out the fact tgry have beea cxposrd to 
excessive amounts of this dust which roniaia little, 
il any, {ree ulica and that no protection had been 
provided. 

@ 

ANNEALING 
Mallesble cast iron is made by the sonesling 

of white cast iron within a certain range ol com- 
ition. There are two Jistinet forms, the Llack 

eart and white heart. In the manulsciure of 
white heart malleable cast iron. the white caat 
iron is pached in irvn otide 1mmll scale or heme 
ute vret for several dave at a temperature of 
W0 to 930 degrers Centizrade. The decomposis 
tion of the cementite is [vllowed Ly the removal 
of most of the carbon. There is no psrticular 
hazard connected with the operstion 

In the manulacture of blsck heart malleable 
. lron the packing maierial is s inert material 

such as sand or cinders. The isert material is 
used so that none of the casbus will be removed 
except that on the surface. Whea ssad is used 
as the packing material there is considerable has 
ard connccted with its use. The eand u dry, snd 
in dumpiog the snnesling pots there is 8 large 
smouat of dust 

1f sand is used a0 & packing material is s 
sonealing opersuan, the pots should be dumped 
under a 1f this is not feasible, the casungs 
sbould be bendled in sa isolated room by meam 
wesring respirstors. Whenever sn engioeer inspects 
a foundry where sny snpealing is carried on be 
hould describe in detal the nature of the pack. 
luthnhwdndthonumiuwhkhith 
handled. 

] 

WELDING 
Weldars sare exposed 10 electric shocks snd 

barns, radiant "*’87;1”“' fames and dust. Al 
though the question ol shocks and burns is not 
one which imvolves occupational disesse exposure, 
it might be well 10 moation, in paming, some @ 
the precantions that can be takenm. The operater 
sbould be careful to sbot the carrent off while 
changing electrodes. It ia dangerous te remose 
them while they sre slive ualess the opersior s 
ineulsted from the ‘xrouad or wears insulating 
,lcvn. Welders should always stand on dry foer- 
ng. In case of eleciric shock, antificial iree 
tioa should be gives st ooce. For protection Irom 
pomible burns ,n- globules, the operstor should 
wear s protective spros. Some ¢‘zv'mm slee 
wear leggings and sleevelens of lea or other 
fire-resising material. A gauntlet type of glove, 
preferably of leather, is sometimas wsed {or pro- 
tection of the band from the are rays and splatter 
of molten metal snd sperka protection 
'qd-lndlmmh\nflmphd-hb 

important for the aseured to realize that the glam 
shields in the welders' helmets should be of such 
compositiou 10 absorb the infra red snd ultre 
violet rave. [t is mot & question of just & piece 
of colored glass, snd care should be exercised in 
purchasiag protective equipment to make certain 
it meets with standard specifications. One point 
that is often vverlovhed is that welders’ hcr:cn. 
crane operators and others in the sbop should be 
supplied with suitable welden’ gogglea 

‘nder the occupstional disease hazards come 
_ pected with welding we have (1) gases, (2) fumes 

ind dust. Under the first beading of gases there is 
. considerable diffetcuce of upinion regarding the 
sxpusure. There is Bo yuestion that oxides of 
sitrogen, osone, may be formed during arc weld- 
ing. There have Leen some death cases rrported 
with symptoms, similar 1o thuse caused by nitro- 
gen peroxide punsoning, where the men were co 
yaged in are welding. However, these cases are 
very tare sod it is posable that thera is & ques 
tivn of iadividusl susceptibility. It bas never 
Leen proved that dasgatous concentraiions of 
nitrogen oxides or ozoue can be genersted by the 
welding arc. It is almost certain that it is ot pos- 
suble to genersie any appreciable amount of nie 
trogen oxides or 0sones {rom the scetylens welding 
fame, 

The situativa st the present time is regard 
to gas poisoning [rom welding operstions scems 
to be that thete is sn irntsting gss of some wont 
given off in welding which may cause [stal lung 
irritstions among certain individuals working in 
conlived spaces. We have found marked cares ol 
oxvgen deficicocy among welders working im 
rather poorly venulsted buildings The buildings 

- were not small enough so & 10 be called a come 
fised space, snd for this resson s greet deal of 
reatilation is b ry in ctiva with welding 
operstionh . 
2. Fumae Heserd 

By fusme haxsrd we refer 1o the fine metallle 
ot miners) oxide volatilised by best. Theso fumee 
may come from the materisls wel frocm the 
cosrines of the materiale weided and from the 
~ostings of the electrodes. Tha moet serious has 
ard that may be encountered is that of lead 
poisoning. Th:lmpwm are colic, constipation, 
wrist drop, Joss of sppetita, pervocsness and even 
inasnity. moet serious cases of lead poisoning 
from welding havs occurred among mem cutling 
rmetal that Bsd been painted with lead painn 
Mangances is & ls sourcs of polsoning from 
the welding costings. i the gasshielded 
type of clectrode costing there i considerable 
manganies which may be volstilised Among 
the mare commmon types of eloctrode costings this 
1o the only caustic metal that might be given ofl. 

3w the welding of galvani materisl, zine 
oxide fumes sre given off which canse sine chills, 
sgue or metallume lever. This is very uncom- 
foriabls and sometimes brieSy disabling, but not 
considared dangerous and does ot bave detees 
able afrer effecta. ' 

7. comnccton with weldiag inconf * - = 
v00Uo2y 78 
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it has been found that these men show v.ray plates 
which are very similar to thuse of silicosis. At 
the present time it is considered thet this condic 
tion is not silicocis. because the men are sppar- 
enly in good health and show no prrdisposition 
to tuberrulosis. However, herawe of this condi- 
tion, it is well that welders are not exposed 1o 
silicosis producing dust. Fur this zeasun, are weld. 
ing -huuld not be dune in the open foundry or 
in other dusty locations. From a rlaim standpaint, 
it wonld make the man’s rondition appesr much 
wore if he had a slight indication of «iliensis, the 
welling evposure wauld mahe the x-ray plates 
muchh worse thaa the rondition really wae It is 
belicved at the present time that the x.rav findinzs 
in weldees are prohably sne 1o 2 harmless cvlors 
ation of the lungs from iron ovide. 

Proper control of the harsrds {rom welling 
it based upon the following precautivns: 111 Ven. 
tilation, - 

In al} shaps there should be ample ventilation, 
Evin in comparatinely larze shops esers of oxy. 
gen detieiency have heen found. In roniined spaces 
ventilation is aholutely necessary. {n most raren 

it will be found cheaper and casier 1o use rxhanst 
hoods placed as near the work as possible for 
the best resulta. It is much simpler to remove 
the {umes from the air st the paint of grneration 
than to change the air in & large room often 
cnoueh to keep the concentration withia safe 
Limita. 

2 For galvanized work in well ventilaied 
shope, an efficient Slterdype respirator will pre- 
vent rine shakes or ague. 

1. The use of sir masks wiil zive complete pro- 
tection from dust. fumes aod virzen deficiency. 

4. \ny man with & chest cold should he very 
adequately protected while weldine. If he has 1o 

sny galvanized work be should wear 2a air 
mask. 

S. For work ia a rather poorly ventilaied shop 
where there s po danger of oxypen deficiency, s 
combination filtertrpe and chemicsl-iype respire 
ator will give satisfactory protection. 

6 The welder should have some ides of what 
he is working with so he mar plag bis ventilstion 
and protection accordingly. lHe should- know 
whether or not the material be is cutting is painted 
with lead paint or not. It is obvions that if he is 
working with a gass-<hiclded type vf electrode more 
ventilation is aeceseary than with the slag-hicld 
1 

“"72. 1a stainlers steel welding wing s rod with 
a raleium Buoride fux, there are very obnorious 
fomes given off and the local ethaust hood or air 
mask should be wsed for protection. 

8. In csse 3 man is overvome hé should be 
kept absolutely quiet. Unless bresthing has 
stopped. artificial respiration should not be given 
This is liable to favor the formation of water in 
the Jung. A doctor should be called st once and 
the patient should not be sllowed to sit up, sl 
though be may appesr to be recovered. In case 
of poisoning from irvitating gases such a¢ the ox- 
ides of nmitrogen, the puimonary cosgestion may 

st in fram six to twenty.four hours after exposure. 
In connection with the precsutions. we would like 
to Lirinz out that in most cases there ie not an 
autstanding hszard connected with welding open 
ations, but under certain conditions there may be 
a very dangerous condition. The main recommen. 
datien to make is the praviding of sa adequate 
amaunt of sir to the workmen, cither by exhaus 
sentilation or air maska. 

SILICOSIS 
There are three hnowa factors upoa which the 

development of silicosis depends: 1. ‘Fhe‘ amount of free stlica in the Just. 
2 The concentration of Just in a state of fine 

division ia the sir bresthed. 
3. The duration of exposure 1o such a dust 
The question naturally erises as to what is 

silica. Silica is the oxsde of the mineral element, 
silicon, which is & constituent of tnore than half 
the rocks and minerals that form the ecarth's crust, 
It is impurtant, in view of what i» kpown about 
the disease, silicosis. to distinguish between silica 
in the free state and silica in the chemicsl come 
bination with sods. lime, magnesis. metal oxides 
and other basin These compounds of silica are 
Lnown as silicates. 

Free silica in the crvstalline form is procticalle 
synoaymous with quartz, but it alse occurs ae trid. 
ymite aad eristobalite. Quarts in its commonest 
natursl forms, occurs as sand. sandstone, quarts. 
ite and rork quarts. Quarts is alsa a large come 
ponent of schist, flint, chert. graaite, tripoli rand 
snd rotten stone. It ocrurs in certain precious 
zem stones and in pegmatite drkes weuaily found 
in feldepar rock. 

Tridvmite and crivtohalite sre not sbundant in 
nature, but are found in srtificislly manulactored 
silica such as silica bricks or refractory bricke 
for furmace linings. These substsnces, a0 well as 
silics glass are made by furing silica ot high tem- 
perature, 

Chaleedony and fiint sre sometimes classed o 
tolloidsl forms of quarta. Chalerdony hes oe 
reysalline propertice which are visible 1o the ne- 
Led eve, and the optical properties of fiat are 
undetermined. These substances concist of quarta 
fibers interpersed with hydrated silics, or opal 

Silies also occurs in amorphous hvdrated form 
such as opal and distomaceous earth, sometimes 
ralled Kiewlzuhr. This type of silica do more 
rasily soluble than quarts. 

Quartz rork is found in nesrly half of the 
states of the United States. and sandstone is pres 
eat in practically sil Sandstone and ground rand. 

wever, are produced chiefle in [Uinois, Mise 
souri, New Jersey. New York, Ohio, Penneylvania, 
Virginia. West Virginia snd Wisconsin 

Distomscous esrth, which is composed of sili. 
cous skeletons of microscopic squatic plants (dise 
toms! is present ia deposits Jocated i California, 
Oregon, Nevsds, Utsh, Washingion, Conneeticut, 
Marviand, New Hampshire, New York, Virginia 
sad Florida 
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USES OF SILICA 

Abrasive Uses; 
scouring s 8 4 poildhing 
seape and powdern 

Saadpeper 

Sandbiant Work, 

Metal lcflfl(. Burnishing 
and Polluking. 

Sawing and Pellching 
Masble and Cranite. 

Whetttanes, Crinditenes, 
Buhssienss, Pulprtones, 
Ollstones. 

Tube MUl 

Lithoqrapher's gratning 
and. 

Tube Mill Grinding Prdblon, 

In et prwdary snd paston, 

Weed peliching sad 
Pnishing. 

Relfractories wros: 
e making siles fre Seick 
and slher refractecion. 

Retallarnienl Uswen 
In maklng silten, ferve. 
wicon and siticon afleve 
of other metsls such 
coppor. 

Poundry-meld wash, 

Poundry Parting send. 

Ouwrmienl tuduotrion 
.A:‘alhbcluwm 

TYPES OF SILICA USED 
Quarts, Quartzita, Fliag 
Chert, Sandsiame, Send, 
Tripoli and Distemascesns 
Larth; ail in Baely greund 
staten. 

Quart. Quartzim, Nint, 
Sandstene and Sand: 
coarseiy ground and clesely 
sl 

Quarts, Quartta, Send- 
sena. and Saad prensed 
inte sharp anguiar graine 
uniferm in ums. 

Ground tripeli and ether 
forme of ground sillen. 

Sharp rleaned 4‘-\‘ reted 
inte varieus sren 

Manire sandsicne from veey 
fne te mederaiely coarve 
e 

Chert, flint snd quartrite, 

Medium to fine sand o 
rather coarvely grousnd silles 
and tripall, 

Reund fiat pebblon 
Various lferms of puce silles 
Snely greund, - 

Al ferws o sillen 
mrdinm Snevemn 

Puirly pure quartrite keown 
M ganivder: et low tham 
N7 slles Oghtly Imters 
Sorking graine dosired. 

Moderstoly pure sund mos. 
sive eryatailine’ quarts, sand. 
ond, qusrtite, or chert 

Pare pulverized quarss wad. n e mmsafecture of 
pure trisell and diatemace. sodium silicate. ous sarth 

e -nban- of Pure . : 

Pinely ground eryvtailine 
quarts, alse fnely greund 

As an Inert extond detond, and nd snd 
tripoid. 

Tiwly greead eoryvalling 
Minerel Pitiers QuUATSE, geartsite, Siwt irip- 

As & weed fllen. olf and other Opes of 
sronad sllles, - 

Poriitiosss Finsly ground sllics of ol 
trpes. 

tnseciieibon 
Fiulers in rebbes, hard 

rubber, premed melded 
sods, phonegraph recerds, 
e, 

Reed asphalt sarfacing 
mixtures, 

Cerumic Usos which comes 
under the weed Minersl 
Filers shove. 

Patters fIndwstry = s 
ingredient of badies ond 
glasee 

Manefacture of Glass 
Manufscrure of tuse cord, 

chemical apparatus such as 
tubee, erucibies and dishen 

Niat, tripell and chert, and 
other amerphons silics pro- 
terred; sive ather forms of 
very pure slics all fAnely 
ground. 

Pure Quarts sand. 

Very pur masdve quarm 
preterred, 

Decorntive Materials 
a the manufacture - of 
STMA ervstal baila table 
tope, vases, and sintaes, 
reck eryvial. amethysma, 
rene guarts, citrine qusres, 

- ymeky quartt, chryseprass 

Best noclation Sar pipus, 
Boilers, furnscve and hilne, 

Sound tmeuletion m wulls, 
between Senen, ote. 

Mausive snd growed 
dlaimmacoven parth, 
Mudvrately pare vhary 
snguiar smnd prodeMy Ao 
than ¥ mesh tegvther with 
8 mmall percontage of Sonly 
pulveoriaed slien, 

Silies dust sppears especially in hard rock 
mining. excavatiog, tunnelling, blasning, ete.: xrap. 
ite sod slate quarrving, metal grinding, sond blaste 
Ing, pottery making, vitreous ensmeling, monlae 
ture of abruive powder. soap sone, snd roup 
stone products masufecturiag, brick and clay pro. 
duets manufsctoring and in certain pars of foan- 
dry operation. It may also be present in connees 
tion with agsis snd enswelware menufscturing, 
reflactory products masulacturiog, terrs cotts 
mannlacturing, and in the manulacture of glase 
im its different forma 

Silicosia, the disease produced by silica, ie 
caused by breathing the dust. The particles bew 
come lodged in the luong tivaes where they have 
su irritating ¢fect which canses 1he growth of 
fbrous or scar tissws. This graduslly takes the 
place of the oormal lung tissue and the condition 
Leade 1o an incressed susceptibility to tuberculosia, 
The particles 100 small to be scem are the meet - 
dangerous. The disesse develops slowly. depend. 
ing ou the sum_~* ~f 42 in the sir, the propen 
tion of silica in the dust. and the stesdiners of ex. 
posure. In smsll smounts silics may be fourd 
mixed with many different kinds of duse 

At the present time & great deal of study io 
being given to the best methods of controlling the 
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silicosie hazard. The following rulee have been 
eflective for o long time and are otill of extreme 
impurtances 

1. Control duat a1 the point of origin by use of 
wet methods or special exhsust ventilation. 
The water caturated Just dries out and again 
becomes a hatard if not removed 

. Have the dust of work places examined to 
tiad out how much silica it contains. [f over 
307 silica is found in the dust the air should 
he purified 1o that the amount of dust is lese 

- than Bve million particles tunder 10 aiicrons 
in size) per cubie foot, 

3. Sand blasting should be dune only with the 
articles completely enclosed or the workers 
protected by positive pressure helmets. 

b Alternate dusty work with non-dusty work 
ss often a3 possible. 

5. Have a phrsical evamination, including an 
X-ray examination of the lungs, of sll em- 
plovees before émplovment, and have peri. 
odic X-ray examinations of the lungs of sll 
exposed workers ot intervals not greater than 
ane year, 

4 Substitute steel shot for sagd ia abrasive 
blasting. 

. Use approved respirators sgainst silics dust 
for short exposures. 

L] 

ARSENIC POISONING 

Arsenic, the metsl, is 8 brittle, steel gray sube 
stance which is barmless, but porsoning occurs 
{rom every compound of arsenic. The most pois- 
onous solid compouad is white arsenic or amenie 
ous acid. The best hnowa rompounds in indue 
tria) use are Paris green and Scheelo’s green com- 
posed of miztures of arsenic and copper. Arseme 
vapors having a yellow color and charscteristic 
garlic odor are given o8 when arvenic compounds 
are hested. 

Arseniuretted hydrogen gas, sn extremely pois 
onous gas with no color snd s bad smell, s pro- 
duced when acids sct on metals containing srvenie. 

Arsenic compounds are used in industry im 
presceving furs, {eathers, and skins: whea remow 
ing hair from hides; making aruificial stones sad 
enaniel: decolorising glass and ervetal: in black 

. o¢ green bronsing, the manufacture of insecticides, 
in the chemical industry snd preparing grees 
dyes and paiot. The ores of many metals, such 
as ropper and lead contsin arvenie. 

Pousoning occurs by breathiag the dust or va 
pors of arvenic compounds or tshing arenic com- 
pounds inte the mouth. Arsenic may alse enter 
the body through the skin if the skin is broken 
While arveaic and its compounds are used far 
more in medicine than in iodustry, they do occur 
sufficiently often to warrant extremely careful at 
tentioa wheaever they may be found in use dur 
ing the course ol an inspection 

(
]
 

Control of the arsenic hasard is based upon 
the following requirementa 

I. Work rooms should be well ventilated 20d 
arsenic dust snd vapurs should be removed 
at the point of urigia by suitable exhaust 
ventilation, 
Waork tables with down draft exhsust ventile- 
tiva should be used where arsenic duat is proe 
duced. 

3. Arenie fumes should be eliminated by pase- 
ing thirm through cohe 4nd nitne acid. 

4. Floors of work room should be of cement 
tp prevent sbrorplion and premit esey cleane 
ing. 

S. Rereptacles for arsenic compounds should be 
of metal 1o prevent hreeaking or leahage. 

6. Overalls, gloves, and masks should be sup- 
plied ta workmen when necesrary. 

. Flours of work room should be cleaned daily 
by warhing dowa with water or with s 
vacuum cleager. 

8. Proper sagitary facilities should be supplied 
to workmen and they should be encouraged 
in the practice of personal clesslioess. 

9. Physical examination should be made of all 
emplovees before working with arsenie, and 
then therealies at least once a year on s regu- 
lar basia 

® 

CARBON MONOXIDE 

Carbon monoxide is 8 colorless, odorless, exe 
tremely deadly gas. It gives no sign of its pres 
ence and caa only be detected by special appare- 
tue. It 10 produced when wond, coal, coke, gaso- 
line, 2¢ any other subitance contsining carbon 
18 incompletely burned, 

It is always found in the exhaust from gaso- 
live enginre snd it makes up ahout tweaty 
to thirty per ceut of the content of ordinary illume 
10sting gas. It is lound in the air wherever defece 
tive gas appliscces are ased. such as ironing mee 
chines, soldcring mechines, hat preseing mschines, 
g8 [urpaces, cte, and wherever motor cars sre 
run is garsges or sho 1t is foead alvo in the 
following industiries; Testing of gas meters, repsir 
of gas mains, locstion of gas leaks, blastiog oper 
stions and explosions ss in mines, care of [urnaces 
in factonries, in steel mills, sad in the distillation 
of coal tar. 

