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8613 U.S. Courthouse 
601 Market Street 
Phila., PA 19106
September 17, 1982

Mr. Patrick Burns
Law Offices of Kenneth L. Knapp
695 Town Center Drive
Suite 1000
Costa Mesa, CA 92626 
Dear Mr. Burns:

Enclosed is a copy of the 1937 Engineering Manual 
which you requested. As we discussed, this document 
is one of the exhibit^ pertaining to a case currently 
pending before The Hon. James T. Giles in the Eastern 
District of Pennsylvania, CA-81-2129.

I will appreciate your forwarding a check to me at 
your earliest convenience in the amount of $10.50 to 
cover the cost of copying and handling. The check 
should be made out to the Federal District Court, 
E.D.Pa.

Thank you for your patience in this matter.

Sincerely,

Margaret A. Enloe 
Law Clerk,
The Hon. James T. Giles

att.
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INTRODUCTION u '-i J l / C S

THIS manual  on occupational disease hazards 
and inspection procedure has been prepared  
for the sole use of employee; of The  Employ­

ers’ Group. While  in the possession of any em­
ployee. it is to be maintained in good condition and 
kept up-to-date by the revision and correction 
pages that  will be issued from time to time. Upon 
the terminat ion of employment with The Em ploy­
ers' Group,  the employee to whom this manual  is 
charged must re turn  it to his immedia te  superior.  
Loss of this hook will require a payment  of $5.00 
by the person to whom the hook is assigned.

I t  is not  intended that  this manual will he a 
complete story of occupational disease or  hazards. 
Obviously, it would require a book of some size 
to present this subject in complete detail. Nei ther  
is it intended tha t  the information with regard 
to any hazard or industry explained in this m an­
ual is all that  can be said about that  hazard or 
industry. The idea of presenting the mater ial  
contained herein is to give you a general outl ine 
of uniform procedure,  and direct your thoughts 
and inspection methods to the most impor tant  
phases of the subject. It ou already have consider­
able information and li terature upon this subject, 
and the present manual  will serve to supplement 
and consolidate that  information.

The  first port ion of this manual  gives a gen­
eral discussion of the principal occupational dis­
ease hazards,  together with generally accepted 
methods of control. This is followed by more 
detailed information with respect to dust hazards 
and information about the various toxic gases, 
vapors, and solvents.

The balance of the manual  is given over to a 
discussion of individual workmen's compensation 
classifications subject to occupational disease haz­
ards. tozether  wi th a discussion of the individual 
industries. The  industries and classifications have 

-been grouped accordine to the various schedules 
which br ing together industries of smilar types or 
industries with similar hazards. If a risk is known 
bv its classification number , it can be quickly 
found bv referring to the schedule number .  If 
the risk is known only by it; classification descrip­
tion. it can be found bv ascertaining the schedule 
number  under  which it is included.

All occupational disease inspections are to he 
repor ted on the special occupational disease haz­

ard repor t which has the form num be r  G 964 Rev. 
It  should he kept clearly in mind that this form 
is essentially a guide to follow, and it may not 
necessarily provide enough room to accommodate 
all of the information,  t h a t  -should be gathered in 
any par t icular  risk. WhHe unnecessarily l en t  in­
spection reports are not wanted,  it is absolutely 
essential that  the hazards,  exposure and condition 
of each risk be given in sufficient detail so that 
the Home Office can competent ly pass on the mer­
its of each case. F o r  this reason the reports 
should be accompanied by manuscrip t . s’neets that 
thoroughly  cover all  impor tan t  parts of the in­
spect ion results. I t  is of par ticular  importance 
tha t  the individual  hazards  he detailed by de­
par tments ;  that the nu m ber  of employee; exposed 
to each hazard  in each department  be given in 
complete detai l ;  that  a complete s tatement is 
given of corrective measures already in use and 
those that  you have recommended,  and there 
should be given the general att i tude of the as­
sured. It should be borne in mind that the real 
purpose of the repor t  is to give a complete pic­
ture of the hazardous operat ions to a person or 
persons who have n e ' e r  seen this par ticular  plant.

Inspect ion work of ‘his kind requires common 
sense, accuracv and care m reporting conditions 
as they actually exist. Reports that  are submitted 
as a result of superficial inspections or poorly- 
formed opinions are valueless. Recommendations 
that are poorly conceived or that are not based 
on facts or the existence of real hazards, can no: 
only result in high expense ,  to an assured, bu: 
may aggravate the conditions for w-hich correc­
tion is desired. Ee careful that recommendations 
to prevent an occupational disease hazard do not 
introduce a fire or accident hazard.  If you are 
not sure as to what  should be done in any partic­
ular  instance, repor t  the details immediately to 
the Ho me Office.

I t  is of par ticular  importance that close con­
tact be mainta ined with the Claim and Lnaerwrit -  
inn Departments.  Invest igat ion; of real or al- 
leaed occupational disease claims should be con- 
OD€-ci to ens in ee nnc  matter  =. All questions of 
medical examinations or  t reatment  of existing 
emplovees of an assured should be re'.erred to the 
Claim Depar tment ,  and not discussed with an as­
sured.
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Occupational disease Hazards dj various kinds 
do epcist beyond any question of doubt.  At the 
same time these hazards can vary greatly in .fre­
quency and severity of occurrence. In all in ­
stances where individuals are concerned there is 
the que-siion of individual  susceptibility "which 
may cause one to be misled. The  fact that  certain 
individuals have worked in a condi tion or location 
for a period of y e a n  that  appears to be extremely 
hazardous, wi thout  anv apparent  til effects. is 
not a s k n  that  no hazard  exists. Certain indi­
viduals with greater physical resistance, or pos­
sessing na tura l  or acquired immunity may work 
for years in a location which would he  extremely 
dangerous for another  individual.  This condition 
is apt to exist in smaller shops where not enough 
men are employed to zive a good general average. 
I n  the same way, some people are overly suscep­
tible and the wrong impression might be obtained 
as to the actual hazard  in any industry, due to

one or  two cases in one small shop. However, it 
is necessary to consider the occupational disease• Ahazards as thev concern the verv susceptible pe r ­
son. From an engineering s tandpoint ,  it is neces­
sary to make sure that  the dust, fume or zas con­
cent rat ion is maintained at such a point  tha t  no 
one is affected. I t  is not  sufficient to maintain 
working conditions so tha t  only ten or fifteen per 
cent of those exposed are affected.

Events of the past few years have demon­
s trated tha t  with respect to the entire subject 
there has been much mis information pasaed 
around and a tendency to ei ther  overemphasize 
or underemphas ize the seriousness of these haz­
ards. The mat ter  has been  lurcher complicated 
bv the existence of “ rackets’’ and. oftentimes, 
false claims. Fro m an engineering standpoint,  the 
only view to take is one tha t  can be based on 
facts as they are known to exist, and avoid 
misrepresentat ion.
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SC H ED U L E  n o . INDUSTRIES
1 AgricultureO Mining and oil or na tura l  gas producing
4 Quarrying,  stone crushing and sand or cl:
5 Food and tobacco
6 Textiles
< Cloth products
3 Laundries
9 Leather

10 Rubbe r ,  composit ion and bone products
12 P ap e r  and pulp,  paper  product ; ,  and pri.
14 V o o d
16 Metallurgy
IT Metal forming
13 Machine shops, fine machines and instruct!oCl Vehicles
21 Stone productsfN r> Clay products
23 Glass products
n 4 ér~È Chemicals
25 Miscellaneous manufac tur ing
26 Miscellaneous construction
o — Erect ionn r* — G Shipbuilding
29 Marit ime operat ions
30 Stevedoring and f reight hunakr.g
31 Rai l road operat ions
0 ow ■> Cartage and trucking
o ̂00 Public utili ties
? < \jrs Commercial  enterprise;
35 Clerical and nrotessionai occupation;
36 Operat ion and maintenance
37 Miscellaneous occupation
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CLASS SCHEDULE
NO. NO. CL155I71CATION
0106 1 Tree pruning,  spraying,  etc.
0301 24 Turpent ine  or resin manufactur ing
2147 Mo. Only 2 Lead mining — with shaft?, tuncei? or  drifts
1143 ^  isc. Only 2 Lead or zinc mining
1149 Okla.. Kans.. Mo. 2 Lead or zinc mining —  with shaft?, tunnels or  drifts
1134 Tenn. Only 2 Lead 3nd zinc mining
H o t 2 Mining — MQC — not coal —  with shaft?
1165 2 Mining — INOC — not coal —  surface
1413 CM. Onlv 16 Refining of metal  —  not  i ron or steel
1430 16 Smelting, sintering, refining — lead
1437 Cal. Onlv 16 Smelting or sintering — NOC — not iron
1433 16 Smelting, sintering or refining —  metals
1452 16 Ore Milling
1463 24 Asphal t  work? —  grinding,  pulverizing or mixing asp
1472 24 Disti l lation —  wood
1604 • Col.. Ga.. Inti.. IN. 1 . .  

Tenn..  Texas, 4 t.) 4
Quarries —  dimension stone

1603 26 Rock excavation
1622 Cal. Oniv 4 Quarry,' —  INOC
1624 4 Quarry — INOC
1539 <-s Slate splitt ing —  including quarrying
1654 4 Quarries Cement rock
1701 21 Cement Mfg,
1703 21 Pias ter  Mills
1710 4 Stone crashing — no quarrying
1741 •m Fl in t  or Spar grinding
1745 n i Soapstone or soapstone products manufactur ing
i -  ■ - •-! 1 Emery  work?
1 ” ■ 0 » TV • 21 Abrasive wheel manufactur ing
j. u’lO 21 Stone cutting or polishing — IN’OC
1332 21 Asbestos goods manufac tur ing  — including spin

weaving
1353 21 Mica goods manufactur ing
1360 12 Abrasive paper  or cloth prepara tion
2'O?0 Cal. Onlv 5 Bakeries
2101 0 Cracker Manufacturing
2102 5 Macaroni Manufacturing
2914 o Idiilinz of grain
2016 5 Breakfast  food manufactur ing
2029 Cj I. Onlv 5 Molasses or  syrup refining — not gluccse
2 021 5 Sugar refining
2930 5 Beet sugar manufactur ing
2941 5 Confectionery manufactur ing
-io * -> 5 Chocolate or cocoa manufactur ing
2945 5 C h e" in z  gum manufactur ing
"V-o 1 - lu i 3 3uteher ing
2039 3 Packing houses
2095 3 Meat nroducts manufactur ing — INOC
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SCHEDULE
NO. CLASSIFICATION

2101 5 Fish curing or packing . . __
2260 6 "Wool combing or scouring ^
2280 9 Hat ter 's  fur  manufactur ing
2233 6 Felt ing manufac tur ing
2305 6 Artificial silk manufac tur ing
2402 6 Carpet  or rug manufac tur ing
All? .  7-1 L/ 6 Textiles,  bleaching.  dveing. etc.
2537 Hat manufac tur ing  — other  than straw or cioth — no hat ter  s

2533 -
fur  manufac tur ing  or blowing — starting or forming of 
felt hat  shape?

Hat  manufactur ing — other  than st~aw or cloth — all

2586 8
operat ions 

Cleaning or dyeing
2600 9 F u r  manufac tur ing
2623 9 Tanning
2660 9 Boot or shoe manufactur ing or repair ing- *
2731 14 Planing or moulding mills
n-A-_ » 0 i 14 Sash, door or Assembled mi l l ’Aork manufactur ing
2790 14 Pa t te rn  making — NOC
2791 14 Pipe manufac tur ing  — wooden, tobacco
2794 Cal. Only 14 Wood turned products manufactur ing
2302 14 Carpentry  — shop only — excluding commert ial  lumber  v a r i ;OOf, i-oU-f 14 Comn or casket manufactur ing or assembling — wood
o •"> 1 "> .  j i . 14 Cabinet  work — with power driven machinery
2815 Cal. Only 14 Cabinet works — boat buildingf> r» o < 14 Tank,  seat or cabinet manu;ac tur ing — wood
2841 14 TV oodenware manufac tur ing  — NOC
2370 Cal. Only T  ̂i s Billiard table manufac tur ing
-OC 0 14 Furni ture  manufac tur ing  — wood — N'OC
2915 14 "Veneer products manufactur ing — veneer manufactur ing
2916 14 Veneer products manufactur ing — no veneer manufactur ing
2920 14 Organ building
2923 14 Piano or piaver  piano manufactur ing
2960 25 TV ood Preservingin 13 Elevator  or  escalator manufactur ing
3064 17 Sign manufactur ing — metai
3076 17 Fireproof  equipment  manufactur ing
3081 17 Foundry  — iron — NOC
3082 17 Found ry  — steel casting
3035 17 Found ry  —  con ferrous metals
3086 Cal. &. Vise. 17 Fou ndry  — malleable iron
3033 N'. Y. Only 17 Rai l road permanen t  ways material  manufactur ing
3089 17 Pipe manufac tur ing  — cast iron — N'OC
3091 17 Enameied iron ware manufactur ing
3093 17 Pipe  manufac tur ing  — cast iron — by centrifugal casting
3112 Cal. Only 17 Tool manufac tur ing
3113 17 Tool manufac tur ing  — NOC — not drop or machine forged
3114 17 Tool manufac tur ing  — NOC — machining or finishing



_________« t ' U \ D l 5 ________
vi T he  Em ploy ees’ G eo op «5 E ngineering  Manual [ / a s ;  I, 1937

CLASS SCHEDULE
n o . NO. CLASSIFICATION
3117 17 File manuiac tur inz
3122 i" 17 Cutlery manufactur ing — HOC
3126 17 Tool manuiac tur inz  — agricultural ,  construction, etc.
3146 17 Hardware manufactur ing — HOC
3169 17 Stove manufactur ing
3173 17 Radiator  or  heater  manufactur ing — cast iron
315.3 IS Plumber ' s  supplies manufactur ing — HOC
3220- 17 Can manufactur ing
3223 17 Lamps or lan tern manufac tur inz  — HOC
3224 17 Agate or enamel ware manufactur inz
3331 17 Lead works — sheet, pipe or shot
3336 IT Type foundry
3364 26 f ie ld ing  or cutting — oxvaeetvlene
3 3 T 2 17 Electro plating — HPD
3382 18 Clock manufactur ingo n n-OOOO 13 Watch manufac tur inz
3400 17 Metal zoods manufactur inz — HOC
3307 13 Azr icul tural  machinery manufactur inz
3313 18 Textile Machinery manufacturinz
3543 18 Pr int inz  or bookbindinz machinery manufactur ing
3533 18 Boot or shoe machinery manufactur inz
3559 IS Confectionerv machinerv manufactur inz
00 01 18 Sewinz macnine manutac tur inz
3534 13 Addinz machine manufac tur inz  — HOC
3533 CM. Only 13 Automatic spr inkler  manufactur inztx ̂  -» Uu — 13 Machine shop — HOC

' 0 — 13 Valve manutac tur inz
5635 1 2 Gear manufactur ing or zrir.dinz — HPD? p 7 13 Ball or roiler bearmz manufactur inz — HPD
3642 17 Battery manufactur inz — dry
3643 13 Electric power or transmission equipment  manufactur inz
3647 13 Batter;.- manufacturinz  — storaze ̂ ' r\ «OOOO o - 13- n Thermometer  manufac tur inz
0 O'- 0 .-.utomobiie ar aircrat t  enziue mar.uiacrzrir.g
00' ' . - - Automobile rad.ator  manufactur inz* <-i 4 1OO'.'O 2') Automobile manutac tur inz or assembunzp O 1 o4 Automobile dLsmantiinzO n a.90 — — 20 Automobile bodv manufac tur inz  — pleasure car

20 Automobile bodv manufac tur inz  — truck boay? 4jO«t 20 Automobile bodv manufactur ing — HOCn r> ̂  .-i 0 00 0 20 Aeroplane manufac tur inz
<j GO i 20 Car manufactur inz — railroad
j3o3 17 Car wheel manufac tur inz
4‘A'O 4 5and or zravel dizzinz
4021 n Brick or clay products manufactur inz — N 0C
1 r~ 1 o Refractory products manufactur inz
4034 21 Concrete products manufactur ing
4040 Lai. .Jniy ** •*> Potterv — manufacturinz  — zlazed or norce.am earthenware
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CLASS
NO.

SCHEDULE
NO.

n :  ~'"-v 0  ■ -; '-j  _L ,-CCLASSIFICATION
4053 no Pottery —  china or tableware manufacturing
4054 22 Terra cotta manufacturing —  for decorative purpose?
4055 Cal. Un!v f)0 • Potteries —  manufactur ing
4053 Cal. Onlv no Potteries —  manufactur ing  —  electrical ,  porcelain ware
4061 OO Potteries —  glazed or porcelain earthenware manufacturing —

hand moulded  or cast
4062 no Pottery  —  manufacturing porreiain ware by means of mechan-

ical press forminz
4101 23 Glass manufactur ing  —  pol ished plate
4102 23 Glass m a n u fa ct u r in z—  sheet window ziass
4103 Cal. Onlv 23 Glass m a n u fa ct u r in z—  sheet glass manufacturinz
4111 23 Glass ware manufactur ing —  no automatic blowir.z machines
4113 23 Glass manufactur ing —  cut
4114 23 Glass ware manufacturing —  NOC
4206 12 Pulp  manufactur ing —  ground wood process
4207 12 Pulp  manufactur ing —  chemica l  process
4239 12 Paper  manufactur inz
4263 12 Fibre zoods manufacturing
4299 12 Print inz
4304 12 ^Newspaper publ i shing  . .j n An“»0 'JO 12 Linotype or hand composi tion
4351 12 Photo  enzravinz
4352 12 Enzravinz
4400 10 Rubber reclaiming
4410 10 Runner rood? manufactur inz —  NOG
4417 10 Ruoberhoot  or shoe manufacturinz
4420 10 Rubber tire manufacturinz
4431 10 Pbon oz ra pb record  manufacturinz
443? o \ Lacquer or spirit varnish rnanuizcturinz
4440 Pyroxy l in m a n u fa c tu r in z — 3niberoid.  cel luloid,  fibroid, etc.
4432 10 Pyroxyl in or pyroxyl in composi tion goods manufacturinz
4456 Cal. Onlv 10 Leather m a n u fa ct u r in z—  imitation
4470 10 Cable insulation
4434 10 Composit ion zoods manufacturinz — pia-iic —  NOC
44-33 Cal. only 10 Korn.  bone,  ivory goods manufacturinz
*-r-r 7 — 10 Learner manufacturing — imitation
4 o o o Acid manufactur inz —  sulphuric onlv
4533 24 Paint manufactur inz
4567 24 Lead m a n u fa ct u r in z— red or white
4583 24 Ferti l izer manufactur inz
4596 O i_ T Ink i w r i l i n z ) .  muci iaze  or paste manufacturinz
4597 24 Poli sh or Dressinz manufacturinz
4653 24 Glue manufactur inz
4665 24 Renaer inz  works —  NOC
4692 25 Dental  laboratory
4703 5 Corn products manufacturinz
4710 24 Candle Manufactur inz —  NP D
4720 24 Soap or soap powder manufacturinz
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CLASS SCHEDULE
NO. NO. CLASSIFICATION
4741 n t_ ' i Asphal t  or  tar distil ling or rennine
4940 17 Soda water fountain or apparatus  manu fac tu r ­

ing'
5469 36 Cleanins or renovatina outside surfaces of b u i l d i n g
5503 26 Street or road cons t r uc t ion— rock excavation
5954 24 biting manufactur ing
6251 25 T u n n e l i n s — not pneumat ic
6252 • 26 Shafts Sinking — all work to complet ion
6254 Y. Y. only 26 Subway construction
6257 26 Caisson work — pneumat ic — not foundat ion
6253 26 Caisson works —  pneumat ic foundat ion
6250 25 Tunneling — pneumatic
7590 33 Garbage works —  reduct ion or incineration
8223 5 Stock-yards — no butcher ing
9301 25 Paint ing — shop only
9303 25 P a i n t i n g — automobile or carriage bodies
9600 25 Taacidermists
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OCCUPATIONAL DISEASE HAZARDS

\V.

ANTHRAX
Anthrax is a contagious disease, common to 

man and most domestic animais. and t ransmit ted 
by the skin or  hides, hai r.  wool, or bristles of 
infected animals to man. With  human beings, 
it appears in two forms: first, on the skin and. 
second, infrequently wi thin the body. The disease 
is found in cattle, sheep,  goats, horses, and pigs, 
especially those from foreign countries. It may 
occur in carpet  mills, leather  industries and tan­
neries. amonz brush  makers,  plasterers, feh m a s ­
ers. rag pickers, mattress makers,  veterinarians,  
farmers, butchers,  longshoremen,  freight handlers,  
and occasionally in persons outside of any indus­
try. It may also be found in connection with the 
preparat ion of skin in fu r  manufactur ing.

The infection in the skin occurs, in a great 
many cases on the exposed parts of the body, such 
as the face, throat ,  neck, chest, hands,  and fore­
arms. The  zerm lodges in a cut or  break  in the 
skin and is n ibb ed  in by the worker's dirty hands 
or the rubbinz  of clothing. It is par ticular ly dim- 
cult and s tubborn to correct and requires compe­
tent medical attention.  The  first step in the con­
trol of the infect ion is to use only hides, and skins 
from non-infected areas. Disinfection, bv satis­
factory methods,  should be made of the hide- and 
skins that have entered the country and are known 
to be from anthrax infected countries.

The usual course of an epidemic of anthrax,  
is that  every year or so in the larze leather  tan- 
r.ir.z centers there are one or two cases whien mav 
be fatai. Immediately,  after this there is consid­
erable investization and the zreatest of medical 
precautions are taken for a short time. After a 
period in which the utmost precautions are ob­
served. the scare dies down and the industry re­
turns to its normal  operat ions and no notice is 
taken until  there is another  outbreak.  Due to 
the comparat ive rari ty of 3nthrax it is dim.cu.t to 
main tain  observance of all the safety precau­
tions.

Some of the methods for the prevention of the 
infection from anthrax are as follows:

1. Remove all visible factory dust by mean;  of 
mechanical exhaust  at the point of origin.

2. Dispose of the dust collected by burninz.
3. Make provision for a first aid kit with s ter i­

lized dressinzs. bandages,  cotton, and a 2 W 
solution of iodine.

i .  Post a notice 33 to anthrax and its proven* 
tion.

3. Provide overalls tor ail worxers exposed to 
the hazard.

6. Have lunch room separate from workroom.
7. Provide adequate washing facilities, hot wa­

ter. soap. etc.

8. Have employees keep work clothes separate 
from street clothes.

9. Provide good, na tura l  ventilation with sun­
light wherever possible.

10. Instruct the workmen to prevent contact of 
hides with the bare skin.

«
ASBESTOSIS

A potential  asbestosis hazard is to be looked 
for wherever  asbestos dust is created. Amone 
the possible sources are the minir.z and miii inr  ui 
asbestos, and the weavinz. machinmz ana the 
mixing of asbestos and asbestos compounds.  In ­
dustries w-'nich have this exposure are insulation, 
brake  lining and gasket manufactur ing.

One of the most common operat ions where as­
bestos is used is in the manufac ture  of patch mate­
rial for roofs. The  practice is to dump the 
asbestos into a putty chaser with asphalt  and tr.e 
two materials are mixed together. There .are a 
nu m ber  of small plant ;  that  do this type of work 
wi thout  any par t icular  at tempt to control the 
dust.

While it is true that fewer workers are exposed 
to asbestosis than silicosis, it is a definitely im­
por tant  occupational disease hazard anc should be 
considered as such. In  the opinion o; certain 
authori t ies it is established that asbestosis mav 
cause disability and death,  and that any well de­
fined case of asbestosis is very likely to progress 
to a fatal conclusion. The pathoiozy of asbestosis 
differs markedly from that  ci silicosis. The dust 
particles beinz larger, the damaze is to tr.e bren- 
chioles ra the r  than to the siveoti. the latter be:r.z 
too small to admi t anv larze propor t ion of the 
particles. The fibrosis of asbestosis is character ­
ized bv the format ion of so-called "Asbestos 
Bodies",  a phenomenon quite dtneren:  : rom anv 
found in silicosis. The  svmntoms of asbestosis 
are zeneraily similar to those of silicosis, par ticu­
larly as rezards a r raduaily  increasing dypsnea 
(shortness of breath.1. Prolonzed exposure to as­
bestos dust caused a pulmonary  fibrosis of a tyne 
different from silicosis and demonstrable on X- 
ray films. Cases of definite heart  enlargement are 
f requent ly  found associated with asbestosis. A 
predisposi t ion to tuberculosis does not appear  to 
be caused bv exposure to asbestos dust. It is 
not believed that asbestosis may and to the mor ­
tality of pneumonia,  and acute non- iuberrular  pn.- 
monary  infections. The  concentrat ion of d u n  in 
asbestos fabricatinz plants depena pr imar i ly  on 
the zrade of asbestos: mill finer zives rise to a 
h i zhe r  concentrat ion than crude finer. Operat ion 
ar ranzed in Jecreasinz concentrat ion of dust are 
prepar inz .  cardmz.  weavinz. spinninz.  twisttnz 
and warpinz.  The control is rather  dimeu.t nut
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it is impor tant  tha t  all new employees be ex­
amined physically, including X-ray examination 
of the chest.

Inasmuch as exposure to this oust will cause 
enlargement  of the hear t  it is also impor tan t  that  
men wi th weak hear ts  should not be exposed to 
asbestos dust.

Some of the methods  used to minimize the haz­
ard from asoestosis are as follows:

1. Remove all visible factory dust by means of 
mechanical  e.xnaust at the point of origin.

2. Improve the general  plant  venti lation by fans 
in the roof or sidewalls.

3. Physical examinat ion of new employees and 
periodically for the older  employees. This 
recommendat ion should be discussed with 
the Claim Depar tment .

$
BEXZOL

Benzol is a volatile, inflammable,  almost color­
less l iquid with a strong sweetish smell. It  evap­
orates very easily and makes a very good solvent 
for  gum. resins and fats. Its vapors are heavier  
than  air. I t  is also called benzene,  but  it must 
ne t  be mis taken for  benzine, which comes from 
pet ro leum ana  is m uc h less harmful .  Benzol 
comes f rom coal tar.

Benzol is used in industries in the manufacture
of rubber  cements, lacquers, varr.islc.es and stains.
paints and '.•arr.ish removers, in the enemical in-
dustry. in cleaning of printers rolliers. engraving
plates, etc.. in the manufac ture  of rubber  goods.
artificial lea ther. sar. itarv tin cans. oil cloth and
linoleums. Also, at times it may be present in
connection with the manufacture Ol a 1IV13 luSi«
rubber  reclaiming, phonograph record manufac­
turing. imitation leather  and pyroxylin manuiac- 
turinz.  including such substances as viscoloid. n- 
berioid. and celluloid. It is used very extensively 
in the manufacture  of dves and is the starting 
point tor a rood many of the dyes and explosives. 
X h i i e  much has been done to eliminate the use 
of benzol as a solvent or to control it in many 
industries,  the use of benzol as a raw material  ;n 
the manufacture of nitro-ber.zene. aniline and the 
o ther  various dye intermediates will probablv in­
crease rather  than decrease. There  can be no sub­
sti tute recommended for its use in connection with 
the manufacture of dye intermediates.

Poisoning usually occurs bv the breath ing of 
benzol fumes. V h e n  these are drawn into the 
lungs, benzol is dissolved in the blood and car­
ried through the body. Acute poisoning occurs 
when large amounts are breathed  in a short time. 
The  nervous system is poisoned and the breathing 
apparatus  paralvzed. Smaller  amounts breathed  
over a period of time cause chronic poisoninz 
which weakens and thins the blood. This tvpe of 
poisoning is more common in industries. Benzoi 
is also a skin irritant.  It  may be absorbed through 
the skin and the most common instance in industry

is where the mater ial  i3 spilled on the clothes 
and no a t tempt  is made to remove it.

The control of the benzol hazard depends upon 
the prevention of inhala t ion or skin abs-orption 
o l the material .  The following practices should 
be put  in operat ion wherever possible:

1. Don’t use benzol. This  is often the simplest 
means of control. I t  is possible many times 
to find that  another  solvent may be used and 
the hazard completely eliminated.  The  dye 
and explosives industries are, of course, the 
exceptions to, this general rule. Toluene is 
one mater ial  that  might  be used as a sub­
stitute. It  is poisonous, bu t  much less toxic 
than  benzol.  High boil ing pet roleum f rac­
tions also provide a non- indammable,  non­
toxic substi tute for benzol. In seeking to 
el iminate the hazard  from benzol this rec­
ommendat ion  should always be given care­
ful  consideration,  and it will be found that 
in a majori ty of cases a suitable substitute 
can be found. -

2. Remove benzol fumes at point of origin by 
exhaust  ventilation.

3. Keep t ight  covers on receptacles containing 
benzol.

4. Do not  allow articles t reated v-ith any com­
poun d containing benzol to dry in work­
rooms unless the vapors are removed.

5. ftlake drying chambers  for materials treated 
with benzol mixture as gas tight as possi­

ble. and have the air pressure inside tr.e 
chambers  siighiiv less than that outside.

6. Sprav objects with a paint  mixture contain­
ing benzol on.v when thev are :n proper.v 
constructed and venti lated booths.

T. Insnect carefullv pipe lines and other  appa­
ratus containing benzol to detect and pre­
vent leaks.

3. Provide positive pressure helmets for work­
men who renai r  leaks, enter benzoi tar-.-is 
or use anv mixture containing benzoi n a 
confined space.

9. Sunp'iv rubber  gloves to worxers m con­
tact with l iquid benzol.

10. In arranging exhaust  ventilation remember  
that  benzol fumes are heavier than air.

11. Test the concent rat ion of benzol fumes m 
the air of work-rooms. Benzol should not 
be allowed to exceed one hundred  parts per 
mill ion of air.

12. Provide medical superris’ion for workers
with ben zol. This should be d iscui sed with
the Clai m Depar tment .

13. T ransier workers to othe r de part merits if
benzol 3Sects them.

I k Have a complete pays::caÌ examination
made of each emplovee.  :r.ciui i in z a otruj.i
examina tion. before tnis io ye e '*orkj
with benzol.
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13. Those v-ho have any chronic disease or 
anemia should not  do this k i nd  of work.

16. Have a periodic blood examination at in­
tervals of one to six months,  depending on 
the severity of the exposure. It  is possi­
ble at the present t ime to detect the onset 
of b enzol poisoning bv an analysis of the 
ur ine for sulphate,  t All of these recommen­
dations which have to do with physical ex­
aminations  should he discussed with the 
Claim Depar tment .

