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8613 U.S. Courthouse
601 Market Street
Phila., PA l9lQ6»

September 17, i§é2

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 exhibits 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, ‘ .
_ ’iZ%LAuu7aJuL>/ (?, é%Llﬁ*Q\\\
Margaret A. Enloe

Law Clerk,
The Hon. James T. Giles

att.
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INTRODLUCTIOXN

HIS manual on occupational disease hazards

and inspection procedure has been prepared

for the sole use of employees of The Employ-
ers’ Group. While in the possession of any em-
plovee. it is to be maintained in good condition and
kept up-to-date by the revizion and correction
pazes that will be issued {rom time to time. Upon
the termination of emplovment with The Employ-
ers’ Group. the emplovee to whom this manual is
charged must return it to his immediate superior.
Los: of this book will require a payment of $5.00
_ by the person to whom the book is assign ned.
It is not intended that this manual will be a
complete story of occupational dizease or hazards.
Obviously. it would require a book of some size
to present this subject in complete detail Neither
is it intended that the information with rezard
to any hazard or industry explained in this man-
ual is all that can be said about that hazard or
industry.

w

The idea of presenting the material
contained herein is to give vou a general outlice
of uniform procedure. and direct your thouzhts
and inspection methods to the most important
phases of the subject. You already have consider-
able information and literature upon this subject.

1

14€

and the present manual will serve to suprpiement
arnd consolidate that information.

The first portion of this manual zives a zen-
eral discussion of the principal occupationai dis-
ease hazards. together

methods of control.

with generally accepted
This is followed by more
detailed information with respect to dust hazards
and information 2bout the various toxic gases.
vapors. and solvents.

The balance of the manual is ziven over to a
discussion of individual workmen's compensation
classifications ub]ecl to occup pational cdisease haz-
ards. together with a discussion of the individual
industries. The industries and classifications have

-been grouped according to the various schedules

which bring together industries of smilar types or
indusiries with similar hazards. If a risk is known
by its classification number, it can be quickly
found by referrinz to the schecule number. I
the rick is known only by its classification descrip-
tion. it can be jound by ascertaining the schedule
number under which it is included.

All occupational disease ins pecuons are to be
reported on the :pecial occupational disease haz-

ard report which has the form number G 964 Rev.
It should be kept clearly in mind that this form
is essentially a guide to follow, and it may not
neceszarily provide enough room to accommodate
all of the information that e¢hould be gathered in
any particular risk. While unnecessarily lonz in-
spection reporis are mot wanted. it is abzolutely
essential that the hazards, exposure and condition
of each risk be given in sufficient detail so that
the Home Office can competently pass on the mer-
its of each case. For this reason the repor:s
should be accompanied by manuscript.sheets that
thoroughly cover all important parts of the in-
spection results. It is of particular importance
that the individual hazards be detailed by de-
partments: that the number of employees exposed
to each hazard in each department be ziven in
complete de:ail: that a complete statement is
given of corrective measures already in use axod
those that vou have recommended. and there
should be ziven the general atiitude of the as
sured. It should be Dorne in mind that the rea
purpose of the report is to give a compleie pice
ture of the hazardous operation: to a pers
persons who have never se2n this particular

Inspection work of this kind requires common
sense. accuracy and care in reportinz con
as thev actually exist. Reports that are submitted
as a result of superficial inspections or pooriy-

formed opinions are valueless. Recommendations

W1

that are poorly ccnceived or that are pot based
on facts or the existence of real 'n"zarc.. can no:
onlv result in hizh expense fo an assured. hut
mayv aggravate the conditions for which correc
tion is desired. Be careful that recommendations
to prevent an occupational disezse hazard do not
introduce a fire or accident hazard. If you are
not sure as to what should be done in any partic
vlar instance. repor: the details immediately ta
the Home Office.

It is of particular importance that close coo-
tact be maintained with the Claim and Underwrit.
Investigations of real or alk
leged occupational disease claims should be con-

ing Departments.

Boed te enziueerin; matters. All questions of
medical examinations or treatment of existing
mplovees of an assured should be referred to the
ssed with

Claim Department. and not discu an as-

sured.
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Occupational disease hazards 5f various kinds
do sxist bevond asy question of doubt. At t

wame time these bazards caa vary greatly in fre-
guency and severity of occurreace. JIa all iz
stances where individuals are concerzed there is
the question of individual susceptibility ~which
may cause one to be misied. The fact that cer:zin
individuals have worked in a condition or location
for a period of years that appears to be extremely
bazardous. without any 2pparest ill edects, is
Certain indi-
viduals with greater physical resistance. or pos-

Dot a siga that po hazard exista

sessing natural or acguired imrounity may wors
for vears in a location which would be extremely
danzerous for zpo:ber individual. This cosalition
i3 apt 10 exist ] e

men are emploved 0 zive Z
In the same way, some people are overly suscep-

as to the actual hazard in acy ino

one or two cases ir one small shop. However, it
is mecessary to cousider the occupational dizeaze
hazarda as they concern the very susceptibie per-
son, From an engineering standpoint. it s neces-
sary to make sare that the dust, fume or gas con-
centration is maintained at such a point that no
ore is affected. It is mot sufiicient to maintain
workinz couditions 2o that only ten or fiftcen per
cent of those exposed are affected.