The body must have plenty of oxygen all the time. Oxvgen is ouyplie! te the blood by mesne 
of the lungs through the sir that is breathed, but, 
if carbon monoxide is in the sir, the blood takes 
it up instesd of oxygen and the body suffers (rom 
oxvgew starvation. Carbos monozide cam cawe 
sudden collapse and desth without any previoes 
symptoms, but ueuslly various symptoms occur. 
The commonest of these sre headaches, dizziness, 
Jrowsioess, weahness, confusion. ‘4 of vome 
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Page 1) Tre Emrtovaay’ Gaous ® Encivtzavg Manuar [ Jume 1, 1932 
iting, palpitating of the heart, and throbbing in the head. When these svmptoms are felt, serious poisoging can be avinded s o usaal thing if fresh 8ir is reached immediately, 

Proper cuatrol of the carbon monoxide hasard is hased upon the following precsutionss 
L Adjust flames, drafte, and equipment oo that carbon monoxide will ot be formed. 2. Remove rarbon monovide when it is unavoid. able. at the point of otigin by special exhaunt ventilation, 

3. Have the air of work room tested lor carbon monnside, The concentration of this gas should not Le allowed 1o trach two parts in ten thowsand parts of air, 
4 Provide al) service gas masks where exposure s unavoidable, 
5. In indusiries where carbon monoxide is pres ent in excess of two parts per ten thoussnd rnnu ol ait, a0 oxvgencarhon dioude inhs. stor should be available, Special attention must be paid to reducing the dangers from 830 hested applisnces and gasoline motora & All gas applisnces should be installed by com. © petent persons and used only when made by reputable manufactorers, Wornout or second hand equipment should be svoided. All such etipment should be inspected periodically saod appliaoces and connections repeired whea necesary, 

7. Garages should inetall a general ventilsting 
t¥stem or arrange for the remoaval of gas di. rect from the exhaust pipe of the car. The motors of automobiles thould not be allowed 10 run for mare than thirty srcoads within the garaze umless there are specia]l venulat- ing arrangementa, 

The diagnosis of carbon moooxide poisoning depends mainly on ¢1posure and symptoms The g% csn seldom be found in the blood, as it diu: pesrs [rom it entirely within four hours. Fres sir is all that is vecessrry for mild cases, and those exposed to carbon monoxide and showing indieations of [aintnces, sleepiness or drowsinews should be taken into the fresh air at once. For 
acute cases, artificial respiration in the fresh air by the Schaefer method should be started st once aad coatinaed unul the patient cam be removed to & hospital ¢ is therefore, essential that the proper method of applying artificial rerpirstion e taught to sll whose work may bring them is contact with this goa, . 

] 

METALLIZING 
Ooe method that is being used quite widely at the present time for apglyin; protective coating te metallic surfoces is that of metallising. This cousists of spraying molien metal on the surfsce which is to L protected. It may, also, be neces sary 1o clesn the surfece to be sprayed by sand 

of steel abrasives which fatraduces stll another hazard which is discussed elsewhere in this maa. ual. The metallizing is dope by feeding & oirip of metal wire ioto oxy-acetylena or oxy. ydrogen fame. The metal wire is melted b the Aame and carnied forward by the foree of 1 §4s pressure to the surlace to ‘c covered, The concentration of very fine dust or fumes are extremely high snd in cases where material such ae lead, cadmium or materiale containing these substances are sprayed there is o4 very serious hazard, Wherever this work is done a positive prrssure helmet should be used. This is the only posuble method of protee. tion where poisonous metaly are sprayed. In ioe spections of risks where this type of work is car ried out informaticn should be obtsined ss 1o the kinds of metal spraved, the type of protection used at the present and also the trpe of protes tion that wes used in the past by the preseat workmen. This particulsr operation is extremely hasardous and severe iilness hae resulied as the result of several hours expusure, 

DUST HAZARDS 

Paazrl . The literal denition of pneumconiosis e “dusty lung,” ot vecensanly “damaged lung.” 1g the pest, it has been veed o o general term o designate abnormal conditions of the lungs that @ay result from the inhaletion of dust, Clinje,l observations and medical research indicate that silica 151 0,) is the moet damagiog element of the various inorganic dusts. 
Silicoxs, aa defined by the American Publie Health Associstion, is o isease due to breathing 817 contsining silica, characterized anstonically by gcneralized fibrotic changes and the development of miliary nodulation in both langs; aed elinj. cally by shortness of breath, decreased chest ex- pansion, lessened capacity for work, sbsence of fever, increased sasceptibility to *tuberculosis (some or all of which Symptoms may be preseat), snd by characteristic X-ny findings, 

Briefly, fine perticles of free tilica may penmes trate into the lungs where they are pklzlp by certaia miarsting cells whose functrion is 10 re. move foreign sabstances from the lungs, Whee smouat of silica in the lungs lo such that these cells canbot take care ol it, they die ond build up coarse Gbre-like tiseues ia which the tuberculosis germa, if present, may flourish, The progress of the diseass is generally slow and ey take @ nomber of years contracted, it lo coosidered 10 be progressive and may result In total disability or desth frows silico-tuberculosls, 
Only dost particles lew tham 10 micrens in sise (one microm equals one/25.000h of an lach) sre found in the lungs Larger particles are, therefore, considered te be lew harmful Sillcosls caa be prevented only by protecting the werkes 
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fiom duet containing {ree silica and serecite {while 
mica) although no inurganic dust should be con. 
sidered 3¢ non-hasardeus until defiaitely proved 
0. 

Asbestasis is a lisease, in wme respects similer 
te siliensia, causesl by the inhalation of ashestos 
fbres. lte cliniral featuree include the cdow de 
velopment of a chararteristie type of HRbrosie 
thbrous tissuet. Berause ssbestos dust connsts 
of fibres, it does not penctrate as deeply into the 
lungs sa does slica dust, and. instead of killing 
the migrating cells 1phagnertest it lodges in the 
walle of the bronchiulre . sir passagess producing 
hbrous tinsue which trmile to constrict these pase 
sages. Infections, such as tuberculosis, are not re 
frequent as with silicosis. Asbestos fibres may 
constrict the hlvod veseels in the lungs, resuluing 
i an overtaxed heart and heart trouble. Xn iadie 
vidual may be free l[rom symptoms for & number 
ol years, although exposure of a very few years 
haa produced debinite symptoms. The prevention 
of sshestosis must be accomplished through dust 
control measures. : 

Anthracods sad sderosns are types of paeumos 
coniveis resulting from the inhalation of cosl and 
irow ore (siderite) dust respectively. [a the ob- 
sence of silica, these dusts produce » fine diffuse 
(ilbrosia in the lunas, accompanied by pigmentas 
tion -« hlsck end red respectively — doe 10 the 
color of the substances. In neither cove does dise 
ability resuit. From a practies] standpoint, dust 10 hard coal miges mflfy conteine {ree nilics and 
mav produce anthraco slicosis. Most bematite 
ores sre amsocisted with fres silics and cam pro- 
duce dlsability, 

Teie xeuull{ considered that the development 
of these forme of poeumoconiosis 19 based on these 
factorss (1) The concentration of dust in the sirs 
12) The proportion of the free silica or ssbestos 
(a8 the case may be) in the dust: (31 The length 
and continuity of exposare. There may also be 

- individual susceptibility, bat, from an engineering 
standpoint the first three named factors sre the 
principsl onen 

This, therelore. means that the higher the pres 
“portion of {ree silica tquarts) or asbestos in the 

dust of the air thst ie breathed, the lower should 
be the total concentration of dust. On the other 
haad, if the silica or asbestos content of the dust 
w low, it is helieved that higher totsl conecentrs 
tione of dust can be breathed without physical 
impairment. However, there is sn upper limit 
of dustiness, irrespective of the nature of the dust, 
Levond which rertain types of lung conditions 
may develop if this dusty sir is bresthed. This 
limit is at present considered 1e be 50,000,000 per 
ticles of dust per cuble foot of air. 

" higher the percentege of silics 1 

Pase il 

Silicoa is one of the most abundant cle.mnu. 
in nature. Free ulica is silicon diouide 18i0),) as 
diflerentiated from phviiologically igert silicates 
which are metal salts of the hypothetical silicious 
acid tie. Ca Si0), Ca AL 5§, O, [t occurs 
either a8 a principal constituent or as sn impurily 

T in most ares, rocks, rlavs, ssnds, snd other inone 
sanic sulistancres of industrial importance — the 

grester the 
health hazard. 

Quanrz, varrore. Fuxr, Curer, Torou. 
Diatovacrors, Earrit, Sang, avp Sinoarong, 15) 
are the moet common forms of uliea, varving only 
1 crepratlirie form and occurrence in nature. 

A reasonsble standard of permissable dustic 
ness for inert dusts is as follows: 

[T 
prucies 

oo Lubat 
oot of or 

When associated with no quarts — 50 

- - L4 m - — ‘s 

these standicds sre purely arbitary, being based 
on ruperience plus olizht medical evidence. 

Assrstos is & fbrous minersl widely used In 
industry, Cusvsomx (H,, My, Si, 0,) is iu 
most common form. Certsin varieties of Tremee 
lite, dmphsbols, Scrpentine and Anthophyllite 
ate alon hnown as Asbestos, althoush of lesser ime 
dustrial igiportance. The bandling of asbestos 
gencrates & dust compound of fne fbrous parth 
cles which when inhaled over a period of tima, 
way csuse ssbestosia 

Guanite dust contsine sbout 30°% Irew sillea 
snd is one of the worst offenders in the cansation 
of silicosia. The frequency of silicosin, tuberculos 
sis. broochites, pneumonia and other respiratory 
silments is sbnormally high among workers em 
posed to granite dust, 

Manstz ave Lisitstong sre composed princh 
pally of calciom carbonate which is physiellogie 
cally inert. Unless silics s presest in evcesmive 
amounis, this clase of rocks may be considered 
relstively nonthas 

Chark mostly caleium earbonate of fessil erb 
gin may be incladed in this group, 

SANDSTONR, 2 ruck consisting mainly of parth 
cles of quarts sand cemented with silica, is weed 
in grinding wheels and in building material Ite 
high silics content renders it & definite oceupes 
tional disesse hasard. 

Mica ave Sizzars (White Mics) sre poss 
sible offenders s causes of silicosia Whaerever 
possible, the wee of sand containing meedle-Lke 
erystals of serecite should be aveided. 

V00002u/ . 
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Grrsum, Prastea or Pinis are principaily 
Calcium sullate and do not present » serious hase 
ard. 

Cansoauvoum (Silicon carbide, Si C) Arune 
pts. AtouTe, Comtaotm tOxides of Aluminum} 
are wildely used as artificial abrasives, especially 
in grinding wheels. An investigation revealed no 
unusual hasard in breati.ng the dust of these sub- 
stances. - 

CoaL o Cazsox dusts, in the sheeaee of frre 
silica may produce a mild fibrosta with dircolors- 
tion of the lungs, but are not disabling. 

Cament Duer usually eontaina from 17 to 
0.5 or more [cee silica. The frequency of res 
piratory ailments ainong workers exposed to cee 
ment dust tdustiness ranging from 22 to 63 mile 
liun particles per cubie foat of air) is about twice 
thet of workers in pon-dusty trades.) 

Tile (Soapstoned is used in toilet powders, 
as a fller in paper manufacturing, in date penails, 
eie. Tale usually containe impurities especially 
iremolite. Tale dust contsiming #07T or more 
tremolite may induce o fine diffuse bilateral fibroe 
it of the lunzs which ie demonetzable in the 
X.toy. ln the abuence of free silics it cannot be 
said to be disabling. 

Starx dust reacts in & manoer similar to highe 
tremolite tale. 

Geowcia Tarc dust containing only 107 trem- 
lite with traces of free silics has produced a high 
frequency of pheumanoconiosis snd tuberculons 

Oscaxic Dusts (Wood, fur, textiles, leather. 
ele.), sre 0ot PREUMONOCOBiOsis producing but 
may exhibit irritating ar toxie properties, depend- 
ing on the nature of the substance. 

] 

DUST CONTROL 

To industrial Bygiene work, the following are 
the chiel factor in determining the dust haas 

L The natuce of the dus 
(a) Tts componition 
{b) fts particle sise properties 

2. The conceatrstion of dust is the sir 
3. The degree of exposare of the workers 1o 

. dusty sie 
A e physiclogical action, whether it lo 

- (a1 Physiclogically inert . 
(k) Capable of producing sm allergie reses 

tion thay fever)- . 

(¢) Toniec — (lesd, ete) 
4 zpnb‘l of producing pacumencconis 

Duasts sre solid particles genersied by the me- 
shagical disintegration of swolid organic o inor 
pasie materisle. A dust cloud may be com 

of hillions of particles of varving sizes and shapes, 
earh visible particle accompanied by many ml- 
pute particles visible only under the microscope. 
As the dust it generated the larger particles settle 
out with a velocity depending, among other 
things, on sise. The smaller particles setile out 
more slowly and msy be caried throughout the 
plant Lv sir curreats 

Is a material of uniform properties, the sver 
age particle size is the suame a3 the size of 
individusl particles, and s chemical analysis by 
weight can L applied numerically. 

fa sa industnal dust cloud, however, there 
I» 8 wide varistion in the sizes of the individusl 
particles. One large particle of quarts will weith 
mare than one huml‘;etl small particles of feld- 
9;::& A chemical analysis reported by weight will 
show the presence of over 5075 quarts, by nume 
Ler, less than 170, 

1a occupationsl disesse work we are interested 
in the number of patticles of quarts less thsn 10 
microns in sise per cabic foot of sir, since the {res 
quency of respiratory discases was correlated 1o 
numerical dust counts 

Bersuse of the difbenlty in distinguishing {ree 
silics {rom combined silica, chemical analysis must . 
be accompanied by petrgraphic soalysis in which 
minerals afe identifed by their optical properties 

Dust particles in the aic may contsin 8 posh 
tive or negsiive electrostatic charge. The attraction 
between particles of opposite electrical | npertios 
causes them, upoun cootact, to cling together, o 
process known s flocculation. Flocculation ine 
cresses the settling rate of & dust cloud. 

fa dealing with this problem, a duat cJoud 
must be visuslised as & suspension of pon-uniform 
particles of constantly varving sise, percent coms 
position, of irregular concentration snd unpre 
dictable behavior. o 

The Gt step in dust contre work o te deters 
mine the concentration of dusi in the alr, lovolv 
ing the collection of dum [rea the sir and i 
quastitstion by laboratory messe — making dus 
counts Dust rounts sre ressonably securate spproxis 
mations of the number of particles of dont coms 
taiped in & ziven volume of sir. The information, 
when obtsined. merely signifies that ot that par 
ticalar instant snd locstion, the ssmpling devies 
gsed collected the determined smount of dust. A 
sample teken shortly sfierwards under dilferemt 
weather condition, or in 8 slighily dilferem Tocas 
tion will vary comsiderably. An imstrument sam- 
pling small volumes of air will produce a givater 

ccentsge of error then will aa instrument sam- 
pline larze volumes of air. ' 

Te obisin & representative picture ol condl. 
tions, it s necerssry to aversge the reeults of a . 
aumber of large wlume samples takem in the 
ssme spot over s long pe of time, employing 
su instrument of known eficiency agsiont all 
particle sizes of the given 4 m . 

m&wt-thmhfidhb”m&o . 
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deatal 10 the operation that carries the dust inte 
the plaat air. 

berefore, the suppremion of duat (prevent. 
ing it dispersion) at its point of grneration by the 
use of water or oil sprays ie not always practical, 
because the wet dust accumulates, dries and 1o 
then dupersed by sir currents, ete. The use of 
wet dnlling in mines is efective in protecting the 
driller. but the wet dust clings to the tunnel, dries, 
and is dispersed into the sir when hlasting is done. 
There arc instances, however, when s water or o1} 
spravy coupled with exhaust ventilation is & very 
useful method. 

There are cases when o dust cloud of hasard- 
ous concentration mav he diluted ta a sale point 
by the intraduction of large volumes of fresh air. 
However, the air curtents from the blowers are 
apt 1o «tir.up dust that has settled on beams and 
flonrs, resuiting 1o s still higher dual concentrae 

lion. For this reason, the method is seblom prace 
tical 

Fxhanst ventilation is the moet ~fBicient method 
of controlling dust at its point of generstion. An 
exhaust srstem is composed of four parta. 

1. The exhaust hood ' 
2. The piping foe pneamatic transport of the 

dust 
Y The dust collector 
4 The blower 

Each part is & specialized problem in itself. 
Tbe purpose of the exhaust hood is to main- 

tsia directional air motion into the svetem grester 
than thst of the dosty air. To accomplish this 
it must counteract the kioetic energy uf the pro- 
jected particles, and overcome the varions divers 
$ent air currents fundamental to the process but 
which are the dust dispersing sgents, and thes 
draw the dusty sir into the system. 

The hood should enclose and be located s 
close to the procese as possble. A round hood 6° 
in diameter producing an inward air velocity of 
100 feet per minute at the center of its face will 
produce & velocity of only 1.5 feet per minute ot 
8 point 6° out from is face. An exhsust hood 
most be designed 1o meet the requirements of esch 
individual problem. . 

The pipiog of an exhaust system provides the 
poeumatie transport of the dust from the hood te 
the dust collector. To withstand the abrasive ace 
tioa of the dust it should be constructed of heavy 
§suge metal and mede [ree from sharp bends sad 
obstructions. A chip trap to catch the larger par 
ticles of dast will prolong the life of the system 
and protect the dust collector. 

The dust collector removes the dust from the 
dusty sir either by fltering, by centrifugal foree, 
o¢ by trapping on & viscous surfece, 

The bag-filter duet collector is the most fessle 
ble type if properly installed snd maintained. The 
crelone type is not efcient againet the small dust 
perticles. Dust eollectors should be installed in 
sech 3 way that they css be empiied out of doors. 

The exhaust blowers should always be located 
oa the downstream aside of the dust arrester ia 
order to avoid the wearing action of the dust 

Only centrifugal blowers will operate efs- 
ciently in an exhsust ventilating aystem, 

Propeliar type fane are useful only in moving 
small quantitirs of air agsinst low resistance such 
as through a partition. 

Good plant housekerping is an important fae 
tor in dust control work. Beams, flonrs, paseages 
ways and machinery must be vacuum clesned or 
swept [requently. Unused machinery and uane 
cessary materiale act as dust trape, collecting dust 
and hindering its removal Leaky gaskets, valves, 
compressed air lines, and delective raschinery are 
dust dispersers, 

All emery wheels, vand blast units, tumbling 
harrels, finishing mechinery. pneumatic drills, 
1and cutters and dingers, qulls snd pulverizers 
should be exhaneted. [n desicning 3 pew plant it 
would be wise to minimize all Hat surfsces upos - 
which dust will collect. 

Ta the event that the sbove three methods of 
dust control are not practicsl, it will be necewary 
to tesort to reepirstory protection for the iodi- 
vidusl warkman. There are foar geners] types 
of rrepiratory protective devicea 

L Filter type dust repirsion 
2 Chemical cartridge respirators 
3. Cannister type gas mashs 
4 Helmets supplied with clesa air. 

The chemicel cartridge respirator snd the cane 
nister tvpe gas mak are deeigned to protect 
sgeinst Jow roncentrations of poisonons geees and 
fumes provided that there is sufficient oxyges te 
suppont life 

e filter type dost respiretor may be worm 
ia low concentrations of dust 

The sir helmet with & positive preseurs oir 
supply may be used against high concentrations 
ol dusts or fumes 

Only devices spproved by the United States 
Bureaa of Mines should be used. At best, reepires 
tors are uncomfortable and impractical and 
be used only whea all other metbods {ail 

® 

TOXIC GASES AND VAPORS 
Polsonous gases and vapors may be divided iato four main groupe s fomlnl 
I Asphyxiants 

{A) Simple (Carbom dioxide, nitrogen, ste.) 
(B) Chemical (Carbon monoxide, hydre- 

- cyanie seid) 
11 Lrritants 

(A) Affecting wpper, or upper and lowse 
respiratory tracte (Acid fumes, Sul phur dioxide) 

— 
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{B) Aflecting lower traet (lungs} only, 
(Oaides of nitrogen, phosgene, osone} 

11l Volatile drugs and druglike substances 
(A) Mild anesthenien, 1Ether, gasolene, etc.} 
(B) Anesthetirs cawing organic changee 

tbensol, the higher sicobola, sniline, 
amyl acetate} 

IV lroeganic and organo-metailic substances 
{Mercury vapors, lead tetracthel) 

SimPLE AsPHYSIANTS act by excluding axygen 
from the lunes or by diluting the oxygen ia the 
sir 10 & point below that required to suppon life 

Cursucat Aspuvxianrs by combining with 
the blood or tissues do not prevent the victims 

- breathing but do exclude the life-giving oxygen 
from the svstem ©.rhon monoxide, for rxample, 
bas an affi ity fur tie hemoglobin ia the blood 
sbout 300 times that of ovszen and by uniting 
with the available hemoelobin, prevents the trans 
port of oxvgea to the tissues. 

The best treatment for asphvaia is artificial ree. 
piration and adminuirstivn of a misture of 33% 
oxygen and 7% carbon dioxide. ) 

Class “A” irritants, tac:d fumes, sulphur diox-. 
ide. ammonia, ete.} are so highly irritating that s 
lethal concentration is unbesrsble. Exes, noss, 
end throat sre attecked before these gases resch 
the lungs. This serves to prevent fatal ‘gaseing 
eacept when the victims rannot escape. 