©
CAISSON DISEASE OR BEADS

Caisson disease, or  Bends, under  which term 
this disease is most commonly known on con­
struction work, is classed in most states as an oc­
cupational  disease and is found on all jobs re ­
quir ing the use of  compressed air in the driving 
of tunnels or  sinking of caissons. Divers in m a ­
rine work are subject to this same disease. The 
disease is caused by work unde r  a h igher  air pres­
sure th an  atmospher ic pressure, which is 15 lbs. 
per  square inch. This increased pressure is neces­
sary, in many cases, due to the fact that  the tu n ­
nel or  caisson is being put  through soft ground, 
and addit ional pressure is necessary to keep hack 
the water  or possible cave-in.

Caisson disease is caused by the format ion of 
nitrogen hubbies in the blood passages of the body 
and usually these ni trogen bubbles will come to 
re-st in some joint  of the body and cause extreme 
pain. Almost everv state has a code which is 
very strict and requires close supervision of ail 
workmen engaged in compressed air operations.

The disease can be caused by several condi­
tions w'hich arise f rom working unde r  air pres­
sure. First,  the employee can remain too long a 
period unde r  increased air pressure. Second. Lack 
of care on  the par t  of the employee in entering 
or leaving the air  lock of ei ther  the caisson or 
tunnel,  as the case mav be. There are state ordi ­
nances in most states prescribing the length of 
t ime an employee must take on entering or  leav­
ing air  locks and returning to atmospher ic pres­
sure. This t ime is based entirely on the air 
pressure unde r  which the men are working. A 
large nu m ber  of  workmen liking to show o5 to 
their  fellow employees,  rush in and rush out of 
the air locks when they can do so without taking 
sufficient t ime to allow thei r  bodies to make ad­
jus tment  to new conditions. They boast on how 
thev can “ take the air.’’ The  result is many of 
them are brought  hack to the medical locks to 
relieve them of the air bubbles in their  blood 
system.

Another  condition that mav bring about  this 
disease is the use of liquor. No employee work­
ing unde r  compressed air should use l inuor 3nct 
each employee snould take tne nest possiole care 
of his bodv when engaged in this type ot worst.

Caisson disease or bends is first noticed oy

severe cramps and the only wav to cure this is 
not by  medicine,  but to rush the pat ient hack to 
the emergency lock and place h im under  air 
again. 5Lhen he has reached the maximum air 
pressure, then he should be decompressed very 
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 
system entirely. I t  is good practice, when com­
ing out of the air pressure, while in the air lock, 
for an employee to stand up and walk about a lit­
tle bit.  if possible, in the lock chamber.  This will 
allow anv air  bubbles  tha t  mav be in his system 
to readily escape through bis blood system.

Great care should be taken in picking out the 
man for the posit ion of lock tender. He should 
be the type of man that the employees cannot 
dominate as to allowing them to run  in and out 
of the air  locks at any other  rate of t ime than  is 
prescribed unde r  state law? for decompression. The 
lock tender  should have strict orders and should 
be immediately discharged if he violates these 
orders to decompress workmen unde r  air com­
pression at any o ther  speed than the s tandard 
rates of decompression,  which is not faster than 
the following rate:  from 0 to 10 lbs. gauge pres­
sure. one minute,  from 11 lbs. to 15 lbs., two m in ­
utes:  from 16 lbs. to 20 lbs., five minutes;  21 lbs. 
to 25 lbs., twelve minutes ;  26 to 30 lbs., fifteen 
minutes :  31 to 33 lbs., twentv minutes : 36 to 40 
lbs. forty minutes :  41 to 50 lbs., fifty minutes:  or 
roughly at the rate of a pound a minute.  If these 
rales are strictly adhered to. we doubt if there 
would be many cases o: bends reported on a job 
that  would result in any lost time. Employees 
working under  compressed air are onlv allowed to 
work a specific num be r  of hours. This number  
of hours is governed by the air pressure being 
used and also the state in which the operations 
are being carried on.

Un de r  no conditions should compressed air 
work be car ried on unless there is a capable doc­
tor on the premises who is familiar with ih>; cais­
son disease. No men should be allowed to worst 
un der  compressed air without passing a strict 
medical examination.  Subsequent  medical exam­
inations should he made from time to t ime:  in 
fact, this condition is governed in many states by 
the state laws as to just how often an employee 
should be examined. During the summer  months, 
it is not compulsory in all states to pror ide  a 
passagewav leading from the lock chamber  to the 
change house where the workmen change their 
clothes to protect these workmen from atmospne- 
ric conditions. During the colder months from 
November  to April, a covered passage should al­
ways be provided to protect  the employees coming 
out of the compressed air. as they are perspiring 
verv freelv due to this condi tion:  the air is moi-t 
and stuftv, and thev are subject to pneumonia  m 
n o n  cases on catching the least bit of a cold. In 
addit ion,  a medical lock should alwavs he pro­
vided for emergency purposes. This lock, of



Fs^t 4 ] T he  Employees’

course, roust be  unde r  the cars of the doctor in 
charge of a t rained nurse selected by such medi­
cal authority.  Most states requi re a l iberal  sup­
ply of hot, black co3ee to be kept  on ha nd at all 
times if there are any  men working un der  com­
pressed air. P lenty  of sugar should be provided 
for  use if the employee desires it.

As a fu r t her  precaut ion,  many states require 
that  all employees working under  compressed air 
he requi red to wear  an identification badge, giv­
ing their  number ,  the job on which they are work­
ing, by whom  they are employed, and usually 
there is a warning notice on the bottom of this 
badge to the effect that ,  if this employee is found 
unconscious or taken sick, not to take h im  to the 
hospi tal  but to rush h im immediately back to the 
job on which he is working at the address given on 
the badge. This saves valuable t ime in getting the 
employee back to where he can receive attention, 
as the average hospi tal  is not  provided or 
equ ipped to render  t reatment quickly on com­
pressed air cases.

Careful check-ups of employees working unde r  
air should be made at all times. Some employees 
are more susceptible to the bend;  than  others,  due 
possibly to physical condition or their  personal 
habits. Such employees should be eliminated 
from the payroll  as compressed air workers.

9
CADMIUM

Cadmium is a metal  which is coming into a 
much wider use than formerly.  It is used in low 
melting alloy;, photography,  and for plating for 
protective surfaces.

Cadmium is sumcientiy toxic to make it an 
industrial  heal th hazard.  The fume of cadmium 
oxide f rom mol ten cadmium induces edema of 
the lungs which results in death of experimental  
animals. In smaller amount ;  it produces gener­
alized pneumonia  ar.d broncho-pneumonia.  In 
very small amounts,  cadmium produces scars in 
the iur.g;. though there are no subjective symp­
toms following such exposures. There  is a change 
in the liver and kidneys  due to exposure to cad­
mium. An exposure to 10 mg. cm3 for twenty, 
four hours is enough to cause very serious symp­
toms. For  a short  exposure to a high concentra­
tion it is much more toxic than lead.

The  greatest heal th  hazards are found in the 
manufacture of cadmium and in the handl ing of 
its compounds.  The  following list shows where 
the most haxardous  exposures have been encoun­
tered. 1 2

1. Vapor or  fume from the retorts or con- 
densors of the blue powder  furnaces, in 
making both  cadmium 3nd caamium oxide.

2. Fume from and near  the collecting hags 
in making cadmium oxide. The particles

which constitute this fume are so small  that  
tney are not caught in the hags.

3. Dust in handl ing cadmium oxide, as such, 
especially working up  the residues f rom this 
process.

-i. Manufacturing and handling  cadmium litho- 
pone and working up  the residues from 
this process.

3. Manufacture and handl ing  of cadmium sul­
phide.

6. Spraying cadmium sulphide (as a pa i n t ! .
7. TCelding alloys containing cadmium or cad­

mium coated articles.
3. Melting metall ic cadmium or its compounds 

wi thout  adequate ventilation.
9. Handl ing  any cadmium compounds which 

may he inhaled or  ingested.
10. Using cadmium coated or plated articles for 

any purpose where they may come in con­
tact with food or drink.

Cadmium coatings are applied by elect roplat­
ing and consist in general, of cadmium carbonate 
dissolved in a solution of sodium cyanide and 
some substance, usually protein (milk, cheese, 
casein, wood shellac, glucose or  licorice i which 
favors a more uniform deposition of cadmium on 
the articles.

Cadmium l i thopones are formed by  precioi- 
tat ing cadmium sulphate with bar ium sulphide.  
The cadmium yellow; mixed with ul t ramar ine 
blues give br il l iant  and very stable greens.

Essentially the same precautions should he 
observed as with lead exposure:  such as good ven­
tilation. personal cleanliness, avoid heat ing of 
cadmium except in exhaus ted hoods, use of ap­
proved respirators on dusty jobs with cadmium.

Par t icular  at tention should he paid to foun­
dries. Certain small brass foundries melt cad­
mium. This should he done with good venti la­
tion and at a low- temperature.  Cadmium melts 
at 321.6 C and boils at 773.9 C and so it obviou;iv 
cannot he heated in the same manner  as brass 
which melts at 1050 C. It should never he poured 
when it is giving off brown fumes. It is advisa­
ble to wear  approved respirators while pouring 
cadmium al though the precautions of ventilation 
must he also observed.

The  spraying of cadmium sulphide a3 a paint  
should he checked. In plants where one is in­
formed that  the Dain* is not a lead base one should 
always hnd out if possible what is used.

The  other  main hazard is the handl ing of cad­
mium salts in such a manner  as to cause dust ex- 
p.iiure. The manufac ture  of paint is likely to 
lead to exposure of this type. Adequate venti la­
tion and respirators of an approved type snouid 
he used.

c
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.MATERIALS HANDLED IN BRASS FOUNDRIES
LOW a  » Bronze ....................................

Î2) Red Brass .................................
i 3 i Admira l tv Metal ....................
14) It el lo" B r a s s ........................
<5 * Muntz Metal .............................
( 6 1 Phosnor  Bronze ....................
.7) Bear inz Meta] ........................
■ S' Metallic Zinc ..........................

HIG H ■ 9 , Metallic Lead ...........................
a o  • Metallic C a d m i u m ................

in^pec tion of brass foundries tiie composi-
tier: of the alloy which is poured shoo’d he de­
termined if possible. If lead, cadmium or anti- 
moiiv are used, all Lrrinainr: -wheels should be ex­
hausted.

If cadmium,  lead or  zinc are melted alone 
there should he a strong exhaust venti lation to re ­
move fumes.

©

CHROME
Chromic acid and its compounds are the sub­

stances which produce the trouble in this classifi­
cation. Chromic 3ciu is a red solution made by 
ac t ine water  to a compound of chromium and
0. v-zen that  is called chromium trioxide. Chro­
mic acid and its salts of potassium, sodium, and 
ammonium are strong irritants.

Chromic acid or its compounds  are used in 
eb • t.-o-platmz. l i thography,  photographv.  p ’noto- 
enzr. 'vinz. leather  tanni n ; ,  blue-print  maki rz .  tex- 
tib- pr intmz.  fur  and cloth dyeirz.  pizmer.ts. and 
t:ie manufacture of colored crayons. Also, it may 
he used in connection with lamp or lantern m a n u ­
facturing. automobile parts manufactur ing,  and 
manufacture of office equipment.

The poisorina occurs from the i r r i ta t in ;  action 
of nnv chrome solution or dust on the skin and nv
1. ’tiiaiinz chrome vapors or  du=t. Irr i tat ions and 
ub'cration of the skin, commonly called "Chrome 
H'.ie;."' are the most persistent of any of the in­
dustrial skin conditions and the most difficult to 
cure. Since the control of the chrome hazard de­
pends on venti lation and reducinz contact with 
the skin as far  as possible, the following requ i r e­
ments should be carefully followed:

1. Have good general venti lation of work-room.
2. Remove chrome dust and vapors at point 

of origin bv special exhaust ventilation.
3. Do not allow chromium solution to drip 

upon the floor.
4. Provide hot water  and soap for washinz.
5. Keep street clothing separate from work 

clothes.
6. Keep lunch-room separate from work-rooms 

and locker-rooms.
7. InsDect the hands  of all workmen cailv.
3. A protective ointment ,  such as lanolin and 

pet rolatum, which can be rubbed into the 
hands  and applied to the nose before work

IN  ORDER OF INDUSTRIAL H E A L T H  HAZARD
90 M Copper l o w Tin85T- Copper 13M Zinc:o r- Copper 29 M Zinc

1 W Tin
6~rr Copper 33 T; Zincho c Copper 40 M Zinc
).:  w Copper 10 M TinO r-.u r Pho-pnorou- 9.5 M A ntim
83"- Copper 14" r Tin

3 T Lead

in the morninz and after lunch. should he 
supplied.

9. Have a complete phvsical examination mao'0 
of all employees before workinz with 
chrome.

10. M ash chrome solution off hands frequently.
11. Have a regular  ph'-sical examination at 

leaîe once a sear.
<2

LEAD
Lead is a heavy, soft, bluish zrey metal. It is 

used in industrv in both the metallic form and :n 
compound,  the commonest compound beinz white 
lead cr  lead carbonate. folio" ed bv the ov.de- 
which are formed by the combination of lean ami 
oxvgen on heat inz metall ic lead. The most im­
portant  are red lead and l i tharze:  heavy, red and 
null  colored powders respectively. Compounds 
xa i t h carbon, sulphur,  and chrome ' lead carbon­
ate. lead sulphate,  and lead chroma :-;;1 are al-o 
freelv used in industry.

There  are about 150 industries with some ex­
posure to lead. It is present in pizment.-. putt-.-, 
paints, zlazes. polishing ponders , and sob.t-t-r. T::-_ 
chief hazardous lead industries are lead con- 
pounds.  storage batteries, pottery, painting, print- 
inz. piumbinz.  lead smeltinz. and lead rotin.r._- 
It will also, on occasions, be used :n ccnnert ton 
with all or some of the folio" mz occupa: tons : tree 
pruning,  repair inz.  and fumizat ing:  plumpers 
supplies and in the manufacture of enamel-,  i ron­
ware m a n u fa c t u r e z ,  hardware manmactur inz .  
lad ia tor  manufactur ing,  acetylene welding and 
cuttinz.  automatic spr inkler  manufactur ing,  l ino­
type or hand composit ion, and dry zrindinz.  blend- 
inz and testinz of colors. Lead poi-oninz occurs 
most easily from the inhalat ion of lead funic; and 
dust:  next from zet tmz lead compounds in the 
mouth and lastly from the skin when it is broken. 
Te t rar thvl  lead can be absorbed throuzh un­
broken -kin. Lead taken into the sy-tem at hr=t 
circulate- in the blood anu mav damo-ze any or-
tia.n of tiie bodv.

Tiie fo l io" inz  suzzestions arc he lpful  in pr^- 
ventinz lend poisoninz:

1. Have zood zeneral ventilation of work room.
2. Remove dust and fumes at points of orizin 

bv special exhaust ventilation.
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3. Do not allow dust to collect in work rooms.
4. Have floor3 of cement or other  impermeable  

mater ial  to pe rm i t  thorough cleaning. Clean- 
ins  in ext remely dusty places should be done 
after working hours and with the use of wa­
ter or  a vacuum cleaner.

5. Keep covers on  receptacles containing lead 
compounds  in powder  form. These should 
be of metal  to prevent breakage and spilling.

6. Furnish  overalls and gloves to all lead work­
ers 3nd masks when necessary.

From the s tandpoin t  of employees, the follow­
ing are good suzzestic.ns to have in mind.

1. Trash hands  and face before entering lunch 
room.

2. Take frequent  shower baths when exposed 
to lead dust.

3. Keep street and factory clothes separate.
4. Do not smoke, or chew in work rooms.
5. Avoid const ipat ion and dr ink milk freely.
6. Have a physical examination,  including an 

examination of the blood before working 
with lead.

7. Have a regular  examination of the blood for 
s tippl ina at least every three months.

3. Those who have anv chronic disease or  an­
emia should not do this work.

9. TTorkers hzvir.z had lead poisoning should 
not re turn  to a lead trade.

Q

6. Keep street clothing separate f rom factory 
clothing.

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

3. Rotate workers exoosed to mercurv to other
work  at intervals.

9. Provide proper  washing facilities and en-
courage frequent  washing.

10. Provide medical  supervision for exposed
workers.

11. Have a complete physical  examination of
each worker made before working with m e r ­
cury and have rezular  physical examina­
tions made at least once a year of all em­
ployees exposed to mercury.

DER MATITIS
The  nu m ber  of cases of skin, irri tations which 

are result ing in claims is rapidly increasing. At 
the present t ime government statistics show that  
about  of industrial  diseases are dermatoses.
Al though,  the individual  cost of many of these 
cases is very small, it has been found due to the 
large num be r  of cases that  the cost is too large 
to be ignored.

I t  so happens that there are several causes 
for  the various skin irri tations and for the p u r ­
poses of discussion, they will be classified aecord- 
inz to the tvpe of azent which causes the trouble.

I rr itants may be grouped as follows:
MERCURY

Mercury is a heavy, silvery, l iquid metal  which 
rives off a sprint vapor  at ordinary temperatures.  
It is used in the t rea tment  ot aold or silver yield- 
inn metal-,  manufac ture  of -'cientine instruments,  
aiiovs with tin and copper ,  in lead-mercury solder, 
s.malzamation of zinc for accumulators and elec­
trodes. dental amalgams prepara t ion  of explosives, 
preparat ion  of hat ters '  furs, manufacture  of m e r ­
cury pumps,  mercury boilers, and mercury arc

Indust r ial  mercury poisoning almo** always 
occurs from brea th tnz  mercury vapor  over a long 
oeriod of time. Mercury can also he absorbed 
into tne svstem th rouz h the skin. Methods used 
for the control of the mercurv hazard are as

f l )  Mechanical  or physical  agents, such as 
abrasions, heat.  coid. actinic ray. friction. 

'2 '  Flowering plants 3nd their products — 
resins, lacciuers. wood dust.

■ 31 Vital agencies:
‘ al Bacteria,  yeast, moles. 
i b 1 Members of the animal kingdom — 

mites, etc.
j4 ; Chemical acents:

i al  Inorzanic compounds — acids, bases, 
salts.

lb;  Hydrocarbons  and crude coal tar 
oroGucts— oils. tar. pitch, etc. 

ic) Other  organic compounds.
O

1. Have good general  venti lat ion of work 
room.

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

3. See that floors and workrooms are of cement 
or o ther  non-absorbing material .  This is 
especially impor t ant  because mercury vapor 
will he riven oil from floors which have col- 
l-'ctcd a c r c u r v  dust.

4. Have floors washed ever." niri i t  with water 
'-ontaininz ammonia  to neutralize the effect 
of mercurv vapor.

3. Provide gloves and mas.-ts when necessary 
to cxnoseti workers.

MECHA.MCAL OR PHYSICAL AGEHT5 
There  have been cases of dermatit is caused by 

men standinz for several hours with their  feet in 
irv water. Amonz certain individuals there nave 
been cases repor ted where the man has *kin e rup ­
tion caused by exposure to the heat of roll inz 
mills. Exposure to X-ray or  radium wi 11 produce 
at rophv of the skin, superficial inflammation and 
a tendency towards ulcers. This refers only to 
small ulcers which do not produce any immediate 
effect as acute exposure to these material* will of 
course, produce verv serious systematic enect. In 
‘he par ticular  place we are merely concerned with 
the effect on tne skin. Mechanical abrasions cue 
to soaos are frequent .  The eruptions of plasterers 
and nanerers are dependent  on mechanical -m ta -
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tion of the surface of the skin. Of special im por ­
tance are the skin disease; caused bv lubricants.  
These rashes are generally speaking of two kind;  
— tiie first is due to the plugging of the small 
gland at the roots of the hairs on the arms and 
leas of the workers. The second due to mec ha n­
ical injury to the skin produced by mechanical  
panicles suspended in the cuttina lubricants.  This 
par ticular  type of dermatit is which is the most 
common and the most likely encountered bv the 
engineer and also the one which he can do the 
mo-i to prevent.

It mav be controlled in the followina manner.  
Cleanliness of the worker should be insisted upon. 
^  a-hing accommodations for the workers in con­
tact with oil must be on a l iberal scale. Kot 
water. soap, and scruboing brushe.- are essential. 
Constant removal of metal  particles f rom the 
oil by filtration is necessary to avoid ir ri tat ion 
to the skin. The use of protective soap or hand 
creams for exposure to the oil or grease will do 
much to eliminate oil acne or oil boils.

©
F LO W ER IN G  PLANTS AND T H E I R  

PRODUCTS
The impor tant  woods productive of dermatit is 

include red wood. teak, cocouolo. oak. Extracts 
and resins such as cashew, vanilla, resin dusts 
and lacquers. The followina plants also have 
caused trouble,  such as asparagus, barley and 
malt, celerv. chomomile.  flax. hops, grain dust, 
pt rethrum,  rice, tobacco, tulip, primrose, and jon­
quil, In  connection with some o: these irri tations, 
particularly the case of woods, it is sometimes 
r.ecessarv to change the occupation. Teak wooa 
i- a decided i r ri tant  to the skin :n the form of 
dust. In the case of chestnut, there is found a 
marked thickening of the skin of the bands  and 
systematic effects such as headaches may appear  
from the absorpt ion of the essential oil.

In the case of the extracts and resins, cashew 
nuts contain an irr i tant  oik called cardiol. This 
oil is used to color or preserve vanilla pods and 
thus is the source of irri tations due to vanilla. It 
is. also, used for a laundry marking ink.  while 
the nuts are used as substitutes for almonds and 
other nuts. The  oil from cashew is taken up  by 
the svstem. and will cause toxic effects and head­
aches. This accounts for some of the trouble en­
countered bv  laundry  workers. Operators hand- 

.ling this mater ial  should rub their hands  with 
vasoline before handl ing  the product ,  wear suit­
able gloves during the operations and wash care- 
fullv afterwards.

Lacquers are frequent ly the cause of derma­
titis. The  varnish from certain lacquer trees is 
%erv similar  in effect to the poison sumac and 
poison Iv y . In certain lacquers from Burma and 
Ir.do-China, the poisonous ingredients have been 
found to be harmful  after one thousand years. 
There has been a case of dermatit is repor ted by a 
seller of tov canes from the handling of the lac­
quer on the canes. In  the case of exposure to 
the various plants,  the prevention is a ma t te r  of

personal cleanliness and avoiding of exposure. 
This may be done by the use of gloves and protec­
tive creams.

In  connection wi th the vital agencies, such as 
skin irri tat ions caused by bacteria,  the following 
informat ion will give an  idea of where t rouble mav 
be ant icipated:

Medical  l i terature reveals common occurrence 
amone ice cream handlers,  beet sugar workers, 
butchers,  lathe operators,  bakers, oil workers, ma­
chinists. soap makers,  tallow rentiers, cedd stor­
age workers,  fert i l izer makers,  tar  workers 
and street sweepers. In  ice c ream workers, 
in whom the skin is exposed to rock salt 
and water,  salt infect ion is said to be due to 
feeding the ha i r  follicles with organisms normally 
on the bodv and in outside dir. that  comes in 
contact wi th the skin. In  beet sugar workers, 
.-agar boils are caused by  sugar dust and pers­
pi rat ion  forming a cul ture suitable for the growth 
of these organisms on the body surface. In lathe 
operators,  it is said to be due to an infection of 
tiie minute  wounds made  by small pieces of metal 
that  pierce the skin in the course of the work, or 
to the sealing up  of organisms in the ha i r  follicles 
by oil which comes in contact with the skin, or 
to organisms being deposited there by the oil. in 
cold storage workers, it is probably due to low- 
ered body resistance due to sudden and frequent  
changes in temperature.  In  other  occupations it is. 
also, a na tura l  outcome of the work in which 
organisms normally found on the skin get a foot ­
hold as the result of the conditions under  which 
the work is done.

Erys ipe io.d may be caused by the handl ing of 
meat  and ash. crab bites, scratches from Ash 
bones and butchering of pork. N ithin twentv-four 
hours a characterist ic nurpl ish-biue redness, with 
swelling, extends over the injured Anger and the 
rest of the hand.  The lymph glands usually en­
large ar.d become tender.  The  attack may last from 
two to six weeks.

In connection wi th dermatit is caused by small 
insects there have been cases of rash appearing 
on the forearm, baexs. hands and faces of men 
engaged in shoveling dry A as. On examination of 
the sores, a parasite was discovered and idenuAed. 
S imilar  cases occurred in men engaged in loading 
sacks of peas f rom Morocco. In connection with 
this, cases have been repor ted from food mites, 
sugar mites, harvest  mites and f rom the red spi­
ders which infest loads of guano. There have been 
also cases repor ted f rom the handl ing of fowl 
which might  be due to a mite appearing on the 
bird.

Pro bably  the most common cause of derma­
titis are the chemical agents.

Acids produce e i ther  burns or. in larger 
amounts,  ulcers. The action of the acids such as 
hydrochloric,  nitric and sulphuric are more likely 
to be in the nature of burns  of accidents rattier 
than  in the nature of 3 slow-developing dermatitis. 
In  the case of the bases, the alkalies enter  the 
skin in several ways. In weak solution thev emul­
sify the skin fats and render  the skin less resist-
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ant to the attack of o ther  substances. The strong 
alkalies include lye, potash and lime. These ma­
terials dry the skin and act as solvents as well. 
Thu 3 the fingernails become cracked when the 
hand is d ipped in  such solution. These lesions 
appear  in plasterers,  cement  makers,  br ick layers, 
masons, stone cutters,  br ick makers,  modellers and 
in some metal  platem. The  most common occur­
rence of this is the cement  workers '  dermatit is.  A 
rash appears  on tha t  par t  of the body exposed 
to cement  dust or on the feet if the worker wades 
in soft cement in  leaky shoes. A chronic lesion is 
the more  common type.

Cyanide is a skin irri tant ,  hu t  its action is en­
hanced by the presence of lime. Arsenic, chlor ­
ine, cobalt, magnesium and nickle may cause 
trouble.

Chromium,  as chromic acid or  as a bi-chromate 
is a strong oxidizing agent and a  f requent  cause 
of skin lesions. I t  is noted most often in chrom­
ium platina,  chrome canning and l i thographing 
industries.  I t  is also observed in makers of 
chrome dies, painters and  dyers. There  have been 
cases repor ted  for dermatit is in susceptible pe r ­
sons working on blueprints .  A prevention of this 
hazard,  it is necessary in the case of chrome plat ­
ing to ventilate the tank by drawing air  hor izon­
tally across the top of the tank, i o  far  as pos­
sible rubber  gloves, aprons and shoes should be 
worn. Frequent  applications of va«oline. mentho- 
latum salve to the nose and hands  greatly reduces 
the danzer  of ulceration. Many of the standard 
protective creams for this use will greatly mini­
mize the hazard.

In  considering this ma t te r  of dermatit is,  it 
appears that  almost every substance may cause 
a dermatit is among the persons who are suscep­
tible. The mater ial  that  may cause the t rouble 
may be different for d i ceren t  persons, bu t  in cases 
where it Í3 observed the only precaut ion is to pre­
vent con tac t  The  use of rubber  gloves, protec­
tive creams and a great deal of cars to personal 
cleanliness is the best method of prevention.  e 
would, also, urge the use of protective creams on 
any of the jobs which are known to be causes of 
skin irri tations. Too much insistence cannot be 
placed on proper  washing facilities which would 
mean an adequate supply  of hot  water,  with soap 
and towels. I n  some cases, the conditions may 
be azzravated by the wearing of dirty working 
clothes for a considerable period of time. On jobs 
where there h a 3 been  trouble f rom dermatit is,  it 
should he insisted that  the men wash up  3nd 
chanze their  clothes before eating and before leav. 
ing the plant .  There  should be a clean locker 
space for the men  to store their  street clothes 
in uurir.z working hours. The  working clothes 
=hould be cleansed as often as necessarv to prevent 
contamination of the skin from the soiled or  oil- 
íookc-ii working clothca.

A number  of materials  are item irritanis. Cer­
tain textile dyes, rubber  accelerators and hai r  ayes 
are definite skin irri tants,  are giving a list of
some of these materials which have caused trouble. 
This i.st is not complete, but we expect to obtain

more information from the enzineers '  reports.  In 
any case, where skin i r ri tat ion is repor ted from 
dyes, the engineer should try to find out what  the 
dve is that  caused the trouble.

IRRITANT DYES
Sudan IY
Blsmark BrownNapchol Yellow
.Arrudo-.Azo BenzeneDimeihy l-.Amldo- Arooenzene
Picric AcidMalachite Green
Methyl VioletMeta nil YellowDiphenyl Black Bare
Orange IIMartins Yellow
Fucnsm Acid
Spint Blue
Water Blue
Eosin
ErythiosinPhloxin
SalraninAcridine Red
Chysoidine
Auranric
Para-nirTaniline Red 
Resorcin Green Victoria Red 
Sulphur Black 
Soluble Acid Azo Dyes

NOT IRRITATING
Vat dyes
Indanthreae ayesLogwoodCutch
FusticHair Dyes

MOST IRRITANT
Toluene diamine p .Ammo diphenyl amine 
p .Amino aimethy ianiline 
Diamido phenols and their Sulphonic acics 
Micro diamm.o compounds Chiorodiamines 
Henna, il mixed with 

diamines or pyrogailol Amino anisole or pnenetoles 
Amino phenyl napthy ¡amines 
Chioroamino phenols

DYED FURS p Phenylene diamine 
Dimethyl p phenylene 

diamine Amino phenols Azo dyes
IRRITANT RUBBER 

ACCELERATORS 
Highly Irritant 
Aniline
Hexamethyiene tetramir.e 
o & p toluicine 
p Nirroso dimethylaniiir.e 
m &l p phenylene diamine m & p toluene diamine 

MODERATE TOXICITY 
a napthylamine .Aldehyde ammonia methyl aniline B naptholMethylene dianilide Diethyl dlihio carbamate Methyl p phenylene 

diamine
LOW TOXICITY Di-o-tolyl ethylene diamine 

Dl-o-tolvl urea 
Diphenyl thiourea 
Phenyl ethylene diamine Xanthate 

GuanadinesMercapto benzothiazoi Piperidine derivatives 
MISCELLANEOUS 

IRRITANTS
ChromeFormaldehyde
Chlorinated Hydrocarbons
GasolineBakeiitePhenol-Formaldehyde

Resins
3enzolMercury salts Strong acids or acid 

anhy dr.desStTong calcium chionce 
Mime acids Perchionc acid 
Chromic 3cid Strong metallic salts Tannin solution

o
PHO SPH ORUS

There  have been cases of phosphorus poisontnz 
repor ted in the use of white phosphorus  used in 
the manufacture of matches, incendiary forms for 
mili tary use, fireworks phosphor-bronze and fer­
tilizer. The old Lucifer. stnke-anwwhere match 
was made from white phosphorus  and it was in 
the use of this that  poisoning occurred. The red 
phosphorus  used in making safety matches and
*ilw V H c  fi- p  Q Q rui j z e jutu i-=u i p a i d e  w n i c n  is  a o w
for i t rjke-anvwkere matches are not poisonous. 
Some of the bad cases of phosphorus  potsoninz 
have occurred in match making and fireworks 
manufacture,  and at the present time there is 
Little exposure in these two fields because of the

(
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hazards  involved. The  use of white phosphorus  
for mili tary use wii] probably  increase, h u t  this 
exposure is l imi ted to a few firms and there is 
not much tha t  can be done in the wav of prov id­
ing substitutes in the par t icular  field. D u n n s  the 
"ft orid Vi a r  there were no records of any cases 
of phossy jaw in the manufacture  of incendiary 
bombs in tiie Lni ted  Mates, and there were oniy 
two cases repor ted  in France.  There  are two ex­
posures which should he considered f rom an in­
dustrial s tandpoin t  in connection with this m a te ­
rial. One is the use of phosphorus  in rat  poison 
and the o ther  is in the use of a fert i l izer  and a 
by-product  in the manufacture  of fertilizer.

i n  the manufac ture  of rat  poisonins: it is the 
practice to take the white phosphorus  and mix it 
up  with lard and flour in the form of a paste 
which is then  bott led or tubed and pr epa red  for 
shipment.  The  exposure here is in the mixinz 
3nd handl ing of the material .  The  control in 
lliii case is of course hy means  of adequate  ven­
t i lat ion at the mixers and near  the packaging m a ­
chine. I n  classes of tlris type the manufac turer  
or  the ownership provides free medical  and  den­
tal care for  the employees. Because of the fact 
that  the phosphorus  poisoning starts through a 
uecaved tooth, it is necessarv that  teeth 01 ail 
workers in the phosphorus  trade should he in ­
spected at very f requent  intervals. It  should he 
mentioned,  however,  tha t  in the manufac ture  of 
ra*. paste, probably because of the  in termi t ten t  
character  of the w-oTk. no serious case of phos­
phorus necrosis has ever been found.