Eventa of the past few years have democ-
strated that with respect to the entire subjec
there has been much misiniormation
around and a tendency to either overempnasize
or underemphasize the seriousness of these haz-
ards. The matter has been furiher complicated
bv the existence of “rackets”

¢ claims. From an enginesring stzzdpoint, tae
only view to take is ome that caa be based on
acts as ime7 are knovwm to exisi. and
misrepresentztion.

Pl
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SCHEIDULE NO. INDUSTRIES

bt

Agzriculrare

Miningz and oil or nztural za: producing
Quarrving. stone crushinz and sand or clay di
Food and tobacco

Textiles

Cloth products

de 12

-1 O U

3 Lauxdries

9 Leather

0 Rubber. composition and bone products

2 Paper and pulp. paper product:. and prinlin
4 Wood

16 Metallurgy

IR

7 Metal forming

18 Machine shops. fine machines and insiruments
2 Vehicles

2 Stone products

o2 Clay products

23 Glass products

24 Chemicals

25 Miscellageous manuiantuning

2 Miscellaneous comstruction

27 Erection

23 Shipbuildinz '
29 Maritime operaticns

30 Stevedoring and freizht hzaniling

31 Raiiroad operations

32 Cartage and trucking

33 Public utilities

o4 Commercial anterprises

35 Clerical and professional occupation:
36 Operation ana maintenancs

37 Miscellaneouns oecupation

k]
(1)
1]



U

3001

i

iv Taz Exrrovexs’ Grour 3 Excmvezamne Maxnvar [ Jume 1, 1937
CLASS SCHEDULE
NG. NO. CLASSITICATION
e 1 Tree pruning, spraying, etc.
N301 24 Turpectine or resin manufacturing
1147 Mo. Only 2 Lead mining — with shafis, tunnels or drifts
1143 Wise. Only 2 Lead or zinc mining
1149 Okla.. Kans.. Mo. 2 Lead or zinc mining — with shaits, tunnpels or drifts
1154 Tenn. Only 2 Lead and zinc mirning
1151 2 Miring — NOC — not coal — with shafts
1163 2 Miningz — NOC — rot coal — surface
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Pefining of metal — not iron or steel
Smelting, sintering, redning — lead

Smelting or zintering — NOC — not iron
Smelting. sintering or refnicy — metals

Ore Miiling

Asphalt works — grinding. pulverizin i nzl
Distillation — wood
Quarries — dimension stone

Rock excavation

Quarry — NOC

Quarry — NOC

Slate splitting — including nuarrying

Quarries Cement rock

Cement Miz.

Plaster Mils

S:ome crushing — no quarryiaz

Flizt or Spar grinding

Soapstone or soapstone proviuels manuizemarizng

Emery works

Abrasive wheel mapufacturiny

Stope cuiting or polishing — NOC

Asbestos  zoods manulacturing — inciuding  spizming
weaving

Miea zoeds manuiacturiag
Abrazive pavper or cloth preparation

Ba.\e 28
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kiast food manuiacturing
sses or syrup redninz — not zluccse
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oniecz:oner}' manuizcturing
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CLASS SCHEDULE

NO. No. CLASSIFICATION

2101 Fish curing or packing e
2260 Wool combing or scouring U a2

Hatter’s fur manufactuning

L]
[
[¢2]
(]
[« QYo Re S ¢ )

Felting manufacturinc

2305 6 Artificial silk manufacturing

2402 6 Carpet or ruz manufacturing

2413 6 Textiles, bleachinz. dveing. ete.

2357 B Hat manufacturing — other than straw or cloth — no hatter’s
fur manufacturinz or blowinz — :tarting or forminz of
felt hat shapes

2538 0 Hat manufacturinz — other  than  stvaw  or cloth — all
operations

2586 3 Cleaninz or dyveing

2600 9 Fur manuiacturing

2623 9 Tanning

2560 9 Boot or shoe manufacturing or repairing

2731 14 Planing or mouidinz mills

2737 14 Sash. door or Aszembied millwork manufacturing

2790 14 Pattern making — NOC

791 14 Pipe manufacturing — wooden. tobacce

2794 Cal. Oniy 14 Wood turned products manufacturing

2202 14 Carpentry — shop only — excluding commer:ial lumber vards

2804 14 Coffin or caskxet manufasturing or assemblinz — wood

2312 14 Cabine: work — with power driven machinery

2815 Cai Oniv 14 Cabinet works — boat building

2824 14 Tank. seat or cahinet mzaulactuninz — wood

2941 1+ Woodenware manufacturing — NOC

2370 Cal Oniy 1z Billiard tapie manufacturing

232 14 Furniturs manuiacturinz — wood — NOC

2615 14 Veneer products manufacturing — veneer manuficiurniny

2916 id Veneer products manuzaciaring — no veneer manufacturing

2921 4 Organ buiidinz

2923 14 Piano or plaver piazno manufacturing

29¢€0 25 Wood Preservinz

3042 13 Elevator or escaizlor manuiacturing

2064 v Sign manufaciurinz — metai

—
-0

3076
3081

Fireproof =quipment manufacturinz

an
Foundrv — iron — NOC

ot
-1

3082 I Foundry — steel castinz
3033 7 Foundrv — non ferrous metalis

[
-3

3086 Cal. & Wisc.
3028 N. Y. Only
3089

3091

3093

3112 Cal. Oniv
3113

3114

Foundry — malleable iron

Railroad permanent ways material manuiacturing
Pipe manuiacturinz — cast iron — NOC
Enameied iron ware manufacturing

bk peed s
-1 -3 =1

Pipe manufacturing — cast iron — by centrifuzal castinz

-
-1

Tool manufacturing

Tool manufacturinz — NOC — pot drep or machine jorzed

o pd
-l -3

Tooi manufacturing — NOC — machining or Smishinz
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CLASSIFICATION