Claws “B” irritants do not attack the upper 
respiratory passsges bot upoa penetrating deep 
into the lunze undergo certain changes which ren- 
der them harmiul Phossene, for esample, has oo 
barmful effert until it decomposes in the lungs 
yielding hydrochloric acid. It gives no warnicg 
unty too lste to svoid its efecta 

Extreme exposures 1o irvitating {omes result 
in wncoasciovsness from which the victim way 
appear to recover completely. Unless he is ime 
medistely put 10 bed snd kept warm pnecmonie 
may develop, terminsting ia desth from reepires 
tory lailure or from edems of the longa, 1 Booding 
of the lungs by s fluid exudate). Under no cin 
cumetances should artificial respirstion be zivem 
the vietim, he should be kept sbeolately quiet 

Fumes of groups IIT and IV are traneported 
in physical solution in the blood to varicus organe 
snd nerve ceniers, exerting syslemic changzes in 
those parts affected. Poisocing may be chronie 
(Le. the sccumulated efects of long exposnrs to 
low concentrations) or acute (more severs efects 
due 10 short exposures to high concentrstions). 

The mild snesthetics of group II1 may produce 
drunkeaness or anesthesis sccording to concentras 
tion. 

Substances such 32 bensol may produce perma- - 
pent systematic changes, possibly terminstiog fat 

y. 

Group IV lncludes mercury vapors, stibine, 
phosphine, armine, Jead tetrsethyl ete 

Some tozic'gsses sad vapors may. be absorbed 
through the skia sad workers ezposed to them 
should be properly protecied. ] 

Pravention of poisoning by thess substances 
ealls for local exhaust honds, enclosed processes, 
proper clothing and careful hygiene. . Chemical 
cartridge respirstors may be used for shont ex. 
posures to not mare than 3% of s toxnic vapor 
fexcepting eyanideet ae long as there Is sufficient 
oxygea in the sir. Helmets supplied with [resh 
sir must be used in ligher concenirations or 
when the asture of the ges is not knawn, 

® 

WAXES 

CALSES 

Certaia types of waree arr used to inipregnate 
wire insulation to increase the dielectric streagth 
or to give & slow burning insulation. Sowe of the 
wazes thar are used fur this work mnay offer 3 ren- 
ous hasard. According to sn erticle by the Halo- 
wax Corpuration sppesning ;o the"Weekly Under 
writer,” Octabee 17, 1936 ~a long exposure 10 the 
vapers of nunrrous coel tar production such a0 
napthalene, tar ail, chlorineted diphenyl sand many 
wazes will cause shin disesses” ede wazes may 
be ued either hot ur in solution with carboa 
tetrachloride, ethylene, dichionde, bensol. and 
tolual 

<oNTROL 

Exhsust veniilstion should be used 1o remove 
the [umes of the hested waxes as well as the sol 
vent vapors. Improper heating causes the evolae 
tion of excessive vapors and may destroy the one ginsl charscter of tge compouad due to locsl hot 
spots. Steam or oil jscketed equiproemt is reee 
ommended. 

NoTES 

Ag occupational disease report on & wire im 
sulstion risk should emphasize the following im- 
formation. 

L What waxes ars used? 
2 Are the {ames from the wax dipping tanks 

removed by sm exhsust vestilation? 
3. Are there any reported cases of dermatitis o2 

was there say other evidencs of skia erup~ 
tion soted amoag the workens? 

4 How msay other people work in the roem 
whers the waz dipping is carried out? 

SOLVENTS 

The use of wlvents for dry clesning, de-greas- 
ing, snd for gum sad resia mistures is one that 
has involved & certsin basard. Unfortunstely the 
perfect solvent is vot known at the present. Sob 
vents such as bensol which do an excellent job ea 
cleaning sre toxie, inflammable, aad explosive. 
Soivents such as petroleum naptha are infame 
mable snd explosive, slthongh t do not effer 
e great & hasard from the toxicity standmaiwe, 
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The chlorinated hydrocarbons—while non- 
infammable offer some hazard from the toxicity 
standpoint. High petrolcum fructions sold as Stod- 
dard Solvent or Solvasal ete. have 2 hirh flash 
point and are non-lozic, but are not as efficient 
88 solvents as some of the more volatile or more 
toxic materials, 

Care <hauld be obeerved in making recommen- 
dations for the substitution of non-tnxic solvents 
for toxie materisle, hecause the pomsille increase 
in explosions hazard. 

soLvexr TOXICITY MIRK HAzaRD 
Benzol .......ciiL..... Hich High 
Carbon Disulphide ....... Hizh High 
Carbon Tetrachloride ..... Moderate Low 
Gasoline ............... « Low High 
Chlorinated Hydrocarbons Moderate Low 
Stodard Solvent .......... Low Moderate 
Banana Oil .............. Low Hish 
Acetates ....vivinininnan. Low High 

| 

RESPIRATORY PROTECTION 

CAS MASKS 
Tt is rwential that the proper tvpe of gae maske 

be used, that it be in the best of condition, snd 
that there ie no vavgen déficiency in the ares in 
which the mask is being worn. Moot canistere 
wre sold with materisls intended to absach only 
8 few closely related gasen. A canister designed 
to protect agsinet ammonia for example, is useless 
8g2inet such gases as carbon monoxide, ar hvdros 
chlende acid fumew. In most indastrial plants 

. the gases which mav occur are known hefore hand 
and the pmper canisters should be provided. Cane 
lsters filled with onlv one type of sbenrbent mae- 
terial afford protection lor s lonaer time thas is 
posesible with the allservice canister. 

TYPE OF CANISTER FOR FROTECTION 
UNDER VARIOUS CONDITIONS 

BLACK CANDSTER 
This type of canister conteine over 600 rubie 

centimeters of activated charcoal This sforde 
protection againot orzanie vapore, sach as sniline, 
gascline. benaene, ether, toluene and the like (not 
ever 207% im air). 

WHRITE CANIDITER 
This canleter contsine over 600 cuble centle 

weters of sode lime or ceustie sods. It affords 
protection szainat acid gases vuch a9 hvdrochlorie, 
sulphur dioside, nitrogen peroxide, chlorine, snd 
the like, {not over L% in air). 

CREEIN CANISTER 

Containe copper sulphate am charcoal or oil- 
fea gel. Tt sforde protection against smmonia 

£8s not over 3%, The 31% limit cannot be long 
endured by the wearer because of skin irritation 
from the gaa 

BLLE CANISTRR 
Contains “hopealite® which catalizes the come 

bustion of carbon monoxide with oxygen from 
the air and produces carbon dioxide. It is neces 
481y ta protect the “hoperaliteTM from moisture, It 
aflords protection sgainst carbon monoxide. Not 
over 37%. 

100 caNisTIR 

Contains sll of the other abhsorhenta mentioned 
above but only in small amounts. [i is the all 
service mask which pravides protection ageinst 
all gases except high concentration of the simple 
asphyranta, ) 

TELLOW CANISTYR 

Conts uctivated chareoal and soda lime. It 
affords protection againet a combination of ar 
ganic fumes and acid fumes. 

. BROWY CaviSTER 

Cootsine copper sulphate snd eharcosl with 
o filter pad for smokes snd dusta. [t afords pro- 
tection sgainét ammosia and emoke. 

WITH A CREEN STRIP 
Cauwstic soda impregusted on pads. It efforde 

protection sgainst hydrocyanic gas. (Not over 1% 
ia air). 

L ATRIP PAINTYS ON THE CANUTYR 
Tadicates that iv ls equipped with fltey pade 

and will protert againet smoke. dust, and musts 
Cas masks should not be used in atmospheree 
deficient in oxygen. The Bame of s candle or 
safety lamp ls extioguished at 17% oxvgen is 
sir.-and a man is not in serious danger until the 
oxveen [alls below 14%. Where it io expected 
that there may be & deBciency of oxveen s hose 
inask or selfcontained breathing apparatus should 

uweed. 
A zes mask shoald be disinlected alter use 

with alcohol or & 3% seolution of lysol sod then 
dried in the opem air. - ' 

A worker who uses o mask should test it 
befare entering 8 conteminated stmoephere. The 
mask 1s pat on in fresh sir snd the bottrm opens 
Ing of the canister is closed be hand and suction 
la exerted by inhaling until the face piece cob lapses. This vecuum should be maintained for 
at leset filteen seconda 

RO MAIKS 
A hose mask may be worn in any stmosphere 

regsrdless of otvgen content. The only loestion 
where troabls mev occar is In hich concentration 
of hvdrocvanide whers there is sbeorption of the 
gue through the skin. The Mose mask s pe 
cially sdapted for werk in stmespheres contam. 
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inated with the vapors Irom gaswline and kero- 
sene where the life of gas mask csnister is of 
uncertain durstion. The face pirce of a hose 
mask is similar to that of 2 gas mask but the in- 
side air is delivered throueh s length of hose by 
means of & céntnfugal blower. It is generslly 
apersted by hand so that there is alwavs some one 
on the vutside watching the man in the contamis 
nated atmosphere. 

SELS-CONTAINED BREATHING APPARATUS 
The seif-contained breathing apparstas is gen- 

erally a portable device and supplies an stmos 
phere of oxvgen, which the wearer re-bresthes 
while the carbon diovide which is exhaled is 
absorbed by an alkal. Thearrtically it has na obe 
jection since the wearer may enter almont any ats 
moephere and he is not handirapped by & lenpth 
ol how. IHowever, it is hravy and cumbersonse, 
it is also expensive to purchsse 3nd 10 maintain, 
hot is the onlr thing that csn Le used for certain 
types of resue work particularle in mines. Noe 
one thould ever attempt to use this apparatas ua- 
less they have been thoroughly trained in its use 
and has personsily inspected it 10 know that it 
b in perfect order. ) 

RISPIZATORS 

Ai-yve Resrrmators: A positive pressure res 
pirator which is 3 simplification of the hose muk 
is worn oa such jobs as paint spraying. It is de vigned for work where lfine is no severe hazerd 
to the wearer should he remove the device mo- 
mentanly. It should not he wveed in danzerous 
stmuepheres or for sand blesung I the sir 
sapply is cut off the wesrer sumply removes the 
maesk and moves out of the polluted air. [t has 
the sdventage of being light, fairly romfortable 
snd chesper than the bose mask. 

ABRASIVE BLASTING RESPIRATORS 

The most severe dust hazard is in the abrasive 
blasting of ssnd cestings with sand as the cleager. 
These devices shonid protect the workmsn againet 
fying particles and should be supplied with clesn 
air st sufficient pressvre snd volume to insure 
a slight but constsnt positive pressure st the oose 
and mouth, It has been recommended thst at 
least six cubic feet per minute is necemary to keep 
dust out of the mask. Air line respirators, or me- 
chenical filter type respirsiors should not be used 
for abracive blasting, even if steel shot are used 

MECHANICAL FILTIE OR DUST RLSPIRATORS 

There are satislactory respirsiors msde which 
protect against silica, arbestos, snd mechanically 
genersted lead dust. This trpe of respirator will 
not sford complete protection sgsinst the fumes 
from either hested lesd or gases. Respirators are 
s ¢ substitute for dust conirol. but om certain jomhe_v mey he med temporarily or until the 
dust control sysiem has been installed. The Usited 

States Buresu of Mines has set up an spproved 
schedule for dust respirators and if it is necessary 
10 use respirators only those of the type spproved 
by the Buresu for that purpose should be used. 

CHEMICAL — CARTRIOCE SESPIRATORS 

This trpe of protection may he used in low 
roncentration of such gresses as gasoline, sulphur 
dioxide sad in certain paint «pray joba. This type 
of protection is used where the exposure causes 
discom{ort rather than a sericus hazard. It should 
not be used as 4 substitute for the sir.line respire. 
tors or gas masks, in spite of the fact that it ie 
much chesper. 

SCHEDULE ! — AGRICULTURE 
Trees, Spraving, Fumigating, ete. .......... 0106 

£XrOSUIR . 
Poisosing from lesd, arsenic. snd other insees 

ticides, . . 

AUt 

Poisoning from lead, arsenic, hydrocvanie 
{Prussie acid from fumigetiagl, Can be com- 

* tracted by inhalation, digestiva or by sbearption 
through the viin. There is alea 8 possibility of 
& certain amount of dermatstis in the haodling of 
certain matertals such se ictiuce, jonquils, and 
wood among many other materisls, 

coxTIOL 

1. Personsl clesnlinem is important in the mix. 
ing snd handling of these substances. 

L Respirators proved for lead dust should be 
used when these substsnces are dusted or 
sprayed 

3. Whea hydrocysnic acid is used & gas mask 
{with & green strip) should be used lor pres 
tection bearing in mind thet the gos can be 
absorbed through the skin 

NoTe 

An oecupations] disesse report on spraving snd 
fumigsting should emphasise the following infor 
matios. 

L The type of poison used in the spray (lead 
sprays might tend to csuse occupational di- 
sesse, whereas the cvanide would be more 
likely to cause sccidentsl desth). 

2. The smount of spraving or fumigation that 
is dooe. 

& Are the poisons haadled wet or dey? 
4 Experience of the men sctusily handling the 

material oa this type of work. 
& Description of procedurs when fumigating. 
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SCHEDULE II — MINING 
Coal Mining, N. O.C. ..... feeraenneren ... 1016 
Miniog, N. O. C.—Not cosl with shafua ... 1164 
Mining, N. O. C. — Not coal surface ....... 1168 

EXPOSURE 

Silicosis, Anthraco-silicosis, ¥Miners' asthma) 
Siderosis and other forms of pneumonoconiosis 

CALSE 

Silicosis esn result {rom inhaling the quara 
dust caused by dniling and hissung io the bard 
rock overlay. drkes, and veins. Anthrsco-silicos 
sis or minery’ asthina occurs among miners in the 
anthracite coal mines who are engaged in drnlling 
and blasting rocks in which the cosl beds exiot 
Siderous occurs among miners who are exposed 
to the dust {rom sidrnte, an important iron ore. 
The other pneumoconiosis may result where there 
are heavy exposures to dust that aze not ordinsnly 
considered harmiul, but due to excemive expos 
sure they may csuse Jung damage or change. 

COoNTROL 

.Blasting should be dona at the end of the shilt. 
In this wav men will not be furced 1o enter ex- 
tremely dusty areas immediately alter bimtmng 
Removsal of dust at the peint of geverstion by 1he 
use of one of the several dust traps. Thrse are s 
sort of vecuum cleaper srrangement, which sucks 
the air from the dnll bhole and discharges it 
through o filter. The use of wet drilling used to 
keep down the dust where the use of suction is 
not practical Ia order to heep the dust st a 
very low concentration the we of suction may be 
combined with wet dnlling. The use of respira 
tors both of the Glter snd positive pressare type - 
riay be ased whers the dnlling is occesional 
Some work has bees doce on the nse of water 
:yeen which prevents the duwt {rom the drillisg 
f:ce getting back to the point where other men 
ars working. [g cases of very dry mines where 
the cars and the mules kick up considerable dust, 
eslt or calcium chloride may be sprinkled about 
and this will pick up epough woisture from the 
sir 10 keep the dust down, [t shonld be recalled 
bowever, that dust control in mining is comparss 
tively a recent thicg aod most miners have pro- 
bably beea c:pooed‘ to bigh dust coacentration 
fos & period of years : 

NOTE 

An occupational disesse on minisg operations 
should emphmise the {ollowing information: 

L What s the »ilics conteat of the materials 
mined and the hard rock that is dniiled? 

2 The spprotimste length of service on mining 
operstions of the workmes? 

3. Are the drills equipped with dust exshaun? 
4 What type of drilling is used? 

. Haw msay employees sre exposed 1o dumt? 
6. Are employees ezamined belors cmploye 

ment? 

o 

SCHEDULE I — MINING (SPECIAL) 
Fluorspar Miging ...ccoecnonnes . 1213 
Lead Mioing ..coccecens veneesee 1147 
Lesd or Zine Mining ..... ceensas 1154 
Lead or Zine Mining ........ ... 1148 
Lead or Zine Mining ...ocveeees. 1149 

EXProstUas 

Fluoride Poisosing, silicosis and lead poison- 
ing. 

CAUSES 

Fluoride poisoning results [rom exposure to 
ealcium fuoride dust which is encountered in the 
mining of fluorspar. This may carse over a period 
of gradual degeseration of the hooes 

Silicosis mar be encountered in any mine is 
this classificstion where there is an ciposurs te 
quarts in the ore or overlay. 

Lead poisening arises {rom the inb-lation of 
the lead carbotste snd lead sulphide "4 the lead 
ores. : 

CONTIOL 

It is obricas that all of the precsutions recoms 
mended under clssfication 1164 chould be cer 
ried out, but due to the sdditional hasard of lead 
snd fluoride pomsoning it will be extremely difh- 
colt to eliminste the bazard from this type of 
operstions. 

1. Respirstors approved by the U, 3. Buresn 
- ol Mines lor protecton sgainst lead dust 

should be wom on all dusty operstions im 
mioes of this type in addition to the other 
precastions 

2. All drills should be equipped with dust o= 
hausta. 

3. All blasting should be dooe st the end of 
the shift, 

4 The pamegtway ihould be kept wet down 
either by the ose of water or by ¢priakling 
salt or calcdum chloride 

nOoTES 
Occupations] disesss report on mining operss 

tions whers poiscnisg ss well as silicosis may oe- 
cur should emphasise the following pointes 

I. What is the silica contest on the materiale 
mined and the hard rock that is drilled? 

2 Leogth of service of the workmes? 
3% Are all dnlls equipped with dust exbaun? 
4 How maay employees ars exposed to dum? 
S. Are employees exsmined belore emplop 

ment? 
6 Is the mine s wet or dry? 
7. How loag slter the shot de werkmen returs 

te the face? 
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SCHEDULE IV — QUARRYING, STONE 
CRUSHING, ETC 

Rock Excsvation iFrom Schedule 
260 ..... Vesrseiarrraeenas .e.s 1608 

Quarries — Crushed Stone, ete. ..., 1622 
Quarries — Dimension ........... 1604 
Quarries = N. O. € ...l 1621 
Sand and Gravel Digging ......... 3000 
Stone Crushing — No Quarrving .. 1710 
Slate Splitting including Quarrying 1639 

rostag 

Silicasis snd other posmible pneumoconiosis 
slicosis is raused by the quarts dust from dnlls 
and crushers, So-called “hard rockTM is most apt 
ta contain {ree quants and therefore, be hazard. 
ous. The grading or screening of pulverized mnae 
1enal {rom crushers may be extremely dusty une 
lesa done wet 

Sand and xravel digging do not seem 1o present 
any great difculty except in the serrening tower - 
where the operations are done dry, 

There are sounctimes claims lor other pneu. 
mnconiusis troublea, but as & genersl rule the non- 
wlica type of dust does not Bring ahout perma. 
nent total disability. Limestone and marble are 
consdered harmlesws uniess the overburden sod 
dykes are herd rock and reprevent more than $% 
of the work. 

Slate Slitting coantaine little or no hasard. 

coNTROL 

1. Exhaust system on the jeck hammer and 
dnile 

2. The use of wet erushing and grindiog may be 
used 1o keep down the dust concentration in 
some casen : 

3. Yhers there is occasionsl exposure respirse 
:;:a‘:ppwnd for that type of work may be 

4 Careful medical exsmination of emplovees ~ 
belore employment should be made in order 
to exclude silicotics and men with tubercular 
tendencien 

NOTRS 

An occupational disease report on quarries of 
crushers should emphasize the following informs 
tion. 

L The character of the quarrv: granite, lime- 
one, gneise, soapstone or marble. 

2 The approzimate percentsge of quarta of 
free silics in the rock - 

% Describe in detsil the method of qusrryving. 
4 Are bollow drills weed? 
S. Are preemployment examinstions made? 
6 On crushers do the men sppear 1o be sube 

Jjected 10 excessive dust exposurs costinuaily. 

SCHEDULE V — FOOD AND TOBACCO 

Bakeries ...cc.invivncnnes veress 2000 
Beet Sugsr ...... vrssscasresnsss 2030 
Breakfast Foods 2016 
Chewing Gum .. 2048 
Chocrolate ...... 2042 
Conlectionery ..... vaivenaianaens 2041 
Comn Products ... .....ccoiiniinnn 4703 
Cracker Menufactusing .......... 2001 
Macaroni ..c.ociiiniiiiiinneins .. 2002 
Millingof Grain .......cioviiunns 014 
Molasers ... iiiiiiiiiiinninannes 2020 
Sugar Refiging ........coivnnnnn. 2021 

IXPOSLARR 

Dermatitie 

cavers 

In most aperations in which Sour or sugar is 
handled by hand. there is 3 mild dermatitio hase 
ard. It is mot definitely known whether the des 
matitis iv caused entirely by personsl semsitivity 
ot partly by the character of the materia] itself, 

Claima froms pneumocuniosis are not justified 
and the hasard should not be considered. 