At the present t ime in connection with the new 
devc-iopments in tne ferti l izer considerable white 
phosphorus is being made  f rom crushed phosphate 
rock. I t  consists of mixing crushed phosphate 
rock, coke and sand in electric furnaces which 
are heated to a high temperaiure.  The  phosphorus  
passes oil the top into a water  condenser where 
it becomes solid in form. The phosphorus  is 
transferred unde r  water  to a steam jacketed kett le 
where it is melted and then syphoned into an­
other  jacketed kettle,  filtered through heavv can­
vas. syphoned into another  tank  f rom which it is 
dipped and poured  into molds. Since the phos­
phorus is heavier  than  water it sinks to the bo t ­
tom of the tube and the water  stands on top. The 
details of the opera t ion  may vary considerably 
from plant  to plant ,  hu t  it is obvious tha t  there 
is a possibility of  considerable exposure in this 
par ticular  type of industry.

In connect ion wi th this mater ial  and p r o p e r ­
ties of the different kinds of phosphorus are of 
interest because of the fact that  the white phos­
phorus.  which becomes yellow when exposed to 
light is verv poisonous and the red phosphorus  
(obtained by heat ing the wh i t e '  to about  238 C. 
in a closed vessel is a non-poisonous when pure.

VVhite phosphorus  has the appearance of a 
somewhat t ransparent  white wax. is soil and can 
he cut with a knife. It melts at 44 C. and boils 
at 2S7 C. "« hen exposed to the light it becomes 
brownish veiiow. White  phosphorus  oxidizes r a p ­
idly, catches as fire, spontaneously in the air  with

a format ion of white fumes. It is luminous in the 
dark. W bite phosphorus  is a powerful poison and 
1/10 of a gram is sufficient to cause death. In 
cases of phosphorus  poisoning it is found absorbed 
in the liver (which is distended;  in the .blood, 
and in the expired air. The antidotes consist 
of one gram of copper  sulphates, dissolved in a 
half a li ter of water.

Red phosphorus  consists of an apparent!' . '  am­
orphous white reddish brown powder wi thout  
odor and is not phosphorescent  m the dark and 
is not set on nre ny friction. It is not poisonous, 
and catches tire only at a temperature above 2GO C. 
W hen heated rapidly to 260 C. in an atmosphere 
of carbon dioxioe it is t ransformed into the va­
pors of ord inary  yellow phosphorous.

As an industrial  poison it occurs only in the 
chronic form, occasioned hy the absorpt ion of very 
minute  particles of the white phosphorus  long 
al ter  the worker  has left the exposure. Chronic 
phosphorus  poisoning affects the henes of the 
face, beginning with inflammation and sclerosis 
of the bones. Swellings and ulcerations on the 
gums and tne mucous memnranes , pain even in 
the sound teeth,  loosening and falling out of the 
teeth, destruction of the jaw bones and numerous 
channels which burrow throuzb the cheek. The 
under  jawbone is more often affected than the u p ­
per : here the process goes on without formation 
of new hones hut with local destruction of the 
parts. There  is a remarkable  brittleness of the 
hone, decline of appeti te,  complexion,  diarrhea, 
emaciation,  but  in spite of all these symptom; it 
is very rare that  death occurs f rom exposure to 
this mater ial  unti l  considerable time has elapsed. 
Because of the horr ible symptoms it is necessary 
to avoid exposure to this material  wherever pos­
sible. There is no specific medical t reatment  anc 
ail of the work possible should he done in the 
way of prevention of exposure. In any cases where 
the enaineer  suspects there is exposure to light 
phosphorus  full details should he repor ted to the 
Home Otnce. Par t icu lar  attention should be paid 
to whether  or not dental care is furnished the 
workers. Isolation of the process and ventilation 
hy means of exhaust hoods, and aeneral  ventila­
tion will minimize,  hut not eliminate the hazard.

O
ROCK VGOOL

The ut i l ization of furnace slag in the form of 
wool for insulation purposes has Become so exten­
sive tha t  the former  metallurgical  by-produce is 
now manufactured direct and marketed under  va­
rious names such as rock wool, mineral  wool. etc. 
In insulat ins houses, this material  is blown into 
ail sp aces in the outer  walls and a covering laid 
down in the attic so that the house is completely 
insulated. There  is considerable dust exposure in 
tiie blowing of the insulating materia! into the 
waiis. Tests indicate that  even excessive concen­
trations of class wool do not produce fibrous re­
action when injected into amm.ns. Animals that 
have been exposed to the dust of the rock wool 
do not show any significant physical changes. It is
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our opinion that  exposure to rock -wool dust  does 
not constitute a serious occupat ional  disease haz­
ard: however, it is to be desired that when men 
are exposed to high concent rat ions of this dust 
that respirators be worn. This is because in case 
of claims it is very possible tha t  people micht  
bring out the fact they have been exposed to 
excessive amounts of thi« dust which contain little, 
if any, free silica and that  no protect ion had  beeD 
provided.

i3
ANNEALING

Malleable cast i ron is made by the annealfnz 
c>f white cast iron wi th in  a certain range of com­
position. There  are two distinct forms, the black 
hear t and white heart .  I n  the manufac ture  of 
white hear t  mal leable cast iron, the white cast 
iron is packed in iron oxide i mill  scale or  hem a­
tite ore '  for several day3 at a tem pera ture  of 
500 to 550 degrees Centigrade.  T h e  decomposi­
tion of the cementite is followed by  the removal  
of most of the carbon.  Ther e  is no par t icular  
hazard  connected wi th  the operat ion.

In  the manufac ture  cf  b lack  hear t  malleable 
iron the packing mater ial  is an inert  mater ial  
such as sand or cinders. The  inert  mater ial  is 
used so that  none of the carbon will be removed 
except that  on the surface. ben  sand is used 
?s the packing mater ial  there is considerable haz­
ard connected with its use. The sand is dry, and 
in dumping the annealing pots there is a large 
amount  of dust.

If sand is used as a packing material  in an 
annealing operat ion,  the pots should be dumped 
under  a hood. If this is no t  feasible, the castings 
should he handled, in an isolated room bv men 
w ea r im  respirators.  ’'w henever  an engineer insoeets 
a foundry where any annealing is e a r n e d  on he 
should describe in detail  :be nature  of the pack­
ing tha t  is used and the manner  in whtch  it is 
handled.

3
TCTLDIHG

"'S’elders are exposed to electric shocks and 
burns,  rad iant  energy, g3ses. fumes and dust. Al­
though the question oi  shocks and h u m s  is not 
one whtch involves occupat ional  disease exposure, 
it mizht  be  well to ment ion,  in passing, some of 
the precaut ions tha t  can be taken. The operator  
should he careful  to s h u t  the current  on while 
chanzinz electrodes. I t  is dangerous to remove 
them while they are alive unless the opera tor  is 
insulated f rom the ground or wears insulating 
gloves, "ft elders should  alw ays stand on dry foot­
ing. In case of electric shock, artificial respi ra­
tion should be aiven at once. F o r  protect ion from 
possible burns  f rom aiobules. the operator  should 
*ear  a protective apron.  Some operators also 
wear leggings and sleevelets of leatner  or other  
nre-resistina material .  A gauntlet  type of ziove, 
preferably of leather.  ¡3 sometimes used for pr o­
tection of the hand f rom the arc ravs and splatter 
of mol ten metal  and sparks. The  protect ion 
against rad iant  energy is well recognized. I t  is

impor ta nt  ior  the assured to realize tha t  the zias3 
smelds in the welders’ helmets should he of  such 
composit ion to ansorh the infra red and ul tra 
violet rays. It is not  a question of just  a piece 
of colored glass, and care should be exercised in 
purchas ing protective equipmen t  to make certain 
it meets with s tandard specifications. One point 
that  is often overlooked is tha t  welders’ helDers, 
crane operators and others in the shop should be 
suppl ied with sui table welders'  gozzies.

Under  the occupat ional  disease hazards con­
nected wi th  welding we have <T i gases. i2 j fumes 
m d  dust. Under  the first heading of zases there is 
, considerable difference of opinion rezard inz the 
exposure. There  is no question that  oxides of 
nitrogen, ozone, mav he formed auxins arc weld­
ing. There  have been  some death cases repor ted 
wi th symptoms similar  to those caused by ni tro­
gen peroxide poisoning, where the men were en­
gaged in arc welding. However,  these cases are 
very rare and it  Í3 possible tha t  there is a ques­
tion of individual  susceptibility. I t  has never 
been proved t h a t  dangerous concentrations exf 
ni trogen oxides or 02one can be generated by the 
welding arc. I t  is almost certain tha t ' i t  is not pos­
sible to generate any appreciable amount  of n i ­
trogen oxides or ozones f rom the acetylene welding 
dame.

The si tuation at the present time in regard 
to gas poisoning from welding operations seems 
to be that  there is an ir ri tat ing gas of some sort 
given oil in welding which may cause fatal lung 
irri tat ions among cer tain individuals working in 
confined spaces. ^  e have found marked cases of 
oxvzen áenciencv amona welders worsairz in 
rather  poorly venti lated buildings. The  buildings 
were not small en o u ih  so as to be called a con­
fined space, and for this reason a great deal of 
ventilation is necessary in connection with weldmz 
operations.
2. F um e H azard

By fume hazard  we refer  to the fine metallic 
or mineral  oxide volatilized by h e 3t. These fumes 
mav come f rom the materials  welded, f rom the 
coannzs of the materials welded and from the 
coatmzs of the electrodes. The most serious haz­
ard that  mav be encountered is that  oi lead 
poisoninz. The  symptoms are colic, constipation,  
wrist drop, loss of appeti te,  nervousness and even 
insanity. The most serious cases of lead poisoning 
f rom weldinz have occurred among men cutting 
metal  that  had  been pain ted  with lead paint. 
Manganese is a possible source of poisoning from 
the weldinz rod coatings. In  the gas-snieided 
tvpe of electrode coating there is considerable 
manzanese which may be volatilized. Among 
the more common tvpes of electrode coatings this 
is the onlv caustic metal  that  mizht  be given oS.

In the welding of galvanized material ,  _ zinc oxide fumes are zivea off w n ic h  cause zinc cfeiils, 
ague or metal-fume fever. This is very uncom­
fortable and sometimes briefiv Gisaoling, out not 
considered danzexous and aces not have detect­
able after effects.

In connection wd:a weid.ng in co ca seo  spaces.
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it ha? been found that  these men show x-rnv plates 
which arc very similar  to those of silicosis. At 
the present t ime it is ronsiilered tha t  this condi ­
tion is not s i l i c o - i b e c a u s e  the men are ap p a r ­
ent! ' - in good heal th  and show no predisposit ion 
to tuberculosis. Ho'..ever, because of this condi­
tion. it is well that  welders are not exposed to 
silicosis producing dust. For  this reason, arc weld­
ing should no*, lie done in the open foundry or 
in ether  dusty locations. From a claim standpoint,  
it would make the m a n ’s condition appear  much 
wor-e it he had a siizht indication of -liicosis. the 
webhr.z exposure would make the x-ra\ plates 
mtr  h worse than  the condition really was. It is 
behc’. ed at the present time that  the .x-ray n n J in . s  
in '-'eiders are prohablv due to a harmless color­
ation of the lungs from iron oxide.

Proper  control of the hazards from wcldinz 
is based upon the following precaut ions;  < 1 1 A en- 
tilztion.

In all shops there should be ample ventilation.  
E ’-cn in comparat ively larze shops cases of oxy­
gen deficiency have been found. In confined spares 
ventilation is absolutely necessary. In most case; 
it will be found cheaper  and easier to use exhaust 
hoods placed as near  the work a; possible for 
th - best results. It is much  simple'- to remove 
t l r  tames  from the air at the point of generation 
than to change the air  in a larze room otter, 
cnmitth to keep the concentrat ion wh h in  sate 
iambs.

2. For  galvanized, work in well venti lated 
shop;, an efficient filter-type respirator  will pre­
sent zinc shakes or  azue.

3. The use of air  masks will zive complete pro- 
tom,on from dust, fumes and oxytmn defi'-ien-y.-I. Anv man wi th a chest cold should he very 
abenuateiv protected while weldinz. If he ha; to 
uo ar.v galvanized work he should wear an air
ruo=k.

3. For  work in a ra ther  poorly venti lated shop 
w'here there is no danzer  of oxvzen der.cienc--'. a 
combination filter-type and chemical-!} pc re ;p:r- 
ator will give satisfactory protection.

6. The welder should have some idea of what 
he i? workinz wi th so he may plan hi;  venti lation 
and protect ion accordingly. He should know 
whether  or  not the material  he is cut t inz is painted 
with lead paint  or  not. It is obvious that if he is 
workinz wi th a gas-shielded type of electrode more 
' en t i i a t i on  is necessary than with the slr.g-;’nicld 
type.

7. In stainless steel welding using a rod with 
a ca]r jum fluoride flux, there are very obnoxious 
fumes r iven off and the local exhaust hood or air 
mask should be used for protection.

8. In  case a a t 3n is overcome he should be 
kept  absolutely cpjiet. Unless brea th inz  b.as 
' topped,  artificial respiration should not he riven. 
Th,2 ¡9 l iable to favor the format ion of water in 
the lunr .  A doctor should he called at once and 
the pat ient  should not be allowed to sit up. al- 
tliouz'n he mav appear  to he recovered. In ca;e 
of poisoninr i rom ir ri tatmz rases such as the ox­
ides of ni troren.  the pulmonary conzeslion may

set in from six to twentv-four hours after exposure. 
In connection with the precautions,  we would like 
to br ing out that  in most cases there is not an 
outstandinr  hazard connected with weldtr.r oper­
ations. but under  certain conditions there mav be 
a very dangerous condition. The  main recommen­
dation to make is the proviJ inz  of an adequate 
amount  of air to the workmen,  ei ther  b'. exhaust 
\en ti lat ion or air masks.

e
SILICOSIS

There are three known factor: unon which the 
development of silicosis depends:

1. The amount  ot free silica ;n the duM.
2. Fne concentrat ion of dust in a state of fine 

division tn the atr breathed.
3. The durat ion of exposure to such a nuM.
The auest ion naturai iv arises as to wr,3t is

silica. Sil ica is the oxide of the mineral  element,  
sil icon, which is a consti tuent of more than half  
the rocks and mineral ;  that form the earth's crust.  
It is important ,  in view of what is known about 
tlie disease, silicosis,  to distinguish between silica 
in the free st3te and sil ica in the chemical  co m­
binat ion with soda. l ime,  maznesia.  metal  oxides  
and other basis. These compounds  of silica are 
known as silicates.

Free silica in the crystalline form is practical! ' - 
synonymous with quartz,  but it also occurs as trid- 
ymite and cristobalite. Quartz in its commonest 
na tura l  forms, occurs a? sand, sandstone. quar tz­
ite and rock quartz. Quartz is also a larze com­
ponent of schist, flint, chert ,  granite. Tripoli sand 
and rot ten stone. It occurs in certain preciou; 
zem stones and in pezmat ite d'.'kes u-ual lv found 
ii, feichpar rock.

T ndvm it e  and cristc b 3 ; ! c not aoutuian! in
nature,  but are found in art ineta’.'.v manufactured
silica sucti as silica b: ■ :cks or rcf rac’orv bricks
for furnace lininzs. Th substances, as well as
silica class arc maue hv ¿us:;r.z si.ica at hizh :ert-
perature.

Chalcedony and r.ir. : .ire‘ srmetim.es cias-erf a5
colloidal terms of quair:z. Chalcedony na- no
crystalline proper t ie;  which are visible to the na­
ked eve. ami the optica! properties of flint ar° 
undetermined.  These i n s t a n c e s  consist of quartz 
fibers inier-'nerscd with hvdrated silica, or  ODal.

Silica aho occur; in amorphous  hvdrated form 
such as opal and diatomaccous earth,  sometime; 
called kleselzTihr. This tvpe of silica is more 
casilv soluble than quartz.

Quartz rock i- found in nearly half of the 
state? of the United States, and sandstone is pres­
ent in practicallv all. Sandstone and abound sand, 
however, are produced c’nieflv in Illinois. M;s- 
-ouri. New Jcrsev. New' f o r k .  Ohio. Pcnnsvlvaniz.  
Virznna.  TVest Virzinia 3nd 7» isconsin.

Di.uoir.acous earth, which i* rompo'eri  of :Pi- 
cou» skeletons of micrc-sconic aquatic plants dia­
tom- is present in deposit» loca'ed ir. L a i , forma, 
i irezon. Nevada.  I  tab. 77 ashinz'on.  Lonn-’cf. 'ut .  
Maryland. New Hampshi re.  New k ork. \  irzir.ta 
and Florida.
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USES OF SILICA
Abrasive Uses; 

scouring a n d  polishing 
soaps and powders.

Sandpaper

Sandblast Work.

Metal Huffing, Burnishing 
and Polishing.

Sawing and Polishing 
Maxbie and Granite.

TVhe'stones. Gnndstcr.es. 
Buhrstcr.es. puipstones.
0 . ¡stones.

Tobe ?rlills.
Lithographer’s g r a i n i n g  sand.
Tube Mill Grinding Pebbles.
In tooth powders and pastes.
tVood polishing and nnishu^.
Refractories uses: 

in maxing silica nre bricic 
and ether refractories.

Me tail u rn  cal Uses:In making silica, ferrn- 
silicon and siucon ai!o>s 
of ether metáis such as 
copper.

TYPES OF SILICA USED Quartz, Quartzite. Flint, 
Chert Sandstone, Sand, Tripoli and Diatotnaceous 
Earth: all in finely ground 
states.
Quartz. Quartzite. F lin t  
Sandstone and Sand: 
coarsely ground and closely sized.
Quartz. Quartzite, Sand­
stone. and Sand, pressed into sharp angular grains 
uniform in size.
Ground tripoll and other 
forms of ground silica.
Sharp cleaned sand grated 
into various sizes.
Massive sandstone fr-m verv 
fine to moderately coarse 
grain.
Chert flint and quartzite.
Medium to fine sand or 
rather coarsely ground silica 
and Tripoli.
Round flint pebbles.
Various forms of pure silica finely ground.
.Ml forms of silica to 
medium fineness.
Fairly pure quartzite known 
as ganisier: not less than 
57 rt silica tightly inter­
locking grains desired.
Mcderateiv pure 53nd mas­
sive crystalline quartz, sand­
stone. quartzite, or chert. 

.Has a me!tin? basic ores. 
Massive quartz and quartz-

insecticides
Fillers in rubber, hard 

rubber, pressed molded 
goods, phonograph records, etc.

Road asphalt surfacing 
mixtures.

Ceramic Uses which comes under the word Mineral Fillers above.
Potters Industry as an 

ingredient of bodies and glazes.

Manufacture of Glass
Manufacture of fuse cord, 

chemical apparatus such as Pubes, crucibles and dishes.
Decorative Materials 

In the manufacture of gems, crystal balls, table 
tops, vases, and statues, 
rock crystal, amethysts, rose quartz, citrine quartz, smoky quartz, chrysoprase agate, chalcedon. opal, onyx, sardonyx, jasper.

Insulation
Heat insulation for pines, 
boilers, furnaces and kilns.

Sound insulation in walls, 
berw cen floors, etc.

structurai materials 
Sand-iime bncx.

Flint, tripoii and chert, and 
other amorphous siiic3 pre­
ferred; also other forms of very pure silica ail finely 
ground.
Pure Quartz sand.
Very pure massive cuartz 
preferred.

Massive and ground ai.vto- maceous earth.

Massive and ground 
diatomaceous earth. Moderately pure sharp angular sand probably finer 
than 10 mesh together -i.th 
a small percentage of finely 
pulverized silica.

Foundry-rr.c:d wash.

Foundry Parting sand.
Chemical Industries:As a lining for acid tow err- and massive quartz or quartzite. As a filtering 

medium massive uiatoma- 
ceous earth and m ooli form a sand, finely gran­
ular quartz or quartzite, 
finely ground tripoii, dia­
tomaceous earth and other 
forms of silica.

In the manufacture OÍsocium silicate.
In the manufacture ofgiaz?s.
?airt

As an inert extender.

M orrai Filiere 
As a wood filler.

Ground sandstone, quart: 5 i l i :  3and m pcli. m in in z . ç
Ground send and zrravei 11 & sri'i ;j
tripoii. in s .  p o it

Pure pulverized quartz sand, 
pure triooll and diatomace­ous earth.
Pure quartz sand.

Finely ground crystalline 
quartz also nneiy ground 

sanastene, and sand and 
tnooli.
Fineiy ground quartz, quartzite, 
oii and o'.n.er 
ground silica.

dust ap p ears  e* p ec ia llv  in  h ard  m rk  
v ea v a tin z . tu n n e llin g . b la s tin g , e tc .:  Gran­
ite  a u a rrv in g . m e ta l G rinding, san o  hlr.st-

tu re ot an rastve p o w n er . soan  stor.e. an a  5<->3 r* 
sto n e  p ro d u cts  m a n u fa c tu r in g . brick  ar.d c u v  p r o ­
ducts m a n u fa c tu r in g  and in  certa in  parts ot :o;:n- 
drv o p e ra tio n . It a n y  also h e  p resen t in c . r . - s r .  
lio n  wi t h  a ra te  an d  e n a m elw a re  m a n u fa c tu r in g ,  
r e fa c to ry  p rod u ct*  m a n u fa c tu r in g , terra co tta  
m a n u fa c tu r in g . and in  th e  m a n u fa c tu re  o f cla ss  
in  its  d iffere n t fo rm s.

5ilico*Ls. th e  d isea se  p ro d u ce d  b y  ‘ iiio a . is 
ca u sed  h v  b r e a th in g  th e  dust. T h e  p artic le*  b e ­
co m e lo d g ed  in th e  lu n g  t issu es  w h ere  th ey  h av e  
an ir r ita tin g  e ffec t  w h ic h  ca u ses th e  g ro w th  of 
fib rou s or scar tissu e . ThL* g r a d u a lly  take* th e  
p la ce  o f  th e  n o r m a l lu n g  tissu e  and th e c o n d it io n  
len d s to an incr"a*ed s u sc e p t ib ility  to tubero.] i 05;i. 
T h e  n a rtie le*  too sm a ll to b e  seen  are th e m ost
«nn *■OUÍ. The di!?eaíe neve* op* lv. d,epena«

cresta iline ! nz on the 2m 0 u n t oi fh:i =-t in *he air. the r. remor­
Sint :r:p- ! ion *•>1 Mil ca m the «TU?*. 2nd t .l i ° Mean ine?? ar
n-pcs 01 portIT* . In 5 m z 11 arr.oii r.t? ?i iir 3 ma^r he f 0 u n d

mix ed U th mar.v diner ent k i r. d :• oí dun.
i i C 3 0 Ì' all At n recent time 2 zr^Jt deal Ot M11'IV i rè

heirtz .re 1 » * f\n to the he$! r.ne: no»15 “i : 0 n troll: r> y * «gizers
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silicosis hazard.  The  following rules have been 
effective for a long t ime and are still of extreme 
impor t ance:

1. Control dual at the point of origin bv use of 
wet methods  or special exhaust ventilation. 
The water  saturated dust dries out and again 
becomes a hazard  if not removed.

2. Have the dust of work places examined to 
find out now much silica it contains. If o \er  
307c siiica is found in the dust the air should 
he purified so that the amount of dust is less 
than five mill ion particles > under  10 microns 
in size i per  cubic foot.

3. Sand blasting should he done onlv with the 
articles completely enclosed or the workers 
protected by positive pressure helmets.

4. Al ternate dusty work with non-dusty work 
as often as possible.

5. Have a physical  examination,  including an 
X-ray examination of the lungs, of all em­
ployees before employment,  and have per i ­
odic X-ray examinations of the lunas oí all 
exposed workers at intervals r.ot greater than 
one year.

6. Substi tute steel shot for sand in ab ra sne  
blasting.

T. Lse approved respirators against silica dust 
for short  exposures.

©

ARSE XT C POISONING
Arsenic, the metal ,  is a brit t le,  steel gray sub­

stance which is harmies: .  hut poisoning occurs 
irom even, compound of arsenic. The most pois­
onous solid compound is white arsenic or arseni- 
ous acid. The best known compounds in indus­
trial use are Paris green and Scheeie's green com­
posed of mixtures of arsenic and copper. Arsenic 
vipors having a yellow color ana characterist ic 
garlic odor are given off when arsenic compounds 
are heated.

Arseniuret ted hydrogen gas. an extremely pois­
onous gas with no color and a bad smell, is pro­
duced when acids act on metals containing arsenic.

Arsenic compounds  are used in industry in 
preserving furs, feathers,  and skins; when remov­
ing hair  from hides ; making artificial stones and 
enamel ;  decolorizing glass and crystal; in black 
or green bronzing,  the manufacture of insecticides, 
in the chemical industry and prepar ing green 
dyes and paint.  The  ores of many metáis,  such 
as ronper  and lead contain arsenic.

Poisoning occurs by breath ing the dust or va­
pors of arsenic compounds  or taking arsenic com­
pounds into the mouth.  Arsenic may ai-o enter 
tne bodv through the skin if the sxin is broken. 
W hile arsenic and it: compounds are uses :ar 
more in medicine th an  in industry, tney ao occur 
sufficiently often to warrant  extremely careiui at­
tention whenever they may be found m use du r­
ing the course of an inspection.

Control of the arsenic hazard is based upon 
the following requirements.

1. TV ork rooms should be well venti lated 3nd 
arsenic dust and vapors should be removed 
at the point of origin by suitable exhaust 
ventilation.

2. Work tables with down draft exhaust lentila- 
tion should be used where arsenic dust is pro­
duced.

3. Arsenic fume- should be eliminated bv p a c ­
ing t h e m  t h r o u g h  coke anti n i t r i c  acid.

4. Floors o! work room should be of cement 
to prevent absorption and permit  easv clean­
ing.

5. Receptacles for arsenic compounds should be 
of metal  to present  breaking or leakage.

6. Overalls, gloves, and masks should be sup­
plied to workmen when necessary.

7. Floors of work room should be cleaned daily 
by washing down with water  or with a 
vacuum cleaner.

8. Proper  sanitary facilities should he supplied 
to workmen and they should be encouraged 
in the practice of persona] cleanliness.

9. Physical examination should he made of all 
emnlovees before working with arsenic. 3nd 
then thereafter  at least once a year on a regu­
lar  basis,

CARBON MONOXIDE
Carbon monoxide is a colorless, odorless, ex­

treme;'. '  deadlv gas. I; gives no sign o; its pres­
ence and can only be detected by special ap par a­
tus. It is produced when wood. coal. coke, gaso­
line. or anv other substance containing cartoon 
is incompletely burned.

It is alwavs found in the exhaust trom gaso­
line engines and it maxes up  about twenty 
to thir ty per cent of the content of ordinary i l lum­
inating gas. It is found in the air wherever detec­
tive gas appliances are used, such as ironing ma­
chines. soldering machines, hat pressing machines, 
gas furnaces, etc., and where ier  motor  cars are 
run in garages or shops. It  is found also in the 
following industries:  Testing of gas meters, repair  
of gas mains, location of gas leaks, blasting oper­
ations and explosions as in mines, care of furnaces 
in factories, in steel mills, and in the distil lation 
of coal tar.

The  bodv must have plenty of oxygen all the 
time. Oxvgen is supplied to the blood bv means 
cf the lungs through the air that is breathed,  but. 
if carbon monoxide is in the air. the blood taxes 
it up instead of ox>ger. and the body suffers from
o x v ; c n  i t a r s a t i o n .  C a r b o n  m o n o x i d e  c a n  c a u s e  
sudden collapse and death without any previous 
ssnmtoms. but usually various s 'n ip tems occur. 
The commonest of these are headaches, dizziness, 
drowsiness, weakness, contusion, nausea or vom-
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itinz. palpi tating of the heart ,  and throbbing in 
the head. "When these symptoms are felt, serious 
poisoning can be avoided as a usual thing if fresh 
air is reached immediately.

Proper  control of the carbon monoxide hazard  
is based upon the following precaut ions:

1. Adjust  flames, drafts,  and equ ipment  so that  
carbon monoxide will not be formed.

2. Remove carbon monoxide when it is unavoid­
able. at the point  of origin bv special exhaust 
ventilation.

3. Have- the atr of work room tested for carbon 
monoxide.  The  concent rat ion of this gas 
should not r e  allowed to reach two parts 
in ten thousand parts of air.