File manufacturing

Cutlery manufacturing — NOC

Too6l manufacturing — agricultural, construction. etc.
Hardware manufacturing — NOC

Stove manufacturing

Radiator or heater manufacturing — cast iron
Plumber's supplies manufacturing — NOC
Can manuiacturinz

Lamps or lantern manufacturing — NOC
Agate or epamel ware manufacturing

Lead works — shest, pipe or shot

Type fourndry

Welding or cutting — oxvacetvleae

Electro platinz — NPD

Clock manufacturing

Wateh manufacturing

Metal goods manufacturing — NOC
Agricultural machinery manuiacturing
Textile Machinery manufacturing

Printing or bookbinding machinery manulfacturing
Boot or shoe machinery manufacturing
Coniectionery machinery manuiacturing

Sewinz macnine manufacturing

(@)

Addinz machice manufacturinz — N0
Automatic sprinkier manufacturing
Machine shop — NOC

Valve manulacturing

Gear manuiaciunng -

321l or roiler bearing manuiacturingz — 0D

Battery manufacturing — drv

Electric power or transmis:ion =squipment manufacturicsz
Battery manufacturin — storage
Thermometer manuiacturing

Automobile or aircralt enoime muanuisemining
Automobile rad.ator manufacturing
Automobile manufacturing or zssemdling
Automobile dismantiing

Automobile body manufacturing — pieasure car
Automobile body manufacturin

Autornobile bodv manufacturin

R N
i
o)
oo
<}
o
[w]
-

u
|

Q

@

Aeroplane manufacturing
Car manufacturing — railroad
Car wheel manufacturing
2and or gravel dizging
Y - - ) - \~ - -~
Brick or clay products manufactunins — ML
Refractory products manuiacturing
Concrete products manufacturing

Pottery — manufacturinz — zlazed or porce.ain sarinenwase

e
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CLASS
NO.
4053
4054
4055
4033

1061
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4440
44352
3136
470
1434
4435
4392
4335
4333
4367
4583
43596
4507
4635

Cal. Only

Cal. Only

Cal. Oniy

Cal. Oniy

Cal. oniy

'
-

[

e

19 t3 1o 13 13 13 to
FOQENDS

12 12
wr L

(9}

24

]

hand moulded or cast

M -
Qsruie
CLASSIFICATION
Pottery — china or tableware manufacturing
Terra cotta manufacturing — for decorative purposes
- Potteries — manuifaciuring
Potteries — manufacturing — electrical. porcelain ware
Potterics — gzlazed or porcelain earthenware manuiacturinz —

Pottery — manufacturing porcelain ware by means oi mechan-

ical press forming

Glass ware manufacruring — NOC

Pulp manufacturing — ground woed process
Pulp manufacturinz — chemical precess
Paper manuiacturing
Fibre zo0d: manufacturino
Printing

Newspaper publishingz ..

Linotvpe or hand composition

a3

Photo enzraving
Encravine
Rubber recla:

n

nz

Runber zod

Rubberhont or snee manutfacturinz
Rubber tire manurlacturine

honozrzpi record manufacturing
Lacquer or spirt

.
Pyroxyiin manuiacturinz — ambernic, ceil
Pyroxvlin or pvroxviin compnsition
Leather manufacturing — imitation

Cable insu:iation

. .
Horn. bone. ivory 2

Leather manufariunng — imitation
Acid manufacturing — sulphuric only

Paint manufacturing

Lead manufacturinz — red or white

Fertilizer manufacturing

Ink rwriting), mucilaze or paste manufacturing
Polish or Dressint manuracturing

Glue manufacturinz

Renderinz works — NOC

Dental laboratory

Corn products manufacturing

Candle Manufacturing — NPD

Soap or s0ap powder manufacturing

Glass manufacturing — polished plate

Glass manufacturing — sheet window glass

Glass manufacturing — sheet zlasz manufzeturinz
Glass ware manufacturingz — no automatic blowir
Glass manufacturing — cut

25
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CL.SS SCHIDULE
~o. NO. CLASSIFICATION
4741 24 Asphalt or tar distilling or redning
4040 17 Soda water fountain or apparat»s manufactur-
ing’
54¢9 36 Cleaning or renovating outside surfaces of buildings
3508 < Street or road construction — rock excavation
5234 24 Whiting manufacturing
6251 p Tuoneling — not poeumatic
6252 26 Shaits Sinking — aill work to completion
6234 N.Y.oniv 25 Subway construction
6257 26 Caisson work — pneumatic — not foundation
6233 2 Caisson works— preumatic foundation
6259 25 Tunnelinz — posumatic
7390 3 Garbage works — reduciion or incineration
8223 5 Stock.vards — no butchering
9501 25 Painting — shop only
9505 25 Painting — automobile or carrizze bodies
9600 25 Taxidermists

™
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OCCUPATI

ANTHRAX

Anthrax is a contazivus disease. common to

man and st domestic animals. and :ran:mi:ted
by the skin or hides. hair. wool. or brstles of
infected animals to man. With human being:.

b

it appears in two forms: first. on the skin and.
second. ,rl-equen‘.lv within the body. The o
is found in cat:le. sheep. goats. horses. and pirs.
especially those from foreirn countries. It 3
oceur in carpet mills. leather indusiries and tan-
neries. amonz brush makers. plasterers. feit max-
ers. rog pickers. mattress makers :

farmers. butchers. longshoremen.
and occasiozaily in persons outside

try. It may also be found in connection with the
preparation of skin in fur manufacturing.