CONTROL 

There is little or nothing that needs to be 
done from the standpoint of engincering controk 

SPLCIAL 
Aside from sa occupational disease standpoint, 

the hazard 10 look for, espreially with grain mill 
ing, is the posubility of dust exploion. There 
fore, whenever sny plant such s & grain elevator, 
corns products plant, or ether similar industry i 
being inspected, the report should give in come 
plete detail the bazards with respect to fire or 
dust explosions. : 

’ ® 

SCHEDULE V — FOOD AND TOBACCO 

Butcheriog ....cvvnvivnnnn vere. 2081 
Meat Producta, N. 0. C. .......... 2098 
Packing Houses ..c.c.vvvrnnrneen 
Stock Yards without slasghiering.. 8288 

sXrOSUNE 

Anthrax « Erysipeloid — Dermatitie. 

CALIR 

Amtbrax and other similsr cottle disesses that 
are common 10 man can generally be disregarded 
in the domestic paching indusiry. 

Erysipeloid is awine Erysipelan. [t comes (rom 
the bones of all snimale snd is produced in o 
punctured wound by the bome splinter which 
makes the punciure. It is comsidered sv an occwe 
pations! disesse but is more of sn sccident and ie 
gura!ly compensable in the same msnner 00 28 

fection : 
While this type of injury does net cause vern. 
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long disability, it is sometimes so high in fre 
quency that the total losses may be considerable, 

Deematitis is caused by handling offal and by 
inadequate personal cleanliness snd s an occu. 
(au'oml ditease is not rvery important coantrol 
None of these ronditions lend themselves to e 
gineering rontrol: they are prevented by super 
vised ind adequate washing facilities and by pro. 
per treatment of all cuts and scratehes. 

NOTRS 

The inepectinn reports should particularly em- 
phasize the handling of bones 1nd the bone splint- 
ery that might cause Erviipeloid. Bring sut the 
following points in details 

1. What are the washing facilities? 
L What are the first-aid facilities? 
Y. s there general personal cleanliness?? 
4. ls there any program of supervised washing? 
3. Have there Lbeen any hand infections? 

| 2 

»
 

SCHEDULE V — FOOD AND TOBACCO 
Fish Curing snd Packiog ......... 2101 

tirosuag 

Eryripeloid and Dermatitia 

CcAuse 
L Erviipeloid. 

(2) Ia this trade it is some times called 
“Fish HandTM and is exsetly the same as 
the bone punciure infection descnibed 
on the previous page. 

(b) The dermatitie is cunsed by the handling 
- of curry and bria, 

CoNTROL 
Pervosal cleanlivess is the esmential factor in 

preventing these conditiors. Fish skinning snd 
filleting by machinery reduces the exposurs. 

SCHEDULE V1 — TEXTILES 
- Carpet end Rug Manufacturing ... 2402 

Felting Mfg. ....ccovvivnininns.. 2288 
* Wood Scouring or Combing ...... 2260 

XProsuns 
Anthrax, 

CALSE 
Anthrag is caused by handling wool and inhal 

ing dust from wool whick is infected with ame 
thrax germs and spores. It is found only ia wool 
from certain fofeign countries where the disease 
exista. Systematic poisoning from inhaling the dus . 
is always fatal although it is rars, 

CONTROL 

1. Certification by consul that wool is from sa 
uninfected area 

2 Knowledge of infected sress. (Information 
on this and Question number 1 can be ob- 
tained through the Fedéral Department of 
Animal Industry.) 

L. Sterilization. 
4 Adequate medical control through proper 

diagoosis and treatment. This is a very im-. 
portant subject and shauld be thoroughly 
discussed with the claim department 

S. Respirstors should be worn in dusty opers- 
tions or where infection is present, 

NOTLS 

1. What are the methods followed by the as 
sured to trace the sources of the wool, in on 
der 1o determine pussible infection? 

2 What are the methods of sterilizetion? 
3. Ls the assured’s medical depariment familiar 

with Anthrax and its trestment? 
4 Are respicators used in any operstions? 

SCHEDULE VI — TEXTILES 

Antificial Silk ....iiiiiiiiian.., 2308 

ZXrosuss 

Poironing from carbon bisulphide lomes, der 
matitis, broochial and eye irritation. 

CAUSR 

Thers are several chemicale which cause den 
matitis in the artificial silk industry. Carbon Bi- 
sulphide fumes a-3 poisonous and illnese may re 
salt. - Sulphuric scid used in the viscoss process 
to cosgulate the rayon, produces a mist which ls 
irritating 1o the eves and throat and may be com 
ridered as an occupational disease. It cam, sl 
produce counditions of dermatitia, 

CONTROL 

Chemical operations should be enclosed or ade- 
quate hoods installed to remove fumes, 

NOTES 

The reports should bring out in complete do- 
tail the adequacy of fume removal. 

PTCUAL NOTS 
Fires and explosions have occurred in indue 

tries of this typs. Therefors, all of your repor, 
whether occupational disesss or reguler inspees 
tion, should elaborats on these hasarda 
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SCHEDULE VI — TEXTILES 
Textile Bleaching and Dyeing .... 2413 

LIrosuss 
Chromium Poisoning. 

CALSE 
Chromium paisoning in the form of irritation 

of the shia ie casused hy handling chromium salts 
used a8 & mordant during mixing of the dyew 
Occanonally cares may occur {rom the vapors that 
arise from Jdye vate : 

It ls sometimes claimed that bensol poisoning 
may develop io this classification. This we 1d be 
uacommon as there does aot seem to be any vene 
50} expoaure, 

CoONTEOL 

Rubber zloves should he wnrn wherever pos. 
sible in any operations where the hands may come 
in contact with the dyes and chemicals. Proper 
ventilation is very peceseary. 

NOTES 

1. Are sav chromium salts used? 
L Are rubber gloves provided? 
3. ;':nnlnin‘ facilities should be described im 

tail, ) 

SCHEDULE ¥If « CLOTH PRODUCTS 

Hat Manufsactorers (No blowing of 
Conred suvuiinne serarrararase 7 

Hat Mancfactaring other than stiraw 
or eloth L ..oeiiniiiiniiinnrans 

Hatters Fur Manafscturing (From 
Schedule [X) ..ivvivivananness 2280 

EXPOsURS 

Mercurial poisoning and dermatitia, 

CAUSES 

Mercurial polswsiag results from absorptien 
through the shin of mercury from mercury salt 
used in the process of carrotting fur. When the 
mercary salt dries oat oa the fur they sre lisble 
1o be thrown off into the air as dust when the fur 
fo handled. Ia the forming, sarting and sising 
of the felt the far s dipped in warm or bot wes 
ter and is handled in this stete, Pofllnlulj in 
the starting operation the men srv ex 1] 
absorption through the shis due to the handling 
of the warm, moist, {rlt. There is slow o n«t 
bility of some of the unetable mercury salts i-: 
volatilized by the hest. Ou drying the earrotte 
fars mereury Is given off 2 & vapor in dasgerons 
amounls, 

CONTIOL 

1. All fumes sheuld be removed by exhanst vems 
tilation. 

2. The csrrotting depsrtment should bo leee 
lsted from the other work. 

3. There should be exhaust veatilation in the 
carrotting rooms and dryisg roems. 

4. The mean on the carrotting work should wear 
rubber sprons, rubber gloves and be pro- 
vided wi\t adequate washing {acilities. The 
starting end sizing baths should be Gtted with 
overflows and fresh water should be added 
continually. The hathe should be dumped 
st night. 

NoTxs ‘ 
An occupastional disease report on'a risk where 

mercury talta are used shauld emphasise the fol- 
lowing informatious 

1. Is the hatters’ fur carrotted om the prem- 
ises? ) 

2. Is the carrotted fur blown? 
3. Is the exhaust ventilatioa adequate? 
4. Has there been any trouble from the hattens’ 

shakes? 
S. Has there been any dermatitia? 
8. Averzge length of service of the employes. 
7. Complete description of all that has been 

done to eliminste the hazard of wercury 
poisoning. 

SCHEDULE VI — LAUNDRIES 
Cleaning and Dyeing ......cv0nv. 25868 

KLrosuURs 
Bensol, Dermatitia 

cavsn 

1. There o occasional use of bensol as & Brme 
solvent, either slone or in misture with ans 
other liquid. The fumes {rom it In very 
imall quaotities cam causs chronie 
poisoning. 

2. The handling of solveats can canse dermas 
titis by reasom of degremsing action of the 
solvent. 

conNTROL 

1. The ase of bensol should be discontinwed. 
2. The handling of solvents and garments wet 

with solvents should be minimised. 
3. Proper washing lacilition should be sopplied. 

Lanolin should be used alter washing 
4 Employees whe are particalarly semitive to 

skim irritations sbould be removed from ex» 
pesure 

noTRS 

1. Is bensol ueed in any form? 
2 What is the extent of hand eperstions im 

conpection with wet garments? 
3. Have thers been any cases of dermatitie i 

the pan? 
SPECIAL NOTE 

The dry clesning industry, er any similer ine 
dustry using lerge quantities of volatile and ia 
fAammable liquida presents o definite fire or on 
plosien hssard. relore these matters must 
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receive positive aitention and be reporied on in 
every such inspection. 

It is generally accepied that solvents or clesn- 
ers for such use should have flash points in the 
range of 100 F. to 110 F Stoddards Solvent is 
such 3 substance. There aze on the market 2 large 
number of similat wivests 

® 

SCHEDULE IX — LEATHER 
Fur Manufacturing .......vvvvees 2600 
Hatters' Fur Masufacturing ...... 2280 
Tanning ...ccenssssrssnesanrene 2623 

gXPoSURE 

Anthrax, Chromium Poironing, Dermatitia 

ANTHEAX — CAUSE 

Anthrax is eaused by bandling skins aad hides 
which are infected with anthrax germs and spores 
Domestic hides are {ree from it but {oreign hides 
are infected, depending upon the srea from which 
they come. 

coxTIOL 

Certificate of foreimn hides sod ikine: sterili- 
sation of those from infrcted aress. Regulltioos 
from Department of Adimsl Industry require cere 
taia procedures and many states require other 
procedures. Adequate medical control is, abo, 
pecessary for proper disgnosis and treatment. This 
should always be discursed with the claim de 
partment. 

NoTLS 

1. What is the proportion of foreign skine and 
hides used? ‘ 

2 Are the sources of hides sod skins checked 
for pomible infection? 

3. What method of sterilization is used? 
4 1s waste water chlorinated? 
S Is medical depariment [amilisr with anthrax 

and its tresiment. 

CHEOMIUM — CALUSE 

Chrominm poisoning is csused by contact with 
tanaing solution cootaining salta of chromium. lo- 
dividusl suscepubility is a factor, but mually the 
smounts of chromium 4t solution in use are sul- 
Bcient to afect most workers who are exposed 

CONTIOL 

1. Process should be arrsnged to avoid carcless 
methoda . 

2 Adequate washing Iscilities should be pro- 
vided and personal hygiene persccslly super- 
vised. These iwo points ars very important. 

3. Highly sensitive employeer should be re- 
woved from exposure. 

SCHEDULE IX —LEATHER 
Boots and Shoes Mlg. or Repairing 2660 

IXPOSURE 

Benzol, Dermatitis 

. Cat'st 
Dermatitis can be ceused by (1) the solvent 

used in clesning operstions sfter completioa of 
the shoe; 121 the solvent sad preservative cone 
stitients of rubber cement in making operstions’ 
This last seems to be mnst pronounced in the 
“CompoTM processes. The exposure is due to bend 
operations which do not sdmit resdily of per 
sonal cleanlinese. Personal sensitiveness is o great 
fartor siace there are often a dozen solvents used 
and diflerent workers are semsitive 1o different - 
solvents 

Densol is now one of the lese used wlvenls 
but is s distinct hazard wherever it may be used. 

CONTROL 

There is little that can be done in the way of 
eogineering conirol. Personal cleanliness should 
be encourszed in every wey. Evidences of der 
matitis should be treated before they develop 
into serious cases. The use of lanolin after wash- 
ing is helplul 

noTES 

1. Whet is the exposure to cements sad cleane 
ing solvents? 

2 Is there eridence of clesnlicess among em- 
plovees? 

3. Are proper washing [acilities provided? 
4. Is benzol used in any way? 
S. Have there been aay cases of poisoning of 

dermatitie? 
SPECIAL NOTR 

The posibility of fire or explosion hazards 
should .r:.y. be considered and & complets ro 
port made thereoa, 

SCHEDULE X — RUBBER, COMPOSITION OR 
BONE PRODUCTS 

Cables, 2nd Wire [nsulating ...... 4470 
Rubber Boots sad Shoes MIg .... #417 
Rubber Coods, N. 0. C. ...covauee 4410 
Rubber Reelaimiog ...ococevesees 4400 
Rubber Tire Manulacturing ...... #4420 

BENZOL — CAUSE 

Bensol poironing is caused by the isholation 
of beniol fumes if bensol is used ia the wanufses 
ture of rubber, either in the rubber rolls or ss & 
.~‘.~nt in cementing and spreading operationa, 

] conTROL 

Beniol if used should be replaced with other 
solvents. Exhaust ventilastion systems should be 
used with down dralt efect, particularly on beach 
and hand operations. The engineering reports 
should descnibe these conditions. 

oo 208C.04 

(..-. 

A
 

B
 

A
L

 A
 

o
 
A

 
e

 
v
t
 

g
 

B
y 

A
 A

L
Y

 
o

 
e

 M
l 

g
l 

o 
R

y
 
N

I
 
P

 
e

 
it

n
d

 e
 R

l
 

B
 

b
 

K
 

Y
 

—
_
 

) 
| 1 

"
 

The Employers' Group Engineering Manual on Occupational Disease Hazards (1937)
ACL Doc 11871 · Page 36 of 58

Published by AsbestosClaims.Law

asbestosclaims.law/library/11871/36

https://asbestosclaims.law/library/11871/36


June 1, 1932} Tre Esmriorexs’ Gaous ® Enciverang Mawuat [Page 11 

B — CaAUSE 
Tre is often a constituent of 
it is limited to cne or two 
e Litharge for rubber mix- 

Lra 
Lead Oxide, Lithe 

rubber. Exposure 10 
men who weigh out ih 
ing. 

CoNTROL 
Respirators should be yued and medical ex. aminations given. Lead pots should be ventilated. 

NoTLS 
L Is Litharze used in rubber operations? 2. Are respirstors used? 

SPECIAL NOTR In connection with some of these clasifica. tinns there mav be fire and sxplosion harards, If 80, & complete teport should be submitted. 

* 

SCHEDULE X -~ RUBRER COMPOSITION AND BAONE PRODUCTS Compasition goode, Plastic ....... 4184 
Xrosctey 

Bensol, Dermatitia, 

Catg 
In the macafacture of many romposition sab. stances cailed plastses, one of the main conmitg. eots is formaln or formaldehede, With plastice in sohid form. sarh as bakehire, casein plastie, the formalin 13 oct a factor. Formalin wself jo v irtitating to the okin a20d mucous merbrane, H bentol is used 54 2 solsent in any way, it can cause pousoaiag. 

CONTROL The basard con be minimised by the follow ings 
L Ui of other solvents for bensol ' 2 Proper ventilaion ot the point of origin of the famen, 

L Is formalin veed? 
2. Is bensol veed in amy quantity? 

rciar vory Wheoever volstile and inflammable solvents are used in quantities in this or other rimular elamificationa, complete report or the posaible fire snd explosion hasards should be subsiitted, 

SCHEDULE X — 
Horn bone, ivory goods ceseseece. 4488 

Lxrosuax Eryripeloid. 
CALSE 

Erysipeloid is confived principally te thoss risks Wwing bone such as in the manafscture of bone battone. It is swine erysipelas from wounds caused by booe Elflt!‘lm swch a3 described in meat snd fish- ag operstions. The frequency of sach coses may be high, 

CONTROL 
. L Sterilization of bone, This is in many instances 

2. Careful inspection by ssured of employees’ 

not pomible 

haade 
3. Constant care on the question of personal cleanlinesa 
L Proper washing [facilities with supervired washing. 
s. Proper medical supervision of injuries 

NOTR 
Strictly spesking this is not an cecupational disease. However, it ja included here and elsen where, heeause it preventiong from an engineering and medicsl standpoint is similar 10 certain 1ypes . of accupstional disease hazard, 

L J 

SCHEDULE X! — PAPER AND PULP, PAPER PRODUCTS AND PRINTING 
Abrasive paper and cloth preparation 1860 

txrosurg 

. 

Silicosia. 

Cause 
Silicosis cam be caused by send dust thet may be genersted during varsous processes. It is not coamdered that emery and carborundum, used te coat cloth, are cauner of silicosis, However, where ever there mav he very dusty conditions by ressom of the use of these two substanres, other pocumon foconioers or reepirstory conditions way develop a0d be sscribed to the dust, 

covTROL, 
The haserds canm be considerably minimised 

’l. Installation of sdequate exhunmt veutilation Systeme over various operstions, 2 Use of respiretors wherever poseible, 
NOTRS 

Ta sddition te other inlormation, the ine tion report sheald bring out in detail the follows ing: 

L s flint or quarts sand ased? 
2. What are the conditions of seneral dustiness? % 1s dust rerovyl equipment adequate? 
& Are respirstors need? 

SCHEDULE XII — PAPER AND PULP, PAPER PRODUCTS AND PRINTING 
Lesd Pipe. (From Schedule 17) ., 3311 Ype and Composition ....... 4308 Newspsper ‘Publishing ........... 4308 Printing teresccretittrtnsansenss 4299 Sprinkling Mcndnmflnk....... 583 Type Fonodries (From Sc dule 17) 3336 
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Irosiag 
Lead poisoning. 

Catng 

Cases of lead poisoning ren result from inhale 
ing lead fumes thet come from the .atriz melting 
Put. type casting machines and linutype machines, 
Casen of lead puisoning are infrespuent in connees 
tion with hand romposition or printing opere 
tions invelving the use of lead base type, 

A more serious lead poisoning hacard Is pres 
ent in coanectioa with the manuficture of pipe 
lead thas in the other classifications noted shave, but the only reason for this is the grester volume 
of material that may be handled. 

CONTROL 
The following practices can he followed with 

respect 1o minimiring the lead poisoning hazard:. 

L lastall exhau.t hood over the tanks snd pots 
of molten type wetal 

L Proper medicsl examinations of those em- 
plovees who sre exposed to lead {ures, in. 
cluding Llood examinations. This is an im- 
portant step for an msured to ronsider, bug 
it should be discussed with the Clsim Depan. 
ment belore making sny such recommends 
tion. 

Tt is often necemary to provide artificial ven. tilstion with considerable sir velocity in connee tion with the hoods over melting pote and tanks, Natursl stack ventilation is seldom eficient enough 
to remove all the fumea. Anv lead in the wolten 
state can produce fumes esough to cause lead poisaning and the low temperaturs of the molien metal canoot he used as aa excuse for lack of vene tilation. 

It is necessory 1o have the beet of medicsl ad. vice ia the medical control of lead poisoning. Em- plovees should not endeavor to irest themeelres with milk, lime water, cathartica, ate. 

NoTY® 
fo sddition e other information, the follows ing should be completely discuseed in the inepec- lion rrports 

l. What is the exposars to lead fumes? 
2 Are ventileting exhsosnt hoods provided? 
3 What are the medics} arrangementa? 

SCHEDULE XII — PAPER AND PULP PAPER 
PRODUCTS AND PRINTING 

Fibre Coods Manulscturing ...... 4253 
Paper Menufscturiog ........... 4239 
Pulp Manufecturiog — chemical 

PrOCEss . oiiiiiiiiiniiinsnnaes. 4207 
Pulp Manulscturing—ground woed 

Process ...ciieinrietercancenes 4206 

. 

These particular clessifiestions covering the 
manulacture of paper da pot seem to present any 
definite occupstionsl disease hazard, in the striet 
tense nf the term. Some chemicals used for 
bleaching purposes, such as sodium sulphite, are 
irritants and accasionally cause conditions of dep 
matitis. Chemicsl recovery processes that are ypm 
usily incidental to these clascifications likewise de 
not seem to preseat any serious hazarda, 

- SCHEDULE XII — PAPER AND PULP, PAPER 
PRODUCTS AND PRINTING 

. zIrostae 

Chromium peisening, dermastitie. 

Cat'sg 

While it is true that these two laeeif .i0me 
cause little trouble from & health staadpoint, there 
are necasional cases of chromium poisoning or 
dermatitis that arise. The chromium poironing 
is usually in the form of hend irritation o ulcers, 
The conditiocns of dermatntis occor in all of the chemical procecees, and in engraviog it is found 
among the band priagters. 