4. Frovjde all se.—. ice gas masks where exposure 
is unavoidable.

3. In industries where carhon monoxide is pres­
ent in excess of two parts per  ten thousand 
parts of air, an oxygen-carbon dioxide inha- 
lator  should he available. Special attention 
must be paid to reducing the danzers from 
gas heated appliances and gasoline motors.

6. All gas appliances should he installed bv com­
petent  persons 3nd used only w-hen made by 
reputable manufacturers.  V. ornout  or second 
hand equipment should be avoided. All such 
equ ipment  should be inspected periodically 
and appliances and connections repaired 
when necessarv.

7. Garages should install a general ventilating 
svstem or arrange for the removal of gas di­
rect from the exhaus t pipe of the car. The 
motors of automobiles should not be allowed 
to run for more than thir ty seconds wi thin 
the garage unless there are special venti lat­
ing arrangements.

The diagnosis of carbon monoxide poisoning 
depends mainlv on exposure and svmptoms. Tne 
gas can seldom he found in the blood, as it disap 
pears from it ent irely wi thin four hours.  Fresh 
air is all that  is necessary for mild cases, and 
those exposed to carbon monoxide and snowing 
indications of faintness, sleepiness or drowsiness 
should be taken into the fresh air at once. For  
acute cases, artificial resp irat ion in the fresh air 
by the Schaefer  m eth od should be started at once 
and continued unti l  the pat ien t can be removed 
to a hospital.  I t  is therefore,  essential that  the 
proper  method of apply ing  artificial respiration 
be taught to all whose work may bring them m 
contact with this gas.

METALLIZING
One method that is being used quite widely at 

the present time for applying protective coating 
to metallic surfaces is tha t  of metallizing. This 
consists of spr3->. mg mol ten metal on the surtace 
which is to be protected. It  may, also, be neces­
sarv to clean the surface to be sprayed by sand

or steel abrasives which introduces still another  
hazard  which is discussed elsewhere in this m a n ­
ual. The  metall izing is done bv feeding a strip 
of metal  wire into oxy-acetyiene or oxy-hydrogen 
flame. The  metal  wdre is melted bv the flame and 
car riea  forward by the force of the gas pressure 
to the surtace to be covered. The concent rat ion 
of very fine dust or fumes are extremelv h igh  and 
in cases where mater ial  such as lead, cadmium or 
materials containing these substances are sprayed 
there is 3 very serious hazard.  Wherever  this 
work is dane a positive pressure helmet should be 
used. This is the only possible method of protec­
tion where poisonous metals are sprayed. In in­
spections of risks where this mpe of work is car ­
ried out informat ion should be obtained as to the 
kind? of metal  sprayed, the tvpe of protect ion 
used at the present and also the type of protec­
tion that  was used in the past by the present 
workmen.  This par t icular  operat ion is ext remely 
hazardous  and severe illness has resulted as the 
result  of several hours exposure.

©

DUST HAZARDS 
P  A B T I

The li teral denni tion of pr.eumconiosis is 
"dustv lung." not necessarily "damaged lung.” in  
the past, it has been used as a general term to 
designate abnormal  conditions of the lungs that 
may result from the inhalat ion of dust. Clinical 
observations and medical research indicate tr.ar 
silica I Si 0.1 is the most damaging element of tne 
various inorganic dusts.

Silicosis, as denned bv  the American Public 
Health Association, is a disease due to brea th ing  
air containing silica, character ize!  anatonically ny 
gcneralizcd i ibrotic changes and the development 
of miliary r .odulation in Loth lungs; and clini­
cally by shortness of breath,  decreased cnest ex­
pansion. lessened caoa'-itv for work, ansence oi 
fever, increased susceptibil ity to tuberculosis 
(some or all of which svmptoms may be present . 
and by characterist ic X-ray findings.

Briefly, fine particles of free silica may p en e ­
trate into the lungs where they are picked up by 
certain migrat ing cells whose function is to re ­
move foreign substances from the lungs. V h e n  
the amount  of silica in the lungs is such that  
these cells cannot take care of it, they die and 
build up  coarse fibre-like tissues in which the 
tuberculosis germs, if present,  may flourish. The 
progress of the disease is generally slow and may 
take a number  of years. Once contracted, it is 
considered to he progressive and may result  in 
total disability or death from silico-tuberculosis.

Onlv dust particles less than 10 microns in 
size * one micron eouaLs one 25.000th of an men i 
are found in the lungs. Larger  particles are. 
therefore,  considered to be less harmful.  Silicosis 
can be nrevented only by protecting the worker
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i ioni dust containing free silica and serecite (white 
mical a l though no inorganic dust should he con­
sidered as non-hazardous unti l  definitely proved 
so.

Asbestosis is a disease, in some respects similar 
to silicosis, caused by the inhalat ion of asbestos 
fibres. Its clinical features include the slow de­
velopment of a characterist ic tvpe of fibrosis 
I fibrous t issue!.  Because asbestos dust consists 
of fiures. it does not penetrate as deeplv into the 
lungs as does silica dust. and. instead of killing 
the migrat ing cells l.phagocvtesl it lodges in the 
■ walls of the bronchioles ' a i r  passages i producing 
fibrous tissue which tends to constrict these pas­
sages. Infections, such as tuberculosis,  are not so 
frequent  as with silicosis. Asbestos fibres may 
constrict the blood vessels in the lungs, result ing 
in an overtaxed hear t  and hear t  trouble.  An indi ­
vidual may be free f rom symptoms for a nu m ber  
of years, a l though exposure of a very few years 
has produced definite symptoms. The prevention 
of asbestosis must  he accomplished through dust 
control measures.

Anthracosis  and siderosis are types of pneumo­
coniosis result ing from the inhalat ion of coal and 
iron ore (sideri tel  dust respectively. In the ab­
sence of silica, these dusts produce a fine diffuse 
fibrosis in the lungs, accompanied by p igmenta­
t i o n — black and red respect ively— due to the 
color of the substances. In ne i ther  case does dis- 
abilitv result. F ro m  a practical  standpoint,  dust 
in hard coal mines usually contains free silica and 
may produce anthraco silicosis. Most hemat ite  
ores are associated with free silica and can pro­
duce disability.

It is generally considered that  the development 
of these forms of pneumoconiosis is based on these 
factors: i l l  The  concent rat ion of dust in the air:  
l2i The propor t ion of the free silica or asbestos 
(as the case may be) in the dust:  13 ( Tile length 
and continui ty of exposure. There  may also be 
individual susceptibil ity, but ,  from an engineering 
standpoint  the first three named  factors are the 
pr incipal  ones.. _

This, therefore,  means tha t  the higher  the pro- 
'por t ion  of free si l icaMquar tz)  or  asbestos in the 

dust of the air tha t  is brea thed ,  the lower should 
be the total concent rat ion of dust. On the other  
hand, if the silica or  asbestos content of the dust 
is low. it is bel ieved that h igher  total concentra- 
lions of dust can be breathed  without physical 
impairment.  However,  there is an u p pe r  limit 
of dustiness, irrespective of the nature of the dust, 
bevond which certain types of lung conditions 
may develop if this dusty air is breathed.  This 
limit is at present  cons idered' to be 50.000.000 par ­
ticles of dust per  cubic foot of air.

P a r t  II
Silicon is one of the most abundant  elements 

in nature.  Free silica is silicon dioxide i S i O j  as 
differentiated from physiologically inert  silicate; 
w-hich are metal  salts of the hypothet ical  silicious 
acid (i.e. Ca Si 0- ,  Ca A l ,  Si_. O O .  It  occurs 
ei ther  as a pr incipa l  consti tuent or as an impuri ty 
m  most ores, rocks, clavs, sands, and other  inor­
ganic substances of industrial  impor tance — the 
higher  the percentage of silica the greater the 
heal th  hazard.

Quartz. Q uartzite. F li nt . Ch er t . T ripoli . 
D iatomaceous. E arth. Sand, and S andstone. ;5 i 
are the most common forms of silica, varying only 
in creptal l ine form and occurrence in nature.

A reasonable s tandard of permissable dusti­
ness for inert  du-ts is as follows:

Million 
partic1«  
p«r cubic 
foot of n r

When associated with no quartz — 50»4 4* ». low "  — 3044 44 4« 30G- “ — 1544 44 ». 10071 *’ — 5
standa rds are n u re lx arbitarx .  being b.

on experience plus slight medical evidence.
Asbestos is a fibrous mineral  widelv used in 

industry.  Chrysotile i H 4. Me-. Si;. 0 ,  > is its 
most common form. Certain varieties of Tremn- 
lite. A m p h ib o le . Serpentine  and A n thop hx lhre  
are al-o known as Asbestos, al though of lesser in­
dustrial  importance.  The handl ing of asbestos 
generates a dust compound of fine fibrous par ti ­
cles which when inhaled over a period of time, 
may cause asbestosis.

Granite dust contains about 30C- free silica 
and is one of the worst offenders in the causation 
of silicosis. The  f requenev of silicosis, tuberculo­
sis. bronchites.  pneumonia  and other  respiratory 
ailments is abnormally high among workers ex­
posed to granite dust.

M arble and L imestone are compo-ed princi­
pal ly of calcium carbonate which is pnysiollogi- 
cally inert. Unless silica is present in excessive 
amounts,  this class of rocks may be considered 
relatively non-hazardous.

CHALK mostly calcium carbonate of fossil ori­
gin ma\  be included in this group.

Sandstone, a rock consisting mainly of par ti ­
cles of quartz sand cemented with silica, is used 
in gr inding wheels and in building material .  Its 
high silica content renders it a definite occupa­
tional disease hazard.

M ica and Sf.recite (Whi te Mica'  arc pos­
sible offenders as causes of silicosis. W here \ er  
possible, the use of sand containing needle-like 
crystals of serecite should be avoided.
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Gypsum . P laster of P aris are pr incipa lly 
Calcium sulfate and do not present  a serious haz­
ard.

Carborundum (si l icon carbide,  Si C; Alu .n- 
DUM, ALOX1TE, Corundum (Oxides of Aluminum) 
are widely used as artificial abrasives, especially 
in grinding wheels. An investigation revealed no 
unusual  hazard in breath ing  the dust of these sub­
stances.

C o al or Carbon dusts, in the absence of free 
silica may produce a mild fibrosis with discolora­
tion of the lungs, but  are not disabling.

Cement  D ust usually contains from to 
6 .5T or more free silica. The f requency of res­
pi ratory ailments among workers exposed to ce­
ment dust (dustiness ranging from 22 to 63 mi l ­
lion particles per  cubic foot of a i r ) is about  twice 
that  of workers in non-dustv trades.)

T alc (Soapstone) is used in toilet powders, 
as a filler in paper  manufactur ing ,  in slate pencils, 
etc. Talc usually contains impuri t ies especially 
tremolite.  Talc dust containing 40r e or  more 
tremoli te may induce a fine diffuse bi lateral  fibro­
sis of the lungs which is demonstrable in the 
X-ray. In the absence of free silica it cannot  be 
said to be disabling.

Slate dust reacts in a manner  similar to high- 
tremoli te talc.

Georgia T alc dust containing only lO^c trem- 
ulitc with trace« of free silica has produced a high 
frequency of pneumonocomosis  and tuberculosis.

Organic D usts ("Wood. fu r. textiles, leather,  
etc.!, are not pneumonoconiosis producing hut  
may exhibit  i r ri tat ing or  toxic propert ies,  dep end­
ing on the nature  of the substance.

9

DUST CONTROL
In industrial  hygiene work, the following are 

the chief factors in determining the dust hazard.
1. The nature of the dust 

(a.) Its composit ion
lb) Its particle size proper t ies

2. The concent rat ion of dust in the air
3. The  degree of exposure of the workers to 

- dusty air ...
4. Its physiological action» whether  it is

ia i  Physiologically inert  
(b) Capable of producing an allergic reac­

tion (hay fever)
(c) T o x ic — ' lead,  etc.)
i d '  Capable of producing pneumonoconio­

sis
Dusts are solid particles generated by the me­

chanical disintegration of solid organic or inor­
ganic materials.  A dust cloud may be composed

of billions of  particles of varying sizes and shapes, 
each visible particle accompanied bv  m an y mi­
nute particles visible only unde r  the microscope. 
As the dust is generated the larger particles settle 
out wi th a velocity depending,  among o ther  
things, on  size. The  smaller  particles settle out 
more slowly and may be caried throughout  the 
p lant  by  air currents.

In  a mater ial  of uniform properties,  the aver­
age particle size is the same as the size of the 
individual  particles,  and a chemical analysis by 
vaeight can be applied numerically.

In  an indus tr ial  dust cloud, however, there 
is a wide variat ion in the sizes of the individual 
particles. One large particle of quartz w-ill weiz'n 
more than one hu ndred  small particles of feld­
spar.  A chemical analysis reported  by weight will 
show the presence of over 50>c quartz,  by n u m ­
ber,  less than  l^c-

I n  occupat ional  disease work we are interested 
in the num ber  of particles of quartz less th an  10 
microns in size per  cubic foot of air, since the fre­
quency of resp iratory diseases was correlated to 
numer ical  dust counts.

Because of the difficulty in distinguishing free 
silica from combined silica, chemical analysis must 
be accompanied by pe trographic analysis in which 
minerals  3re identified by their optical properties.

Dust particles in the air may contain a posi­
tive or negative electro-static charge. The attract ion 
between particles of opposite electrical propert ies 
causes them, upon  contact,  to cling together,  a 
process known as flocculation. Flocculat ion in­
creases the settling rate of a dust cloud.

In  dealing wi th this problem, a dust cloud 
must be visualized as a suspension of non-uniform 
particles of constantly varying size, percent  com­
position. of irregular  concentrat ion and unpre­
dictable behavior.

The  first step in dust control work is to deter ­
mine the concentrat ion of dust in the air. involv­
ing the collection of dust from the air and its 
quant i ta t ion by laboratory means — making dust 
counts.

Dust counts are reasonably accurate approxi ­
mations of the num be r  of particles of dust con­
tained in a given volume of air. The information,  
when obtained,  merely signifies that  at that  par ­
t icular  instant and location, the sampling device 
used collected the determined amount of dust. A 
sample taken short ly afterwards under  different 
weather  conditions, or  in a slightly different loca­
t ion will vary considerably. An instrument sam­
pling small volumes of air will produce a greater 
percentage of e r ror  than will an instrument sam­
pling large volumes of air.

To obtain a representat ive picture of condi­
t ion4. it is necessarv to average the results of a 
num be r  of large volume samples taken in the 
same spot over a long period of time, employing 
an ins trument of known efficiency against all 
particle sizes of the given dust.

When dust in the air is visible we know the
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haza rd  exists, when not  visible, dust counts should 
be employed.

The  earliest practical  ins trument  for sampling 
dusty air was the Konimeter  (dust meter )  devel­
oped by engineers in the South African mines. A 
measured volume of air is drawn by a small  hand 
piston thro ug h an orifice and impinged at high 
velocity upon  a ci rcular  glass plate which is usu­
ally coated with a film of gelatin. The  dust in 
the ai r  sticks on  the  plate in a spot roughlv circu­
lar. and can be counted directly through the at­
tached miscroscope. ’S hile this ins trument  is of 
low efficiency and can sample onlv verv small 
volumes of air, it can take 30 samples on one 
plate, is compact ,  and obviates the necessitv of 
labora tory counting.  It was used successfully in 
South Africa as a comparat ive instrument ,  and 
aided mater ial ly in South African dust control 
work.

The  Owens m eter  was first used to sample at­
mospher ic dusts. A hand piston draws the dusty 
air through a tube  lined with wet blot t ing paper  
which serves to  humidi fy  the incoming air. The  
air passes thro ug h a slit orifice, and expanding,  
is chilled,  causing the moisture in the air to coat 
the dust particles wi th water.  The coated p a r ­
ticles are impinged on a small cover glass, oppo­
site the orifice, in  the form of a r ihhon.  The  
particles in this r ibbon are counted urlder a 
miscroscope. usual ly employing oil immersion 
methods.  The  Owens jet meter  is very efficient 
for ext remely fine dusts. For  industrial  dust? it 
is about  40r c efficient, but  its compactness and 
simplicity rende r  it invaluable. Like the koni ­
meter  it takes small ‘grab*’ samples and unless 
used proper ly mav give misleading results. The  
principal  disadvantage of the Owens ins trument  
is that  a new cover must be inserted for each sam­
ple. and in changing,  exposes the clean slip to 
contamination from dust in the air. A variat ion 
of the Owens meter  will be brought out shortly in 
which many samples may be taken without chang­
ing the glass plate.

B ausch and L omb D ust Counter —  This is 
an ingenious improvement  on the Owen’s Jet 
Meter  that  has just  recently been put  on the m a r ­
ket. It  counts the particles by the dark field 
technique which give much higher  results than 
the impinger.  The  chief object ion at the present 
is that  it gives abnormally high results in the pres­
ence of smoke >vhieh.; constitutes little hazard.  It 
will doubtless be j m j j rov ed  or modified in the near 
future.The  s tandard method of dust sampling in 
Amer ican (U. S. Public Health Service Tech ­
nique)  employs the G reenberz-Sm ith im pinger  ap­
paratus.  This  method is invaluable became it 
was used to establish correlation between dn-t 
conditions and the frequency of respiratory di­
seases.Dustv air is drawn, at constant rate, through 
a glass tube and impinged against a fla! plate im­
mersed in water.  The  force of the impingement

coats th e  dust particles wi th water  and thev re­
main  suspended in the l iquid. The  clean air 
passes out through a baffled tube. Suction is sup­
pl ied by an electric suction pu m p  or  bv a com­
pressed air  ejector.  A known volume of the dusty 
water  is placed un der  the microscope and the 
particles counted.

The  advantages of the impinger  apparatus  are 
that  it samples large volumes of air, can be left 
running for hours wi thout  attention,  and is the 
s tandard method for this country.

Its disadvantages are that  it is bulky and bard 
to t ranspor t,  is fragile and expensive, and dusts 
so collected cannot  be measured directly.

There  are two instruments claimed to be 
10Q/~c efficient, the electric precip ita tor  which ut i­
lizes an electric field to deposit the dust particles 
on a celluloid cyl inder ;  and Green's therm al p re­
cip ita tor, util izing hea t  waves for the same pu r ­
pose. Of these ins truments,  one is useful in the 
laboratory only and the o ther  is still in the early 
stages of development.

Several short-cut methods  of sampl ing and 
comparat ive quant i ta t ion are avai lable for rout ine 
p lant  operat ion.

There  are four general methods  of dust con­
trol ar ranged below in order  of the i r  effectiveness.

1. Subst i tut ion of Process
2 . Isolation of Process
3. Removal,  dilution, or suppression of dust at 

its source
4. Respi ra tory Protect ion

In  many plants,  materials containing silica are 
used in dusty operat ions for which non-silicious 
materials  may be substituted. For  example,  in 
sand blasting, the use of metal abrasive instead 
of silicious sand will reduce the dust hazard con­
siderably. Flint ,  used in packing kilns, may be 
replaced by another  less hazardous  material.  
Sometimes a dusty operat ion or a defective or 
dusty machine may be replaced by another  with 
consequent  increase in efficiency and decrease in 
dust dispersion.

If  substi tution is not feasible it may be possi­
ble to Isolate the process either  by use of a sepa­
rate building,  a sealed enclosure, or by carrying 
on the operat ion at night when fewer workers v>ill 
be exposed. For  example,  the shaking out of 
large castings in a foundry may be done at night 
bv  a few well protected men, thus preventing all 
o ther  workers from inhal ing the dust during the 
day.

The  most practical  method of dust control is 
tha t  of (1 ) suppression.  (2) dilution, or (3) re ­
moval at the point of generation.

It  is possible to produce dust wi thout  dispers­
ing it and a non-dust producing operat ion ma% 
di = ner«e accumulated dust from other  operations 
wi thout  producing a n v  of itself. Tnc* actual me* 
rhanical  force that generates the dust is not suf­
ficient to project the tinv particles very far into 
the air. I t  is the vibrat ion and air mot ion inci-
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dental to the op era tio n  th a t carries the  dust in to 
the p lan t air.

T herefo re, the suppression of dust (p reven t­
ing its dispersion) at its po in t of generation  by the 
use of w ater o r oil sprays is not always practical, 
because the  w et dust accum ulates, dries and  is 
then dispersed by a ir  currents, etc. T he use of 
wet d rilling  in  m ines is effective in protecting the 
driller, bu t the  wet dust clings to the tunnel, dries, 
and is dispersed into the  a ir  when blasting  is done. 
T here are instances, how ever, w hen a w ater or oil 
spray coupled w ith exhaust ven tila tion  is a very 
useful m ethod.

T here are cases when a dust cloud of h aza rd ­
ous concentration  m ay he d ilu ted  to a safe point 
bv the in trodu ction  of large volum es of fresh air. 
However, the  a ir cu rren ts from  the blowers are 
apt to s tir  up  dust th a t has settled on beam s and 
floors, resu lting in a still h ig h er dust concentra­
tion. F o r this reason, the  m ethod is seldom  prac­
tical.

E xhaust ven tila tion  is the most efficient m ethod 
of con tro lling  dust at its po in t of generation. An 
exhaust system is com posed of four parts.

1. T he exhaust hood
2. T he p ip ing  fo r pneum atic  transp o rt of the 

dust
3. The dust collector
4. T he blow er

Each p a rt is a specialized prob lem  in itself.
T he purpose of the  exhaust hood is to m ain­

tain  directional a ir m otion into the system zreater 
than  th a t of the dusty air. To accom plish this 
it must counteract the k inetic  energy of the pro­
jected particles, and overcom e the various d iver­
gent air cu rren ts  fund am enta l to the process bu t 
which are the dust dispersing agents, and then 
draw the dusty air in to the system.

The hood should enclose and he located as 
close to the process as possible. A round hood 6" 
in d iam eter p ro au c in z  an inw ard a ir velocity of 
100 feet per m inute  at the center of its face will 
produce a velocity of oniv 7.5 feet per m inute at 
a point 6" out from  its face. An exhaust hood 
must he designed to m eet the requirem en ts of each 
individual problem .

T he p ip ing  of an exhaust system provides the 
pneum atic  tran sp o rt of th e  dust from  the hood to 
the dust collector. To w ithstand the  abrasive ac­
tion of the  dust it sh o n ld 'b e  constructed  of heavy 
gauge m etal and m ade fretf, from  sh arp  bends and 
obst ructions. A chip tra p  to catch the larger p a r­
ticles of dust will p rolong the life of the system 
and protect the dust collector.

The dust collector rem oves the dust from the 
dusty a ir e ither by filtering, by centrifugal force, 
or bv trap p in z  on a viscous surface.

The hag-filter dust collector is the most feasi­
ble tvpe if p roperlv  installed  and m ain tained . T he 
cy.'lone type is not efficient acain-t the small dust 
particles. Dust collectors should be installed in 
such a wav th a t they can he em ptied  out of doors.

T he exhaust blow ers should  always he located 
on the dow nstream  side of the dust arrester in  
o rder to avoid the  w earing action of the dust.

O nly cen trifugal blow ers will operate  effi­
ciently  in an exhaust ven tila ting  system.

P ro p e llo r  type fans are useful only in moving 
sm all quantities of a ir against low resistance such 
as th ro ug h  a p artitio n .

Good p lan t housekeeping is an im portan t fac­
to r in  dust control work. Beams, floors, passage­
ways and m achinery  m ust be vacuum  cleaned or 
swept frequently . Unused m achinery and un ne­
cessary m aterials act as dust traps, collecting dust 
and h indering  its rem oval. Leaky gaskets, valves, 
com pressed a ir lines, and defective m achinery are 
dust dispersers.

All em ery wheels, sand blast units, tum bling 
barre ls , finishing m achinery , pneum atic drills, 
sand cutters and -lingers, mills and pulverizers 
should  be exhausted. In  designing a new p lan t it 
w ould he wdse to m inim ize ail flat surfaces upon 
w hich dust will co lle c t

I n  th e  event th a t th e  above th ree m ethods of 
dust control are no t practical, it will be necessary 
to resort to resp ira to ry  protection  for the in d i­
v idual workm an. T here  are four general types 
of resp ira to ry  protective devices.

1. F ilte r  type dust resp irato rs
2. Chem ical cartridg e  resp irators
3. C annister type gas masks
4. H elm ets supplied  w ith clean air.

T he chem ical cartridge resp ira to r and the can­
nister type gas m ask are designed to protect 
against low concentrations of poisonous gases and 
fum es provided that there is sufficient oxygen to 
sup po rt life.

T he filter type dust resp ira to r may he worn 
in low concentrations of dust.

The air helm et with a positive pressure air 
supply  may he used azainst high concentrations 
of dusts or fumes.

Only devices approved by the U nited States 
B ureau of Mines should he used. At best, resp ira­
tors are uncom fortable and im practical and should 
be used only when all o ther m ethods fail.

TOX IC GASES AND VAPORS
Poisonous gases and vapors may he divided 

into four m ain groups as followg:
I A sphyxiants

(A) Sim ple (C arbon dioxide, nitrogen, etc.)
i B) Chem ical ' C arbon m onoxide, hydro­

cyanic acid)
II Irritan ts

(A) Affecting upper, or up per and lower 
resp ira to ry  tracts. \A cid fumes, Sul­
p h u r dioxide)
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DUST, FUME AND MIST RESPIRATORS 
A pproved by U. S. B ureai of M ines

T ype A For protection against p n e u m o c o n i o s i s - p r o d u c i n z  o r  n u i s a n c e  d u s t s
im estoue. gvpsum, coal. coke. 

Nos. 13 /2 0 . 21 and 22 also
(quartz, asbestos, iron ores, cement, 

charcoal, "wood, cellulose, flour, aluminum, etc.)

(  —  2 1 0 1  ; 

' = 2 1 1 5 )  
( = 2 1 0 2  1 

i = 2 1 0 3  , 
! = 2 1 0 6 1
' = 2 1 1 7 )  
( = 2 1 1 3 .  
( = 2 1 1 9 )  
( = 2 1 0 4 ,  
( = 2 1 0 9 ,  
1 = 2120) 
1 = 2 1 0 5 ,  
(= 2 1 1 1 ) 
( = 2 1 1 3 ,  
(= 2 1 2 1 )

52.25
52.25
53.00
53.00 
S2.75
51.50 
S2.40
$2.00
52.00
52.00 

$15.00
52.25
53.50

b ea r T ype A approval.
1. M-S-A Cov.ru R espiratore =3393
2. M-S-A Duetfoe Respirator .
3. W illson Respirator = 3 0 0  .
4. Willson Respirator = 4 00 . 400F
5. W illson Respirators = 4 . 4F
6. Willson R espirator = 1 0 0  .
7. W illson R espirators = 2 00 . 200F
8. W illson R espirator = 7 5 0  .
9. P ulmosan Respirator =M-15

10. P l’l .viosan R espirator =M -1100
11. P ulmosan Respirator =D-410O
12. BiEver Respirator .
13. Dupor R espirator = 2 4  .
14. Cesco H ealtkguard R espirator =90
15. A. O. Co. R espirator =R-1000
These resp irato rs are not approved for p ro tection  against poisoning by 

b rea th in g  dusts whose m ain harm fu l constituents are m etaU or th e ir  com pounds, 
as antim ony, arsenic, cadm ium , chrom ium , lead, m anganese, m ercury, selenium , 
te llu rium , thallium , u ran ium  and vanadium , or p ro tection  against harm fu l 
smokes, fumes, m ists, cases or vapors, or a deficiency of oxygen.
T ype C F or p ro tection  against the m ist o f chrom ic acid ns produced in 

chrom ium  plating. and the mist produced by spray coating icith vitre­
ous enam els  whose liqu id  vehicle does not produce harm fu l gases or vapors.

16. M-S-A Comfo R espirator =8393  lU.S.B.M. A pproval
= 2101. e x t e n d e d ) ......................................................................$2.25

T his extension of approval does not cover use against any lead-containing 
mist.
Lead D ust R espirators M echanical filter resp irato rs for p rotection  against

m echanically generated dusts whose main harm ful 
constituen t is lead, such as lead dusts generated in m anufacturing  storage b a t­
teries. enam eling, po ttery  m aking, rubb er com pounding, sand papering and 
ch ipp ing  oain ted  surfaces, pa in t m aking, p reparing  litho transfers and m ining, 
m illing  and processing lead ores.

17. M-S-A Comfo R espirator for lead dust
18. W illson Respirators = 400L . 400LF
19. P ulmosan Respirator =L-2100
20. P ulmosan R espirator =M L-3100 .
21. Cesco H ealthguakd R espirator =91
22. Cesco H ealthguakd Respirator =92
N ot approved for p rotection  against lead fum es from  beati

tion of lead, as in lead burn ing, soldering, sm elting, type founding, etc.
M ANUFACTURERS OF ABOVE E Q U IPM E N T

Mine Safety A ppliances Co., P ittsbu rg h , Pa. 
W illson Products. Inc., R eading, Pa.
Pulm osan Safety E qu ipm en t Corp..

176 Johm on St., B rooklyn. N.
S tandard  Safety E qu ipm en t Co.,

75 E. W acker Drive. Chicago. 111.
II. S. Cover. Station A. South Bend. Indiana. 
Chicago Eve Shield Co..

2300 W arren B oulevard. Chicago. III. 
Am erican O ptical Co.. Southbridge. Mass.

A pproved resp irators and filters hear the approval num bers indicated. OrJv 
parts  identical with those furn ished by the m anu fac tu rer should be used in 
m aking renewals or repairs. T he m anufacturer's instructions for fitting the 
re sp ira to r to the face, for cleaning or changing the filter elem ents, for cleaning 
the resp ira to r, and for caring for the re sp ira to r w hile not in use. should be 
closelv followed.

= 2 10 7) . 52 25
= 2 10 8) . . $3.25
= 2 110 ) . . $2.00
= 2 112 ) . . $2.00
=  2114! . . $3.50
= 2 1 1 6 , . . $2.25

from  heating and volatiliza-

N o r 1. 2. 16, 17.
Nos. 3. 4. 5. 6, 7. 8. 18,
Nos. 9, 10. 11, 19, 20.
No. 12 .
No. 13.
Nos. 14. 21. 22.
No. 15.
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(B) Affecting low er trac t (lun^s) only.
(Oxides of nitrogen, phosgene, ozone)

III  ^ olatile drugs and d ruslike  substances 
(A ; -Mild anesthetics. (E ther, gasolene, etc.) 
(B) A nesthetics causing organic changes.

(benzol, the  h igher alcohols, aniline,
am;-] acetatel

IV Inorganic and  organo-m etallic substances
(M ercury vapors, lead te trae th y l)

Sim ple Asphyxiants act bv excluding oxvgen 
from  th e  lung; or by dilu ting the oxygen in  the 
a ir  to a po in t below th a t requ ired  to sup po rt life.