The infection in the skin occurs. in a great
many cases on the exposed parts of the hody. such
as the face. throat. meck. chest. hands. and fore-
arms. The zerm lodges in a cut or break in the
skin and is rubbed in by the worker's dirty ha d:‘

or the rubbinz of clothinz. It is particularly
cult and stupborn to correct and requires
tent medical attention. The frst step in
trol of the infection is to use only hides. and =
{from nonimec!ea areas. Disinfection. bv :aus-
factorv methods. should Le made of the hides
skins that have 2ntered the country and are xnown
to be from anthrax infected countries.

1 courze of an epidemic of anth

e 2n

rax.

r or :0 ia the larze leather tan-
re onme Or two cases whica mav
iv. after this there is cons:a-
erabje .nvast ;::ion and the greatest of medic
precautions zrs taken for a short time. Aflter a
period in whnich the utmost prﬂcau'mm are ob
served. the zcare gies c‘oxsn and the indusiry re-
turns to it: normal operations and no mnntice is
aken un:il theres is another outbreax.

ztive rarit}' of anthrax it i
maintain observance of 21l the safety preczu-
tions.
Some of the methods for the prevention of the

infection irom anthrax are as follows:

Remove all visible factory dust by means of
mechanical exhaust at the point of origin.
. Dispose of the dust coilected by burninz.

. Make provision for a first aid kit with steri-
lized dre-=m_.. hHandagzes, cotton. and a 1%
solution of lodine.

4. Po:t a notice a3 to

tion.

Provide overalls

the hazard.

6. Have lunch room separate from

z facilities, hot wa-

znthrax and its prevens

for all workers exposed to

WOTXTOOTM.

7. Provide adequate washin
ter. :0ap. etc.

AL DISEASE

8. Have e

employvees keep work clothes
from str

P

°£ clothes.

9. Provide zood. patural ventilation with
lizht wherever possible.

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

A potential
wherever asb
possible source

r

the
hestos. and the
-

s are the

w 2.
mixing of asbestos :md ashes
ustries which }\a\e 1h1: e\p

ac
One of the most common operati where 2:-
bestns is used is in the manufacture of patch mate-
riai for roofs. The prac:ice i+ to dump the
asbestos into a putty chaser with asphalt and ¢
two materials are mined together. There are 2
cumber of small plants that do this type of worx
without any particular a: ‘o control the
dust.

While it is true that fe
to ashestos ’5 !'n -;hc osiz. it

con:v.cered 2: such. In
authorities it s estahil h
cause disability and death. and
f ashestosis is ve \ Tres
a nciusion. The pathoiszy of asbestosis
markedlv irom that cof siiicosis. The dust
re larzer. the damaze s 0 the
r than o the alveoii. the latter
adnm anv la:ze proporten o
Te Thc Abrosis of asbesiosi
by the formation of so-callad TAsDesios
Bodies™, a p'neﬂn'ner.on quite di n ne
found in siiicosis. The svmpt e
are zenerally similar to those of :ilicosis. par
lariv as rezards a zraduzaily increasing dvp:m
(shortnesz of breath:. Drolon"ed exposurs 1o as-
bestos dust caused a pulmonary fibrosis of a type
different from silicosis and demonstrable on X-
ray films. Cases of definite heart enlarzement are
frermen.]\ found associated with asbestosis. A
predis position o tuberculosis does not appear to
be caused by exposure to ashestos dust. It is
not helieved that asbestosis mav add to the mo--
tality of pnenmoma and acute non-tubercular pi-
moenary iniections. The Conrtn:ra.mn of du <L in
asbestos fabricatinz plants depend primarily oo
the erade of asbestos: miil Aber zives rise
hisher concentration than ~rude fiber.
arranced in Jecrez:inzm concentration of
preparinz. cardinz. weavinz. spinninz.
and warpingz. The control is 11
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it is important that all new I
amined physically, including Xeray examination
of the chest,

Inasmuch as exposure to this dust will cause
en]arﬁement of the heart it is also xmnor:ant that
men with weak hearts should not be exposed to
asbestos dust

Some of the methods used to minimiza the haz.
ard from azbestosis are as follows:

1. Remove all visible factory dust by means of
mechanical exnaust at the point of orizin.
2. Improve the general plant ventilation by fans

in the roof or sidewalls.

3. Physical examination of new emplovees and
periodically for the older employees. This
recommendation should be discussed with
the Claim Departmmert.

S

BEXNZOL

Benzol is a volatile. inflammable. almost color-
less liquid with a strong sweetish smell, It evap-
orates verv easily and makes a very good solvent
for gum. resins and fats. Its vapors are heavier
than air. It is also called benzene. but it must
nct be mistaken for bLerzine, which comes from
petroleum and is much less harmiul. Benzol
comes from coal tar.