About the only thing that cas be done Is te 
tnsirt upon care in personal cleanliness 

SCHEDULE X1V — ¥0OD 
Planiog or Moulding Mills siesecseacronass 2731 Sesh, Door or Assembled Millwork Mig ... 2137 Carpentey — Shop oaly — excl comem. lumber yards .....iiuuinnnnannnn.... 2802 Roet Building — Cabinet Works crsescsanes 2818 Yeaeer Products Ml iiiiiiiieianee.. 2918 Yeveer Produets Mfg........... ceene ..2918 Pattern Making ........... veee ceese 2790 Wood Tarned Products Mig .. ........... 2794 Coffn or Carket Mfg or Aseembling........ 2804 Cabinet Works — With power driven mach. 2812 Taok, Seat or Cabicet Mig ...... ceccscnsea 2824 Billiard Table Mg ............... esees.s 2870 Firnitare Mg — Asemb. o¢ Finieh........ 2383 Organ Building fresreccecccctcccsacnceass 2920 Pisno or Player Plase Mg coeniiinnn... 2928 Pipe Mlg. ..... D 73] | Woodeawsre MIg iiiiiiiicviieae... 2841 

XposLes 
In any clamifieation in which wood or wood products are finished with paint or lacquer, there may be cases ofs 

1. Lesd poisoning from lesd base slata, z Braufopoiming {rom beazel !xn may be wsed as & lsequer thinmer, 
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3. Derwutitis from hand operations such as rube 
bing and filiog. This last.named hazard is 
not particularly important. 

CONTROL 

All spray painting that may be done in connee-. 
tion with these classifications should be done ia 
booths that are properly equipped . with ample ex. 
haust and ventilation. : 

NOTES 

The [ollowing conditions should be particee 
larly emphasized ia the inspection report, ia ade 
dition to the uther questions contsined on that 
reports : 

1 Are leadbase paints used? 
2 ls benzol used as a part of the facquer or is 

it used in any other way? 
L Are speay booths 1a operation and are they 

properly exhausted? 
4 Are there any hand operstions that appear 

1o be carclessly carried oa? 
In those cases where sanding machines are ia 

operstion, silicosis may be found among the opere 
ationm of these machines. Whenever these mae 
chines are ia use, they should be equipped with 
efficient dust removal svitrms and the inspaction 
reports should esplaia this condition in detail 

SPECIALS « NOTE 
Spray peinting operstions, where quick dryiog 

paints or lacquers are used, csn present definite 
fire or explosion hasards. Therelore, such condie 
tions should be carefully explained on the inspec 
tion report, 

® 

SCHEDULE XVI— METALLURCY 
Lead Swmelting, Sintering snd Ree 

BOIBE ..eveiriiiiiiniann.. ceee 1430 
Metal Refining ~— No Ore Reduee 

OB tivuievensncnnenssonsnses 1413 
Smelting and Sintering ........... 1437 
Smelting, Siatering or Refining - 

Metad . O. G oovvvnnnnnnnn.. 1438 

KXrostas 
Lead poisoning comes from inhaling the fomes 

or the smoke, or exposure to dust in crushiog the 
ors. The hazard is definite when the ore is re 
duced to recover the lead. Lead smelting is the 
operstion which contains the serious hazsrd, At 
times thece may be intermingling of smelting ope 
etations in risks classified as metal refining. 

High stacks and Cottrell precipitators, bag 
flters are used to remove the lead from the atmos 
pbere. Hose masks should be used when work. 
men sre cleaning precipitstors on bag howa 
There should be rome program of medical con 
trol im lead smaelters 

: noTRS 

L. Deseribe the kind of ore that Is smelted o 
the metal that is refined. 

2. What is the approximate lead content? 
. What is the height of stacks used to cury 

off the fumes? 
Are there any Cottrell precipitators in we 
to recover the metailic fumes? 
What has been the experience with lead 
poisoning cases? 
Are hose mastks used when emptying of 
cleaning precipators? 

. Desenbe all methods of medical control 
& That other means sre used 1o keep stmos 

phere free [rom lead that may escape from 
stacks? 

S
 

| 2 

SCHEDULE XVI — METALLURGY 
Ore Milling ..ovvvnnnnennnnnnn... 1482 

RIrOsSURS 
Silicosis. 

CALER 
Silicosia can be & serious hazard in this opere 

stion by reason of the quarts dust produced [rom 
the gold-bearing ores. Verrury poisoning ia, slo 8 hazerd that is present when there is smalger 
mation of the ore and the recovery of the men 
cury by distillstion 

CoNTROL 
Thers is po sstisfactory method of prevent) 

the dust from stamp mille Respirators shuul 
worn, but it i» extremely difealt 1o convince 

employees that thie should be done. 

~ 

L What is the cheracter of ore mills? 
2 Are respirators worn? 
3 Is amalgamation sad mercury distilling 

done? 

L J 

SCHEDULE XVI1 — METAL FORMING 
Cutlery Maoufacturiog N. 0. C. ..... 312 
Filoe Mg .oovrrininiiiinnrninnenaee M7 
Hardware N. 0. C. .................. 3146 
Tool Masulscturing — Agricnlt-ral 

Construction ete +uv.vcscanenenn. 3126 
Tool Manufscturing N. 0. C. Forged .. 3112 
Tool Manufacturing N. 0. C. Machining 

or Finishing ....coovvunvenvnnnn... 3114 
'Toel Manulscturizg N. 0. C. Not forged 3113 

rosuURe 

Silicosls — paeumonoconiosis — lesd 

s 0000020803 
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SILICOsIS 

CaLsE 

High speed wet grinding, using natural sand- 
stone wheels, develops a dust-laden mist which, 
il continuously inhaled. can caure vilicusie. It s 
not connidered that there is a resl silicosis hatard 
if this uprration is not carried on, except where 
there may be sandblast operations. 1If three cand- 
blast operations are present, “they should be 
teeated as in & foundry. 

Ichalation of dust created by the use of emery 
and other artificial abrasive wheels can develop 
other forms of pneumonoconiosis or lung trou- 
ble. While this haszard is not considered to be 
unusually serious. it is definite, nevertheless, and 
many state laws {requeatly require exhaust hoods 
for gnnding wheels. 

. CONTROL 

It is dificult to provide ethasust venulation 
for wet sandstone wheels, a3 so much ares of the 
wheel has to be: used for the actual grinding 
operation. In thos cases where onle a smsll sen- 
meat of the wheel need be ex 4 for xrinding. 
there is no rrasoa why the wheel shonid not be 
provided with a hood. Where hoods csonot 
provided, the [ollowing thould be given definite 
consideration: 

1. Wherever possible replace the sandstone 
wheels with special artibeial wheels that 
have beea designed for grinding tools and 
cutlery, snd equip these whecls with exhsust 
hoods. 

2 Machine grinders should be provided with 
exhaust hoode 

3. Respirators sbould be ased wherever it s 
pot powible to provide exhaust ventslstion 

NoTES 

The enzineering reports should particalarly 
emphasise the following pointss 

1. Are bhigbepeed nstural sandstone wheels 
ased for wet grinding? 

2. Are dry grinding operations provided with 
exhaust ? 

3. Are respirators used where ezhsust veutils- 
tiow is not possible? 

LEAD 
v 

Lead poisoning can develop from inhaliog 
fumes from lesd pots used in some types 
of beat treatment (cyanide poisoniog is & distinet 
bassrd in heat trestment where it is wsed, but 
this is in the nature of 1a extrems sccident has- 
ard). Lesd pots may also be meed for other pur- 
poses and should lLikewise be. guarded. 

cONTROL 

All lesd pots sbould be equipped with 
proper exhaust boods, irrespective of the tem- 
peratare of the molten lead, for the hasard ls 
present evea st low tempersture. 

NOTRS ) 

The following points should be panticulacly 
discussed in the engineering reportss 

1. 1s lead used in best treating operations? 
2 Are lead pots provided with adequste exe 

- haust hoods? 
3. What is the exposure to lead poisoning? 

[ J 

SCHEDULE XVII —METAL FORMING — 
FOUNDRIES 

Car Wheel Manulacturing — Cast ... 183 
Cast lroa Pipe 1Ceotrifugall . .ovciens 3093 
Cast Pipe (Sand Procems) ..oovevecees 3089 
Heater and Radistor .. .ccocevcecccse 3178 
Iron — N.O.C ovirvienrnnnansenens 1081 
Ironware, Manulscturing — Enaweled. 3091 
Malleable lron .. coveenarcaaocncocons 3086 
Non-Ferrous Castings .coevaceacececes 3085 
Stee] Castinge ..vovoescnsnce teseeases S082 
Stove Manufacturing ......... P 169 

xros g 

Silicasis, other pnrumoconioo'u. lead poiscoe 
ing, brass founder's ague, manganese poisoning. 
¢csdmium poironing, snd phosphorous poisoning. 

One of the most difbcult occupational diseass 
problema in industry arises [rom foundry opere- 
tione in which sand is used for molding and clean 
ing purposes. [t is Dot only dificult to estimate 
the extent and scventy of the hasard eristing in 
foundries, but it is.very difficult to devise prac- 
tical means ol control for the exting hasard. 
Therelore, in every instance where & foundry is 
being ipspected and studied, it must be dove se 
in the most thorough and sccurats manoer. It 
should be reslized that the abscoce of visible dust 
inees does mot mean that thers is no basard It 
is perfectly possible to have Gne dust im dangers 
ous conceoirstion and have it iavisibla. On the 
other hand., wherever there is visible dustiness in 
o foundry, it is faicy certain that you have a def- 
pite hasard. . . 

sicoss 

causss 

Silicosis is developed when fine quarts or sillcs 
panticles are inhaled over a period of time, Thees 
operations in 8 fousdry thst involves dust ex- 

csure are send preparstion, wolding, core m 
¢. pouring, shaking out, and cleaning. 

will discussed in detail te show the various 
causes of dust in s foundry. 

SAND PREPARATION 

Sand preparstion consists of the removs] of 
foreigm materials, 1ifting to proper sise, tempere 
ing by the sdditios of moisture oe binder, and 
blending with other msterials 1o roducs a 88 
baving the proper qualities for mo ding wee. There 
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is considerable exposure in preparing sand that 
has slready heen used. This cand has been thore 
oughly dried out by the hot metal and L ex- 
tremely dusty to handle. The ordinary proced. 
ure ts to shosel the sand into a pile about a foot high and two ar three {eet wi«re. running back 
about 1S or 20 feet from the molder’e station. 
This pile is wet down by throwing several buck. 
ete of water on it, only wetting down outside of 
ithe pile, then the very wet and the very dry sand 
are worked together by means of the sand cute 
tre. In this manner, a very large amount of dust 
is generated. It would be better to moisien all of 
the sand a8 moderale amount before shoveliing 
into the pile rather than soaking some of the 
rand and leaving the remaiader in dry powdery 
form. The sand separatinn should be carried on 
either in an isolated section of the huilding or 
at night. A sand cutter should not he operated 
when there are other inen working unlees respire 
ators are prunded. The operatoe of the sand- 
cutter thould wear a respirator of an spproved 
type. P?n inspeeting a foundry, the method of sand 
preparativn should be observed carefully and also 
1t should he remembered that this wark is gener- 
ally carvied on at night, or in «me cases in the 
early morning, and that it wonld ovt be wen an 
sn inepection made at rezular hours It da foe 
portant that the inspector vhould see all of the 
operalions that are carned cut in the loundry. 

MOLDING 

Moldiog is the art of produciog in sand by 
means uf a pattern a cavity later filled with mol. 
ten metal, which upoo cooling gives & casting havs 
ing the shape of the original pattern, If the mold. 
ing is Jdone by hand & shovel iv used for hilling 
the fAlask or container and the buck end ve a hand 
rammer is used 1o press the sand. For larger cante 
ings the vand may be added by mesns of 4 sand 
slinger, which is & very dusty process. The oper 
ator should wear a respirstor, and note shouid 
be made as to how much the sand slinger con. 
tribates to the general dustiness. On certain types 
of work the exposure to the dust from the pant. 
ing compounds may be quite hizh, sod so it s 
very important that a nonwilica parting compound 
should be insirted upon. 

Thete is some exposure during the molding 
process to dust from the molding sand, as this 
is_generally sifted into the mold, but generslly 
this sand is eufficiently moist so that this exposure 
is comparatively neglizible. There is little that 
can be done about the exposure to the molding 
sand. and so effort st dust control should be con- 
tentrated on more severe hazard which csn be 
greatly minimised 

CORE MAXING 

Core making is the process of making of sand, 
te which a binder has been sdded. the so-called 
sand cores, to be used in producing castings haw 
ing hollow interior cavities or sections, They are 

made from Jamp sand in core boxes or in core 
machines and then transferred to baking ovens 
for hardening. pasted, fitted and supplied to the 
maolders. Cure makers are exposed to dry dust 
ariaung {rom the core board in the process of re- 
moving the haked cores from the ovens snd io 
cleaning the baards. Eccept for the use of com- 
prcesed air for cleaning the baked cores. or blow. 
ing the sand (rom the rore making wachine, there 
should be no appreciable hazard 

. POLURING 

There is considerable dust and smoke present 
in 3 foundry while thé metal is being poured 
However, very little of this is silics, and the se- 
tual pouring vperation dues not contrihute greatly 
to the occupational disease hazard. However. ic 
many luunnfrin the shake out wark starts while 
the pouring is still in operation, and so the mold- 
ers are for a.short time expused to the worst 
coundition, that the workers on the shake out en- 
counter. After the castings have heen poured and 
sufficiently cooled, they are removed frem the 
flashs Ly & process known as the sthake out, which 
may tynge from the simple dumpioe of the cante 
inze by hand to the use of overhead cranen to 
support the flasks while the castings are being 
frerd with bars used as battering reme. This i 
perhaps the dustiest work thst men are expoved 
1o in industry. [naemuch as the dust that thess 
mea sre exposed to contains & large amount of 
stlica, and further that there is no simple means 
rf minimizing this expowre, the need lor sccurate 
informatina concerning this process in a fonndey 
is apparent. The bent solution 1o this process is 
s central shake out where mechanical vibrators 
are used under an exhaust, Due to the expense, 
it is wllom that one Ands this method used. The 
work should be done st nicht after the malders 
have left, so a2 to cut down the number of mew 
exposed, The men engsged on the wark should 
wear respirstors and should be rotated with some 
other iob so that their total exposure om this 
trpe of work will be under tem years 

cLeaving 

The castings are cleaned of adbering sand by 
“means of tumbling mille. sand blast eabinets, an 
blast barrels or sand blast tables. This work, 
while involving a serious expovare, is one that can 
be eatirely controlled, These sand blast cabinets, 
barrels or tables should be exhausted sad the 
dusty air discharged through s filter svetem to 
the nutside sir. Sand blasting should he done 
within an exhausted closed cabinet and the open 
stor should be protected by s positive pressnre 
helmet with air from s clean source, Steel shw 
makes o saler abrasive than sand from an nccupas 
tional disease standpoint. slthoush the same pres 
csution should be used. 1t should be remembered 
that the dust encountered in the clesning depare 
ment is much higher in silica than in the dust ene 
countered in sny other part of the loundry, ant 
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¢0 the slightest amount of visible dust In this de 
partzaent should be reported. 

CoNTROL 

1. Sand preparstion chould be carried on in 
aa isoisted section of the foundry buildiag 
or at night, 

2 The operator of the sand cuiter should 
wear & respirator of the approved type. 

3. The ssnd cutter should not be opersted 
when there are other men working unless 
respirators are provided. 

4 An effort should be made 1o have the sand 
wet usiformily instead of working some 
powder dry sand into very wet sand. 

5. Men should not be kept on the sand prep- 
sration work, particularly aperating the sand 
cutter for any length of time, 

6. Shakery and riddles, should be. totalle ia- 
elosed and equipped with exhaust veatila. 
tion wherever possible 

7. Molding operations should be carried on the 
use of & slica fiee paning compound. Thim 
is practical in all except some mallcable iron 
foundriea 

& Sandilinger operators should wear spproved 
respirstors. 

9. Suction should be ased for cleaning in the 
Core Room. Cores and Core bosrds should 
not be hlown off with compressed air. 

10. If possible the castings should got be dumped 
from the Saske ustil after the pouring is come 
pleted. This cuts down on the exposure ex- 
peniences by the molders, while they are do 
ing very bard physical labor, 

11. Central shake outs where mechanical vi- 
beators are used voder 4n exheust hood is 
the only complete solution 1o the exposare 
in the shake out period. Howerver, is moet 
{. a=deie, exposars during the shake out will 
bave 10 be met by the men wearing respirae 
tors and doing the work st night, so that the 
minimum amount of wen are exposed. 

12 The moet practical solution to this problem. 
in some cases wall be that of rotating the 
wen who work oo his job. The exposure 
shoald be kept ae low a3 pomible snd most 
certainly should oot run over 10 years 

1% All work in ssnd blast cabiets should be 
= dooe by & man protecied by s positive pres 

sure belmet with air from a clesn source. 
14, Steel sbot should be.substituted for sand 

wherever ible. 
15, The steel shot should be sifted lrom time to 

time to remove the abrased particles of sand 
that sccumulate from the castings, 

16 The clesning department sbould be lsolated 
from the foundry proper. 

17. Tumbling barrels should be ¢uclosed and 
adequately exhansted. 

18. Al sand blast cabinets, barrels and tables 
should be exhausted 

19. All sbresive wheels used for soagging sod 
the cleaning of castings should be exhsuated. 

20. The duety air sccumulated in the exhaust 
system should be discharged through & flter 
system to the outside sir, if there is 4 chance 
of the dust getting back inte the plant, the 
cyclone dust erector is aot adequate. 

NOTES 

An occupstionsl disesss report on & foandry 
should emphasize the following informastion: 

1. Number of sand hlasters snd trpe of pro- 
tection. 

2 Complete description of any otber cleaming 
that is done by sand. 

3. The aumber of sationary and swing grind- 
ers and whether or not they are exhausted, 

& The oumber of mechanical ridiles and 
whether or uot they are exhausted 

S. The pumber of sand slingers. 
& The description of the operativne of the sand 

catter, 

7. Does the operator of the sand cutter wear o 
respirator? 

8 How msny mea are in the foundry while 
the ssnd cutter is in operstion. 

9. Condition of the dust collection system, 
(a) ls the fan on the clean side of the Glier 

or collector, What is the condition of 
the {sn and are the blades in good cone 
ditioa? 

(b) Have all exbauet lines been checked te 
make sure that they discharge inte the 
dust filter? . 

(¢} Examine the outlet of the dus Blter to 
make sare thst torn screens are not 
ting dust pest, 

10. Description of the rafters; are they cloaned 
m«;dicmy and b & vecuum-cleaner system 

1L Description of the genersl housekeeping of 
{oundry, 

12, Is 1he Boor dirt or concrvie? 
1% Ts & songilica parting compound vesd? 
14 Aversze sge of men in the molding, shakes 

o_m.;’lnam;, core making sod ssnd perfore 
tioa 

15. The sise of castings? 

LEAD POISONING 

Lead polsoni “v;:. ired when allo ad polsoning may when contaiving lead sre cast. Am tempersture ry: 
quired to melt the alloy, some of the lead is vob 
atilized and is carried icto the air where it cone 
denses to form exiremely fine particles of lesd 
ot lesd-oxide. The inhalstion of these Soe par 
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ticles over n_'[n-riod of time will cause severe jead 
poisoning. There is also & hatard in the grind- 
ing of lead contsining alloys snd in the ename} 
ing of iron wear. 

The follawing alloys contain sufficient lead to 
cause troubles 

Battere plates. antimonial lead, msgoolia, rar 
hox metal, white metal, sluminum solder, marine 
babbitt sawiduet, These sllovs all contain over 
3077 lead. Hardiare bronae. ship sasl brass, some 
journal bearings. and wme of the fasmble allovs 
contain a consulerable amount of lead. In the 
enameled- ironware manufacture there is an rx. 
rn-urc ta lead poisoning from the iohalation of 
cad dust from the enamel use to finish the 
product. 

coNTROL 
In addition 10 the ordinery method of pres 

veation of lead poisoning, such a¢ the drinking 
of milk, careful personal hrgiene, there is need of 
adequate washing facilities and pruper rooms ssp. 
arate {rom the room in which the lrad operstions 
sre carned on, the following. practices should be 
recommended. 

L. Melting pots should be eqnipped with sde- 
quate hoods and have artuificial ventilation if 
the lead conteat in the inetal is high. 

2 Lesd racting machines should bare hoods 
over the point of operation. 

3. Lead casters should be provided with ap- 
proved lead dust respirators, 

These should be used in addition to ex- 
haust vennilation snd sbould not be regarded 
85 a wubetitute, 

4 Lead melting pots should be equipped when. 
ever posnible with some form of temperae 
ture reguleticn, in order 1o prevent overs 
heating of the alloyw 

Il the temperature is kept below 750 
Fahrenheit, there will be little lead escaping 
through the air. . 

5. Sprey booths should be equipped with ade 
quate exhaust ventilation. 

6. Polishing aad inspecting operations st 
benches shoald be prorided with bench ex 
haast hooda. 

7. Wherever ible, enamel pot having a lead 
bese should be wed 

8 :In rrommending & noa-lead ensmel care 
should be taken that the substitute recome 
mended does not contain & large smount of 
vilica or Auosilicate. Where allovs containe 
ing & considerable smount of lead are . 
poured, it is advisable to use fairly small pots 
and 10 pour only s few molde st & time. This 
will show the alloy to be poured st & much 
lower temperature than when it is pecessary 
1o averhest the retal in order that the last 
of & series of molds cam be poured at the 
right temperaturs. 