Chem ical A sphyxiants by com bining w ith 
the  blood or tissues do no t prevent the  victim s 

• b rea th ing  bu t do exclude the life-giving oxygen 
from  the system. Carbon m onoxide, for exam ple, 
has an affinity for the hem oglobin in th e  blood 

_ about 300 tim es th a t of oxygen and by un iting  
w ith the  available hem oglobin, prevents the tran s­
p o rt of oxygen to  the  tissues.

The best trea tm en t for asphvxia is artificial res- 
p ira tion  and adm inistra tion  of a m ix tu re  of 93?c 
oxygen and 79c carbon  dioxide.

Class “A ’’ irritan ts , (acid fum es, su lp h u r diox­
ide. am m onia, etc.) are so h igh ly  irrita tin g  th a t a 
le tha l concentra tion  is unbearable. Eyes. nose, 
and th ro a t are attacked before these gases reach 
the lungs. This serves to p reven t fa ta l gassing 
except w hen the  victim  cannot escape.

• Class ‘'B '’ irritan ts  do no t a ttack  the  u p p er 
resp ira to ry  passages bu t upon penetra ting  deep 
in to the lungs unaerco  certain  change; w hich ren­
der them  harm fu l. Phoscene. for exam ple, has no 
harm fu l effect u n ti l it decomposes in the  lungs 
yielding hydroch loric  acid. I t gives no w arning 
un til too la te  to avoid its effects.

E xtrem e exposures to ir r i ta tin s  fum es result 
in  unconsciousness from  w hich the victim  m ay 
appear to recover com pletely. Unless b e  is im ­
m ediately pu t to bed and kep t w-arm pneum onia 
m ay develop, te rm in a tin ': in death from  resp ira ­
to ry  failu re or from  edem a of the  luntcs. (flooding 
of the lunus by  a fluid ex u d a te ). U n der no c ir­
cum stances should artinc ia l resp ira tio n  be given 
the  victim , he should  be kep t absolutely quiet.

Fum es of groups I I I  and IV  are tran sp o rted  
in phvsical solution in  the  blood to various organs 
and nerve centers, exerting system ic changes in  
those p arts  affectedr ■ Poisoning m ay be chronic 
(i.e. the  accum ulated) effects of long exposure to 
low concentrations), o f  acute (m ore severe effects 
due to short exposures to h ig h  concentrations').

The m ild  anesthetics of group I I I  m ay produce 
drunkenness or anesthesia according to concentra­
tion.

Substances such as benzol may produce perm a­
nent svstem atic chanses, possiblv term inating  fat- 
ally. *

Group IV  includes m ercury  vapors, stibine, 
pho iph  ine, arsine, lead te traethy l, etc.

Some toxic Eases and vapors may he absorbed 
th rough the  skin and workers exposed to them  
should be p rop erly  protected.

P reven tion  of poisoning by these substances 
calls fo r local exhaust hoods, enclosed processes, 
p ro p er clo th ing and careful hygiene. Chemical 
cartridge resp ira to rs m ay be used fo r short ex­
posures to no t m ore than  3 yc of a toxic vapor 
(excepting cyanides i as long as there is sufficient 
oxygen in the  air. H elm ets supplied  w ith fresh 
a ir  m ust be used in  h igh er concentrations or 
when the natu re  of the gas is not known.

9
V A X E S

CAUSES
C ertain  types of waxes are used to im pregnate 

wire insu lation  to increase the dielectric strength 
or to give a slow burn ing  insulation. Some of the 
waxes th a t are used for th is work mav offer a se ri­
ous hazard . A ccording to an article bv the Halo- 
wax C orporation  app earinc  in the"'V eekiy U nder­
w riter,” O ctober 17. 2936 "a long exposure to the 
vapors of num erous coal ta r  production such as 
nap th a lene . ta r  oil. ch lorina ted  d iphenyl and m any 
waxes will cause skin diseases.” These waxes may­
be used e ith e r hot or in solution w ith carbon 
te trach lo rid e , ethylene, dichloride, benzol and 
toluol.

c o n t r o l
E xhaust ven tila tion  should be used to remove 

the fum es of the heated  waxes as well as the sol­
vent vapors. Im p ro p e r heating causes the evolu­
tion  of excessive vapors and may destroy the o ri­
ginal character of the com pound due to local hot 
spots. S team  or oil jacketed  equipm ent is rec­
om m ended.

NOTES
An occupational disease report on a wire in ­

su la tion  risk  should em phasize the following in­
form ation .

1. W hat waxes are used?
2. A re the fum es from  the wax dipp ing tanks 

rem oved by an exhaust ven tilation?
3. Are th ere  any rep o rted  cases of derm atitis or

was there  any o th e r evidence of skin e rup­
tio n  noted am ong th e  workers?

4. How m any o th e r people work in  the room 
w here the  wax d ipp ing  is carried  out?

•
SOLVENTS

T he use of solvents for dry cleaning, de-greas- 
ing, and for gum and resin m ixtures is one that 
has involved a certain  hazard. L n fortunalely  the 
perfect solvent is not know n at the present. Sol­
vents such as benzol which do an excellent job on 
cleaning are toxic, inflam m able, and explosive. 
Solvents such as petro leum  nap tha are inflam ­
m able and explosive, a lthough they do not offer 
as great a h aza rd  from  the  toxicity standpoin t.
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T he ch lo rina ted  hydrocarbons— while non- 
inflam m able offer som e hazard  from  the toxicity 
standpoin t. H igh petro leum  fractions sold as S tod­
dard  Solvent or Solvasol etc. have a h igh  flash 
po in t and are non-toxic, h u t are not as efficient 
as solvents as some of the m ore volatile or m ore 
toxic m aterials.

Care should he observed in m aking recom m en­
dations for the substitu tion  of non-toxic solvents 
for toxic m aterials, because the possible increase 
in explosions hazard .

gas not over 3% . T he  lim it cannot be long 
endured  by the w earer because of skin irrita tio n  
from  the  gas.

B L U E  C A N T S T E 3

Contains “ho pcalite”  w hich catalizes the com­
bustion  of carbon  m onoxide w ith oxygen from  
the a ir and produces carbon  dioxide. It is neces­
sary to p ro tect th e  “ ho pca lite ’’ from  m oisture. I t 
affords p ro tection  against carbon m onoxide. Not 
over 3^c.

S O L V E N T  T O X I C I T Y

Benzol .......................................H izh
C arbon D isulphide ............. H igh
Carbon T e tr a c h lo r id e .........M oderate
G a s o lin e ...................................Low
C hlorinated  H ydrocarbons .M oderate
S todard  Solvent ....................Low
B anana Oil .............................Low
Acetates ....................................Low

High
H izh
Low
H igh
Low
Moderate
H igh
H izh

©

R E D  C A N I S T E R

Contains all of the o th e r absorbents m entioned 
above b u t only in  sm all am ounts. I t  is the all- 
service m ask w hich provides protection  against 
all gases except h igh  concentration  of the sim ple 
asphvxants.

Y E L L O W  C A N I S T E R

Contains activated charcoal and soda lim e. I t 
affords p ro tection  against a com bination of or­
ganic fum es and acid fum es.

R E SPIR A T O R Y  PR O TEC TIO N
C A S  M A S K S

I t is essential that the  p rop er type of zas masks 
be used, th a t it be in the best of condition, and 
th a t th ere  is no oxygen deficiency in the area in 
which the m ask is b e in s worn. Most canisters 
are sold w ith m aterials in tended to absorb only 
a few closely related zases. A canister desizned 
to protect against am m onia for exam ple, is useless 
azainst such zases as carbon m onoxide, or hy d ro ­
chloride acid fumes. In  most industria l plants 
the zases which m ay occur are know n before hand 
and the p roper canisters should be provided. Can­
isters filled with only one type of absorbent m a­
terial afford pro tection  for a lonzer tim e than  is 
possible with the ail-service canister.

O
TY PE O F CA N ISTER FOR PRO TECTIO N  

U N D ER VARIOUS CONDITIONS
B L A C K  C A N I S T E R

This type of canister contains over 600 cubic 
centim eters of activated charcoal. T his affords 
protection  azainst organic vapors, such as aniline, 
zasoline. benzene, e ther, to luene and the like ino t 
over' 20^c in a ir ) . -?■  "YfT'

• • aj* . *
W H I T E  C A N I S T E R

T his canister contains over 600 cubic cen ti­
m eters of soda lim e or caustic soda. It affords 
protection azainst acid zases such as hvdrochloric. 
su lp h u r dioxide, n itrozen  peroxide, chlorine, and 
the like, ino t over 1 % in a ir ) .

G R E E N  C A N I S T E R

Contains copper su lphate and charcoal or sil­
ica zel. I t affords protection against am m onia

B R O W N  C A N I S T E R

Contains copper su lphate  and charcoal with 
a filter pad  for smokes and dusts. I t affords pro­
tection against am m onia and smoke.

w i t h  a  g r e e n  s t r i p

Caustic soda im pregnated  on pads. It affords 
p ro tection  azainst hydro-cyanic gas. I N ot over 2'~c 
in a i r ) .

A  S T R I P  P A I N T E D  O N  T H E  C A N I S T E R

Ind icates th a t it is equ ip ped  with filter pads 
3nd will protect azainst smoke, dust, and musts. 
G 3s masks should not he  used in atm ospheres 
deficient in oxygen. T he flame of a candle or 
safety lam p is extinguished at IT^c oxygen in 
air. and a m an is not in serious danger un til the 
oxyzen falls below  14G-. V h e re  it is expected 
that th ere  m ay he a deficiency of oxyzen a hose 
m ask or self-contained b re3 th in z  apparatus should 
be used.

A zas m ask should he disinfected after use 
with alcohol or a 2r e so lu tion  of lysol and then 
dried in the open air.

A w orker who uses a m ask should test it 
before en te rin z  a con tam inated  atm osphere. T he 
m ask is p u t on in  fresh a ir and the bottom  open- 
inz of the c a n i 'te r  is closed hv hand and suction 
is exerted by inhaling  u n til the  face piece col­
lapses. T his vacuum  should be m aintained for 
at least fifteen seconds.

H 0 5 E  M A S K S

A hose m ask mav be worn in anv atm osphere 
rezardless of oxvzen content. The onlv location 
w here troub le  mav occur is in h izh  concentration 
o f hvdrocyanide w here there is absorption of the 
zas th ro uah  the skin. T he hose mask is espe­
cially adap ted  for work in atm ospheres contam ­
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inated  w ith  the  vapors from  gasoline and k ero ­
sene where th e  life  of gas m ask canister is of 
uncerta in  duration . T he  face piece of a hose 
m ask is sim ilar to th a t of a gas m ask h u t the in ­
side air is delivered th rough  a leng th  of hose by 
m eans of a cen trifugal blow er. I t  is generally 
operated  by hand so th a t th ere  is alwavs some one 
on the outside w atching the m an in  the con tam i­
nated  atm osphere.

SELF-CONTAINED BREATHIN G APPARATUS
T he self-contained b rea th in g  appara tus is een- 

erally  a po rtab le  device and supplies an atm os­
phere  of oxygen, w hich the  w earer re-breathe-s 
w hile the carbon dioxide w hich is exhaled  is 
absorbed by  an a lkali. T heo retically  it has no ob­
jection  since the w earer m ay en ter alm ost any at­
m osphere and be is no t h an d icapp ed  by a leneth  
of hose. However, it is heavy and cum bersom e, 
it is also expensive to  purchase and to m ain tain , 
b u t is the only th in s  th a t  can be used for certa in  
types of rescue w ork particularly- in  mines. No- 
one should ever a ttem p t to  use th is  app ara tu s u n ­
less they have been thorough ly  tra in ed  in its use 
and has personally  inspected it to know- th a t it 
is in perfect order.

R E S P I R A T O R S

A i r -l i n e  R e s p i r a t o r s : A  positive pressure res­
p ira to r w hich is a sim plification  of the  hose mask 
is worn on such jobs as pain t spraying. It is de­
signed for w ork w here th e re  is no severe hazard  
to the w earer should he rem ove the device m o­
m entarily . I t should not he used in  dangerous 
atm ospheres or fo r sand blasting. If  the air 
supply is cut o5  th e  w earer sim ply rem oves tne 
m ask and moves out of th e  po llu ted  air. I t has 
the advantage of be ing  lig h t, fairly  com fortable 
and cheaper th an  the  hose m ask.

A B R A S I V E  B L A S T I N G  R E S P I R A T O R S

T he most severe dust hazard  is in the abrasive 
b la s tin ’ of sand castings w ith sand as the cleaner. 
These devices should pro tect the w orkm an against 
flying particles and should he supp lied  w ith clean 
a ir  at sufficient p ressure and volum e to insure 
a slight bu t constant positive pressure at the  nose 
and m outh . I t  has been  recom m ended th a t at 
least six cubic feet p e r  m inu te  is necessary to keep 
dust out of the  m ask.- A ir line  resp ira to rs, o r  m e­
chanical filter type*Respirators should not be used 
fo r abrasive b lastin g , even if steel shot are used.

M E C H A N I C A L  F I L T E R  O R  D U S T  R E S P I R A T O R S

There are satisfactory  resp ira to rs m ade which 
protect asainst silica, asbestos, and m echanically  
generated' lead  dust. T his tvpe of resp ira to r  will 
not afford com plete p ro tection  against th e  fum es 
from  either heated lead  or gases. R esp ira to rs are 
a poor substitute for dust control, bu t on certain  
jobs they may he used tem porarily  or un til the 
dust control svstem has been installed. T he L n ited

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

C H E M I C A L  —  C A R T R I D G E  R E S P I R A T O R S

T his type of p ro tection  may be used in low 
concentra tion  of such greases as gasoline, su lphur 
dioxide and in certain  pain t spray jobs. This tvpe 
of p ro tec tio n  is used w here the exposure causes 
discom fort ra th e r  th an  a serious hazard. I t should 
not be used as a substitu te  for the air-line resp ira ­
tors or gas m asks, in spite of the fact th a t it is 
m uch cheaper.

•
SCH ED ULE 1 — AG RICULTU RE 

Trees, S praying, F um igating , etc.......................  0106
E X P O S U R E

Poisoning from  lead, arsenic, and o ther insec­
ticides.

C A U S E

P oisoning from  lead, arsenic, hydro-cyanic 
(Prussic  acid from  fu m ic a tin g i. Can be con­
trac ted  by in hala tio n , digestion or by absorption 
th ro ug h  the  skin. T here  is also a possibility of 
a certa in  am ount of derm atitis in the handling of 
certain  m ateria ls  such as lettuce, jonquils, and 
wood am ong m any o ther m aterials.

C O N T R O L

1. P ersonal cleanliness is im portan t in the m ix­
ing and hand ling  of these substances.

2. R esp ira tors proved for lead dust should be 
used w hen these substances are dusted or 
sprayed.

3. "When hydrocyanic acid is used a gas mask 
(w ith  a green s trip l should be used for p ro ­
tection  bearing in m ind that the gas can be 
absorbed th rough  the skin.

N O T E

An occupational disease report on sp ray ins and 
fum igating  should em phasize the following in fo r­
m ation.

1. T he type of poison used in the spray (le^d 
spravs m ight tend to cause occupational d i­
sease, w hereas the cyanide would be more 
likely  to cause accidental d ea th ).

2. T he am ount of spraying or fum igation that 
is done.

3. Are the  poisons handled  wet or dry?
4. E xperience of the men actual!) handling  the 

m ate ria l on th is type of work.
3. D escrip tion  of procedure when fum igating.
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SCH ED ULE II  — M IN IN G
Coal M ining, N. 0 .  C.............................................  1016
M ining, X  0 .  C.-----N ot coal w ith shafts . . .  1164
M ining, X  0 . C. —  N ot coal s u r f a c e .............  1165

E X P O S U 3 E

Silicosis, Anthraco-silicosis. (M iners' asthm a) 
Siderosis and o ther fo rm 3 of pneum onoconiosis.

C A U S E

Silicosis can resu lt from  inhaling  the quartz  
dust caused by drilling  and blasting in  th e  hard  
rock overlay, dykes, and veins. A nthraco-silico­
sis or m iners' asthm a occurs am on t m iners in the 
an th rac ite  coal m ines who are engaged in  drilling 
and blasting rocks in  w hich the coal beds exist. 
Siderosis occurs am ong m iners who are exposed 
to the dust from  siae rite , an im p o rtan t iron  ore. 
T he o ther pneum oconiosis m ay resu lt w here there  
are heavy exposures to dust th a t are not o rd inarily  
considered harm fu l, h u t due to excessive expo­
sure they  m ay cause lung dam age or change.

C O N T R O L

B lasting should be done 3t the end of the shift. 
In  th is way m en w ill no t be forced to en ter ex­
trem ely dusty areas im m ediately  after blasting. 
Rem oval of dust at the po in t of generation by the 
use of one of the several dust traps. These are a 
sort of vacuum  cleaner arrangem ent, which sucks 
the a ir from  the drill hole and discharges it 
th rough a filter. T he  use of wet "arilling used to 
keep down the dust where the use of suction is 
not practical. In  o rder to keep the dust at a 
very low concentra tion  the use of suction m ay be 
com bined w ith wet d rillina. T he use of resp ira ­
tors no th  of the filter 3nd positive pressure type 
m ay be used w here the drilling is occasional. 
Some work has been done on the use of w ater 
screen which prevents the  dust from  the drilling  
face getting hack to  the po in t where o th e r m en 
are working. In  cases of very dry mines where 
the cars and the m ules kick up  considerable dust, 
salt or calcium  ch loride m ay he sp rin k led  about 
and this will pick up  enough m oisture from  the 
a ir to keep the dust down. I t should he recalled , 
however, th a t dust con tro l in m ining is com para­
tively a recent th ing  and m ost m iners have p ro ­
bably been exposed»to  h ig h ,d u s t  concentration  
for a period of years*y?-

N O T E

An occupational disease on m ining operations 
should em phasize the following in fo rm ation :

1. W hat is the silica conten t of the m aterials 
m ined and the  hard  rock th a t is drilled? 
T'nc approxim ate length of service on m ining 
operations of the w orkm en?

3. Are the drills equ ipped  with dust exhaust?
4. W hat type of drilling is used?

5. How m any em ployees are exposed to dust?
6. A re em ployees exam ined before em ploy­

m ent?

SCH ED U LE II  — M IN IN G  (SPECIA L)
F lu o rsp a r M ining ...............................  1213
L ead M ining .........................................  1147
L ead o r Zinc M ining .......................  1154
Lead o r Zinc M ining ........................ 1143
Lead or Zinc M ining ........................  1149

E X P O S U R E

Fluoride Poisoning, silicosis and lead poison- 
ing.

C A U S E S
F lu o ride  poisoning results from  exposure to 

calcium  fluoride dust w hich is encountered in  the 
m ining of fluorspar. T his may cause over a period 
of g radual degeneration of th e  boDes.

Silicosis m ay be encountered  in any m ine in  
th is  classification w here th ere  is an exposure to 
quartz  in  the ore o r overlay.

L ead poisoning arises from  the in ha la tio n  of 
the lead carbonate and lead sulph ide in  the lead 
ores.

C O N T R O L

I t  is obvious th a t all of the  precautions recom ­
m ended un der classification 1164 should be car­
ried  out, hu t due to the add itional hazard  of lead 
and fluoride poisoning it w ill be extrem ely dim- 
cult to e lim inate the hazard  from  this type of 
operations.

1. R esp ira tors approved by the U. S. B ureau 
of lilines for p rotection  against lead dust 
should he w orn on all dusty operations in 
m ines of this type in  add ition  to the other 
precautions,

2. All drills should be equipped w ith dust ex­
hausts.

3. A ll blasting  should be done at the end of 
the  shift.

4. T he passageway should he kep t wet down 
e ither hv the use of w ater or by sprink ling  
salt or calcium  chloride.

N O T E S
O ccupational disease repo rt on m ining op era ­

tions w here poisoning as well as silicosis may oc­
cur should em phasize the following points:

1. W hat is the silica content on the m aterials 
m ined and the hard  rock that h  d rilled?

2. Length of service of the w orkm en?
3. A re all drills equ ipped  with dust exhaust?
4. How m any em ployees are exposed to dust?
5. Are em ployees exam ined before em ploy­

m ent?
6. Is the m ine a wet or dry?
7. How long after the shot do -workmen re tu rn  

to the face?
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SCHEDULE IV  — QU ARRYING , STONE 
CRUSHING , ETC.

Rock E xcavation (From  Schedule
26) ........................................................  1605

Q uarries —  C rushed Stone, e tc .......... 1622
Q uarries — D im ension ......................... 1604
Q uarries — N. 0 .  C...............................  1624
Sand and Gravel D ia e in a ..................  4000
Stone C rushing — No Q uarrying . .  1710
Slate ip ii t i ir .a  includ ina Q uarrying 1639 

E X P O S U R E

Silicosis and o ther possible pneum oconiosis 
silicosis is caused by the quartz dust from  drills 
and crushers. So-called "h a rd  rock"* is runs! apt 
to contain free cfuartz and therefore, be haza rd ­
ous. T he grading o r screening of pu lverized m a­
teria l from  crushers may be extrem ely dusty un ­
less done ve t.

Sand and gravel digging do no t seem to present 
any great difficulty except in th e  screenina tow er 
w here the operations are done dry.

T here are som etim es claims for o th e r pn eu ­
moconiosis troubles, bu t as a general ru le  the non­
silica type of dust does not b ring  about perm a­
nent total disability . L im estone and m arb le are 
considered harm less unless the overburden  and 
dykes are hard  rock and represen t m ore th an  5~c 
of the work.

Slate S littina  contains little  or no hazard.
C O N T R O L

1. E xhaust system on the jack  ham m er and 
drills.

2. The use of wet crushing and grinding m ay he 
used to keep d o * n  the dust concentration  in 
some cases.

3. "'¡There there is occasional exposure re sp ira ­
tors approved for th a t type of w ork m ay be 
used.

4. C areful m edical exam ination of em ployees 
before em ploym ent should he m ade in order 
to exclude silicotics and men. with tu bercu la r 
tendencies.

. J S O T E 5

An occu pa tion a l disease repo rt on quarries or 
crushers should em phasize the follow ing in fo rm a­
tion.

1. The charac ter of th e  quarry-: granite , lim e­
stone, gneiss, soapstone or m arb le.

2. T he approxim ate  percentage of quartz  or 
free silica in the rock.

3. Describe in detail the m ethod of quarry ing .
4. Are hollow drills used?
5. Are pre-em ploym ent exam inations m ade?
6. On crusher? do the men ap p ea r to he sub­

jected to excessive dust exposure continually .

SCH ED ULE V — FOOD AND TOBACCO
B akeries .................................................  2000
Beet Sugar ............................................  2030
B reakfast Foods ...................................  2016
Chewing Gum ...................................... 2045
Chocolate ............................................... 2042
Confectionery ........................................  2041
Corn P roducts ...................................... 4703
C racker M anufacturing ....................  2001
M acaroni .................................................  2002
M illing of G rain ...................................  2014
Molasses ...................................................  2020
Sugar K enning ......................................  2021

E X P O S U R E
D erm atitis.

C A U S E S

In  most operations in which flour or suaar is 
hand led  by hand , there is a m ild derm atitis h az ­
ard. It is not definitely know n w hether th e  d e r­
m atitis  is caused entirely  bv persona] sensitivity 
or partly  by the character of the m ateria l itself.

Claims from  pneum oconiosis are not justified 
and the  hazard  should not he considered.

C O N T R O L

T here  is little  or no th ing that needs to be 
done from  the standpoin t of engineering control.

S P E C I A L
Aside from an occupational disease standpoin t, 

the hazard to look for. especially with grain m ill­
ing. is the possibility of dust explosion. T h ere ­
fore. w henever any p lan t such as a zrain elevator, 
corn products p lant, or o ther sim ilar industry  is 
being inspected, the report should give in com ­
plete detail the hazards with respect to fire or 
dust explosions.

SCHEDULE V — FOOD AND TOBACCO
B utchering  ............................................  2081
M eat P roducts. N. 0 . C...................... 2095
P ackine Houses ...................................  2089
Stock "i 3rds w ithout s lau gh te ring . . 8285

E X P O S U R E

A nthrax  — E rysipeloid — D erm atitis.
C A U S E

A nthrax  and o ther sim ilar cattle diseases that 
are com m on to man can generally be disregarded 
in the dom estic p a rk in s  industry.

E rysipeloid is swine Erysipelas. It come* from  
the bones of all anim als and is produced in a 
punctu red  woun J liy iko i>0 ne sp lin ter which
makes the puncture. It is considered as an occu­
pational disease hut is more of an accident and is 
generally com pensable in the same m anner as an 
infection.

W hile this type of in ju ry  does not cause very
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long disability , i t  is som etim es so h igh in fre­
quency th a t the to ta l losses may be considerable.

D erm atitis is caused by handling  offal and  by 
inadequate personal cleanliness and as an occu­
pational disease is no t very im p ortan t control. 
None of these conditions lend themselves to en­
gineering con tro l; they are prevented bv super­
vised and adequate washing facilities and by p ro ­
per treatm ent of all cuts and scratches.

N O T E S

T he inspection reports should particu larly  em­
phasize the handling of bones and the bone sp lin t­
ers th a t m ight cause Erysipeloid. B ring out the 
following points in  deta il:

1 . "What are  th e  washing facilities?
2. W hat are the first-aid facilities?
3. Is there  general personal clean liness??
4. Is th e re  any program  of supervised w ashing?
5. Have there  been any hand  infections?

e
SCHEDULE V —  FOOD AND TOBACCO 

Fish Curing and P a c k in g .................. 2101
E X P O S U R E

E rysipeloid and D erm atitis.
C A U S E

1. Erysipeloid.
(a t In  this trade it is some times called 

"F ish  Hand"" and is exactly the same as 
the  bone punctu re  in fection described 
on the previous page.

:,b) The derm atitis is caused bv the hand linz  
of curry and brine.

C O N T R O L

Personal cleanliness is the essentia] factor in 
preventing these conditions. F ish skinning and 
filletinz by m achinery reduces the exposure.

SCH ED ULE V I —  T E X TILES 
C arpet and R ug„M anufacturing . . .  2402
Felting  Mfg. u. ....................... 2288
Wood Scouring. or.'U om bing ...........  2260

E X P O S U R E
A nthrax.

C A U S E

A nthrax is caused by handling wool and in h a l­
ing dust from  wool w hich is infected with an­
thrax zcrms and spores. I t is found only in wool 
trom  certain  foreign countries where the disease 
exists. Systematic poisonm z from  inhalinz  the dust 

always fatal a lthough it is rare.

C O N T R O L

1. C ertification by consul that woo] is from  an 
un in fected  area.

2. K now ledge of infected areas. (In fo rm ation  
on this and Question num ber 1 can he ob­
tained  th rough the F ederal D epartm en t of 
A nim al Industry .)

3. S terilization .
4. A dequate m edical control th ro ug h  p rop er 

diagnosis and trea tm en t. T his is a very im ­
p o rtan t sub ject and should be thoroughly  
discussed w ith the claim  departm ent.

5. R esp ira tors should be worn in dusty opera­
tions or w here in fection  is present.

N O T E S

1 . W hat are the  m ethods followed by the as­
sured to trace  th e  sources of the  wool, in  o r­
der to determ ine possible infection?

2. W hat are the m ethods of sterilization?
3. Is the assured's m edical departm ent fam ilia r 

w ith A nthrax  and its treatm ent?
4. Are resp irato rs used in any operations?

9

SCH ED ULE VI — TEX TILES 
A rtificial Silk ........................................ 2305

E X P O S U R E

Poisoninz from  carbon bisulohide fumes, der­
m atitis, b ronchial 3nd eye irrita tion .

C A U S E

T here  are several chem icals which cause der­
m atitis in the artificial silk industry . C arbon B i­
su lph ide fumes are poisonous and illness may re­
sult. • S u lphuric  acid used in the viscose process 
to coagulate the rayon, produces a mist which is 
irrita tin g  to the eyes 3nd th ro at and may be con­
sidered as an occupational disease. It can, also, 
produce conditions of derm atitis.

C O N T R O L

Chem ical operations should be enclosed or ade­
quate hoods installed to remove fumes.

N O T E S

T he reports should b rin z  out in com plete de­
tail ¡he adequacy of fum e removal.

S P E C I A L  N O T E

Fires and explosions have occurred in indus­
tries of this type. T here fo re , all of your reports, 
w hether occupational disease or regular inspec­
tion, should elaborate on these hazards.
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SCH ED U LE V I -  T E X T IL E S 
Textile B leaching and Dyeing . . . .  2413

E X P O S U R E
C hrom ium  Poisoning.

C A U S E
Chrom ium  poisoning in the form  of ir rita tio n  

of the skin is caused hv handling  chrom ium  salts 
used as a m ordan t during m ixing of the  dyes. 
Occasionally cases may occur from  the  vapors th a t 
arise from  dye vats.

I t  is som etim es claim ed th a t benzol poisoninz 
m ay develop in  th is classification. T his w ould be 
uncom m on as there  does not seem to be any b en ­
zol exposure.

C O N T R O L

R u bb er gloves should be w orn w herever pos­
sible in any operations w here the bands m ay come 
in contact w ith the  dyes and chem icals. P ro p e r 
ven tila tion  is very necessary.

N O T E S
1. Are any chrom ium  salts used?
2. Are ru b b er gloves prov ided?
3. V entilating  facilities should be described in

SCHEDULE V II — CLO TH PRODUCTS
H at M anufacturers (No blow ing of

Cones) .................................................  253T
H at M anufacturing o ther th an  straw

or cloth .............................................. 2538
H atters F u r M anufactu ring  (From  

Schedule IX ) ................................... 2280
E X P O S U R E

M ercurial poisoning and derm atitis.
C A U S E S

M ercurial poisoning results from  absorp tion  
th rough  th e  skin of m ercury from  m ercury  salt 
used in the process of carro tting  fu r. T h e n  the 
m ercury  salt dries out on the fu r  they  are liable 
to be th row n off in to  the  air as dust w hen the  fur 
is handled. In  th e  form ing, sta rtin g  and sizing 
of the  felt the  fu r is d ipped  in w arm  o r ho t wa­
te r and is handled  in  th is state'. P a rticu la rly  in  
th e  starting  op era tio n  th e  m en are exposed to 
absorp tion th ro ug h  Jthe »kin due to  the hand ling  
of th e  warm , m oist, fe lt. T h ere  is also a possi­
b ility  of some of th e  unatah le m ercury  salts being 
volatilized by th e  hea t.' On drying th e  carro tted  
furs m ercury is given off as a vap or in dangerous 
am ounts.