Benzol is used in industries in the manufacture
oi rubber cements. lacguers. varrishes and stains.
paints and varnizn removers. in the chemical in-
dustry. in cleaning of printers rollers, engraving
piates. etc. ip the manulacture of rubber zoods.
artificial leather. sanitary tin cans. oil cleth and
Ginoleums. Also. at times it may be present in
conaection with :he manufacture oi airpia
ruhbber r°ciaiminz. phonograph record maru
turing, imitation leather and pyroxylin manu
turing. inciuding such substances as ‘izcolnid,
berloid. and cellufoid. It (s used very sxtensively
n macuifzcture of dves and is tne starting
point :'ar a :-od many of the dve i axplosives.
3 uch has bDeen done to eiiminat e

as a solvent or :o control it in ma
industsiez, the use of benzol as a raw material
the manuf ture of nitro-benzene. aniline and the
other various dve intermediates will probably in-
crease rather than decrezse. There can be no sub-
sti:ute recommended for its use in connection with
the manufacture of dve intermediates.

DPoisoning usually occurs by the breathinz of
b'..7ol fumes. When these are drawn into the
lunes ‘:)e.‘zm ia dissolved in the blood and car-
ried throuzh the body. Acute poi-on'nv occurs
-s'r.e'x ljarge amounts are breathed in a short time.

he nervpuz svsiem is poisoned and the breathin:
apparatu: paralyzed. ‘Smaller amounts breathed
over a period of time cause chronic poisoning
which weakans and thins the blood. This tvpe of
noisoninz is more sommon in industries. Benzol
is 2l:0 a :kin irritant. It mayv be ab:orbad throush
the :kin ind the most common instance in industry

Py

is where the material is spiiled on the clothes
and no attempt is made to remove it.

The conirol of the benzol hazard depends upon
the prevention of inhalation or skin aowormxon
oi the material. The following practices shouid
be put in operation wherever possible:

1. Don’t use benzol. This is often the simpiaat
means of control. It is possible many times
to find that another solvent may be us sed and
the bazard completely eliminated. The dye
and etploqves industries are, of courss, the
exceptions to this general rule. Toluene i3
one material that might be used as a sub-
stitute. It is poisonous, but much less toxic
than benzol. High boilinz petroleum frac.
tions also provide a non-infammable, ron-

toxic substitute for benzol. Im seexinz to
eliminate the hazard from benzol this rec-
ommendation should always be ziven car2-

1

ful conpsideration. and it will be found that
in a majority of cases a suitable substitute
can be found. .

2. Remove benzol fumes at poirt of orizie by
exhaust ventilation.

3. Keep tizht covers on recep
benzol.

4. Do not allow articles treated with zny com-
pound containinz benzol to dry in work-
rooms unless the vapors are rexoved.

tacles

5. Make drvinz chambers for rra‘eria]a "enteci
with benzol mixture as zas
Yie. and have the air pre ssure in :de

chambers sug'nlj: ‘ess than that outside,
6. Spray objects with 1 paint mixture contain-
inz benzol onlv when thev are in proner.w

con=:r"cte’ and vent:lated booths.
. Inspect carefullv nipe hi 2
ratus containing benzol to detect azd pre-

vent leaks,

3. Provide positive pressure neimets for work-
men who repair leaks. 2nter benzol tamss
or use any mi ntaining Denzel n 3
confined space.

9. Supplv rubber zioves to workers in con-
tact with liguid benzol.

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

11. Test the concentration of benzol fumes in
the air of work-rooms. Benzol should not
be allowed to exceed one hundred parts per
million of air.

2, Provide medical supen
with benzol. This shou
the Claim Depar!ment.

13. Transies workers to other lepariments if
Lenzol adzcts them.

14 Have a complete physical =xamination
made of sach 2mpioves, including 1 dlous
examination. before tnis empioyze Wwarks
with benzol,
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13, Those who have apy chromic disease or
anemia should not do this kind of work.

16. Have a periodic blouvd examination at in-
tervals of one to six months, dependinz on
the severity of the exposure. Ii is possi-
ble at the present time to detect the onset
of benzol poisoning bv an analvsis of the
urine for sulphate. A1l of these recommen-
dations which have 10 do with physical ex.
aminations shouid be discussed with the
Clzim Departmez:.

@

Caisson disease. or Dexds. under which term
this disease is most commoniy known on con-
struction work, is classed in most states as an oc-
cupational diseaze and is found on 2ll jobs re-
quiring the use of compressed air in the driving
of tunpels or sinkinz of caissoms. Divers in ma-
rine work are subject to this szm case. The

e
dizease is cauzed by work under 3 hir T
sure than atmospheric pressurs. which is 13
per sguare inch. Tkis increased pres

sarv, in mapy cases. due to the fact
nel or caissor is beinz pu: throuzh soft zround.

b

and addizional pressure is necessary to keep back

aisson dizease is caused by the formation of
nitrogen bubbies in the blocd passazes of the body
and usualiv th ubble: will come to

a2
b e
he bodyv and cause exireme
pain. Almos te has a code which 13
verv strict and requires cioze supervision of ail
workmen engaged in compressed air operations.

The disease can be caused by severa] condi
tions which arise from workinz under air pres-
sure. First. the emplores can remain too lorgz a
pericd under increased air pressure. Second. Lacx
oi care on the part of the e2mployee in enierinz
or leavinz the air lock of either the caizson or
tunnel. as the case may be. There are state ordi-
nances in rmost states prescribing the lenzth of
time an emplovee must take on entering or leav-
ing air locks and returning to atmospheric pre:-
sure. This time is based entirelv on the air
pressure under which the men are workingz, A
large number of workmen liking to show of to
their fellow employees, rush in and rush out of

_the air locks when they can do so without taking
suficient time to allow their bodies to make ad-
justment to new conditions. Theyv boast on how
they can “take the air.” The result is many of
them are brought back to the medical locks to
relieve them of the air bubbles in their blood
svatem.