BEASS rOUNDRES' AcCUR 
The sbakes or sgue is caused by exposure te 

the clouds of zine oride that escape (rom the 
crucibles sad ladles during the pouring of brasa 
Brase founders and sll workmea who are exposed 
to zine vapors are subject 1o an illness resembling 
an intermittent fever of irvegular types, The 
tymptoms are nauses, sxhaustion, pains ia limbe, 
headache, chilly, sometimes vomiting, often fever, 
and profuse sweating. Among brass founders the 
condition sometimes ocrurs after the firt day in 
the plant when the man has bern away for & 
couple of days 

POURING OF RRASS 

The fumes in the molding room are coused by 
the melting 1ad pouring of alloy. In the former 
aperation the greater partica of the fumes escape 
up the furmace flue, but some may escape into 
the room becsuse the hood is not large enough. 
The fumes rise rapidly and, uclers & sulficient opruing ia pmvid'e(f there, they are disseminated 
theoughout the room. The ladle earriers, e 
cislly the rear men oa the hall ladles or crucibles, 
are more directly exposed thaa the other work. 
ers. 

: conNTIOL 

1. The hoode over the furnsces should be large 
enongh ta colleet &l the zine fomes, & 
cially when tha furnaces ece tilted in order 
to pour the alloy, 
The stack from the hood should rise above 
the sdjoiniag busldings, so thet the fumes 
will not be blows beck into the foundry 
through the opea shylight. 

3. Aa artificis] veatilating sydem sdequate for 
the rapid removal of the siae {umes is the 
best method for eliminating the brase foun- 
drymen’s igue. 

4 Wiadows, doors, and skylights do not come 
letely and eflectuslly remave the sloe fumes 

1a wmany foundries sase they are bot 
laced ia proper relation to the sourees of the 

umes and becsuse of the interference of 
crosscarrents aad {osufficiency of draft 

S. Thers is no denger {rom fumes dariag the 
meltiag of the allov in pit furnaces, as the fumes escape up the chrmy. 

MANCANIIR POISONING 
cAUsEs 

This may be ceused by the fumes from bested 
mangsvese or {rom expoeure 1o the dust in the 
grinding_snd polishing of meagacess containing 
dloy. The symptoms are languor snd sleepines, 
& peculise slapping gsit, sad uncontroilsble aughe 
ter. It does not shorten life but the poisoned mesn 
are crippled for life, The following alloys come 
tain an apprecisble smount of mangeneses 

Maoginese bronse — 5% mangsvese; Masge- 
nia — 4.15% manganese Magoetic alloy — 26% 
Manganess. 

Due 10 ine high belling peint, 1900° eqrti 

&
l 
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grade, there should be little hatard connected 
with its use in the pon-ferrous alloys. However, 
in the manufacture of maoganese steel, there have 
been several deuth cases where the manganese was 
melted instead of being added in solid form. 

CoNTROL 

1. Grindiag, polishing, and buffing of mangs- 
nese coutaining alloy should be dune on 
wheels equipped with an adequate exhauet 
system. . 

2. The alloy should be made up by adding the 
solid manganere and not melling it in an 
electric furpace. 

3. If it is necessary to melt manganese in 3a 
_electrie furnace. it should be dune under a 

forced dralt and poured under sa exhaust 
bood. 

CADMIUM POIYONING 

CAUSES 

The mownt common caure of cadmium poisone 
ing is exposure to the fumes {rom melted cad. 
miunm, It melts a1 321.63°C and the baling point 
is T°8.70°C., and s it iv a very volstile wateri 
as well as 8 very poisonous ane. 

cAbMIUM 

It is used in certain low meltiog allove for 
sprinklecs, and it is sometimes bandled as t 
pure metal in jobbinx foundries, Fstalitirs may 
srise from one pouring of overheated cadmivm. 

CONTROL 

Care should be taken to avoid heatiog the 
csdmium much over the melting point. It should 
be only poured is rooms having very excellent 
ventilation. It should pot be melted in crucibles 
that sre not sdequstely Btted. Men who have 
been poisoned by cadmium should oot be allowed 
to pour. U brown [umes sre coming from the 
crueible it should be covered and allowed to oool 
before puuring. It should only be handled by 
peopla who are [anuliar with its properties. 

rPROSPIOSLS POLIONING 
CALIES 

There ls & possibility of phosphorus poisoning 
in the manufscture of phosphor bronse. Phos 
phorous causes what is known as phossy jaw. Alter 
esposurs to phosphorous {umes for & considerablé 
time the jaw-bone begins to rot. Fortunastely, 
thers is not much phosphoros contaioed in most 
alloys. It will run from a trace to as hizh m 
807%., There has been s case reported of Ehw 

hor.bronse where the proportion of phbospborus 
L the bronse was only .76%. 

CONTROL 

There should be u;el]enl artificial ventilation 
ju those foundries where it is 8 practice 1o form 

ssible the same workers 
d not be require te pour all of the bronse. phospbor-bronze. " 

lbour 

NOTR 

An occupational discase report on a foundry 
should ¢mp§niu the following ioformation: 

The composition of any alloys that might be 
handled wilrp-nimhr stienuon being paid te 
lead. zine, maogancee. cadmium snd phospborus. 

The temperature at which the metsl is poured. 
Are the fumes carried away by the ventilation 

cither arnificial or naturai? 
Are the grinding and buifing exhausted? 

SCHEDULE XVII - METAL FORMING 
Apate or Enamel Ware Manufacturing .... 3224 
Auto Parts Maaufaciuring (Radiator) ..... 1807 
Can Mapufacturing ...ovevovoreanes veewe.s 3220 
Fireproof Equipment {Fumiture) «ooeennn 3076 
Lawp Manufascturing N, O Clovvrenaenes 3223 
Metal Cooda, N. 0. Covivvenne verrasssass 3300 
Metal Sign Manufacturing .eovoeroevees 
Soda Water Fountain and Apparatus Mig... 4940 
Stove Manulacturing «.o.ocveessesrnnesce N6 

XPOsRR 

Silicosia, Chromium poiscning, lesd poisoning. 
sLiCOMS 

) 

Silicosis can arive in the following msnners 
1. By inhaling sand dumt from ooe sandblest 

cleaning of sheet metal parts prioe to enameling 
or panting. The yandblasting operation is oot 
slwars isalated so that the exposure may be te 
all employees in the room. Cleaning of castings 
by sandblasting has siready beea discussed under 
“Foundries” . 

CONTIOL ) 
The exposurs to dust cas be minimized by 

the followiag: 
L. Equip sandblast cabinets with adequate oz 

haust ventilation 
2. Provide positive pressure helmets for hand- 

work ssndbluasting. 
3. Provide respirators far those employees hame 

dling work from the ssndblest cabioets. 
4 Wherever it con be done. substitute metal 

grits for sand. This may not alwsys be prae 
ticsl from s manulscturing standpoiot, 

. nNOTXS 

L Are ssndblesting opersiions carried ou? 
2 Are they separsted Irom other operations? 
3. Are tbe operations enclosed? 
& Is the enclosure provided with exhsnat vew- 

tilstion system? 
S. Do ssndblasters wear positive preesure hel- 

mets? 
6 Are respirators used by other employers whe 

may be exposid 1o this dost 
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7. 1s vitreous enamel used to finiah the prod- 
uet? 

8. Is exhaust venulation in connection with this 
finishing adequate? 

9. Age and evpesicace of men? 

( ' Silicosia can also come by inheling quarts dust 
that may he produred by vitreous enamef <prave 
ing snd Rnishing or hrushing aperations. Unless 
frit is used, the enamel does not ususily contain 
nlica. 

LEAD 

CAL'sg . 

Lead paisoning can come from the inhalatio 
of lead duet and {umes {rom the enamels and 
psints used to inish the product. The most come 
mon source of thew {umes and Jdust is in spraying 
sad brushing operations. 

CONTROL 

Intsallation of eflicient ventilating svstem will 
tend to remave the dust. If the svetem 10 3dm 
quate, it will remave not only part of the lead 
hazard, but elsa the mlica hazard discussed im- 
mediately above, 

NOTLS 

The f{ollowing points should be particularly 
emphasized. 

1. ts lesd onide or other lead rompounds uerd 
as base of the enamel or paiot or is it used 
as & part of the [m? 

2. Lesd may also be used ss 2 materisl in the 
manulacture of s product such as the mao- 
ulacture of lead-sheathed casketn If so, the 
precautions to pul into effrct should be sime 
ilar to those descnbed clsewhere under the 
lead hessrde. Briefly, they sre as follows: 
{8) All lead working operations should be 

provided with efficient exhaust vestile 
tioa, 

(b) Proper washing facilities shosld be sap- 
lied. (e) ;nplrflon shoold be used on intermit. 

lent operstions whers ventilstion is oot 
proctical 

CHROMIUM POLIONING 
xrosuel 

Chromium poisoning sad nickel rash can come 
from contact with chromium plating solutice and 
inhalation or fumes that arise {rom plating tanka 

corraot, 
Methods of control are as previously described 

) snd, briefly, as followss 
k 1. Rubber gloves and rubber clothing should 

be used for mixing and' wet opersations, 
2. Efcient exhaust ventilation system should be 

installed om plating snd rinsing tanka. 
. Buffing wheels should be provided with an 

efficient exhauet ventilation system, 
& Adequate washing facilities should be supe 

pli:l 

NOTES . 
1a sddition to other questions, the engineering 

report should perticularly emphasize what, if any. 
thing has been done with regard to the above 
suggestions. 

® 

SCHEDULE XVII — METAL FORMING 
Adding Machine msnulfacturiog N. 0. G ... 3574 

(From Schedule XVIII) 
Electroplating ..voovvvnevvanasrenssiens 3302 

LXpostes 

Chromium poisoning and nickel rash can be 
caused by contaet with chromium, ssit solution, 
in mizing operstions: by the fumes that anse 
from plating tanks; and the dust {rom buffing 
wheels. 

There is alao sa accident hazard la connection 
with the use of potassius cyanide in gold plating 
or silver plating. However, this 1s maore in the 
nature of an exceptivasl sccidest hasard rather 
thas 3n occupstionsl disease hasard 

canTIoL 

Ia sddition 1o the ceneral precautions that 
should be [ullowrd where there it expoeure to 
chromium povoning, the following should be 
siven definite atlentions 

1. Proper rxhaust ventilation oa all plating snd 
rinsing tanka 

2. Use of rubher gloves and clothing to prevent 
contact of the skin with the chromium com- 
pound. 

3. Adequaste washing [scilities should be eup- 
plier 

4 Bufing wheels should be provided with sde- 
quate exhaust. : 

NOTLS 
Ta addition to the other information that 

should be included oa the inspection report, the 
folio'in; should be particularly esplaioed in do- 
tail: 

1. Are tanks snd buflers provided with sde 
quate exhaust nmilafio-; 

2 What is the practice with regsrd te the we 
of rubber gloves and rubber clothing? 

3. What are the washing facilities? 
4 How much chromium or mickel plating bo 

dooe? 
| 

SCHEDULE XYl — METAL FORMING 
Battery Manulscturing (dry) ......... 3642 
Battery Manulscturing (storsge) ..... 3647 - 

EXPOSURE 
Almost every operstion peceseary to the mam 

ulacturing of lead batteries in which the lead o 
lead oxide is handled presents s definite and romen 
times serious occupational disesss problem. Jo,° 
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poisoning can rome [rom the handling of these 
:uleri-ll or the inhalation of lead fumes and 

ust, 

CONTROL 

The folloming practices will do much to mini- 
mice the hazard ol lead poisoning: 

l. Wherever possilile all lead aperations shouid 
be provided with adequate and eficient fume 
or dust rxhaust, peefersbly of the down-blast 
type. 1t mav olten be claimed that this is 
impractical. but it is a fact that there are 
wany Lattery plazts in which every poiat of 
operation has heen proviled with proper ex. 
haust hoods. Tt is aleo true that reduction of 
hand operations and increased use of ars. 
chine aperations tends to deceease the haze 
ard, 

. Adequate washing facilitivs ¢hould be pro- 

3. Employees should be encouraged to have 
their working rlothing laundered at least 
twice each week, 

4. Some program of medical eontenl should be 
conudered, althoogh the Corporation eorxie 
neer should alwars discues thin subject with 
the Claim Departaent before making rerom- 
mendations. 

5. All new emplovees should be examined bew 
fore rmplovment in order to determine if 
there has been previous lead expovare, 

6. Respirators may be used st times, but are 
not positive protection by anv means, 

T It may at times be posnible 1o have dumt 
counts made in order 1o check the efficiency 
of the eabaust ventilation systeom, 

[ 
2

] 

NOTES 

Ia addition te other geners! information rub. 
mitted on the engineering report, each operstion in these classifications uhou&o be carefully ine 
spected with the following specific \houghts in 
minds 

1. 1s the exhaust ventilation systemn in proper 
condition? 

2 1s supervision of employees good? 
L What is the geperal condition of the clean 

liness of the shop and the employees? 
4. What is the medical control program?- 
3. 1s special clothing warn by ile employees? 

SCHEDULE XVIII — MACHINE SHOPS FINE 
MACHINES AND INSTRUMENTS 

Agriculiurs]l machinery manufacture ...... 3507 
Boot ssd Shoe Machinery Manulaciuring .. 3558 
Conlectioners Machinery Manufacturing .. 3539 
Electric Power and Trammisnion apparstes 

MIg covtenciccencocactonncnes cvee 
Elevator Manufacturing ....ccceccveececee 3042 

Printing and bookbinding Machinery manu- 
| ETIUTY <1, J A 3548 

Sewing Machinery Manulacturing ......... 3561 
Textile Machinery manufactore ........... 3518 
Valve manufacturing ....... Cevesstaieans R{AT) 

Included in the above list would alio Le any 
other machine <hop or machinery building opers 
ations having iron «.r steel loundries incident te 
the general operations. 

xrosuang 

Silicosis. 
causg 

Silicosis ran come from inhalation of the saad 
dust in all the foundry operations and {rom the 
sandblast cleaning of castings, 

covTROL 

The methods of minimizing dust hasards in 
these operations are vimilar to those desenbed in 
the general foundry group. The enziveeting re 
porte should go extensively into the extem of 
{oundry operations and the exposure of dust that 
may come (rom other similar operationa, 

SCHEDULE XVIII — MACHINE SHOPS FINE 
MACHINES AND INSTRUMENTS 

Cloek Manulactoring sevvvvesvveneens 3382 
Watch Manulectoriof cvveeeeveervess. 3388 

Ia addition to these two classibeations, any 
other operations where instrumenta are maoulacee 
tured should be included il luminous paint e 
used ia any way, 

LxXPOSLER 
Radio-active poisoning. 

(213 ] ] : 
Paints sre made lumiwous by including am 

infinitely small amount of radinm salt or merss 
thorium salt. These substances are radio-active 
and give off emanstions which are iavisible and 
sre to all intents and purposes without mase 
These radio-active substances can canse slow de 
struction of body tisne, even though sctual com 
1act is not cade with the pixment or paint. How 
ever, the hasard is pot uwsually serioos unless there 
is sctual contact. Almost all of the cases of radium 
poisoning that have developed from watch dial 
operations were caused by the operstions pointing 
their brushes on their owa lipt. This caused @ 

isoning which developed a necrosia of the jaw 
ne and resulied fatally in many casws. Almost 

any radic-active substance csa bring sbout thess 
conditions, slthough there may be some differe 
ence in the lime required in the way ol exposnre 
before disability resulta. 

CONTROL 

The following practices will do much to mine 
imise the hasards: . 

L Methods should be developed for poiating 

0000020810 

O
 g

A
Y

 A
T

 
A

T
 

T
R

 
T

 R
 

i 
L

 
TP

 A
N

 
11

1 
S

 T
R

 
PO

 Y
 N

 

. 
. 

. \ 
| 

The Employers' Group Engineering Manual on Occupational Disease Hazards (1937)
ACL Doc 11871 · Page 46 of 58

Published by AsbestosClaims.Law

asbestosclaims.law/library/11871/46

https://asbestosclaims.law/library/11871/46


(.\ 

June 1, 1937 ) Tue Emrrovias' Gaoue ® Encinzzaive Manuat [ Page 31 

brushes and supervision should be directed 
ta this poiat. 
The paint should not be mixed. The liquid 
porton of the paint should be spplied and 
the pigment dusted oo eleewhere, 

3. The quantities of paint used should he o 

1
 

controlled that not even the most minute - 
quantity is wasted or spilled. 

. Drafts should be avoided in working rooms. 
5. Stray emanations can be detected by placing 

« dental vray flm wrapped in blacked paper 
shout the room. 

6. Employees should follow habita of absolute 
cleanlinesa ) 

7. Medical examinations ¢hould be made of 
emplovees at regular intervals. Before any cur‘: recommendation is made to sn assured, 
this subject thould be discussed with the 
Claim Department, 

SCHEDULE XVIII— MACHINE SHOPS, FINE 
MACHINES AND INSTRUMENTS 

Ball and roller bearing manufacturing . 3638 
Cear grinding or Manulacturiog ..... . JodS 
Machine Shops N, O, € ... .00, 3032 
Plumbers' supplies Mfg. N. O. C, .,... 3128 

In addition 10 these, there should be included 
any other machine shop operstions iuvolving 
grinding machioery, 

ruprosUER 

Preumoconiosis other than silicosia, lead poie 
soning and dermatitia. 

Farms of pneumoconiosis otber than silicosis 
can result from very dusty machine grindiog ope 
erations ming emery wheels, carborundum wheels, 
ate, 

CONTROL 

Much depends upoa how serious the dust has- 
ard may be. i it is pecemary 1o provide exhaom 
rentilation systems, this should be considered. 
This is of particular importance in thoss sates 
where there are laws requiring grinding wheels 
;cl:lln provided with exhaust hoods. Such & state is 

inois 

noTRS 

» The following should be particularly emphe- 
sised in addition te the other geversl information 
sabmitteds 

L Are there any grinding operations prodee 
ing excemive smounts of dus? 

2 Are grinding machine operstions provided 
with exhsust hoods o sccordance with any 
laws that may require them? 

LEAD POLSONTG 

Leed polsoning ean occur from inhaling lesd 
fumes {rom the babbiit melting pots. There may 

also be lead melting pots for each trestment of 
tools ia the tool departmem. 

CONTROL 

Tostallation of sdequate exhaust ventilation 
systerns to remove the fumes is the most satisface 
tory correction of the hazard 

NOTES 

The following pointa should be emphasized ia 
addilion to otber general condjtions: 

1. Are lesd pots used? 
2 Are they adequately guarded with exbaus 

hoods? 
3. How many men are continuously exposed to 

lead fumee or dum? 

DPRAMATITIS 

CAUSE 
Derematitis can rome by resson of constant con 

tact with cutting oils that irmtate the skin. Gever 
allv, there are three skin conditions that may dee 
velops . 

L Blacklicads that are cansed by lack of indi- 
vidual clesnlivess, ' 

2 Irritation and redoess caused by harvk oile 
1. Boils that may spread to other workers by 

resson of contamination of the o1l weed by 
other workers, 

LONTROL 

The lollowing practices are belplul la mini. 
miring the haserdsns 

L Use of good quality cutting oils. The pare fine base oils ofien cruse trouble. ' 
2 Adequate washiog facilities should be vided ' * pr 
Y Cunting oils can be disinfected by sdditien 

:’L{cncfiu substances such ss sulphe naphe 

4 Sterilization of the il wherever this can bo 
peactically dona, 

NoTSS 
In addition to other conditions, the engimen 

ing report should particularly emphasise what, if 
anything, is being dooe with regerd 10 the condl 
tions listed above. 

SCHEDULE XX - VEHICLES 
Aute or Aircralt engine Manulscturing .... 3808 
Avto-manufsciuriog asd sssembling ...... 3508 
Aute juskiog (From Schedule 34) ...... 3521 
Avuto bodies ~ Plessore comv .vvucene... 3822 
Aute Body Trucks .....ccccvicnininncae 3883 
Auto Bedy N. 0. C. (From Schedule 20) .. 3824 
Railroad Car Manufseturing .cc.vvveneess 3481 

V000020s - 
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LrosLRR 

Silicosis and lead poisaning. 

cavse 

The danger of silicusis from the aperations in 
these classifications is principaily limited to those 
having foundry operstions. it is likewise possible 
to have other furma of poeumoconiosis in machine 
shop grinding operations and sandblasting where 
ever there are catried on 

The lead poisoning is principally confined to 
the open lead pots wed in babbitting and tool 
hardening as in the machine shop group. Lesd }mimning may slso occur from l‘:e dust srising 
row Lreshing up old batteries during auto junk- 

ing. The uce of 8 respirator wiil improve this 
canditioa. 