C O N T R O L

1. All fum es should  he rem oved by exhaust ven­
tilation.

2. The carro tting  d ep artm en t should he iso­
lated  from  the o th e r work.

3. There should be exhaust ven tila tion  in the 
carro tting  room s and drying rooms.

4. T he  m en on the carro tting  work should wear 
ru b b e r aprons, ru b b e r  gloves and be p ro ­
vided w ith adequate washing facilities. T he  
starting  and sizing baths should he fitted with 
overflows and fresh w ater should be added 
continually . T he baths should be dum ped 
at night.

N O T E S
An occupational disease report on a risk where 

m ercury  salts are used should em phasize the fo l­
lowing in fo rm ation :

1. Is the ha tte rs ' fu r carro tted  on the prem ­
ises?

2. Is the carro tted  fu r blow n?
3. Is the exhaust ven tila tion  adequate?
4. Has th ere  been any trouble  from  the h a tte rs ' 

shakes?
5. Has there  been any derm atitis?
6. Average length of service of the employee.
7. C om plete descrip tion of all th a t has been 

done to e lim inate the  hazard  of m ercury 
poisoning.

©
SCHEDULE V III —  LAUNDRIES

Cleaning and Dyeing ........................  2586
E X P O S U R E

Benzol, D erm atitis.
C A U S E

1. T here  is occasional use of benzol as a first 
solvent, e ithe r alone or in m ixture with an­
o th e r liqu id . T he fum es from it in very 
sm all quantities can cause chronic benzol 
poisoning.

2. T he handling  of solvents can cause derm a­
titis by reason of degreasing action of the 
solvent.

C O N T R O L

1. The use of benzol should he discontinued.
2. The handling  of solvents and garm ents wet 

w ith solvents should be m inim ized.
3. P ro p er washinz facilities should he supplied. 

L anolin  should be used after washing.
4. Em ployees who are particu larly  sensitive to 

skin irrita tion s should he removed from  ex­
posure.

N O T E S

1. Is benzol used in any form ?
2. T h a t  is the extent of hand operations in 

connection w ith wet garm ents?
3. Have there  been any cases of derm atitis in 

the  past?
S P E C I A L  N O T E

T he dry cleaning industry , or any sim ilar in­
dustry using lam e quantities of volatile and in­
flam m able liquids, presents a definite fire or ex­
plosion hazard . T herefore these m atters must
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receive positive a tten tion  and be reported  on in 
everv such inspection.

I t  is generally accepted th a t solvents or clean­
ers for suck use should  have flash points in  the 
ranee of 100 F. to 110 F. S toddards Solvent is 
such a substance. T h ere  are on the m arket a large 
num ber of sim ilar solvents.

e
SCH ED ULE IX  — L E A TH ER

F u r  M anufactu ring  .............................  26C0
H atters’ F u r  M anufacturing ...........  2230
T a n n in s  .................................................  2623

E X P O S U R E

A nthrax. C hrom ium  Poisoning, D erm atitis.
A N T H R A X  —  C A U S E

A nthrax  is caused by  handling  skins and hides 
w hich are infected w ith  an th rax  germs and spores. 
Dom estic hides are free from  it. b u t foreign hides 
are infected, depending upon the area from  which 
they  come.

C O N T R O L

Certificate of foreign hides and skins: ste rili­
zation of those from  infected areas. P ecu la tions 
from  D epartm ent of A nim al Indu stry  requ ire  cer­
ta in  procedures and m any states require  o ther 
procedures. A dequate m edical control is. also, 
necessary for p rop er diagnosis and treatm ent. This 
should always be discussed w ith the claim  de­
partm en t.

N O T E S

1. W hat is the p rop o rtio n  of foreign skins and 
hides used?

2. Are the  sources of hides 3nd skins checked 
for possible in fection?

3. W hat m ethod of sterilization  is used?
4. Is waste w ater ch lo rina ted?
5. Is m edical d ep artm en t fam ilia r with an th rax  

and its trea tm ent.
C H R O M I U M  —  C A U S E

C hrom ium  poisoning is caused by contact with 
tanning solution contain ing salts of chrom ium . In ­
dividual su sc e p tib U itjr^ ja  factor, but usually the 
am ounts of chrognium ^ alt solution in use are suf­
ficient to affect m ost wo'rkers who are exposed.

C O N T R O L

1. Process should be arranged to avoid careless 
m ethods.

2. A dequate w ashing facilities should be pro­
vided and personal hygiene personally super­
vised. These two points are very im portan t.

3. H ighly sensitive em ployees should he re ­
moved from  exposure.

SCHEDULE LX — L E A T H E R
Boots and Shoes Mfg. or R epairing  2660

E X P O S U R E
Benzol, D erm atitis.

C A U S E
D erm atitis can he caused by  i l l  the  solvent 

used in  cleaning operations after com pletion of 
the shoe; (2) th e  solvent and preservative con­
stituents of rubb er cem ent in m aking operations. 
T his last seems to he m ost pronounced in the 
‘‘Compo*’ processes. T he exposure is due to hand 
operations w hich do no t adm it read ily  of p er­
sonal cleanliness. Personal sensitiveness is a great 
factor since there are often  a dozen solvents used 
and different workers are sensitive to different 
solvents.

Benzol is now one of th e  less used solvents 
b u t is a distinct hazard  w herever it m ay he used.

C O N T R O L
T here is little  th a t can be done in the way of 

eng ineering control. P ersonal cleanliness should 
he encouraged in  every way. Evidences of der­
m atitis should he trea ted  before they develop 
in to serious cases. T he use of lanolin  after wash­
ing is helpful.

N O T E S

1. W hat is the exposure to cements and clean­
ing solvents?

2. Is there evidence of cleanliness among em ­
ployees?

3. Are p ro p er washing facilities provided?
4. Is benzol used in any way?
5. Have there been any cases of poisoning or 

derm atitis?
S P E C I A L  N O T E

The possibility of fire or explosion hazards 
should always he considered and a com plete re­
port m ade thereon.

O
SCHEDULE X — RU B B ER . COM POSITION OR

BONE PRODUCTS
Cables, and W ire Insulating  ...........  4470
R u bb er Boots and Shoes Mfg...........4417
R u bb er Goods. N. O. C........................ 4410
R u bb er R eclaim ing .............................  4400
R u bb er T ire  M anufactu ring  ...........  4420

B E N Z O L  —  C A U S E
Benzol poisoning is caused by the inhala tion  

of benzol fumes if benzol is used in the m anufac­
tu re of rubber, e ither in the rubber rolls or as a 
solvent in cem enting and spreading operations.

C O N T R O L
Benzol it used should be replaced w ith o ther 

solvents. Exhaust ven tilation  systems should be 
used with down draft effect, particu larly  on bench 
and hand  operations. T he engineering reports 
should describe these conditions.
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L E A D ----- C A U S E
Lead Oxide, L itharge is often a constituen t of 

rubb er. Exposure to it is lim ited  to one or two 
m en who weigh ou t the L itharge for ru b b er m ix­
ing.

C O N T R O L

R espira tors should be used and m edical ex­
am inations given. Lead pots should be ven tilated .

N O T E S
1. Is L itharze  used in rubb er operations?
2. Are resp ira to rs used?

S P E C I A L  N O T E
In  connection with some of these clarifica­

tions there may he fire and explosion hazards. If 
so. a com plete report should he subm itted .

9

SCHEDULE X — R U B B E R  CO M POSITION 
AND BONE PRODUCTS 

Com position goods. P lastic  .............  4484
E X P O S U R E

Benzol, D erm atitis.
C A U S E

In  the  m anufacture of m any com position sub­
stances called plastics, one of the m ain constitu ­
ents is form alin  or form aldehyde. ^  ith  plastics 
in solid form , such as bakeiite . casein p lastic , the 
form alin  is not a factor. F orm alin  itself is very 
ir rita tin z  to the skin and mucous m em brane.

If benzol is used as a solvent in any way. it can 
cause poisoning.

C O N T R O L
The hazard  can be m inim ized by the follow­

ing:
1. Use of o ther solvents for benzol.
2. P ro p er ven tilation  at the point of o rig in  of 

th e  fumes.
N O T E S

1. Is fo rm alin  used?
2. Is benzol used in any quan tity?

S P E C I A L  N O T E
W henever volatile and inflam m able solvents 

are used in quantities in this or o th e r sim ilar 
classifications, com plete rep o rt o r th e  possible 
fire and explosion hazards should be subm itted .

A & g r  '  .SCH ED ULE X —
H orn bone, ivory g o o d s ....................  4485

C O N T R O L
1. S terilization  of bone. This is not possible 

in  m any instances.
2. C arefu l inspection by assured of em ployees’ 

hands.
3. Constant care on the question of personal 

cleanliness.
4. P ro p er washing facilities w ith supervised 

washing.
3. P ro p e r m edical supervision of in juries.

N O T E
Strictly  speaking this is not an occupational 

disease. However, it is included here and else­
where. because its prevention  from an enzineerinz 
and m edical standpoin t is sim ilar to certain  types 
of occupational disease hazard.

©
SCH ED ULE X II — P A P E R  AND PULP, PA PE R  

PRODUCTS AND PR IN T IN G
Abrasive p ap er and cloth p repara tion  1860 

E X P O S U R E
Silicosis.

C A U S E

Silicosis can be caused by sand dust th a t may 
be generated durinz  various processes. I t  is not 
considered th a t emery and carborundum , used to 
coat cloth, are causes of silicosis. However, where- 
ever there may be very dusty conditions by reason 
of the use of these two substances, o ther pneum o- 
noconiosis or resp irato rv  conditions mav develop 
and be ascribed to the  dust.

C O N T R O L

The hazards can be considerably m inim ized
by

1 . Insta lla tion  of adequate exhaust ventilation 
systems over various operations.

2. Use of resp irators wherever possible.
N O T E S

In  addition to o ther inform ation, the inspec­
tion repo rt should bring  out in detail the follow ­
ing:

1. Is flint or quartz  sand used?
2. W hat are the conditions of general dustiness?
3. Is dust rem oval equ ipm ent adequate?
4. A re resp irato rs used?

E X P O S U R E

Erysipeloid.
C A U S E

E rysipeloid is confined p rinc ipa lly  to those risks 
using bone such as in the m anufacture  of bone 
buttons. I t is swine erysipelas from  wounds 
caused by bone punctures such as described in 
m eat and fish-packing operations. The frequency  
of such cases m ay be high.

SCHEDULE X II — P A P E R  AND PU LP. PA P E R  
PRODUCTS AND PR IN TIN G

Lead P ipe 'P ro m  Schedule IT I
L inotype and Com position .........
N ew spaper Publish ing .................
P rin tin z  ..............................................
S prink iinz  M anufacturing ...........
Tvpe Foundries iF ro in  Schedule 1

. 3331 

. 4308 

. 4308 

. 4299 

. 3583 
) 3336
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E X P O S U R E
Lead poisoning.

C A U S E

Cases of lead poisoning can result from  in h a l­
ing lead fum es th a t come from  the matriA m elting 
pot. tvpe casting m achines and lino type m achines. 
Cases of lead poisoning are in frequ en t in connec­
tion  w ith han d  com position or p rin tin g  opera* 
tions involving the  use of lead base type.

A m ore serious lead poisoning hazard  is pres­
ent in connection w ith the m anufacture  of pipe 
lead than  in  the o th e r classifications noted above, 
bu t the only reason for this is the greater volume 
of m ateria l th a t m ay he handled .

C O N T R O L

T he following practices can be followed .with 
respect to m inim izing the lead  poisoning haza rd :

1. Insta ll exhaust hood over the tanks and pots 
of m olten type m etal.

2. P ro p er m edical exam inations of those em ­
ployees who are exposed to  lead fumes, in ­
cluding blood exam inations. T his is an im ­
po rtan t step fo r an assured to consider, bu t 
it should be discussed w ith  the Claim D ep art­
m ent before m aking any such recom m enda­
tion.

I t is often necessary to provide artificial ven­
tila tion  with considerable a ir velocity in  connec­
tion with the Hoods over m elting pots and tanks. 
N atu ra l stack ven tila tion  is seldom  efficient enough 
to remove all :ne fum es. Any lead  .in the m olten 
state can produce fum es enough to cause lead 
poisoning and the low- tem p era tu re  of the m olten 
m etal cannot be used as an excuse for lack of ven­
tilation .

I t  is necessary to have the best of m edical ad­
vice in the m edical con trol of lead  poisoning. E m ­
ployees should not endeavor to trea t themselves 
w ith m ilk, lim e w ater, cathartics, etc.

N O T E S

In  add ition  to o th e r  in fo rm ation , the follow­
ing should be com pletely discussed in the inspec­
tion repo rt:

1. W hat is th e  exposure to  lead fum es?
2. Are ven tila ting  -exhaust hoods provided?
3. W hat are th e '’me<fical arrangem ents?

-

SCHEDULE X II —  P A P E R  AND PU LP PA P E R
PRODUCTS AND P R IN T IN G

F ibre Goods M anufactu ring  ...........  4263
P aper M anufactu ring  ....................... 4239
P ulp  M anufactu ring  —  chem ical

process .................................................  4207
P ulp  M anufacturing— ground wood 

process .................................................  4206

T hese p articu la r  classifications covering the 
m anufacture  of p ap e r do no t seem to present any 
definite occupational disease hazard , in the  strict 
sense of the  term . Some chem icals used for
bleaching purposes, such as sodium  su lph ite , are
irritan ts  and occasionally cause conditions of der­
m atitis. Chem ical recovery processes th a t are us­
ually  inciden ta l to these classifications likewise do 
not seem to p resen t any serious hazards.

0

SCHEDULE X II — P A P E R  AND PU LP. PA PE R  
PRODUCTS AND P R IN T IN G

E ngrav ing ...............................................  4352
P hoto  E ngraving .................................  4351

E X P O S U R E

C hrom ium  poisoning, derm atitis.
C A U S E

W hile it is true  th a t these two classifications 
cause little  trouble  from  a h ea lth  standpoin t, there 
are occasional cases of chrom ium  poisoning or 
derm atitis th a t arise. The chrom ium  poisoning 
is usuallv in  the form  of han d  irrita tion  or ulcers. 
The conditions of derm atitis occur in all of the 
chem ical processes, and in engraving it is found 
among the han d  prin ters.

C O N T R O L

A bout the only th ing  th a t can be done is to 
insist upon care in personal cleanliness.

SCHEDULE XIV — WOOD
Planing or M oulding M i l l s .................................
Sash. Door or Assem bled M illwork Mig. . .  . 
C arnen trv  — sh o p  only — excl. comm.

lum ber yards .....................................................
Boat B uild ing — C abinet W o rk s ......................
V eneer P roducts Mfg..............................................
V eneer P roducts Mig..............................................
P a tte rn  M a k in g .......................................................
W ood T urned  P roducts M fg................................
Coffin or Casket Mfg. or A ssem bling...............
C abinet W orks — W ith  power driven m ach.
T ank . Seat or C abinet M fg....................................
B illiard  T able Mfg..................................................
F u rn itu re  Mfg. — Assemb. o r F in ish ................
Organ B u i ld in g .......................................................
P iano or P layer P iano Mfg..................................
P ipe Mfg......................................................................
W oodcnw are Mfg......................................................

31
2 . 0 ,2S02
2315
2915
2916
2790 
2794 
2S04 
2812 
2824 
2870 
2833 
2920 
2923
2791 
2341

E X P O S U R E

I n  a n y  c l a s s i f i c a t i o n  i n  w h i c h  w o o d  o r  w o o d  
products are finished w ith pain t or lacquer, there 
may be cases of:

1. Lead poisoning from  lead base paints.
2. Benzol poisoning from  benzol th a t may be 

used as a lacquer th inner.
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3. D erm atitis from  han d  operations such as ru b ­
bing and filing. This last-nam ed hazard  is 
not particu larly  im p ortan t.

C O N T R O L

All spray pain ting  that may be done in connec­
tion with these classification; should be done in 
booths that are p roperly  equ ipped  with am ple ex­
haust and ven tilation.

N O T E S

T ne following conditions should be p a rticu ­
larly  em phasized in the inspection repo rt, in ad ­
dition to the o ther questions contained on that 
re p o rt:

1. Are lead-base paints used?
2 . Is benzol used as a part of the lacq uer or is 

it used in any o ther way?
3. Are spray  booths in opera tion  and are they 

p rop erly  exhausted?
4. Are th ere  any hand operations th a t app ear 

to be carelessly carried  on?
In  those cases where sanding m achines are in 

operation , silicosis m ay he found am ong the o p e r­
ations of these m achines. W henever these m a­
chines are in  use. they should be equ ip ped  w ith 
efficient dust rem oval systems and th e  inspection  
reports  should explain th is condition in detail.

S P E C I A L S  —  N O T E

Spray pain ting  operations, w here quick drying 
paints or lacquers are used, can present definite 
fire or explosion hazards. T herefo re, such condi­
tions should be carefully exp lained  on the inspec­
tion report.

9

SCHEDULE XVI — M ETALLURGY 
Lead Sm elting, S in tering and Re-

fining ...................................................  1430
M etal Refining —  No Ore R educ­

tion  .....................................................  1413
Sm elting and S in te r in g ....................... 1437
Sm eltin ':, S in tering o r Refining —

M etals N7. 0 . C. ~ .................1438
E X P O S U R E

Lead poisoning comes from, inhaling  the  fumes 
or th e  smoke, or exposure to dust in crushing the 
« re . The h a z a rd ,in d e f in i te  w hen the ore is re ­
duced to recover fhe lead. Lead sm elting is the  
operation  which contains the  serious hazard . At 
tim es there m ay be in term ing ling  of sm elting op­
erations in  risks classified as m etal refining.

C O N T R O L

High stacks and C ottrell p rec ip ita to rs. b 3g 
filters are used to remove the lead  from  the atm os­
phere. Ho*e masks should be used w hen w ork­
men are cleaning p rec ip ita to rs on bag house. 
T here should be some program  of m edical con­
trol in lead smelters.

N O T E S

1. D escribe the k ind  of ore that is smelted or 
the m etal that is refined.

2. W hat is the app rox im ate  lead  content?
3. "W hat is the he igh t of stacks used to carry 

off the fum es?
4. Are there any C ottrell precip ita to rs in use 

to recover th e  m etallic fum es?
5. W hat has been the experience with lead 

poisoning cases?
6. Are hose m asks used when em ptying or 

cleaning p recipato rs?
7. Describe all m ethods of m edical control.
8. W hat o th e r m ean; are used to keep atm os­

phere  free from  lead th a t may escape from  
stacks?

9

SCHEDULE X V I —  M ETALLURGY 
Ore M illing ............................................  1452

E X P O S U R E
Silicosis.

C A U S E

Silicosis can he a serious hazard in this op er­
ation by reason of the  quartz  dust produced from 
the gold-hearing ores. M ercury poisoning is. also, 
a hazard  th a t is present when there is am alga­
m ation of the ore and the recoverv of the m er­
cury by distillation .

C O N T R O L

T here is no satisfactory m ethod of preventing 
the dust from  stam p mills. R espirators should 
be worn, h u t it is extrem ely difficult to convince 
em ployees th a t this should he done.

N O T E S

1 . W hat is the charac ter of ore m ills?
2. Are resp ira to rs w-orn?
3. Is am algam ation and m ercury distilling

done?
•

SCHEDULE X V II — M ETAL FORM ING
C utlery M anufacturing N. O. C.................3112
File M fg............................~............................... 3117
H ardw are N. O. C.......................................... 3146
Tool M anufacturing —  A gricultural

C onstruction  etc.....................................  3126
Tool M anufacturing N. 0 . C. Forged . .  3112 
Tool M anufacturing N. 0 . C. M achining

or F in ishing .................................   3114
Tool M anufacturing N. 0 . C. Not forged 3113

E X P O S U R E

Silicosis — pneum onoconiosis — lead.
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CAUSE
H igh speed wet grinding, using na tu ra l sand­

stone wheels, develops a dust-laden m ist w hich, 
if continuously inhaled , can cause silicosis. I t is 
not considered th a t th e re  is a real silicosis hazard 
if this operation  is not carried  on. except w here 
there may be sandblast operations. If these sand­
blast operations are present, they should be 
treated as in a foundry.

Inhala tio n  of dust created  by the use of em ery 
and o ther artificial abrasive wheels can develop 
o ther forms of pneum onoconiosis o r lung trou ­
ble. W hile this hazard  is not considered to be 
unusually  serious, it is definite, nevertheless, and 
many state laws frequen tly  requ ire  exhaust hoods 
for grinding wheels.

C O N T R O L

I t  is difficult to provide exhaust ven tilation  
for wet sandstone wheels, as so m uch area of the 
w heel has to be used fo r the  actual grinding 
operation . In  those cases w here only a sm all seg­
m ent of the wheel need he exposed fo r grinding, 
th ere  is no reason w hy the w heel should no t be 
provided with a hood. W here hoods cannot be 
provided, th e  iollow inz should be given definite 
consideration :

1. W herever possible replace the sandstone 
wheels with special artificial wheels that 
have been designed for grinding tools and 
cutlery, and equip  these wheels with exhaust 
hoods.

2. M achine grinders should be provided with 
exhaust hoods.

3. R espirators should be used w herever it is 
not possible to provide exhaust ventilation.

N O T E S

The engineering reports should particu larly  
em phasize the following points:

1. Are high-speed n a tu ra l sandstone wheels 
used for wet grinding?

2. Are dry grinding operations provided with 
exhaust hoods?

3. Are resp irators used where exhaust ven tila­
tion is no t possible?

- ' > S*"tEAI>
• -CAC5E

Lead poisoning <*sri'develop from  inhaling 
fum es from  lead pots used in  some types 
of heat trea tm en t (cyanide poisoning is a distinct 
hazard  in  hea t trea tm en t where it is used, bu t 
th is is in the na tu re  of an extrem e accident haz­
a rd ) . Lead pots m ay also be used for o ther p u r­
poses a n d  should l ik e w is e  he z u a r d e d .

C O N T R O L
Ail lead pots should be equ ipped  with 

p roper exhaust hoods, irrespective of the tem ­
peratu re of the m olten  lead, for the hazard is 
present even at low tem peratu re .

N O T E S

T he follow ing po in ts should  he particu larly  
discussed in the engineering reports:

1. Is lead used in  h ea t trea ting  operations?
2. Are lead pots prov ided w ith adequate ex­

haust hoods?
3. W hat is the exposure to lead poisoning?

9
SCHEDULE X V II — M ETA L FORM IN G —

FO U N D R IES
Car W heel M anufactu ring  — Cast . . .  3333
Cast Iron  P ipe  (C entrifugal! ..................  3093
Cast P ipe  (Sand Process) ........................  3089
H eater and R ad ia to r .................................  3173
Iro n  —  N. 0 . C................................................  3081
Ironw are, M anufacturing — E nam eled . 3091
M alleable Iron  ............................................... 3086
N on-Ferrous C asting s- .................................  3083
Steel Castings .................................................  3082
Stove M a n u fa c tu r in g .................................... 3169

EXPOSURE
Silicosis, o th e r pneum oconiosis, lead poison­

ing. brass founder's ague, m anganese poisoning, 
cadm ium  poisoning. and phosphorous poisoning.

One of the most difficult occupational disease 
problem s in industry  arises from  foundry opera­
tions in which sand is used for m olding and clean- 
inz purposes. I t  is not only difficult to estim ate 
the  extent and. severity of the hazard existing in 
foundries, b u t it is very difficult to devise prac­
tical means of con tro l for the existing hazard. 
T herefore, in every instance where a foundry is 
beinz inspected and studied , it  m ust be done so 
in the most thorough and accurate m anner. It 
should be realized th a t the absence of visible dust­
iness does not m ean th a t there  is no hazard. It 
Ls perfectly  possible to have fine dust in danger­
ous concentration  and have it invisible. On the 
o ther hand, w herever there  is visible dustiness in 
a foundry, it is fairly  certa in  th a t you have a defi­
n ite hazard.

SILICOSIS
CAUSES

Silicosis is developed w-hen fine quartz  or silica 
particles are inhaled  over a period of tim e. These 
operation* in a foundry  th a t involves dust ex­
posure are sand p repara tion , m olding, core mak- 
inz. pourinz. shak inz out. and cleaning. These 
will he discussed in de ta il to show the various 
causes of dust in  a foundry.

S A N D  P R E P A R A T IO N
Sand p rep a ra tio n  consists of the rem oval of 

foreizn m aterials, sifting to proper size, tem per- 
inz by the add ition  of m oisture or binder, and 
blendinz with o th e r m aterials to produce a sand 
having the p rop er qualities for m oidinz use. There
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is considerable exposure in  p reparin g  sand th a t 
has already been used. This sand has been th o r­
oughly dried out by th e  hot m etal and is ex­
trem ely dusty to han d le . T he o rd inary  p roced­
ure is to shovel th e  sand in to a pile about a foot 
high and two or th ree  feet wide, runn in g  back 
about 15 or 20 feet from  the m oldcr's station. 
This pile is wet down by th row ing several buck­
ets of w ater on it. only w etting down outside of 
the pile, then the very wet and the very dry sand 
are worked together by m eans of the sand cu t­
ter. In this m anner, a verv larae  am ount of dust 
is generated. I t  would be be tte r to m oisten all of 
the  sand a m oderate am ount before shovelling 
in to the p ile ra th e r  than  soakinc some of the 
sand and leaving th e  rem aind er in drv powderv 
form . The sand separation  should be carried  on 
e ithe r in  an isolated section of the bu ild ing  or 
at n igh t. A sand cu tte r should not be operated 
w hen there are o th e r m en w orking unless re sp ir­
ators are prov ided. T he o p e ra to r of th e  sand- 
cu tte r should w ear a re sp ira to r  of an approved 
type.

In  inspecting a foundry , th e  m ethod of sand 
p repara tion  should be observed carefully  and also 
it should be rem em bered th a t th is work is gener­
ally carried  on at n iah t. or in  some cases in  the 
early m orninz. and th a t it would not he  seen in 
an inspection m ade at regu lar hours. I t  is im ­
po rtan t th a t the in specto r should see all of the 
operations th a t are carried  out in the foundry.

M O L D IN G

M olding is the art of producing  in sand bv 
m eans of a p a tte rn  a cavity la te r  filled w ith m ol­
ten  m etal, which upon  cooling gives a castir.c hav­
ing the shape of the  orig inal pa tte rn . If the  m old­
ing is done by h an d  a shovel is used for fillip ; 
the  flask or con ta iner and the buck end or a hand 
ram m er is used to press the sand. Tor larger cast­
ings. the sand m ay be added by  m eans of a sand 
“linger, which is a very dusty process. The oper­
a to r should w ear a re sp ira to r, and note should 
be  m ade as to how  m uch the  sand «linger con­
trib u tes to the general dustiness. On certain  types 
of work th e  exposure to the dust from  the  p a r t­
ing com pounds m av be qu ite  h igh , and so it is 
very im portan t th a t a non-silica partin g  com pound 
should be insisted upon .

T here is some exposure during  the m olding 
process to dust from  th e  m olding sand , as th is 
is .g en e ra lly  sifted  in tjo /the  m old, b u t generally  
tb is sand is sufficiently "moist so th a t th is exposure 
is com paratively neg ligib le. T here is little  th a t 
can  he done about th e  exposure to the m olding 
sand, and so effort a t dust con tro l should be con­
centrated  on m ore severe h aza rd  w hich can be 
greatly  m inim ized.

CORE MAKING
Core m aking is the  process o f m aking of sand, 

to which a b in d er has been added, the so-called 
• and cores, to be used in producing castings hav­
ing hollow in te rio r cavities or sections. They are

m ade from  dam p sand in core boxes or in core 
m achines and th en  transferred  to bak ing ovens 
for harden ing , pasted, fitted and supplied  to the 
m olders. Core m akers are exposed to dry dust 
arising from  the  core hoard  in  the process of re­
moving the  baked cores from  the ovens and in 
cleaning the boards. E xcept for the use of com­
pressed a ir  for cleaning the baked cores, or blow- 
ing the sand from  the core m aking m achine, there 
should be no appreciab le  hazard.

POURING
T here is considerable dust and smoke present 

in  a foundry  while the  m etal is being poured. 
However, very little  of th is is silica, and the ac­
tual pouring opera tion  does not con tribu te greatly 
to the occupational disease hazard. However, in 
m any foundries the shake ou t work starts while 
the pouring is still in  operation , and so th e  m old­
ers are for a short tim e exposed to the worst 
condition, th a t the  w orkers on the shake out en­
counter. A fter the castings have been poured and 
sufficiently cooled, they are rem oved from  the 
flasks by a process know n as the shake out. which 
m ay range from  the sim ple dum ping of the cast­
ings by hand  to the use of overhead cranes to 
support the flasks w hile the  castings are being 
freed with bars used as b a tte rin z  rams. This is 
perhaps the dustiest w ork that men are exposed 
to in  industry . Inasm uch as the dust th a t these 
m en 3re exposed to contains a Jarze am ount of 
silica, and fu rth e r  that th e re  is no sim ple m ean- 
of m in im izinz th is exposure, the need for accurate 
in fo rm ation  concerning this process in a fonnurv 
is apparen t. T he best solution to this proces- Is 
a central shake out where m echanical vibrators 
are used un der an exhaust. Due to the expense, 
it is seldom th a t one finds ibis m ethod used. The 
w ork should be done at n izh t after the m olders 
have left, so as to cut down the num ber of men 
exposed. T he m en encaged on the w-o t k  snouid 
wear resp irato rs and should be rotated with some 
o ther iob so th a t th e ir  to tal exposure' on this 
type of work will be un der ten years.

CLEANING
T he castings are cleaned of adherinz sand bv 

m eans of tum bling  m ills, sand blast cabinets, and 
b last barrels or sand blast tables. T his work, 
w hile involving a serious exposure, is one th a t can 
be en tire ly  controlled. These sand blast cabinets, 
barre ls  o r tables should be exhausted and the 
dustv a ir discharged th rn uzh  a filter svstem to 
the  outside air. Sand blasting should be done 
w ith in  an exhausted closed cabinet and the oper­
a to r should be protected  by a positive pressure 
helm et w ith a ir from  a clean source. Steel “hot 
makes a safer abrasive than  “and from an occupa­
tional disease standpoin t, although the same p re­
caution should be used. It should be rem em bered 
that the d u “t encountered in the cleaning d ep art­
m ent is m uch h izn er in silira than in the dust en­
countered  in anv other part of the foundrv. and
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so the slightest am ount of visible dust in  th is de- 
p artm en t should be reported .

CONTBOL
1. Sand p rep a ra tio n  should be carried  on in  

an iso lated section of the foundry  bu ild ing  
or at night.