Annther condition that mav brinz about this
disease is the use of liquor. No emplovee work-
inz under compressed air should use liouor and
each emplovee should take the best possible care
of his bodv when engazed in this type of work.

Caisson disease or bends is 4rst noticed DY

e
3]

-

3]

~

< v
7]

pot

v

severe cramps and the only wav to cure this is
not by medicine, but to rush the patient back to
the emerzency lock and place him under air
azain. When he ha: reached the maximum air
pressure, then he should be decompressed very
gradually, and in most cares decomprassion will
remove the difficulty and allow the blood 10 take
care of these bubbles by passing them out of the
svstem entrely. It is good practice. when comn-
ing out of the air pressure. while in the air lock.
for an empiovee to stand up and walk abou: a li
tle bit. if possible. in the lock chamber. This wi
allow anv 2ir bubbles that mav be in his svstem
to readily escape throuzh his Lisod svstem.
Great care should be taken in pickinz out the
man for the position of lock tender. H2 should
be the type of man that the emplovess cannot
dominate a: to allowing thsm to rur in and out
of the air locks at any other rate of time than is
prescribed under state laws for decompression. The
lock tender should have strict orders and should
be immediately dischargzed if he ~violates theze
order: to decompress workmen under air com-
pression at any other speed than the standard
rates of decompression. which is not faster than
the followinz rate: from 0 to 10 lbs. zauge pre:-
sure. one minut2, from 11 lbs to 13 1bs. two min.
ntes: from 16 1bs. to 20 lbs. five minuies; 21 lbs
to 25 lb:.. twelve minutes: 26 to 30 lbs., fGfteen
minutes: 31 to 35 bz, twentv mi
.

1.
1

ii

minutes: 41 to 50 ibs. fifty minutes: o

i E
the rate of a pound a minute. Ift

rules are strictly adhersd to. we doubt if there
would be many cases ol bends reportea on a job
5 ;

a
uid re:sult in anv lost time. Emplovees
working under compressed air are onlv allowed o

)
wor

a specific number of hours. This pumber
of hours is governed by the air pressure bein:
used and also the state in which the operatio:n:
are beinz carried om.

TUnder no corditions should compressec
work be carried on unle:s there is a capable
tor on the premizes who is {amiliar with thy cais
son disease. No men should be allowed to work
under compressed air without passinz a stTict
medical examination. Subsequent medical exam-
inations should be made from time to time: in
fact. this condition is governed in manyv states by
the state laws as to just how often an emplovee
should be examined. During the summer months,
it is not compulsory in all states to provide a
passagewayv Jeading from the lock chamber to the
chanze house where the workmen change their
clothes to protect these workmen from atmosphe-
ric conditions. Durine the colder months from
November 1o April. a covered passage should al-
wavs be provided to protect the emplovees coming
out of the compressed air. as they are perspinng
verv freelv due to this condition: the air is moist
and stufiv, and thev are subject to pneumon.a in
most caszes on catchinz the least bit of a cold. In
addition. a medical lock should alwavs be pro-
vided for emerzency purposes, Tnis lock, of
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course. must de under the care of :he doctor in
charze of a trained nurse seiected by such medi.
cal authority. Most states requxre a liberal sup-
ply of bot, black cofee to be kept on hand at all
times if there are any men working under com-
pressed air. Plenty of sugar should be provided
jor use if the emplovee desires it.

As a further precauvtion, many states requice
that all employees working under compressed air
be required to wear an identification badgs, giv-
ing their number. the job on which they z2re work-
irz, by whom they are emploved, and usually
there 1s a warning notice on the bottom of this
badzs to the eFect that, if this emploves is found
unconscious or taien sick, not to take him to the
hospital but to rush him immediately back 1o the
job on which he is working at the address given oo
the badze. This saves valuable time in gotting the
emploves back to where he can receive attention.
as the averaze hospital is pot provided or
equipped to render treatment quickly om com-
pressed air cases.

Careful check-ups of employees working under
air should be mada at all times. Some emplovees
are more susceptible to the bend: than others, due

+2n

~a

po:sibly to phvsical condition or their perconal
habits.  Such emplovees should be eliminated
from the payroll as Lomﬂres:ed air workers,
[+
CADMITYM

hich is coming into 2
It is used in low
for plating for

Cadmium is a metal w

much wider use than formerly.

e"*n" allov:, photozraphy. an
susiaces.

)

xic to make it an
The fume of cadmium
mium induces edema of
in ceath of experimental
mounts procuces
nsumonia and >sroncho-pnzumonia. In
mall smounts, cadmium produces scars in
ur:;s. though there are no subjective symp-
orlowing such exposures. Ihere i3 a chan:
liver and kidnevs due to exposure to cad-
mium. An exposure to 10 mg em3 for twenty.
four hours is enough to cause very serious svinp-
toms. For a short exposure to a higzh concentra-
tion it i3 much more toxic than lead.