NOTLS 

The enzineering reports should handle these 
hatards in the same way s described under 
“Foundry, Machine and Metal Goods Operations.TM 

* 

SCHEDULE XXI — STONE PROUDUCTS 

Abrasive Wheel Manufactunng ..... .. 1748 
Cememt Manufacturing .........h0... 1701 
Concrete Producte Manufacturing ..... 4034 
Fmeey Works ...vivviiivienannen.. 1747 
Flint or epar grindiag ........cc..... 178 
Mica goods, Manufacturing .......... 1833 
Plaster Mills o.ooiivininninacianenes 1703 
Soapstone products ... .v.iiiieiii.. 1TES 
Stone Cutting and Polishing N, O, C. .. 1803 

Lrostes 

Silicosis and other pocumocosicsis 
{5 cement mancfacture, it is not wsaslly coo- 

sidered that there is & siicosis hasard, where only 
lime dust is encountered, although there have 
been certain pocumoconiosis claims arise in this 
induatry. 

Catsg 

Silicosis can come [rom the inhalation of {ree 
silice particles in the duet that is crested by the 
variouws operstions Jt should be borne is mind 
that the fin that is dangerous is invinble and, if 
the dustiness can seen, it is almoet certaim 
that the iavisible dust is present in dasgerous 
concentration. Since silicosis ia progressive, it 
can cootinue even without further exposure. so 
that interchange of labor does not sct to retard 
the discase. 

While most of these classifications carry » Joads 
fng {or silicosis, each one should be studied caree 
fully in order to determine, if possible, the chan 
scter of the materials used in order to gt some 
idea of the free silica or quarts contenis. As tha 

roportions of these substances decresse, the 
fiuud is presumably lesa, 1o limestone and mare 
ble, it is considered that thers is oo hasard 

conNTIOL 

The following practices csn be lollowed which 
will tend to minimise the hazard: 

1. Efficient exhaust ventilation systems should be 
installed to remove dust at the point of gen- 
eration. Dust that is collected should be 

coperly disposed of and not allowed to 
luw inte the atmorphere. 

Respirators should be wsed whers exhaust 
vestilation systems are unpractical 

3. All new employees should be carefully ez. 
anined before employmeat. Do not ever 
recommend medical sxaminations of existing 
employers without the fuil knowledge and 
spproval of the Claim Department 

4. Dua rounts should be made wherever pos 
sible in order to cherk the efficiency and de- 
sign of the dust removal squipment. 

i
 

NOTLS 

The engineering reports should particularly 
emphasice the nllowing: 

1. What is the character of the rock or ssnd 
used with respect to the quana contents? 

2. How cfficient are the exhaust systems? 
3. What is the general dust control program? 

L 4 

SCHEDULE XXI — STONE PRODUCTS 
Asbestos good Mfg. iv.L spinning and 

WERYIBE caiivieviericnrsncsesnsnse 1853 

(2840028 ; 3 

Asbestosis, bensol poisoning. 
Asbestosis s a dc&?&!e condition of pneumo- 

coiosis, aithough it Is pot considered 1o bo 
sericus as nilicons. While it resulta im o phyvical - 
impairment of the lungs, it dors not progress alter 
exposure ceases, and tuberculosis as & contributing 
{acior is Dot prevalent. 

Asbestosis results from the inhaletion of s 
bestos dur that mey be genersted during any ol 
the operstions In which asbestos lo produced or 
manulsctured. Some of the moet provounced haa- 
ards are in coooection with textile operations, 
soch as picking, carding, spioning, weaving; wte. although any operation macmg woven or molded 
products csa creste dust which may be barmfuk 

CONTROL 

The following practices will tend to minimise 
the basards: d 

1. Wet wearing. 
2. Tastallation of high velocity exhaust ventils 

tion sysiems st the point ol operation. 
3. Usre of respirators on operstions that cannet 

be practically exhauste 
& Examinations of pew emploveas before eme 

ployment, Wherever it may be considered 
that existing employees are not In full no~ 
mal beslih, they should be placed om jobe 
{ree lrom dunt. 
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( ' 2 Is weaving done wet or dry? ents as well as the dry finishing of the ware may 
3. Are uperations provided with exhaust ven. cause silicosin 

tilation systems? 
SILICO 4L Ase respirators wosn by employees doing in- CALSE t ridental "";“ such I.l‘ loading paper beaters, Silicosin can resuit from the inhalation of silice k. -camne exhaust collectors, ete.? , dost. While there may be elay dusts which are 5 "“‘,"“" counts ever been taken jn the free of yilics, some types of claims may reeale if plant? If so, what were the resulte? the dust is paniculur; heavy. The wet opers . 6 What medical arrangements has aswured fions are generally considered to be noo-hszards i put into etfect? ous, : The operations which tend 1o produce dumy siNot. ennditions are dry grinding of clave, shales, sera caLsg brick. and machine operitions in ronnection wit H Benaul poisoning can come from inhaling the finishing, such s ssoding of molda, i Fumes [rom smpregnating tanke where beasol may 14 be used s 2 thinner of the asphalt. conTzot. . Manv of the swcslled dry grinding operations 1A coNTROL do not lend thrmeelves 100 essily ta rontrol or 3 The principal wavs in which the hatards can removal. Sometimes they can be located in roomss N be minimized ire as follows: with exhaust venulstion, but this is pot always ¥ 

1. Substitute wme other thinner for bensol. P"'_“el'l" -,n":""'i it ":“7 'b‘ 'h"\"h;im : | . . . respirators s the only alternative. Machioe o C 2 lul:::'l:l efficient exhsust venulatioa equip- erstions creoting dust should be provided with : 
exhaust ventilation 1o remove the dast at the [ L point of origin. Green fnishing of pottery will : 

SCHEDULE XXII — CLAY PRODUCTS eliminate most of the potters’ exposure. i 

. 
Nores i g;:ck and Clay 3|>r.vducu N.OC ........ 4021 The following quedtions should be snswered } ectne — parcelain ...l 4088 he encineering report, in addition to the other t Potteries — china table ware ............ 4033 jaformation submitted: A Potterira, glazed or porcelain esrthenwsre, . .y Mlg Hand or Cast oovvvrvnnnnnnnnnn... 4061 L .:‘.;bo:;‘“‘::;'h" costeat ef the v b 

Pouer?e- — porcelain SERETETRD sevens veee 4049 2 What is the character and severity of dusty Potteries — Mg Porcelsia Wore — operations? 2 .\l«'buucul FRETTRITTRIP R teesenvannes 4062 3. What is the exposure 1o des with each eper 
Potteries — Tile ....... teersennnen teeeees 4058 tion in terms of number cf employee? 
Tecers Cotta .......... Cereaseieresnsenens 4054 4 Whaet methods for controliiag the dest have 
Refrsctory products .......ccovevnnnnn... 402 been installed? 

nrosuss - 
Silicosis—other forms of poevmoconiosia, snd cats 

! 
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NoTes 
The followink points should be particularly 

emphanized in the engineering reportes 

L. Are asbestos textile operations carried on? 

lead poivning. The history of silicosis and lead 
poisvoing in the ceramics industry i definite 
eoough 1o require that the utmost care be used 
ia making inspections in this clasification. While 
there is definite variation in the hazards between 
the varous clansifications, it is pecessary thay all 
be thoroughly examined. 

The hazards in these industries depend largely 
on the process. For example, in the manufscture 
of water struck brick there is little hazard. In 
the manufacture of sand struck bricks, dry send 
io showered on the molds to prevent sticking, 
and the preparstion and application of this sand 
constitutes & serious hasard in some brick planta 

In the maoufactare of firs brick, and refrace 

tories the finished brick have & considersble silica 
content and there is & hazard in this branch of the 
brick industry not present in the ordinary builds 
ing brick manufacture, About 207% silica is used 
in sanitary wear, and the mixing of the ingredi. 

Lead poisoning esn result from the inbalstion 
of lead otide dust in mizing snd grinding of frits 
haviog a lead base. In some plants it s proc- 
ess to add white lead to the [rit which increases 
the hazerd due to the solubility of the white lesd. 
A particular hasard existe in using & pressure line 
10 clesn the dipped ware of the excess Jead glase 
after it in d 

CONTROL 
The following practices will tend te minimise 

the lead peisoning hasard whers it may exiat. 
L. Employees in dry mising department should 

wear respirstors approved [oe wse sgainst 
lend dwat 
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2 Spraying and machine cleaning operations 
should be provided with an exhaust veatils 
tion system to reduce the dust. 

3. No lead should be added to the glazs alter 
{ritting. 

4. Excess glaze should be removed under aa 
exhaust hood. 

S. No pressure lines or bellaws should be used 
for cleaning ware. 

6. Lockers should be installed in s room where 
there is no lead dust. 

7. Bubblers should be prnvided for drisking 
water. and cating sbould be prohihited on 
the job. 

8. Some kind of medical program should be in 
eflect in regard 1o those emplovees expased 
to & serious hasard of lead poironing, This 
is a subject which should alwavs be discussed 
with the Cliim Department helare any ree- 
ommendation 13 made to the assured, 

® 

SCHEDULE XXII! — CLASS PRODUCTS . 
Cut glame manufacturiog ........ P 4113 . 
Glasewars manufacturing N. 0. C. ..... 4114 > ?:::H ‘gelhia o.'«:;:d}:::} b::::ol‘n'pr::?:‘ 
Glase ware manufsctoring ...ce0en wer. 4111 mendation of this sort is ever made, it should ; 
Plate Glase manufectonng c.o.connve .. $101 be discussed with the claim depariment, } 
Sh.cfl glass — rolled — not polished ... flOi ~ores ‘: . 
Window glass mauufscturisg ......... {102 The following points should be particalarl : 

exrostEs :mphu&ui upo!: li‘; engineering r;poru.d lna Ve 
- ition te the other informstion submutted: H 

Silicosis and lead Ko'nonin;. Silicosis can dee I To what extent is lead used fn the glase? i 
velop (rom ichsling the dust that caa come from Z’ A ) b o . .J i 
grinding and mizing of the glass meit. Very nst- re rrepiraion ";" 7 cmployes in <ry i 
urslly the hazsrds sre vaned sccordiog ta the miliag operations . . H 
quarts content of send that is used, although 3. Are glass cuttiog wheels provided with ex. |3 
other forms of pneutmoconiosis tan develop from baust veatilation? 1 
inbaling glase dust sand other ingredients of s mine & What program of medicel coutrol ls in ef- E 
etal nature. lo some instsnces, sandblasting oper fect? & 
stions will be found, and these can be s source of SPECIAL NOTR { 
silicosis basard. {a the maaufacture of wcalled “Sslety Claw® d 

o cellulaid or ;:nihr transparent ogbounm sre 
NTI0L need 3s the bending or salety medium between 

The following suflkfl will tend te minimise the layers of glase. Such substances, in slorage 
the silicosis hasasrd: or during the glass manufscturing processes, con 

L. Employees working in dusty operations that ?;mm %’: hed '.'Pb'“"'m i’l:::'d" "thuv:v;: 
. are pot provided with exhaust ventilation ub’”.m' ious exist, & compicle rrport m 

sad those employees doing losding and v - m 3 
loading of ssad should wesr respirsiom. hd s 

2 Exhaast veatilation equipment sbould be I SCHEDULE XXIV ~ CHEMICAL ! 
odin . :l:u. on gradine i § ope Chemical and Dye Stuff Rating Plan 480023 

s :v.: grinding of glase con minimize the dust s 486083 
aard. . Cases have occurred fn-‘ Jd\o lol:o:iu sube . 

NOTES stances used in the makiog of dyes and dye inte g 
The following points should be particularly mediste. Bensene, Toluens, Nitrobensene, Nitroo ; 

emphasised on the engiveering reports, in addi chlorbensine, Aniline, Natragiline, Dimethyline, 
tioa te the other geseral informationt Dictbylaniline, Aasilise Hydrochlotide, Par - 

1. What is the quartz content of the sand that 
is used? 

2. What is the extent of exposure of employees 
to various operations where dust originates? 

3. Are respirstors worn by any employee? 
4 What, if any, operations are rmvided with 

exhaust ventilation equipment? 

LEAD 

CcALSE 

Lead poisoning ¢sn result {rom ishsliog lead 
oxide dust in mizing operations, snd may some- 
times occur by reason of the dust from glase cut. 
ting oprrations. Lead is slwsys & constituent of 
the melt in connection with the manufacture of 
cut glass, although it is pot usually ueed in the 
manulacture of other trpes of glass 

The {ollowing practices will tend to minimise 
the hazard: 

1. Employees who s haandling lesd oxide in 
mixing operstions should wear gespirators. 

2. Exhsust ventilation svsteme to remove the 
dust should be installed om glase cutting 
wheels. 
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anitro Chloraniline, Nitrous Diethylaniline, Par 
amitro Toluene, Dinitre Toluene, Ortho Telue 
idine, Paratoluidine, Paranitro Toluidine, Ornthe 
Nitro Toludine, Acetylparsioluidine, Benayl 
Chloride, Uhlurinated alueane, Paraniiro 
Anihine Paraphenviendiamine, Metaphenylenedia- 
mine. Benzanthreas, tJuinoline, Pyridine, Nitrie 
Acid and Nitrious xide, Methyl Alcohol and 
Phoszene. The hanifling of finished dves and cole 
ars does not generally constitute ap occupational 
disesse hazard, As a general thing the farther the 

« process is [rom the crude stace the lower the tox- 
icity of the product. Metanmil vellow, orange 11, 
Fchimarine blue, New blue, R. fuchin, chethel 
violrt 32’ -~thvl ireen are exceptions smong the 
finished dves, and there hes heen trouble reported 
in the handling of these materials, 

Cavss 

The more common poisons in this zroup such 
as benzol, analine, nitrobenzol, may be abworhed 
by inhalation of the vapors or through the skin 
when the material has been spilled on the baodr. 
Chronic Lenzene paisoning causes & lose of red 
blood corpuseles, resulung in profound apemia; 
a Joss of the elewnents and substances in the blood 
which are concerned in bload clotting resulting in 
hemorrhaee, and loes of white blnad cells aad 
of the substances in the blood serum which are 
concerned in defending the body azainet the bae 
terial infectinn. Nitro Bensol and the Nitro com- 
pounds in genersl act 3s bloud poisns in additica 
1o & dirert action on the rrntral nervous svetem. 
The amida compoundds such as aniline, may cause 
bladder tumors and cancer. 

conTsOL 

1. In caee Benzol Nitro Berusk Aniline or 
Toluol is spilled on the clothes, the materisl 
that hae been swosked with the poisos shonld 
be immedistely removed acd the akin very 
thoroughly washed. 
The vessels in which Bensol, Nitro Bensol 
and Aoniline ate processed should pot sllow 
the escape of the vapors into the room where 
the operators are ststioned. 
In csse it is Decessary to operste the vewel 
at stomospheric pressure, it should be vented 
to the outside rather than to the room. 

4 Veatilation should be provided 1o carry off 
the furnes in the bandling or procemsing 
the raw materials or intermediaten. 

S. The essential ides behind control metbods 
in this ficld is the preventicn of poisening 
by sssusring purs sir, for the workers. The 
vee of respirators or xes masks is vot prac- 
tical. and so the fumes must be removed st 
the point of geperation. 

6 Pipe lines and other apparatus shouid be 
kept esrefully inspected lor leakage. 

7. Men should be provided with rubber gloves 
sod rubber boots where thers is exposure to 
skia absorption. 

| A
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8. Provide adequate washing facilities inclading 
shower baths, sa thst ia case of spillage a 
man masy completely remove the traces of 
the poisoning, 

~NoTIs 

1. Are the intermedistes manufsctured oa the 
premises? 

2 Is there any nitration of bensol? 
3. Is there aay noticeable odor from the raw 

materials or products? 
4 s there any reduction of nitro bensol? 
5. Describe the ventilstion in detsil 
6. What are the provisienr for medical exame 

instion of workinen expased to beotol, nitre 
bensol, and aniline? Discuss with Claim De- 
pariment before recommeading. 

® 

SCHEDULE XXIV — CHEMICAL 

Airplane Maoulaciuring (From Schedale 
¢ 1 R PP ceerrsececenee 

Artificial Leather (From Schedule 10) .... $492 
Artificial Leather ooiccvrircercnncancanss. 43568 
Lacquer Manulacturing ....c.evecescaases 4439 
Pyroxvlin Composition Guode Mg (From 

Schedule 10} ..oiiiieiinnireniciniones 
Pyroxyhin Maaulscturiag ..oovceninoona... 440 

gxrosust 

Benzol poisoning. 

cAUsSS 

Poisoning uruslly occurs by breathing bensol 
fumes. Acute poisoning occurs when largs amounte 
of Lentol are breathed suddenly. Smaller smounts 
bresthed over & period of tiroe csuse chronic poi. 
soa which weakens snd thins ibe blood Beosol 
is aleo 8 skin irritant, [t is volatile and inflame 
mable. Poisoning im thess classifications cam 
coms from 

‘1. Mixing operations where soluble cotton ls 
mizsed with beasel . 

2. Drying operations. 
1 Clesaing of finished goods 
4 Hand cementing operstions 
S. Spreading operations where plastie ls rolled 

or cloth is costed 

CONTROL 

The coantrol of the bensol hazard depends 
upon preventing the bresthing of the [umes; the 
following practices tend to munimise the basards 

L If possible, substitute some other solvent for 
bensol 

2 Carefully ine pipe lines and other ap- paratus eo-u?:ie:g bensol te detect and pre- 
vent lesks 
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3. Have all mixing operations complately ea- 
closed. 
Avoid spilling of bensol 4 

S. Provide antificial ventilation of all opers. 
tioas 

6 Veaulste the workrooms by exhaust of the 
floor level. 

1. Discuss with your Cliin Department med- 
ical examination of workers exposed to ben- 
2ol 

NOTES ) 
L I benzal used in this plant? If se, in what 

quantitirs and how often? 

Are there indications of benzol spillage? 
. Are all mixing or other nperations properly 

enclosed or ventilated? 
Is there other general ventilation? 

. Haa assured sccanged for regular and comn 
petent medival r1amination of workmen ex- 
poeed to Lensol? 

f
a

d
i 4
 

“
 

SPECIAL NOYR 
Fire or rxplosion hazards often exist in some 

of these clasuifications. Comiplete reporta deseribe 
ing them ebould always be subnutied when re 
quired. 

® 

SCHEDULE XXIV — CHEMICALS 
Color grinding — Whiting Mfz, ....... 5954 
Lesd Manafacinring (red and white).. 4567 
Paint Manufacturing ............. cee. 4558 

&xposues 
Lesd poisconing, 

CAUSE 
Lead poisaning cam come from inhalstion of tesd dust from bandling and wmixing of ingredio 

eatn. The hasunrd ls particularly pronouaced in 
connectron with dry lead base colors snd all Jeed 
pisment manulacturing. Crinding of Jead im oil 
is. 8 dirty operation, but not considered 1o be too 
serioas 

CONTRON, 

The following practices will minimise the lead 
poisoning hazards 

L Machinery used in dusty operstions should 
be caclosed to preveat crespe of dust, 

2 Ioetsllstion of mechanical means of handli 
materisl, sach as mechagical couveyors, wi 
tend to eliminate dust 

X Exhsust ventilstion systems should be in 
stalled where it 1s med secemary and 
practical. 

4 Respirators should be worn by thess work 

men exposed 1o dust where there is no other 
way of controlling the dust, 

5. Adequates washing facilities should be pro- 
vided s0d supervision directed to this point. 

& Some type of medical control program 
should be in efect. Belore agy recommene 
dation is ever made 1o an amsured on this 
point, it shauld be thoroughly discussed with 
the Claims Department. 

NOTZS 
The following points should be particularly 

emphasized in the enginesring reports, in addie 
tior ta the other information submitted: 

L. What attempts are being made 10 control the 
fead dun? . 

"2 Are approved respirators used? 
3. Are proper washing facilities provided? 
4 What, i say, medical control progeam is in 

effect? 

SPRLIAL NOTR 
Particular sttention is called to the poseibility 

of & fire or exglo-iou hazard in-some of these 
claseifcationa Such conditiont must be come 
pletely reported. 

L4 

SCHEDULE XXIV — CHEMICALS 
Candle Mannlactoring ..........,.... 4710 
Fertiliser Manulacraring ....... verese 4583 
Carbage works (From Schedule 33y .. 7590 
Glue Masulsctariog .....0.vvvvn..,., 4683 
Rendering Works voivevvvvninnnnn,.n. 4710 
Soep snd Soap Powder ............... 4720 

XPOSURS 
Dermatitis and eryripeloid — Possible pooumos conlosia, 

CaLeg 
Dermatitis may result from these operations chiefly by reason of lack of personal cleanliness on the part of the employees, Erysipeloid may be cavsed by punctured wounds from bones. In thoes 

cases where caustic Is used in the manufscture of s10ap, dermatitis ey result from chemical irrle tation. 
Ia the manulscturs of chemical fertilizern, it io sften found that some operstions sre carried om In the presence of very high dust concentrations. The dust may contain but small proportions of {ree silica, but & genersl hasard may present. All such conditions should be very carelully and 

sccurately reported. 