2. T he o p era to r o f the sand cu tte r should 
w ear a re sp ira to r  of the approved type.

3. The sand  cu tte r  should no t be op erated  
when th e re  are o th e r  m en w orking unless 
resp ira to rs are provided.

4. An effort should  be m ade to have the sand 
wet un ifo rm ily  instead of w orking some 
pow der dry sand in to  very wet sand.

3. M en should no t be kep t on the sand p re p ­
aration  work, p a rticu la rly  operating  the sand 
cu tte r fo r  any len g th  of tim e.

6. Shakers and ridd les, should be to ta lly  in ­
closed and  eq u ip p ed  w ith  exhaust ven tila ­
tion  w herever possible.

7. M olding operations should be carried  on the 
use of a silica free partin g  com pound. T h k  
is p rac tica l in  all except some m alleable iron  
foundries.

8. Sandslinger op era to rs  should  wear approved 
resp irators.

9. Suction should be used for cleaning in the 
Core Room. Cores and Core boards should 
not be blow n off w ith  com pressed air.

10. If possible the castings should not be dum ped 
from  the fiasks u n ti l a fter the pouring is com­
pleted. T his cuts down on the  exposure ex­
periences ny the  m olders. while they are do­
ing very hard  physical labor.

11. Central shake outs w here m echanical vi­
brators are used un der an exhaust hood is 
the only com plete so lu tion  to the exposure 
in the shake ou t period . However, in  most 
foundries exposure during the shake ou t will 
have to be m et by  the  m en wearing resp ira ­
tors and doing th e  work a t n igh t, so th a t the 
m inim um  am ount of m en are exposed.

12. T he most p rac tica l solution to this problem  
in some cases w ill be th a t of ro tating  the 
m en who w ork on  his job". T he exposure 
should be k ep t as low as possible and most 
certa in ly  should_jaot ru n  over 10 years.

13. All w ork in  „sam i-blast cabinets should be
- done by  a m an  ̂ ¿ e le c te d  by a positive pres­

sure he lm et w itn  a ir  from  a clean source.
14. Steel sho t should  he substitu ted  for sand 

w herever possible.
13. The steel sho t should  be sifted from  tim e to 

tim e to rem ove th e  abrased particles of sand 
th a t accum ulate from  the ,castings.

16. The cleaning dep artm en t should he isolated 
from  the foun dry  p roper.

17. T um bling b arre ls  should be enclosed and 
adequately exhausted.

18. All sand b last cabinets, barrels and  tables 
should  be exhausted.

19. A ll abrasive wheels used for snagging and 
the  clean ing of castings should be exhausted.

20. T he dusty a ir  accum ulated in th e  exhaust 
system should  be discharged th rough  a filter 
system to the  ou tside air. If there is a chance 
of the  dust getting back into the p lan t, the 
cyclone dust erector is not adequate.

N O T E S

An occupational disease report on a foundry 
should em phasize the follow ing in fo rm ation :

1. N um ber of sand b lasters and type of p ro ­
tection .

2. C om plete descrip tion of any o ther cleaning 
th a t is done by  sand.

3. T he nu m ber of sta tion ary  and swing g rind­
ers and w hether o r  no t they are exhausted.

4. T he n u m b er of m echanical ridd les and 
w hether o r no t they are exhausted.

5. T he nu m ber of sand “lingers.
6. T he descrip tion  of the operations of the sand 

cutter.
7. Does the o p e ra to r of the sand cu tter wear a 

resp ira to r?
8. How m any m en are in  the foundry  while 

the sand cu tte r is in operation.
9. C ondition of the dust collection system.

(a) Is the fan on the  clean side of the filter 
o r  collector. \T h a t is the condition of 
the fan and are the blades in good con­
d ition?

tb l Have all exhaust lines been checked to 
m ake sure th a t they discharge into the 
dust filter?

(c) E xam ine the ou tle t of the dust filter to 
m ake 3ure th a t to rn  screens are no t le t­
ting dust past.

10. D escrip tion  of the rafte rs; are they  cleaned
periodically  and is a vacuum -cleaner system 
used? ,

11. D escrip tion of the general housekeeping of 
the foundry.

12. Is the floor d irt or concrete?
13. Is a non-silica p artin g  com pound used?
14. Average age of m en in the m olding, shake­

out, cleaning, core m aking and sand perfo ra­
tion?

15. T he size of castings?
LEAD POISONING 

CAUSES
Lead p o i s o n i n g  .-nay h e  acquired w h e n  alloys 

containing lead are cast. At t he  tem p era tu re  re­
qu ired  to m elt the alloy, some of the lead is vol­
a tilized  and is carried  into the air where it con­
denses to form  extrem ely fine particles of lead 
or lead-oxide. T he inhala tio n  of these fine par-
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licles over a period of tim e will cause severe lead  
poisoning. T here  is also a hazard  in the  g rin d­
ing of lead  containing alloys and in the enam el­
ing of iron  wear.

T he following alloys contain sufficient lead to 
cause trou b le :

B attery  plates, an tim onial lead , m aznolia. car 
box m etal, w hite m etal, a lum inum  solder, m arine 
b ab b itt sawdust. These alloys all contain over 
50G lead. H ardw are bronze, ship sail brass, some 
journal bearings, and some of the fusible allovs 
contain a considerable am ount of lead. In  the 
enam eled ironw are m anufacture there  is an ex­
posure to lead poisoning from  the in hala tio n  of 
lead dust from  the enam el use to finish the 
product.

CONTROL
In  add ition  to the  o rd inary  m ethod of p re ­

vention of lead poisoning, such as the drink ing  
of m ilk, careful personal hygiene, th ere  is need of 
adequate washing facilities and p rop er room s sep­
arate  from  the  room  in w hich the  lead operations 
are carried  on. the following practices should he 
recom m ended.

1. M elting pots should be equ ipped  w ith ade­
quate hoods and have artificial ven tila tion  if 
the lead  content in  the m etal is high.

2. Lead casting m achines should have hoods 
over the po in t of operation .

3. Lead casters should be provided w ith ap­
proved lead dust respirators.

T hese should he used in add ition  to ex­
haust ven tila tion  and should not be regarded 
as a substitu te .

4. Lead m elting pots should be equ ipped  w hen­
ever possible w ith some form  of tem p era­
ture regula tion , iD o rder to prevent over­
heating  of the  alloys.

If  the  tem p era tu re  is kep t below  750 
F ah ren h e it, th ere  will be little  lead escaping 
th rough  the air.

5. Spray booths should be equ ipped  w ith  ade­
quate exhaust ven tilation.

6. Po lish ing  an d . inspecting operations at 
benches should be prov ided w ith bench ex­
haust hoods. -;

7. "Wherever possible,, enam el not having a lead 
base should b e  used.

8. In  re c o m m e n d in g 'a  non-lead enam el care 
should be tak en  th a t the  substitu te  recom ­
m ended does no t contain a large am ount of 
silica or fluosilicate. W here alloys con ta in ­
ing a considerable am ount of lead are
p o u r e d ,  it is a d v i s a b l e  t o  u s e  f a i r l y  s m a l l  p o t s
and to pour onlv a few m old; at a tim e. T h i3 
will show the alloy to be poured at a m uch 
low er tem p era tu re  than when it is necessary 
to overheat the m etal in o rder that the last 
of a series of m olds can be poured at the 
righ t tem peratu re .

BRASS FOUNDERS’ AGUE
T he shakes o r  ague is caused by exposure to 

the clouds of zinc oxide th a t escape from  the 
crucib les and ladles du ring  the pouring of brass. 
Brass founders and all w orkm en who are exposed 
to zinc vapors are sub jec t to an illness resembling 
an in te rm itten t fever of irreg u lar types. The 
sym ptom s are nausea, exhaustion , pains in limns, 
headache, chills, som etim es vom iting, often fever, 
and profuse sweating. Am ong brass founder; the 
condition  som etim es occurs after the first day in 
the p lan t when the m an has been away for a 
couple of days.

POURING OF BRASS
The fum es in  the  m olding room are caused by 

the  m elting  and pouring  of alloy. In  the form er 
operation  the g rea ter p o rtion  of the fum es escape 
up  the furnace flue, h u t some may escape into 
the room  because the  hood is not large enough. 
T he fum es rise rap id ly  and, unless a sufficient 
opening is prov ided th ere , they are dissem inated 
th ro ug hou t th e  room . T he ladle carriers, espe­
cially the rea r  m en on the  hu ll ladles o r crucibles, 
are m ore directly  exposed th an  the o ther w ork­
ers.

CONTROL
1. T he hood? over th e  furnaces should be large 

enough to collect all the zinc fumes, espe­
cially w hen the fu rn ace; are tilted  in o rder 
to pour the alloy.

2. The stack from  th e  hood should rise above 
the adjo in ing  bu ildings. ;o that the fumes 
will no t he blow n hack into the foundry 
th rough  the open skylight.

3. An artificial ven tila ting  system adequate for 
the rap id  rem oval of the zinc fum es is the 
best m ethod for elim inating  the b ras; foun- 
drymen*3 ague.

4. W indows, doors, and skylights do not com­
pletely and effectually remove the zinc fum e; 
in  m any foundries because they are not 
placed in  p ro p er re la tion  to the source of the 
fum es and because of the in terference of 
cross-currents and insufficiency of draft.

5. T here is no dan zer from  fumes during the 
m elting  of the  alloy in pit furnaces, as the 
fum es escape up  th e  chim ney.

MANGANESE POISONING 
CAUSES

This m ay be caused by the fumes from  heated 
m anganese or from  exposure to the dust in the 
grind inz and polish ing of m anganese containing 
alloy. T he sym ptom s are languor and sleepiness, 
a pecu liar slapp inz gait, and uncontro llable laugh­
ter. It does not shorten life bu t the poisoned men 
are cripp led  for life. T he following alloys con­
tain  an appreciab le  am ount of m anganese:

M anzanese bronze — S'T m anganese: Manga- 
n in  — 4.157c m anganese M agnetic alloy — 267c 
M anganese.

Due to its high bo iling  point, 19003 centi­
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grade, there  should  he little  h aza rd  connected 
w ith its use in  the non-ferrous alloys. However, 
in  the m anufacture of m anganese steel, there  have 
heen several death  cases w here th e  m ansanese was 
m elted  instead of being added in  solid form .

CONTROL
1. G rinding, polish ing, and huffing of m anga­

nese contain ing alloy should be done on 
wheels eq u ip p ed  w ith  an  adequate exhaust 
system.

2. The alloy should he m ade up  by  adding the 
solid m anganese and not m elting it in an 
electric furnace.

3. If it is necessary to m elt m anganese in an 
electric fu rnace, it should be done u n d er a 
forced draft and poured  un der an exhaust 
hood.

CADMIUM POISONING
CAUSES

T he m ost com m on cause of cadm ium  poison­
ing is exposure to the fum es, from  m elted cad­
m ium . I t  m elts at 321.633 C. and the boiling po in t 
is 77S.903C., and so it is a very volatile m ateria l 
as well as a very poisonous one.

CADMIUM
I t is used in ce rta in  low m elting alloys for 

sprinklers, and  it is som etim es handled  as the 
pure m etal in  jo bb ing  foundries. F ata lities may 
3rise from  one pouring  of overheated  cadm ium .

CONTROL
Care should be taken  to avoid heating  the 

cadm ium  m uch over the m elting po in t. I t should 
be only poured in  room s having very excellent 
ven tilation. I t should no t be m elted  in  crucibles 
th a t are no t adequate ly  fitted. M en who have 
been poisoned by cadm ium  should not be allowed 
to pour. If brow n fum es are com ina from  the 
crucible it should be covered and allowed to cool 
before pouring. I t  should only be handled  by 
people who are fam ilia r with its properties.

PHOSPHORUS POISONING 
CAUSE5

T here  is a possib ility  of phosphorus poisoning 
in the m anufactu re  of ph o sp h o r bronze. Phos­
phorous causes w hat is know n as phossy jaw. A fter 
exposure to phospH ojqujk/um es for a considerable 
tim e the jaw -bone ' beg ins to rot. F ortunate ly , 
there is no t m uch ph osphorus contained in  most 
alloys. I t  w ill ru n  from  a trace to as h igh as 
.SOT:. T here  has been  a case rep o rted  of phos­
phor-bronze w here the  p rop o rtio n  of phosphorus 
in th e  bronze was on ly  .76%.

CONTHOL
T here should be  excellent artificial ven tilation  

in those foundries w here it is a practice to form  
phosphor-bronze. If possible the same workers 
should not be requ ired  to pour all of the bronze.

NOTE
A n occupational disease repo rt on a foundry  

should  em phasize the follow ing in fo rm ation :
T he com position of any alloys th a t m ight he 

b an d ied  w ith p a rticu la r  a tten tion  being paid  to 
lead , zinc, m anganese, cadm ium  and phosphorus.

T he tem p era tu re  at w hich the m etal is poured.
Are the fum es carried  away by the ven tilation  

e ithe r artificial or n a tu ra l?
A re the grinding and buffing exhausted?

9
SCH ED ULE X V II —  M ETA L FORM IN G

Agate or E nam el W are M anufacturing . . . .  3224
Auto P arts  M anufactu ring  (R ad ia to rl .........  3307
Can M anufacturing ............................................... 3229
F irep ro o f E qu ipm en t (F u rn itu re )  ................  3076
L am p M anufactu ring  N. 0 . C..........................  3223
M etal Goo da, N. O. C............................................ 3400
M etal Sign M anufacturing .................................  3064
Soda W ater F o u n ta in  and A pparatus M fg ... 4940 
Stove M anufactu ring  ..........................................  3169

E X P O S U R E

Silicosis, C hrom ium  poisoning, lead poisoning.
SILICOSIS

CAUSE
Silicosis C3n arise in  the following m anner:
1. By inhaling  sand dust from one sandblast 

cleaning of sheet m etal parts p rio r to enam eling 
or pain tinz . The sandblasting operation  is not 
alwavs isolated so th a t the exposure m ay he to 
all em ployees in the room. Cleaning of castings 
by sandblasting has already been discussed under 
"F o un dries.”

CONTROL
The exposure to dust can he m inim ized by 

the follow ing:
1. E qu ip  sandblast cabinets with adequate 'ex­

haust ven tilation.
2. P rovide positive pressure helm ets fo r h an d ­

work sandblasting.
3. Provide resp irato rs for those em ployees h an ­

dling w ork from  th e  sandblast cabinets.
4. W herever it can be done, substitu te m etal 

srits  for sand. T his may not always be prac­
tical from  a m anufacturing  standpoin t.

NOTES
1. Are sandblasting operations carried on?
2. Are they separated  from  other operations?
3. Are the operations enclosed?
4. Is the enclosure provided with exhaust ven­

tila tion  system?
3. D o  ¿ a n d b l a a t e r s  w e a r  p o s i t i v e  p r s e s u r e  h e l ­

m ets?
6. Are respirators used by o ther em ployers who 

mav he exnosed to tnis dust?
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7. Is v itreous enam el used to finish the p rod ­
uct?

8. Is exhaust ven tila tion  in connection w ith this 
finishing adequate?

9. Age and experience of m en?
Silicosis can also com e by inhaling  quartz  dust 

th a t m ay be produced by vitreous enam el sp ray ­
ing and finishing or brush ing operations. Unless 
frit i; used, the enam el does not usuallv  contain 
silica.

LEAD
CAUSE

Lead poisoning can come from  the inhala tion  
of lead dust and fum es from  the  enam els and 
pain ts used to finish the product. The most com ­
m on source of these fum es and dust is in spraying 
and brush ing  operations.

CONTROL
In tsa lla tio n  of efficient ven tilating  system will 

tend to  rem ove th e  dust. If the  system is ade­
quate , it will rem ove no t only p a rt of the lead 
hazard , b u t also the  silica hazard  discussed im ­
m ediate ly  above.

NOTES
The following po in ts should be particu larly  

em phasized.
1. Is lead oxide or o th e r lead com pounds used 

as base of the enam el o r pain t or is it used 
as a p a rt of the frit?

2. Lead may also be used as a m ateria l in the 
m anufacture  of a p rod uct such as the  m an­
ufactu re  of lead-sheathed caskets. If so, the 
precautions to pu t into effect should be sim-^ 
ila r to those described elsew here un der the 
lead hazards. Briefly, they are as follows: 
la ) All lead w orking operations should be

provided w ith efficient exhaust ven tila ­
tion.

lb ;  P ro p er w ashing facilities should be sup­
plied.

(c) R esp ira tors should be used on in te rm it­
ten t operations w here ven tila tion  is not 
practical.

CHROMIUM POISONING 
EXPOSUREChromium poisoning and nickel rash can come from contact with chromium plating solution and inhalation or fumes that̂arise from plating tanks.

~ CONTROLMethods of control are as previously described and, briefly, as follows:1. Rubber gloves and rubber clothing should he used for mixing and wet operations.
2. Efficient exhaust ven tilation  system should be 

installed on p la iing  and rinsing t a n k s .
3. Buffing wheels should be provided w ith an 

efficient exhaust ven tilation  system.
4. A dequate washing facilities should be su p ­

plied.

NOTES
In  add ition  to o ther questions, the engineering 

rep o rt should p articu la rly  em phasize what, if any­
th ing has been done w ith  regard to the  above 
suggestions.

0

SCH ED ULE X V II —  M ETA L FORM IN G
A dding M achine m anufac tu ring  N. 0 . C. . . .  3574 

( F rom  Schedule X V III i
E lec tro p la ting  ......................................................... 3372

EXPOSURE
C hrom ium  poisoning and nickel rash can be 

caused by contact with chrom ium , salt solution, 
in  m ixing opera tions; by the fum es that arise 
from  p la ting  tanks: and  the dust from  buffing 
wheels.

T here is also an accident hazard  in connection 
w ith the  use of potassium  cyanide in  gold plating 
o r silver p lating . H ow ever, this is m ore in the 
n a tu re  of an exceptional accident hazard  ra th er 
than  an occupational disease hazard.

CONTROL
In  add ition  to the general precautions that 

should he followed w here there is exposure to 
chrom ium  poisoning, the following should be 
given definite a tten tio n :

1. P ro p er exhaust ven tilation  on all plating and 
rinsing tanks.

2. L'se of ru b b er gloves and clothing to prevent 
contact of the skin with the chrom ium  com­
pound.

3. A dequate washing facilities should be sup­
plied.

4. Buffing wheels should be provided with ade­
quate exhaust.

NOTES
In  add ition  to the  o th e r in fo rm ation that 

should be included on the inspection report, the 
follow ing should be p articu la rly  explained in de­
ta il:

1. Are tanks and buffers p resid ed  with ade­
quate exhaust ven tila tion?

2. W hat is the  practice w ith regard to the use 
of ru b b er gloves and rubb er clo th ing?

3. W hat are the washing facilities?
4. How m uch chrom ium  o r nickel plating is 

done?

SCH ED ULE X V II — M ETAL FORM IN G
B attery  M anufacturing (dry) .................. 3642
B attery  M anufacturing (storage) .........  3647

e j i f o s u r l
Alm ost every opera tion  necessary to the m an­

ufac tu ring  of lead batteries in which the lead or 
lead oxide is handled  presents a definite and some­
tim es serious occupational disease problem . Lead
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poisoning can come from  the handling  of these 
m aterials or the in h a la tio n  of lead fum es and 
dust.

CONTROL
T he following practices will do m uch to m in i­

mize the hazard  of lead  poisoning:
1. W herever possible all lead operations should 

be prov ided w ith adequate and efficient fum e 
or dust exhaust, p referab ly  of the down-blast 
type. I t  m ay often  be claim ed th a t th is is 
im practical, bu t it is a fact th a t th ere  are 
m any ba tte ry  p lan ts in  which every po in t of 
opera tion  has beer, provided w ith p rop er ex­
haust hoods. I t  is also true  th a t reduction  of 
hand  operations and increased use of m a­
chine operations tends to decrease the h az­
ard.

2. A dequate w ashing facilities should be p ro ­
vided.

3. Em ployees should  be encouraged to have 
th e ir  w orking clo th ing lau nd ered  at least 
twice each week.

4. Some program  of m edical con tro l should be 
considered, a lthough  th e  C orporation  engi­
neer should always discuss this sub ject w ith 
the C laim  D ep artm en t before m aking recom ­
m endations.

3. All new em ployees should be exam ined be­
fore em ploym ent in o rder to determ ine if 
there has been previous lead  exposure.

6. R espirators m ay he used at times, bu t are 
not positive pro tection  by any means.

7. It m ay at times be possible to nave dust 
counts m ade in o rder to check the efficiency 
of the exhaust ven tila tion  system.

NOTES
In  add ition  to o th e r general in fo rm ation sub­

m itted  on the engineering report, each operation  
in these classifications should be carefu lly  in­
spected w ith the follow ing specific thoughts in 
m ind:

1. Is the exhaust ven tila tion  system in p rop er 
condition?

2. Is supervision of em ployees good?
3. W hat is the general condition of the clean­

liness of the shop and  th e  em ployees?
4. W hat is the m edical con trol program ?
3. Is special c lo th ir tg ^ ^ rn  by  the em ployees?

SCHEDULE X V III — M ACHINE SHOPS FIN E  
M ACHINES AND INSTRUM ENTS

A gricultural m achinery  m anufacture  ...........  3307
Boot and Shoe M achinery M anufacturing . .  3553 
C onfectioners M achinery M anufacturing . . 3539 
E lectric Pow er and T ransm ission apoaratus

M fg............................................................. ‘.............  3643
Elevator M anufacturing ...................................... 3042

P rin tin g  and bookbinding M achinery roanu-
facturing  ...............................................................  3348

Sewing M achinery M a n u fa c tu r in g ..................  3561
T extile M achinery m a n u fa c tu r e ......................  3315
Valve m anufactu ring  ..........................................  3634

Included  in the above list would also be any 
o ther m achine shop or machinery- bu ild ing oper­
ations having iron or steel foundries incident to 
the general operations.

E X P O S U R E
Silicosis.

CAUSE
Silicosis can come from  inhala tion  of the sand 

dust in all the foundry operations and from  the 
sandblast cleaning of castings.

CONTROL
T he m ethods of m inim izing dust hazards in 

these operations are sim ilar to those described in  
the  general foundry  group. The engineering re ­
ports should  go extensively into the extent of 
foundry  operations and the exposure of dust th a t 
m ay come from  o ther sim ilar operations.

SCHEDULE X V III — M ACHINE SHOPS FIN E  
M ACHINES AND INSTRUM ENTS

Clock M anufacturing .................................  3332
W atch M anufacturing ................................  3383

In  add ition  to these two classifications, any 
o ther operations where instrum ents are m anufac­
tured  should be included if lum inous pain t is 
used in  any way.

EXPOSURE
Radio-active poisoning.

C A U S E
P ain ts are m ade lum inous by including an 

infinitely sm all am ount of radium  salt or m eia- 
thorium  salt. These substances are radio-active 
and give off em anations which are invisible and 
are to all in tents and purposes w ithout mass. 
These radio-active substances can cause slow de­
struction  of body tissue, even though actual con­
tact is not m ade with the pigm ent or paint. H ow­
ever. the hazard  is not usually serious unless there  
is actual contact. Almost all of the cases of radium  
poisoning th a t have developed from watch dial 
operations were caused by the operations pointing 
th e ir  brushes on th e ir own lips. This caused a 
poisoning u h ic h  developed a necrosis of the jaw­
bone and resulted fatally  in m any cases. Almost 
anv radio-active substance can bring about these 
conditions, althouzh  there may be some differ­
ence in the time required  in the way of exposure 
before disability  results.

C O N T R O L

The follow inz practices will do much to m in­
imize the hazards:

1. M ethods should be developed for po in tinz
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brushes and superv ision should  be directed 
to th is point.

2. T he pain t should not be m ixed. T he liqu id  
porton  of the  pa in t should be app lied  and 
the pigm ent dusted on elsew here.

3. T he quantities of pain t used should be so 
controlled th a t not even the m ost m inute 
quantity  is wasted or spilled .

4. D rafts should be avoided in w orking rooms.
5. S tray em anations can be detected by placing 

den tal x-r3y film w rapped  in b lacked paper 
about the room.

6. Em ployees should follow hab its of absolute 
cleanliness.

7. M edical exam inations should be m ace of 
em ployees at regu lar intervals. Before anv 
such recom m endation is m ade to an assured, 
th is subject should be discussed w ith  the 
Claim  D epartm ent.

•
SCH ED ULE X V III — M ACHINE SHO PS, F IN E  

M A CHINES AND IN STRU M EN TS
B all and ro ller bearing  m anufacturing  . 3638
G ear grinding or M anufacturing ...........  3635
M achine Shops N. 0 . C............................... 3632
P lu m b ers ' supplies Mfg. N. 0 . C.............3188

In  addition to these, there should be included 
any other m achine shop operations involving 
grinding m achinery.

EXPOSURE
Pneum oconiosis o ther th an  silicosis, lead  po i­

soning and derm atitis.
Form s of pneum oconiosis o th e r th an  silicosis 

can result from  very dusty m achine grinding op­
erations using em ery wheels, carborundum  wheels, 
etc..

CONTROL
M uch depends u p o n  how serious the dust haz­

ard may be. If i t  is necessary to  provide exhaust 
ven tila tion  systems, th is  should be considered. 
T his is of p a rticu la r im portance in  those states 
w here th ere  are laws requiring  grinding wheels 
to  be provided with exhaust hoods. Such a state is 
Illinois.

"‘.NOTES ~
-  T he following" should  be  particu la rly  em ph a­

sized in addition  to th e  o th e r general in fo rm ation  
subm itted :

1. Are th ere  any grinding operations p rod uc­
ing excessive am ounts of dust?

2. Are grinding m achine operations provided 
w ith exhaust hoods in accordance w ith any 
law s th a t m ay  re q u ire  th e m ?

LEAD POISONING
Lead poisoning can occur from  inhaling  lead 

fum es from  the b ab b itt m elting pots. T here  may

also be lead m elting pots for each trea tm ent c.f 
tools in the tool dep artm en t.

CONTROL
Insta lla tion  of adequate  exhaust ven tilation  

systems to rem ove the fum es is ihe most satisfac­
tory correction of the hazard .

NOTES
T he follow ing points should be em phasized in 

add ition  to o th e r general conditions:
1. Are lead pots used?
2. Are they adequately  guarded with exhaust 

hoods?
3. How m any m en are continuously exposed to 

lead fum es or dust?
D E R M A T I T I S

C A U S E
D erm atitis can come by reason of constant con­

tact w ith cutting oils th a t irrita te  the skin. G ener­
ally. th e re  are th ree  skin conditions that may de­
velop :

1. B lackheads th a t are caused by lack of in d i­
vidual cleanliness.

2. Irr ita tio n  and redness caused by harsh  oils.
3. Boils th a t m ay spread  to o ther workers by 

reason of con tam ination  of the oil used by 
o ther workers.

CONTROL
The following practices are helpful in m in i­

m izing the hazards:
1. Use of good quality  cutting oils. The para- 

fine base oils often cause trouble.
2. A dequate washing facilities should he p ro­

vided.
3. C utting oils can he disinfected hv  addition 

of certa in  substances such as sulpho naph- 
thol.

4. S terilization of the oil w herever this can he 
practically  done.

NOTES
In  add ition  to o th e r conditions, the eng iner­

ing repo rt should particu larly  em phasize w hat, if 
anything, is being done w ith regard to the condi­
tions listed above.

SCHEDULE XX — VEHICLES
Auto or A ircraft engine M anufacturing . . . .  3305
A uto-m anufacturing and assembling ...........  3808
Auto ju nk ing  (From  Schedule 34) ...........  3821
Auto b o d i e s  —  P l e a s u r e  c a rs  ...............................  3822
Auto Body T rucks ............................................  3823
Auto Bodv N. 0 . C. (From  Schedule 2 0 1 . .  3324 
R ailroad Car M anufacturing ........................... 3831
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EXPOSURE
Silicosis and lead poisoning.

CAUSE
T he danger of silicosis from the operations in 

these classifications is p rin c ipa lly  lim ited  to those 
having foundry operations. It ¡3 likewise possible 
to have o ther form s of pneum oconiosis in m achine 
shop zrind ing operations and sandblasting w her­
ever these are carried  on.

T he lead poisoning is p rincipa lly  confined to 
the open lead pots used in h ab b ittin a  and tool 
harden ing as in the  m achine shop group. Lead 
poisoning m ay also occur from  the dust arising 
from breaking up old batteries during auto ju n k ­
ing. T he use of a resp ira to r will im prove this 
condition.

NOTES
T he engineering reports should handle these 

hazards in the S3ine way as described un der 
‘"Foundry, M achine and M etal Goods O perations.”

SCHEDULE X X I — STONE PRODUCTS
Abrasive W heel M anufacturing .............  1743
Cem ent M anufacturing ............................. 1701
Concrete P roducts M anufacturing .........  4034
E m erv W orks ................................................. 1747
F lin t or spar grinding ............................. 1741
Mica goods. M anufacturing ....................  1833
P laster Mills ...................... ' . .......................  1703
Soapstone products ...................................... 1743
Stone Cutting and Polishing N. 0 . C. . . 1803

EXPOSURE
Silicosis and o ther pneum oconiosis.
In  cem ent m anufacture, it is not usually con­

sidered th a t there is a silicosis hazard , where only 
lime dust is encountered , although there have 
been certain  pneum oconiosis claims arise in this 
industry .

CAUSE
Silicosis can come from  the inhala tion  of free 

silica particles in  the dust that is created by the 
various operations. I t  should be' borne in m ind 
th a t the dust that js  dangerous is invisible and, if 
the dustiness can be seen, it is alm ost certain  
th a t the invisible dust .is present in dangerous 
concentration . Since lilicosis is progressive, it 
can continue even w ithout fu rth e r exposure, so 
that interchange of lab o r does not act to re tard  
the disease.

W hile most of these classifications carry a load­
ing for silicosis, each one should be studied care­
fully in o rder to determ ine, if po-sible. the char­
acter of the m aterials used in o rder to get some 
idea of the free silica or quartz contents. As the 
proportions of these substances decrease, the 
hazard is presum ablv less. In lim estone and m ar­
ble. it is considered th a t there is no hazard.

CONTROL
T he following practices can be followed which 

will tend to m inim ize the  hazard :
1. Efficient exhaust ven tila tion  systems should be 

installed  to rem ove dust at the point of gen­
eration. Dust th a t is collected should he 
p roperly  disposed of and not allowed to 
blow into th e  atm osphere.

2. R esp ira tors should  he used w here exhaust 
ven tila tion  systems are im practical.

3. All new em ployees should be carefully  ex­
am ined before em ploym ent. Do not ever 
recom m end m edical exam inations of existing 
em ployees w ithout the full knowledge and 
approval of the C laim  D epartm ent.