The zreatest health hazards are found in the
manufacture of cadmium and in the handlinz of
ite compounds. The following list shows where
the most haxardous exposures have been encoun-
tered.

it zener.

by

e v
(SN
()

'

s,

.
th
2

1. Vaoor or fume from the retorts or con-
densors of the blue powcer furnaces, in
makm’ botn cadmmm an d Cau"num O‘Hdec

the coilecting bags
The particles

from and near
jum oxice.

rurne

: 1. 3
IR Tmaxkin c3idm

T . . . »
which constitute u‘ns fume zre 20 smzll that
tnev ars not cau..m in the Da,-.

3. Dust in bandling cadmium oxide, as such,
especially working up the resicuss “from this
process.

4 Manufacturing and handlinz cadmium litho-
pone and working up the residues from
this procesa.

5. Manufacture and handling of cadmium sul-

phide.

A\

. Sprayiaz cadmium sulphide (23 a paintl.
Welding allovs containing cadmium or cad-
mium coated articles,

Melticz metallic cadmium or its compound
without zdequate ventiiation.

L

Handlinz any cadmium compouzds which
may be inhaled or ingzested.

10. Using cadmium coated or plated articles for
any purpose where they may come in con-

tact witk food or drink.

Cadmium coatinrs are applied by electroplat-
ing and consist in general. of cadmium carbonate
dizsolved in a solution of sodium cyanide and
some snbstance, usually protern (milk, ch
casein, wood shellac. glucose or ]icorir:vv which
favors a more uniform deposition of cadmium on
the art

esse

[l =2

ticles.
Cadmium lithopones arz formed by precipi-
tatina cadmium sulphate with barium suiphide.

Thne cadmium vellows mixed with uliramarine
blues zive brilllant and very stable zreema.
Eésenaa‘lv the same Dpreczutions should b2
observed as with lead exposure: such as zood ven-
tilation, personal CJeanJlne“. avoid heating of
cadmium except in exhausted hood: use of ap-

o5
=2

proved

Particuler a..entxon should be paid
dries. Certain small brass fouraries
minmm. Ta's snould be done with
ticn and at 2 low temperature. Cadmiuvm
at 32156 C arnd boils at 773.9 C and :o0 it obviouwnv
cannot be heated in the same manner as brass
which melts at 1050 C. It should never be pourasd
when it is giving off brown fumes. It is advisa-
ble to wear approved respirators while pourinz
cadmium although the precautions of ventilation
must be also observed.

The spraving of cadmium -ulpmde as a paint
should be checked. In plants where one is in
formed that the paint is not a lead base one should
alwavs find out if possible what is used.

The other main hazard is the nandling of cad-
mium salts in such a marnner as to cause dust ex-
posure. The manufacture of paint i likelv to
lead to exposure of this type. Adequite ventila.
tion ard respirators of an apoloved type snouid
be used.

irators op dusty jodz with cadminm.
to foun-
meit caq.
z00d veniila-

E'E.‘u
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MATERIALS HANDLFD IN BRASS FOUNDRIES IN ORDCR OF INDUSTRIAL HEALTH HAZARD
LOW 1) Bronze ......... ...l 907 Copper 107~ Tin
(2) Fed Brass ............... . 857 Copper 157¢ Zinc
(31 Admiralty Metal ... U Copper 2975 Zine
A 17 Tin
4 Yellow Brass ........ ..., 77: Copper 337t Zinc
131 Muntz Metal ... ... . 697 Copper 407 Zinc
{6) Phospor Bronze .......... 70.77% Copper 107 Tin
.87 Phesphorous 9.57¢ Antimony
«7) Bearinz Metal ... 837~ Coprer 147 Tin
. I_PH(]
81 Mezz2llic Zine ... ...
HIGH '9 Metaliic Lead ... ... ..
{10, JMetaliic Cadmium ..
In inspection of brass [foundries the composi- in the morninz and afier lunch. should he
tion of the allov which is poured should bhe de. supplied.
terminad if po-u.slﬁ If lead. cacmium nr ani- 9. Have 2 comp'“'e phyviical evamination marle
mouv are used. aill zrinding wheels should be ex- of all emplovess befors weorking with
hausted. ) chrome. ’

If cadinium, lead or zinc are melted alone
there should be a stronz exhaust ventilation to re-
move fumes.

]
CHROME

Chromic 2cid znd its compound: are
stances which produce the trouble int
catzon. Chromic acid a red solution
ac ling water to a compound of chromiun
oxvzen that 1s called chromium :ricxide.
mr> acid and its salts of pota sodium. and
amionicm are stron

Ciu‘omic acid

ts
a2

L

3
(5 e
~t

}em:.

anufacture of colored cravons.

us .3 in co"nec"on with lamp or |

automoinis part: manuiz
manuiacture of omce ﬂnumme..u

The poisornins aceurs {rom the irritating action

[
S =
&)

artumne.

of anv chrome solution or dust on the :xin and by
innaling chrome ‘-'apo rs or du*t. Trritstions and
wisrration of the skin. commonly called “Chrome

Holes,” are the most persistent of anv of the in-
duztrial skin conditinns and the most dificult o
eure. Since the control of the chrome hazard de-
pends on ventilation and reducing contact with
the skin as far as possible. the followinz require-
ments should be carefully foilowed:

1. Have zood general ventilation of work-room.
+ 2. Remove chrome dust and vapors at point
of origin bv special exhaust ventilation.
Do not allow chromium seolution to drip
upon the fioor.
Provide hot water and soap for washina.
. Keep street clothingz separatc from work

clothes.