CONTROL 
Proper washing facilities snd general cleaslis Dess will be the ‘most efective preventative mess uren . 
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SCHEDULE XX1V — CHEMICALS 

Asphait Works — Grinding. Pulverizing, ete. 1463 
Distillation — Wood ..c.vviirrinnsons.os 1472 
Paste and mucilage mepufacturing ........ 4596 
Polish and dressing manufacturing ....... 14597 
Tar and asphalt manufscturing ....ooouaes 741 
Turpentine and resin manufaciuring ...... o301 
Wood preserving {From Schedule 25) ..... 1960 

IXpoOsURs 

Dermatitis and ereosote poisoning. Dermatitie 
and skin irntation can result from contisuous ex- 
poture to the different materials used and man- 
ufactured in these clamsificationn 

Crevsote is 2 substance that ia bazardous and 
may briog about disability. 

coNTROL 

About the only practices that can be put into 
effect are as lollows: 

1. Avoid pervonal contact with these substances 
and. so far s possible, have operations de 
signed to do this 

2. Adequate washing facilities should be sup. 
plied and ueed. 

NOTXS 

The engineering reports should particularly 
emphasise the following: 

1. Describe the chance of personal contact with 
the materisla 

2. What methnds have been employed to pre- 
vent this contset? 

3. Heve proper washing facilities been sup- 
plied? 

$PECIAL NOTE 

Particaler stiention is called 1o the posaibility 
of 8 fire or explosion hatard in wwne of these 
clamibeations. Such conditions must be com- 
pletely reported 

] 

CHEMICALS 

This would inelude almost sil of the clasibies 
tions in the chemicsl and dyestull rating plen. 
Theee are many chemicsls with occupational dis 
ease hasards, sithoagh moet of the dangerons ones 
ars poisonons and the poisoning s ususlly come 
sidered 10 be sn sccideat and not an occupstion 
disenss in the trge sense. Somwe of the more dsae 
gerous ones sre benzol, methanol, arseaie, chlon 
108 compounds of hydrocarbona, salt of wercury, 
phosphorus sad chromates. All lead salts can be 
cavses of occupational disessn. 

CONTROL 

The methods of controlling the hasarde are se 
pumerous- that they cesnot gc listed here. The 
Inspection reports should list im detsil what sre 
the various ttz-iuh used sod the sxect manner 

in which esch is used: also a complete history of 
what, il sny, trouble may have developed in the 
past from sach wse. 

Particular attention is called to any firs or 
explosion hazards that may exist. 

[ 

SCHEDULE XXV — MISCELLANEOUS 
MANUFACTURING 

Dental Laboratories ............ . 4692 
Taxidermists .....vcccoveanesenss 3600 

LXPOSURE 

Mereury poisoning. 
These twa clasfications have been included 

because of the rate lusding with respect to mers 
cury poisoniog. Mercury may be used in the pre 
aration of dental smalgams. If tazidermists do 
any earroting of fur, the mercury hatard can be 
present there. 

Indusirial mercury poisoning simost always 
oceurs from breathing wereury vapor ovér & lo 
period of time. Mercury can slo be sbrorbe 
into the system through the skin 

conrRot. 

The {ollowing practices will tead te minimise 
the basard wherever it is founds 

1. Guod general veatilation of work room, 
2. Remove tmercury, vapor and dust at the point 

of crigin by ipecial ruul evhaust ventlation 
3. Floors and work room shuuld be of cement 

or other noo-abeorbing watenal, 
- & Carve should be caercised to svoid spilling 

of mercury. 
S. Proper washing facilities should be provided 

and employees encoursged to wash fres 
quently, 

| ] 

SCHEDULE XXY — MISCELLANEOUS MFG. 
Auto and body peinting ..ovuue.. 9508 
Painting (sbop only) .evereocssss 9500 

EXPOSUSS 
Silicosis, bensol and lesd poironing. 

CAUSR 
L Sili-osis ean result {rom the dust that b cre- 

ated by ssodblasting snd esndpapering ope 
erstions. 

2 Lesd pouscaing can revult from lead pigment 
used in paints or lacquers. 

3. Bensol poisosing can result from sxposure 
te benaol used ao-s lacquer thinner, 

conTROL 
The lollowisg practices will tend to minimise 

the hasardss ) 
1. Sandblast opersiions should be carried on 

withis csbioets and 1he opersior further pre- 
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tected by weariag a helmet. 1f the sand. 
papering operations create heavy dust, little 
elre except the use of the wet method can 
be done. 
Spray painting should Le carried on in props 
erly consiructed sprav booths provided with 
adequate ventilation, 

12
 

. NOTLS 

The {ollowing points should be particulacly 
emphasized in the engincering report: 

1. What types of paints or lacquers are used? 
2. What ure the methode of applying the paints 

or lacquens? 
3. Desenibe the ventilation facilities in come 

plete detail? 

PrOIAL vOTR 

Desenibe in detail any fire e rxplusion hazard 
that exista, 

[ 

SCHEDULE XXV — MISCFLLANEOUS 
CONSTRUCTION _ 

Welding ..... Ceveraa ey .o 3364 

EXPOSLRE 

Lead poironing. 

' caUsSR 
Lead poiscning can develop by inhalstion of 

lead fumes that are developed durng the process 
of lead biming or in welding operations 

NoTLS 

The e.gineering report should give completa 
informaatios uwpon wheiher any lead burning is 
done and describe the methods of protection. 

SCHEDULE XXVI — MISCELLANEOUS 
CONSTRUCTION 

Road cosstruction with rock excavation $508 
Shaft sinking sovveresennnencincanais 6252 
Subway construction ......... sesenans 6258 
Tunoeling eorenrsconcacsancianasass 6251 

1n sddition to the above classifications, it 
should be borne in mind that all contracting ope 
erations where hard rock dnlling is carried on 
csn present 8 silicoeis hasard, 

mrosues 
Silicosia 

cAUSE 

Silicosis can result from inhaling the dust that 
is produced by high speed dnlls and jack ham. 
mers. Another source of dust is from the rock 

* eruahers 

covTROL 

The chief ineans of conirolling the dust is to 
use the wocalled Kelley trap dust exhaust. It hise 
been shown that wet dnlling is not sufficient. 

NOTES 

The engineecing report should particularly em- 
phasite the {olloming points in sdditioa lo the grneral information lugfl‘.lllflh 

1. How much hard rock is being encountered? 
2 Are Kelley traps ueed on dnile? 
3. Are rock crushers i use? 
4 I so, huw much is produced? . 

SCHEDULE XXVI — MISCELLANEOUS 
CONSTRUCTION 

Poesmatic caisvon (building foundstions) .. 6258 
Preumatic caisson (tunnels) vovuerannenon 6287 

CAUSK 

Carisson diwrase con develop on all jobs res 
quiring the use of compressed sir in the driving 
of tunnels or rinking of caisons where men are 
tequired 1o work under s pressure higher than 
atmospherie pressure, The disease ia caused by 
the formation of nitrogen bubbles in the blood 

amsages of the body and, as a rule, the nitrogen Enbhlu w.'' came to test in some joint of the 
body and cause extreme pain. The nitrogen, of 
courve, comes [rom the air. It is & werious die 
ability and oflten results fatally. 

CONTROL 

The only method of preventing the develop- 
ment of caisson discase 15 to require that esch 
employee working under the pressure go throogh 
a slow and gradual decompression procedure bew 
fore sgain being exposed 1o ordinary atmospherie 
premure. It is necessary on all jobs that & dee 
compression chamber be provided and that 
tor be in attendance. Praciically all states in the 
Univn have very strict laws with regard te this 
entire subject, and each conteactor should comply 
with the laws in absolate detail. 

NOTES . 
The engineering reports should explain com 

pletely the pressure under which the men are 
working and the specific methods that have been - 
‘put inte cffect by tha amured to control the 
disensn. 
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SCHEDULE XXXVI — OPERATION AND 
MAINTENANCE 

Cleaning and renovating outside of building 5469 
EXPOSURE 

Silicosis. 

CALSE 

Silicosis can result from iohaling the dust {rom 
the sandblast that is used to clean the vutside wall 
of buildings. The dust that is created is very 
heavy, and almost slways has & high slica content, 

coNTROL 

The only real method of contmlling the haz- 
ard is to provide the worker with poutive pres- 
sure helmete. 1n niost iostaoces, it will be found 
that ardinary helmets are in use, but they are oot 
in any way efficient and 1o all intents ‘and purposes 
are next to weless, . 

NoTYS 

The engineering report should specifically dee 
scribe the protection sgainst dust that has been 
made available to those men doing thie sandblast. 
ing operstion. 

® 

'SCHEDULE XXVII — ERECTION 
It is but considered that there are any occus 

pationsl discase havards in connection with the 
clasnfications in this schedule. Should there be 
any future exceptions, they will be included 

L 

SCHEDULE XXVIIl — SHIPBUILDING 
1t is pot considered that there are any occupas 

tonal diseass hasards in the classification in this 
schedule, excepting those that may come up by 
reason of incidental operstiona, sach se foundries, 
machine shope, ete. and the hasards of thess have 
been discussed under the division 16 which they 
particulasly apply. 

SCHEDULE XXIX ~ SHIP OPERATIONS 
Occupstional diseass bassrde esn be disre- 

gorded im this schedule 
- 

SCHEDULE XXX — STEVEDORING 
Occupational diseass basards in stevedoring 

can be discegarded as & genersl rule. Aay specifie 
exceptions can be covered by iastructions to thst 
effect. 

® 

SCHEDULE XXXI—RAILROAD OPERATIONS 
Except for construction snd shop operstions, 

oceupationsl disease can be disregarded in thie 
schedule. For construction and shop operations, 
the general rules that have been upf:ined in 
these industries can be [ollowed. 

SCHEDULE XXXII — CARTAGE AND 
© TRUCKING 

Occupational disesse csn be disregarded ex- 
cept on special im!mcl:ml. 

SCHEDULE XXXII — PUBLIC CTILITIES 
With the exception of contracting operstiona, 

the occupations]l disease haxard cro disres 
garded. Contracting operstions are explained 
clsewhern, 

L 

SCHEDULE XXXIV — COMMERCIAL 
ENTERPRISES 

Occupational disesse hesards can he disre 
garded in this schedule, except on definite votle 
fication. . 

SCHEDULE XXXV. - CLERICAL AND 
* PROFESSIONAL OPERATIONS 
Occupational disesss hasards cam be dieres 

garded in thew clamibestions, 

SCHEDULE XXXVI! — MISCELLANEOUS 
Occupational disesse hasards cam be disre 

garded in these classificationa 
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SAFETY IN THE USE OF BENZOL 

Raipld strides are Ddelng ~ade thru scivatilic Pvsearzh In protecting worksen from the togte efe 

fects 27 :henfcals used in Industry. Tie extensive vwedical researcs on tozlicity of Densol, conducted 

By the nited States 2uresu of Mires, Isacezanple. The application of & warning signal =-= tne urire 
sulfats test == Adeveloped by tE1s research, endlles the enployer L0 use a very deslicadble solvent and 

A% the 1ame lime tO avold the j0ssidIlity of carontc 3enzol polasoniag. 

*The uriae sulfate test !s- an alarm signal to e safety engineer. Low values O 6 group ot 
worr=sr are an indlcation trat 144itional ventllat!on I3 necessary. [f tre :afsty erngineer uses the 

test ir: needs the warnic4s. ne ne=d £o lornger fear thne use of Denzol ia nis plant.* (Natlonal Safety 
News, A.gust, 1936.) 

CTRYL clecular descrites the telnnlise of thls teet, 3nd outilres suggested Metrods of ventilation 
889 2rezaucions for tne safe use Of Yeniol. 

SPECIFICATIONS AND PROPERTIES OF OARRETT DENZIOLS 

piace Iacp SHESIPIC]acd wkin] suuim | riasu 
(ro-= PNTITAK Ay MmNt | vty | mor fcoertrze] ponvt |ecting- 

PAYLEm L g © AT FIXRD (FIDD pOINT) AT TARKER AS 128 taremoz.] ITDO 
AT o %¢)vor rtiow] tEroana rer anrr | 15.8% | nuw A 302 Op POIMP 

Ticirene 1 79.2%2 |1l =tentn 1% 01.2%c |.emte| m. 2 rones | 10-18 | - 
Free tnel. 00.2% .88¢ 

Kitovetor. 1 +9.2%7 La1t wientn 1% 01.2° |.ee20 to| xo. 2 None 10-1% | ot 
Pure tnel. s0.2% .8800 beiow 

.00’ 

tnausertal] 8 78.2°2 Ja1l etints 2% 2% |.om3to| wo. 3 | Naw. | 108 ] - Pure - .. ]iner. 02" .88¢ 

Indurerial] - 1.0 79.2% [4¢ lenat oon snall| 120% a8t | k.6 | Nooe w18 | - 
%08 . a1st11l at 100% .88¢ 

All Orsdes are water wnite, pDass Barcett COpper COrrosion test, and have tero scldiey 
e No trace of thlopnene or carvon disulllde. 

In order that an employer i" follow the precautions descrivded 1s this clrcular whem veing & 
Baterial contataing %ensel N should De edvised P the Bensdl fiatest. “he following 1abdel has deen 
SpProved by the U. 3. Publie Mealth Services 

CAUTION = POISON 

INls product contalas sore t24a 158 Densol- | wnien t0 @ 
YOLATILE SOLVEM? 

USE VITH ADEIUATE VENTILATION 
ATOID PAOLONGED BATATHING “F YAPOR 

. 
. 

hr St the mdnufacturerts 0ption b may Priat the sctual saslysis of the fluid constitutiag the 
Shipnent. ) 

. 
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URINE SULFATE TEST AS A MEASLRE OF 
BEN70L EXPOSURE 

A
 

srire zulfate ratie §s the amouat of inorgsailc sulfstes is the urins divided by the amount ot ( 
total sulfates. 

The urine sulfate ratio s a “easure of the amount 9f den2ol vapors laonaled Dy the 1pdividual 
tested. It givesadefinite warning signsi of danger te exposure Defore the hesiti of the tndividusl { 
ts 1a any wey affected. R 

-
 

Tre following table gives the tndlcated values for safe Operstios snd the iadicated precautions: 

A
T

 
= 

R
 

A
Ty

 £
 P

T
 B

 A
 O

 M
 B

 A
 e

y
 

0 

Urine Sulfate Ragiass Benzol Kacarg Precautiong Indiiated 

Above TS% No exposurs soraal renge of sule 
fates 

Selow 5C¢ . ) Unsafe Addittonal ventilstion 
1s snecessary ¥ 

A2 

Selow 25¢ Sacgerous Stop ezposure until : ' 
. vectilation is 12proved 

I
O

V
 

The test “aw 30 1lagrostic value, tBAt 1p, IC tells aothing about tre Bealth of the fndlvisual 
AL the Time the Lest 18 aade, Besce L58 test Caa e made Uy trw [actory creailst, 

e urine specimen $3ould D takes sfter the 1ndividusi nas Dees sorging three to four days. Do 
aot waks test on Monday 1P t2e employee i3 off on Sundery. ( 

N
 

T
 

R
 
L

 
U

 

taks the specimen at tde end of the working snift == not &t the terirning of the worxing saife. 

e
t
 

.
 

MEIHZD P ANALYSES CF URINE $prci=rxse 

frorganss Sulfates « Tweaty-five cc. of urine, 100.¢¢. OF watersadio e, of 4ilute nydrocmloric scie 3 
(3 sart coacentrated hland 4 parts weter oy volume ) “ATe nessured 15te & 200-230 ¢e. [risnmeyer flask, 
1 the urtae 1s 43lute ee 100 CC, Of urine is takxen and & ¢¢, Of concentrated NC1 is waded, 28 co. of 
water may e 69404, Ten cc. of & 5 per cent Derium chloride sclution is added siowly, drop by drop. 
The urine solutioa should oot be siaxas, stirred, or otterwise disturbed wnile the Dariwa caloride 
13 being acded. The s0lutios 1s allowed to Stand 88 ROur OF longer, accoriing to couvenience, thea 
shaksn up aod filtersd thre & Qoocn crucidlis. § The precipitate 1s wasped with about 2850 cc. of cole 
water, drted, 1gaited sad welgned. 

Specisas £Or sDOve test should De placed on 1ce Iamediately after volding unless cost 19 mede . 
at once. Barlum chioride showld de added witais 24 Bours. 1 

Total Suifates. Tweaty~five cc. of urine sad 20 cc. of dlluts hydrocaloric acid (1 o &), OF 100 es. e 
of dllute uripe ee and § ¢C. of coacentrated NC1, are dolled gently Ia s Lrjenseyer flssk (200280 3 
cc.) for 20 te 30 minutes. TBHe Mouth ef the f1asK SBOUld Be coversd with & snall watch gla0s L0 re~ 
tard loss of steam duriag 3¢ boiling. The flask 1s cooled 1a rusalang watePr for 3-3 812UL08 824 the ( 
contents 41luted te adowt 150 cc. with cold water, T8 tiis cold solutios 10 €c. ¢f § por cont dariua 
enloride 1s added and the procedure continued as descrided uader “Irorganic Sulfates.® 

o Journal of Industrial uyglepe snd Tosicology (Jaa. 1934) (. 

s A dilute specimen "ay de recognized dF 118 weak color or 3F specific gravity test less thas 1.008. 

f 5o, 42 Wnatmas filter peser may Do Fudstituted fop Qeeed crueidls. A . 
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Closed systen 
Banufacturiag 
Mrecesses. 

Njzers at 
Fooa tenperature. 

Neated tanks ) : A& mizers. 

Dip lecquer, 
smal) perts. 

Arcifictal o 
. lesther 3 I . . similar costing 

Moteasaes, . 

Spray conting 

Industrisl nang 
o 

o spplication, 

. Peint 4 varnieh 

. remever 1 acs=iadusirial 
{2y pataters) 

-1
 0

2
0

0
0

0
0

 

11118ag 
‘oatsiaery. 

RAZARD | 

He exronlc Basard. 
Acute polacelag. 

Nazardous 1f usee 
12 clozed rooa 
without fieer wxasust. 

Extremely Raxardous 
15 opea or witdh ldess . 
Sovel. 

Blight 1f enclome ane 
veatilated. 

Severe Basard it 
venttlation fo 
poor. 

S1ight 1 modera 
apray Sooth is 
used. 

Nazardous for ¢ontinuous 
use without vensilation, 

Caronic poiscalag masare 
Yery slight §f use I 
iatersitient, aot more 
LRal 31/2 48y per week, 

Yery slight for eccasiens} 

Sligat 3¢ veatilstien i 
go08, 

*» 

') 

BENZOL HEALTH HAZARDS 

YExTILATION 

Unnecessary It taere 
are a0 leaks. 

Kshaust veatilation 
&t floor very 
AsCesnary, 

L3naust wentilation 
At floor rsar top of 
s4ier cooled tude. 

Enclose tank £ basket 
while dratlning. 89 
C.F.n. sansust ot 
bottom oL enclosure. 
4180 wxteust at floor 
leve). 

Room extaust st floor 
Rear Costing ong 
Inportant. Must have 
S11ght vacuum Insice 
oven. (nia. 170° water 
suttioa.) 

150 FL. per min. alr 
velocity Inte doota. 
Room exdaust at floor 

Room exhaust at floor. 
Dowa drafi ventilatioa 
from work denca. 

Docr snd mindow opea at 
#5pdslite sldes of room. 

- 

Lxbasst veatiletion ot 
loer, 

PRICAUTIONS 
—

 

Use sir line masx mien 
sulering tank for cleaning 
OF Frepairs. workman shouls 
bave safety rope 813 assistent 
O Ouiside. 

& C.7.n. 
B8ee Fig. 3. 

Keep mizer covered, 
Sihsust inside mizer. 

fake mizer alr tight. Solig 
Biteris] may be 440¢4 from 
floor stove ihru water covled 
{8LOF) doulle welied Lube 
12% 10 24 dlan, Sex Fig. 2. 

3* Bhole at 1oy of euciosure. Rope tLru nole Lo ratse Lasket 
witsoutl opening door. See fig. 3. 

Make drying ovens alp tight 
except for siuts for fadbric 
t¢ shier and leave. . 

lucrease sir velocity in boath 
it urloe tulfate test i3 wnder 

Increase ventilation If uripe 
sulfate tesl 13 wnder 509, 

¥old wae la snall air tignt L4 
Toons. 

Hanufscturer should wae 
Benzoi ladel. 

Renove sir frem coatainer 
®wild slignl vacuum § elhauat 
utdoors. BSee Fig. 4. 

URINE SuL~- 
FLYE TLIY 

No value 
for acute 
polsoning 

Use 

Use 

Yery 
Inporcaat 

Use 

Vae 

NeL practical 
t® wee 

¥ot practicel 
to wae 

"
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