4. Dust counts should be m ade wherever pos­
sible in o rd er to check the  efficiency and de­
sign of the dust rem oval equipm ent.

NOTES
T he engineering reports  should particu larly  

em phasize the follow ing:
1 . W hat is th e  ch a rac te r of the rock or sand 

used w ith respect to the quartz  contents?
2. How efficient are th e  exhaust systems?
3. W hat is the general dust control program ?

•
SCHEDULE X X I —  STONE PRODUCTS

Asbestos good Mfg. incl. spinning and
weaving .......................................................  1852

EXPOSURE
Ashestosis. benzol poisoning.
Asbestosis ¡3 a definite condition of pneum o­

coniosis. a lthough  it is not considered to be as 
serious as silicosis. 77 b ile  it results :n a physical 
im pairm en t of the lungs, it does not progress after 
exposure ceases, and tuberculosis as a con tribu ting  
factor is not prevalent.

Asbestosis results from  the inhala tion  of as­
bestos dust th a t m ay he generated during any of 
the operations in  which asbestos is produced or 
m anufactured . Some of the most pronounced haz­
ards are in connection w ith textile operations, 
such as picking, carding, spinning, weaving, etc., 
a lthough  any opera tion  m akinz woven or m olded 
products can create dust which may be harm ful.

CONTROL
The followin': practices will tend to m inim ize 

the hazards:
1. W et weaving.
2. Insta lla tion  of h izh  velocity exhaust ven tila­

tion svstems at the po in t of operation.
3. Lse of resp irators on operations th a t cannot 

be practically  exhausted.
4. E xam inations of new em ployees before em- 

plovm ent. 77 herever it mav be considered 
that existinz em ployees are not in fuil nor­
m al health , they should be placed on jobs 
free from  dust.
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NOTES
T he follow ing points should be p articu la rly  

em phasized in th e  engineering repo rts :
1. Are asbestos tex tile  operations carried  on?
2. Is weaving done wet or dry?
3. Are operations provided w ith exhaust ven­

tila tion  system s?
4. Are resp ira to rs worn by em ployees doing in ­

cidental work such as loading p ap er beaters, 
cleaning exhaust collectors, etc.?

5. Have dust counts ever been taken  in the 
p lan t?  If  so, w hat were the resu lts?

6. ^  h a t m edical arrangem ents has assured 
p u t in to effect?

B E N Z O L

C A U S E
Benzol poisoning can come from  inhaling  the 

fum es from  im pregnating  tan ks w here benzol m ay 
be used as a th in n e r of the asphalt.

CONTROL
T he p rin c ip a l ways in w hich the hazards can 

he m inim ized are as follows:
1. Substitu te  some o ther th in n e r for benzol.
2. In sta ll efficient exhaust ven tila tion  equ ip ­

m ent.
O

SCHEDULE X X II — CLAY PRODUCTS
B rick and Clay products X. 0 . C......................  4021
E lectric  — p o r c e la in ............................................. 4058
P otteries —  china tab le  ware .......................... 4033
Potteries, glazed or porcela in  earthenw are.

Mfg. H and or Cast ........................................... 4061
P otteries —  porcelain  ........................................... 4049
P otteries —  Mfg. P orcelain  W are —

M echanical ...........................................................  4062
Potteries —  T ile ..................................................... 4055
T erra  Cotta ............................................................... 4034
R efractory  products .............................................  4024

E X P O S U R E

Silicosis— other form s of pneum oconiosis, and 
lead poisoning. T he h isto ry  of silicosis and lead 
poisoning in  th e  ceram ics in d u stry  is definite 
enough to req u ire  th a t the  u tm ost care be used 
in m aking inspections in  th is classification. W hile 
there  is definite varia tion  in the hazards betw een 
the  varous classifications, it is necessary th a t all 
be thoroughly  exam ined.

The hazards in  these industries depend largely 
on the process. F o r exam ple, in the m anufacture  
of w ater struck  b rick  there  is little  hazard . In 
the m anufacture  of sand struck bricks, dry sand 
is show ered on the m olds to p reven t sticking, 
and the p rep ara tio n  and app lication  of th is sand 
constitutes a serious hazard in some brick  plants.

In  the m anufacture  of fire b rick , and reirac-

tories the  finished brick  have a considerable silica 
content and th ere  is a hazard  in this b ranch  of the 
b rick  in du stry  no t present í d  the o rd in ary  bu ild ­
ing brick  m anufacture . A bout 207c silica is used 
in sanitary  wear, and the m ixing of th e  ingred i­
ents as well as the dry finishing of th e  ware may 
cause silicosis.

SILICOSIS
CAUSE

Silicosis can result from  the in hala tio n  of silica 
dost. W hile there  m ay be clay dusts which are 
free of silica, som e types of claim ; m ay result if 
the  dust is pa rticu la rly  heavy. T he  wet op era ­
tions are generally  considered to he non-'nazard- 
ous.

The operations w hich tend  to produce dusty 
conditions are a ry  grinding of clays, sha le3. scrap 
brick , and m achine operations in connection with 
finishing, such as sanding of molds.

CONTROL
M any of the so-called dry grinding operations 

do not lend them selves too easily to  control or 
rem oval. Som etim es they  can be located  in rooms 
w ith exhaust ven tila tion , but this is not always 
p ractical. T herefo re , it may be th a t the use of 
resp ira to rs is the only alternative. M achine op­
erations creatine dust should he prov ided w ith 
exhaust ven tila tion  to  remove the dust at the 
po in t of origin. Green finishing of po tte ry  will 
elim inate most of the po tters ' exposure.

N O T E S

T he following question; should be answered 
on the engineering report, in addition to the o ther 
in fo rm ation sub m itted :

1. W hat is the  silica content of the various sub­
stances used?

2. W hat is the  charac ter and severity of dusty 
operations?

3. W hat is the exposure to dust w ith each op er­
ation in term s of num ber of em ployees?

4. W hat m ethods for controlling the  dust have 
been installed?

L E A D

C A U S E
Lead poisoning can result from  the inhala tion  

of lead oxide dust in m ixing and grinding of frits 
having a lead base. In  some plants it is the proc­
ess to add w hite lead  to the frit w hich increases 
the hazard  due to the solubility  of the w hite lead. 
A p a rticu la r hazard  exists in using a pressure line 
to clean the d ipped  ware of the excess lead glaze 
after it is dried.

CONTROL
The following practices will tend  to m inim ize 

the lead poisoning hazard where it m ay exist.
1. Em ployees in dry m ixing departm en t should 

wear resp irators approved for use against 
lead dust.
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2. Spraying and m achine cleaning operations 
should be prov ided with an exhaust ven tila­
tion system to reduce the dust.

3. No lead should be added to the glaze after 
fritting.

4. Excess glaze should be rem oved u n d er an 
exhaust hood.

5. No pressure lines or bellows should be used 
for cleaning w are.

6. Lockers should be installed in a room  where 
there is no lead  dust.

7. B ubblers should be prov ided fo r drink ing  
water, and eating should be p roh ib ited  on 
the job.

8. Some k ind  of m edical program  should be in 
effect in regard  to those em ployees exposed 
to a serious hazard  of lead poisoning. This 
is a subject w hich should always be discussed 
w ith th e  Claim  D epartm ent before any rec­
om m endation is m ade to the assured.

•
SCHEDULE X X III — GLASS PRODUCTS

Cut glass m a n u fa c tu r in g .............................  4113
Glassware m anufacturing  X. 0 .  C............ 4114
Glass ware m anufacturing  ........................  4111
P late  Glass m a n u fa c tu r in g ........................  4101
Sheet glass — ro lled  — not polished . . .  4103 
W indow zlass m anufactu rinz  .................. 4102

EXPOSURE
Silicosis and lead poisoning. Silicosis can de­

velop from  innalinz  the dust that can come from  
grinding and mixing of the glass m elt. Very n a t­
urally  the hazards are varied according to the 
quartz  content of sand th a t is used, although 
o ther forms of pneum oconiosis can develop from  
inhaling  glass dust and o ther ingredients of a m in­
eral nature. In  some instances, sandblasting op er­
ations will be found, and these can be a source of 
silicosis hazard.

CONTROL
The following practices will tend to m inim ize 

the silicosis h a z a rd :.......
1. Em ployees w orking in  dusty operations th a t 

are not p ro v id e d k w th  exhaust ven tilation , 
and those em ployées doing loading and un­
loading of sand ’̂ ih ou ld  w ear resp irators.

2. Exhaust ven tila tion  equ ipm ent should be in­
stalled on grinding 3nd dry-m ixing opera­
tions.

3. Wet zrind ing of glass can m inim ize the dust 
hazard.

NOTES
The followinz points should be particu larly  

em phasized on the enzineerinz  reports, in addi­
tion to the other general in fo rm ation :

1 . W hat is the  quartz  con ten t of the sand th a t 
is used?

2. W h at is the  extent of exposure of employees 
to various operations w here dust originates?

3. Are resp ira to rs w orn b y  any em ployee?
4. W hat, if any, operations are provided with 

exhaust ven tila tion  equ ipm en t?
1 LEAD 

CAUSE
Lead poisoninz can resu lt from  inhaling  lead 

oxide dust in m ixing operations, and m ay some­
tim es occur by reason of the dust from  zlass cut­
ting operations. Lead is always a constituen t of 
the  m elt in  connection w ith  the m anufacture of 
cut glass, a lthough  it is not usually  used in the 
m anufac tu re  of o th e r types of glass.

T he follow ing practices will tend to m inim ize 
the h aza rd :

1. E m ployees w ho are hand ling  lead oxide in 
m ixing operations should wear respirators.

2. E xhaust ven tila tion  systems to remove the 
dust should he insta lled  on glass cutting 
wheels.

3. Some type of m edical control program  
should be in effect, bu t, before anv recom ­
m endation  of this sort is ever m ade, it should 
he discussed w ith the claim  departm ent.

NOTES
T he follow ing points should be particu larly  

em phasized upon the engineering reports. In ad­
dition to the o ther in fo rm ation  subm itted :

1. To what extent is lead used in the glass?
2. Are resp ira to rs worn by em ployes in drv 

m ixing operations?
3. Are class cutting wheels provided with ex­

haust ven tila tion?
4. W hat program  of m edical control is in ef­

fect?
SPECIAL NOTE

In  the  m anufacture of so-called "Safety Glass 
celluloid or sim ilar transp aren t substances are 
used as the bending o r safety m edium  between 
the  layers of glass. Such substances, in storaze 
o r d u rinz  the glass m anufacturinz  processes, can 
present fire or explosion hazards. W henever 
these conditions exist, a com plete report must he 
subm itted.

•
SCH ED ULE XXIV — CHEM ICAL

Chem ical and Dve Stuff R ating Plan 4800-23
4860-83

EXPOSURE
Cases have occurred from the followinz suo- 

stances used in the m akinz of dves and dye in ter­
m ediate. 3enzene. Toluene. N itrobenzene. Nitro- 
chlorbenzine. A niline. N atran iline . D im ethyiine, 
D iethv ian iiine , A niline H ydrochloride, Par-
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anitro  C hioraniline. N itrous D iethy lan iline . Par- 
anitro  Toluene. D in itro  T oluene, O rtho Tolu- 
id ine. P ara to iu id ine , P a ran itro  T olu id ine . O rtho 
N itro T oludine. A cety iparato lu id ine . Benzvl 
C hloride. C hlorinated  T o l u e n e .  P a ran itro  
A niline P arap hen y lcn d iam ine . M etaphenvlenedia- 
mine. B enzanihrene. Q uinoline. P yrid ine . N itric 
Acid and N itrious Oxide. M ethyl A lcohol and 
Phoszcne. Tlie hand ling  of finished dyes and col­
ors does not Generally constitute an occupational 
disease hazard . As a general th ine the fa rth e r  the 
process is from  the  crude staze the lower the tox­
icity of the product. M etanil yellow, orange 11, 
E chtm arine  blue. New blue. K. fuchin . m ethvl 
violet and m ethyl zreen are exceptions am onz the 
finished dyes, and there has been troub le  repo rted  
in the handling of these m aterials.

CAUSE
The m ore com m on poisons in th is group such 

as benzol, 3naline. n itrobenzol, m ay be absorbed 
by inhala tion  of the vapors or th ro u zh  the skin 
when the  m aterial has been spilled on the  body. 
C hronic benzene poisoning causes a loss of red 
blood corpuscles, resu lting in  profound anem ia: 
a loss of the  elem ents and substances in the blood 
which are concerned in blood clotting resu lting  in 
hem orrhaze. and loss of w hite blood cells and 
of the substances in the blood serum  which are 
concerned in defending the body azain=t the bac­
terial infection. N itro  Benzol and the N itro  com- 
pound* in General act as blood poisons in addition  
to a direct action on the cen tra l nervous system. 
The amino com pounds such as aniline, may cau ;e 
b ladd er tum ors and cancer.

CONTROL
1. In ca*e Benzol. N itro  Benzol. A niline or 

Toluol is spilled on the clothes, the m ateria l 
th a t has been soaked w ith the poison should 
be im m ediately rem oved and the skin very 
thoroughly washed.

2. The vessels in w hich Benzol. N itro Benzol, 
and A niline are processed should not allow 
the escape of the vapors into the  room  where 
the operators are stationed.

3. In  case it is necessary to operate  the vessel 
a t atm ospheric pressure, it should be vented 
to the outside ra th e r  th an  to the room.

4. V en tila tion  should be provided to carry off 
the fumes in> lne; h an d lin g  or processing of 
the  raw' materials' or in term ediates.

5. T he essential idea beh in d  control m ethods 
in th is field is the  p reven tion  of poisoninz 
by  assuring pu re  air, fo r the w orkers. The 
use of resp irators or gas masks is not p rac­
tical, and so the fum es m ust be rem oved at 
the point of generation.

6. P ipe lines and o th e r appara tus should he 
kept carefully inspected lo r leakage.

7. Men should be provided with rubb er zlovcs 
and rubber boots where there  is exposure to 
skin absorption.

8. P rovide adequate  washing facilities including 
show er baths, so th a t in case of spillage a 
m an m ay com pletely remove the traces of 
the poisoning.

NOTE5
1. Are the in term ed iates m anufactured on the 

prem ises?
2. Is there any n itra tio n  of benzol?
3. Is there  an \ noticeable odor from  the raw- 

m aterials o r products?
4. Is there any reduction  of n itro  benzol?
5. D escribe the ven tila tion  in detail.
6. W hat are the provisions for m edical exam ­

ination  of w orkm en exposed to benzol, n itro  
benzol, and an iline?  Discuss with Claim  D e­
p a rtm en t before recom m ending.

e
SCHEDULE X X IV  — CHEM ICAL

A irp lane M anufactu ring  (From  Schedule
20) ....................................   3830

A rtificial L eather (From  Schedule 10) . . . .  4492
A rtificial L e a t h e r ................................................... 4436
L acquer M anufactu rinz  ...................................... 4439
P yroxylin  Com position Goods Mfz. (From

Schedule 10) .....................................................  4432
P yroxylin  M a n u fa c tu r in g ...................................  4440

EXPOSURE
Benzol poisoning.

CAUSE
Poisoning usually occurs by breath ing  benzol 

fumes. Acute poisoning occurs when larze am ounts 
of benzol are b reathed  suddenly. Sm aller am ounts 
b reathed  over a period of tim e cause chronic po i­
son which weakens and th ins the blood. Benzol 
is also a skin irritan t. It is volatile and inflam ­
m able. Poisoning in these classifications can 
come from

1. M ixing operations where soluble cotton is 
m ixed with benzol.

2. D rying operations.
3. Cleaning of finished goods.
4. H and cem enting operations.
5. S preading operations where plastic is rolled 

or cloth is coated.
CONTROL

T he con tro l of the  benzol hazard  depends 
upon preventing the breath ing  of the fum es; the 
following practices tend to m inim ize the hazard :

1 . If possible, substitu te some other solvent for 
benzol.

2. C arefully inspect pipe lines and o ther ap ­
paratus containing benzol to detect and p re ­
vent leaks.
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3, Have all m ixing operations com pletely en­
closed.

4. Avoid spilling of benzol.
3. Provide artificial ven tilation  of all opera­

tions.
6. V entilate the workroom s by exhaust of the 

floor level.
7. Discuss w ith your Claim  D epartm ent m ed­

ical exam ination of workers exposed to ben­
zol.

n o t e s
1. Is benzol used in  th is p lan t?  If so, in w hat 

quantities and how often?
2. Are there indications of benzol spillage?
3. Are all m ixing o r o ther operations properly  

enclosed or ven tila ted?
4. Is there  o ther general ven tila tion?
5. Has assured arranged for regu lar and com ­

peten t m edical exam ination  of w orkm en ex­
posed to benzol?

SPECIAL NOTE
F ire  or explosion hazards often exist in some 

of these classifications. Com plete reports describ­
ing them  should always be subm itted  when re­
quired.

©

SCHEDULE X X IV  — CHEMICALS
Color grinding — W hiting  Mfg................. 5954
Lead M anufacturing (red  and w h ite ) . .  4567 
P a in t M anufacturing ..................................  4553

EXPOSURE
Lead poisoning.

CAUSE
Lead poisoning can come from  inhala tion  of 

lead dust from  handling and m ixing of ingredi­
ents. T he hazard is pa rticu la rly  pronounced in 
connection with dry lead base colors and ail lead 
pigm ent m anufacturing. G rinding of lead in oil 
¡3 a dirty operation , b u t no t considered to be too 
serious.

C O N T R O L

The following p ra c tic w V 'll  m inim ize the lead 
poisoning hazard : ■ : r

1. M achinery used in dusty operations should 
be enclosed to p reven t escape of dust.

2. Installation  of m echanical m eans of handling 
m aterial, such as m echanical conveyors, will 
tend to elim inate  dust.

3. Exhaust v e n t i l a t i o n  systems should  be in­
stalled where it is deem ed necessary and 
practical.

4. P^espirators should be worn bv those w ork­

m en exposed to dust w here there  is no o ther 
way of con tro lling  th e  dust.

3. A dequate washing facilities should be p ro ­
vided and supervision d irected  to this point.

6. Some type of m edical con tro l program  
should be in  effect. Before any recom m en­
dation  is ever m ade to an  assured on this 
po in t, it should  be thoroughly  discussed with 
th e  C laim  D epartm ent.

N O T E S

T he following points should he particu larly  
em phasized in  th e  engineering reports, in  add i­
tion to the o ther in fo rm ation  subm itted :

1 . W hat a ttem p ts are being m ade to control the 
lead dust?

2. Are approved resp irato rs used?
3. Are p rop er w ashing facilities provided?
4. W hat, if any, m edical con tro l program  is in 

effect?
SPECIAL NOTE

P articu la r  a tten tion  is called to the possibility 
of a fire or explosion h aza rd  in some of these 
classifications. Such conditions m ust be com­
pletely  reported .

©

SCHEDULE XX IV — CHEMICALS
Candle M anufacturing ................................  4710
F ertilizer M anufacturing ............................  4533
G arbage works 'F ro m  Schedule 33) . .  7590
Glue M anufacturing .....................................  4653
R endering W orks ........................................... 4710
Soap and Soap P o w d e r ................................. 4720

EXPOSURE
D erm atitis and erysipeloid — Possible pneum o­

coniosis.
CAUSE

D erm atitis m ay result from  these operations 
chiefly by reason of lack of personal cleanliness on 
the p a r t of the em ployees. E rysipeloid may be 
caused by p u nc tu red  wounds from  bones. In  those 
cases w here caustic is used in  the m anufacture 
of soap, derm atitis may resu lt from  chem ical i r r i­
tation .

In  the m anufacture of chem ical fertilizers, it is 
often  found that some operations are carried  on 
in the  presence of very high dust concentrations. 
T he dust m ay con tain  bu t sm all proportions of 
free silica, bu t a general hazard may be present. 
All =uch conditions should be very carefully  and 
accurately reported .

CONTROL
P ro p e r washing facilities and general cleanli­

ness will be the most effective preventative meas­
ures.
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SCHEDULE XXIV — CHEMICALS 
A sphalt W orks —  G rind ing , P u lverizing , etc. 1463
D istilla tion  —  W ood ........................................... 1472
Paste and m ucilage m anufac tu ring  ................ 4596
Polish and dressing m anufactu ring  .............. 4597
T ar and asphalt m anu fac tu ring  ......................... 4741
T urpen tin e  and resin  m anufac tu ring  ...........  0301
W ood preserving (F rom  Schedule 25) .........  2960

EXPOSURE
D erm atitis and creosote poisoning. D erm atitis 

and skin ir rita tio n  can resu lt from  continuous ex­
posure to the different m ateria ls  used and m an­
ufactured  in  these classifications.

Creosote is a substance th a t is hazardous and 
m ay bring about d isability .

CONTROL
About the  only practices th a t can be p u t in to  

effect are as follows:
1. Avoid personal contact w ith  these substances 

and, so fa r as possible, have operations de­
signed to do th is.

2. A dequate w ashing facilities should he sup­
p lied  and used.

NOTES
The engineering reports  should particu la rly  

em phasize the follow ing:
1. Describe the chance of persona] contact with 

the m aterials.
2. V ha t m ethods have heen em ployed to pre­

vent th is con tact?
3. Have p rop er w ashing facilities heen sup­

plied?
SPECIAL NOTE

P articu la r a tten tion  is called to the possibility 
of a fi re or explosion hazard  in some of these 
classifications. Such conditions m ust he com­
pletely  reported .

*
CH EM ICALS

T his would include alm ost a ll of th e  classifica­
tions in the chem ical and  dyestuff ra tin g  plan. 
T here are m any chem icals w ith  occupational dis­
ease hazards, a lthough  rno it of the  dangerous ones 
are poisonous and.- th e , po isoning is usually  con­
sidered to be an acc iden t and no t an occupational 
disease in  the true sense. Some of the  m ore dan­
gerous ones are benzol, m ethano l, arsenic, ch lo r­
ine com pounds of hydrocarbons, salt of m ercury , 
phosphorus and chrom ates. A ll lead salts can he 
causes of occupational disease.

CONTROL
T he m ethods of con tro lling  the hazards are so 

num erous th a t they  cannot he listed here. The 
inspection reports should  list in de ta il w hat are 
the various chem icals used and the exact m anner

in  w hich each is used : also a com plete history of 
w hat, if  any, troub le  m ay have developed in the 
past from  such use.

P a rtic u la r  a tten tion  is called to anv fire or 
explosion hazards th a t may exist.

«
SCH ED ULE XXV — MISCELLANEOUS

M ANUFACTURING
D en ta l L aboratories ........................... 4692
T axiderm ists ..........................................  9600

EXPOSURE
M ercury poisoning.
T hese two classifications have heen included 

because of the  ra te  loading with respect to m er­
cury poisoning. M ercury m ay be used in the p rep ­
ara tio n  of den tal am algams. If taxiderm ists do 
any carro ting  of fu r, th e  m ercury hazard  can be 
presen t there.

In d u str ia l m ercury  poisoninz almost always 
occurs from  b rea th in g  m ercury  vapor over a long 
period  of tim e. M ercury can also he absorbed 
in to th e  system th ro ug h  the  skin.

CONTROL
T he following practices will tend to m inim ize 

the hazard  w herever it is found:
1. Good general ven tila tion  of work room.
2. Rem ove m ercury, vapor and dust at the point 

of origin by special local exhaust ven tilation.
3. F loors and work room  should be of cem ent 

o r o th e r non-absorbing m aterial.
4. Care should be exercised to avoid spilling 

of m ercury .
5. P ro p e r  washing facilities should be provided 

and em ployees encouraged to wash fre ­
quently.

©

SCH ED ULE XXV — M ISCELLANEOUS MFG.
A uto and body pa in ting  .................. 9503
P ain tin g  (shop only I ........................  9501

EXPOSURE
Silicosis, benzol and lead  poisoning.

CAUSE
1. Silicosis can result from  the dust th a t is cre­

ated  by sandblasting and sandpapering  op­
erations.

2. Lead poisoning can result from lead pigm ent 
used in paints or lacquers.

3. Benzol poisoning can result from  exposure 
to benzol used as a lacquer th inner.

CONTROL
T he following practices will tend to minimize 

the hazards:
1. Sandblast operations should be ea rn ed  on 

w ith in  cabinets and the operator iu rth e r  pro-
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tected by w earing a helm et. If the sand­
papering operations create heavy dust, little  
else except the use of the wet m ethod can 
be done.

2. Spray pain ting  should  be carried  on in p ro p ­
erly constructed spray booths provided with 
adequate ven tila tion .

NOTES
The following po in ts should be particu larly  

em phasized in the engineering rep o rt:
1. W hat types of pain ts or lacquers are used?
2. W hat are the m ethods of app ly ing the paints 

or lacquers?
3. Describe the ven tila tion  facilities in  com ­

plete detail?
S P E C I A L  N O T E

Describe in detail any fire o r explosion hazard  
th a t exists.

9

SCHEDULE X X V I — M ISCELLANEOUS 
CO NSTRUCTIO N

eldinz ..........................................  3364
EXPOSURE

Lead poisoning.
' C A U S E

Lead poisom nz can develop by inhaia tion  of 
lead fumes that are developed durinz  the process 
of lead burn ing or in welding operations.

NOTES
The engineering repo rt should give com plete 

in form ation upon w hether any lead bu rn inz  is 
done and describe the m ethods of protection.

9

SCHEDULE X X V I — MISCELLANEOUS 
CO NSTRUCTIO N

Road construction w ith rock excavation 5508
Shaft sinking ..................................................  6252
Subway construction. . . v.................. 6254
T unneling  .............................  6251

In  add ition  to tHe above classifications, it 
should be borne in m ind that all con tractinz op­
erations where h a rd  rock drilling  is carried  on 
ran present a silicosis hazard.

EXPOSURE
Silicosis.

C A U S E

Silicosis can result from  inhaling the dust th a t 
is p roduced  by high speed drills and jack  ham ­
m ers. A nother source of dust is from  the rock 
crushers.

CONTROL
T he chief means of controlling the dust is to 

use the so-called Kelley trap  dust exhaust. I t  has 
been shown that wet d rilling  is not sufficient.

NOTES
T he engineering report should particu larly  em ­

phasize the foilow inz points in addition to the 
general in fo rm ation sub m itted :

1. How m uch hard  rock is beinz encountered?
2. Are K elley traps used on drills?
3. Arc rock crushers in use?
4. If so, how m uch is produced?

•
SCHEDULE XX VI — MISCELLANEOUS 

CONSTRUCTION
P neum atic  caisson 'b u ild in g  foundations! . .  6253 
P neum atic  caisson (tunnels) ..........................  6257

C A U S E

Caisson disease can develop on all jobs re ­
qu iring  the use of com pressed air in the driving 
of tunnels or sinkinz of caissons where m en are 
required  to work un der a pressure h igher than  
atm ospheric pressure. Tiie disease is caused by 
the form ation of n itrogen bubbles in the blood 
passazes of the body and. as a rule, the nitrogen 
nubbles will come to rest in some jo in t of the 
body and cau^e extrem e pain. The nitrogen, of 
course, comes from  the air. It is a serious dis­
ability  and often results fatally.

CONTROL
T he only m ethod of preventing the develop­

m ent of caisson disease is to require th a t each 
em ployee w orkinz under the pressure zo tnrouz'n 
a siow and gradual decom pression procedure b e ­
fore again Heinz exposed to ord inary  atm ospheric 
pressure. It is necessary on all jobs th a t a de­
com pression cham ber be provided and that a doc­
tor be in attendance. P ractically  all states in the 
U nion have very strict laws with rezard  to this 
en tire  subject, and each contractor should com ply 
w ith the laws in absolute detail.

NOTES
The enzineerinz  reports should explain  com ­

pletely tiie p re i-u re  under which the men are 
workinz and the .-pcrific methods that have been 
put into effect by the assured to control the 
disease.
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SCHEDULE X X X V I—  O PE R A T IO N  AND 
M A IN TEN A N CE

Cleaning and renovating  outside of bu ild ing  5469 
e x p o s u r e

Silicosis.
CAUSE

Silicosis can resu lt from  inhaling  the dust from  
the  sandblast that is used to clean the outside wall 
of buildings. T he  dust th a t is created is very 
heavy, and almo.-t always has a high si’uc3 content.

CONTROL
The only real m ethod of con tro lling  the haz­

ard is to provide the  w orkers with positive pres­
sure helm ets. In  m ost instances, it will be found 
th a t o rdinary  helm ets are in  use. hu t they are not 
in  any way efficient and to all in ten ts and purposes 
are next to useless.

n o t e s
T he engineering rep o rt should specifically de­

scribe the  pro tection  against dust that has been 
m ade available to those m en doing th is sandblast­
ing operation .

9

SCHEDULE X X V II —  E R E C T IO N
It is not considered th a t there  are any occu­

pational disease hazards in connection w ith the 
classifications in this schedule. Should there be 
any fu ture exceptions, they will be included.

•

SCHEDULE X X V III — SH IPB U IL D IN G
It is not considered th a t there  are any occupa­

tional disease hazards in the  classification in  this 
schedule, excepting those th a t m ay come up  by 
reason of inciden tal operations, such as foundries, 
m achine shops, etc., and the hazards of these have 
been discussed un der the division to which they 
particu larly  apply.

•

SCHEDULE X X IX  —  S H IP  O PERA TIO N S
O ccupational disease hazards can he d isre­

garded in this schedule. -

SCH ED ULE XXX — STEV ED O RIN G
O ccupational disease hazards in  stevedoring 

can be disregarded as a general rule. Any specific 
exceptions can be covered by instructions to th a t 
effect.

9

SCH ED ULE X X X I—RAILROAD OPERA TIO NS
E xcept for construction and shop operations, 

occupational disease can be disregarded in this 
schedule. For construction and shop operations, 
the  general rules that have been explained in 
these industries can be followed.

d

SCH ED ULE X X X II —  CARTAGE AND 
TRU CK IN G

O ccupational disease can be disregarded ex­
cept on special instructions.

9
SCHEDULE X X X III — PUBLIC U T IL IT IE S

W ith  the  exception of contracting operations, 
th e  occupational disease hazard can be disre­
garded. C ontracting operations are explained 
elsew here.

9
SCHEDULE XXXIV — COMMERCIAL 

E N T E R PR ISES
O ccupational disease hazards can be disre­

garded in this schedule, except on definite no ti­
fication.

9

SCHEDULE XXXV — CLERICAL AND 
PRO FESSIO N A L OPERA TIO NS

O ccupational disease hazards can be disre­
garded in these classifications.

9

SCH ED ULE X X X V II — MISCELLANEOUS
O ccupational disease hazards can be disre­

garded in  these classifications.