6. Keep lunch-room separate from work.rooms
and locker-rooms.
Inspect the hands of all workmen daily.
A protecme ointment. such as lanolin and
petrolatum. which can be rubbed mto the
hands and applied to the nese before work

.°°

ds frcauen‘.‘.

-t

10. Wash chrome solut! on of har
Have a rezular
lease once a vear.

.:!

inat

u....("ﬂ

Lead i: a heavv. sof ]nm h zrey mr"”
used in industry in bc‘.n the mesiili

compua nl. the commonest compounu
lead lead carbonate. feliowed 1)}'
w}‘icn are for mm’ by the costbination
“ad. The most

ce: neavyv. veu 3

_— e
LB DO L

a]
portan. are red lead and i
hufl colored powders
with carbon. sulphur.
ate. lead ~u'"1‘a'e. anc lead cnromatiz are 1.0
ireelv uzed in Indusrv.

There are about 150 industries wi

posure 0 lead. It iz presen! in pizmiznts puin
paints. glazes. polishingz powders. and soluer. Thn
chief hazardous lead indusines zre l=al con.
pounds. storaze haticries. peitsry. painting, print
inz. plumbinz. lead smeliinz. and lead reunnc
It will aiso. on oceasion:. Le used in ecnnection
with all or some of . i: tree

pruning. repairinz, zating
supplies and in the manunfacture of enameis,
ware manufacturinge. hardware manufacturi
1adiator manufacturing. acetvlene weldinz and
Cuttm_. attomatic -prmn]er manuiacmrm lino-
type or hand composition. and dry zrindinz. blend-
ine and testing of colors. Lead poiconinz occurs
most eazilv from the inhalation of lead fumes and
dust: next {rom zettine lead compounds in the
mouth and lastly from the skin when it is hroken.
Tetrarthvl Jead can be ahsorbed throush un-
hroken skin. Lead taken into the svstem at nrst
C)T(.‘Iuﬂf“ in *he Llood ana may ca maue any
van of the body

The iollowing suzzestions arc helpiul in pre-
ventinz lead poisenina:

1. Have zond zenerz]
Remove dust and fumes a
by special exhaust ventila

ar-

1on of work room,
t poinis of orimn
tion.

“a ,..“ il
ventiZal

-
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From the standpoint of e::s’o"ee< the

ers and mas h. when necesiary.

follow-

inz are zood suzcesticns to have in miud.

1.

19

Oh Ut L

Wash hands and face befors enterinz lunch
TOOTL

Take frequent shower baths when exposed
to lead dust.

Reep siree! an-:' faciory
Do not smoks, or chew in woOrK rooms
Avoid const p tion and drink milk xree]}‘.
Have a pm=1c al examination. includinz an
examination of the blood before working
with lead.

Have a recular examinatior of the biood for
-npp‘.m" at lf‘ht every three months.
Those who have anv c¢hr omc disezze or am-
emia should rot -io “this work.

Workers havirz had lsad poisoning should
not return o a i

clothes separate.

3
MERCURY

Mereurs iz 2 heavy, ::‘\e—v Iiguid metal which
2

e}

e

digary t2rmperatures,
f z91d or silver vield.
of seientifie insirumenta.
per, in :eaa-r']”c"" solder,
or 3cc.}mu ators and elec-
izn of explosives.
. manuiacture of mer.
and mercurs arc

or
[l

poisoning almost alwavs
thINg mMercury vapor over a iang
Mercury can al:o be absorbed
Methods uzed

time.
the svstem throuzh the skin
'e control of the mercury hazard are as

Haxe

room.

zood general ventilation of work
Remove mercurv vapor and dust st the
point of origin by special local exhaust ven-
tilation.

See that floors and workrooms are of cement
or other non.absorbing material. This is
especially important because mercury vapor
wiil be ziven off from doors which :

nave col-
iected mercury dust.

Have floors washed everv night with water
~ontaininz ammonia o neutraliz :'e eFect

of mercary vapor.
Provide zloves and masks

nen necessary
‘o cxposed workers.
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3. Do not allow dust to coilect iz work rooms. 6. Xeep stre=t clotning separate from factorr
4, Have floors of cement or other impermeable clothzng. )

materizl to permit thorouzh cleaningz. Clean- 7. Have lunch rocm separate from work rooms
ing in extremely dusty p laces shou d be done and locker rooms.
after working hours .md with the usze of wa- 3. Roiate workers exposed to mercury to other
ter or a vacuum cleaner. work at intervals.
5. Xeep covers on receptacles containing lead 9, Provide proper washing facilities and en-
compounu‘ in po.»dﬁr form. These should couragze {requent washing
be of mezal to preves t breakage and amlhn-. 10. Provide medical :upe*‘r isiop for exposed
6. Furnish ovc'all~ and zlo\ es to all lead work. workers, )

11. Have 2 complete phvsical examination of
each worker made before working

LR |
wlin mer.

cury and have rezular phrsical evamina-
tions made at le2st once a vear of all em-
plovees exposed to mercu
&
s
DERMATITIS

The number of cas=s of skin irritations whi
re resulting in claims is rapidiy increasingz.
he present time government statistics show t‘n
Yout 637 of industrial diseases are dermatos
Although. the individual cost of manv of tH-k
cases is very small. it has been found due to the
larze pumber of cases that the cost is too larze
to be izoored.

e o
Y
re D‘

2]
‘, (&)
P

It so happe=z: that there are s

for the various skin irritations and

poses of discussion. they wiil be classi

ing to the type of azent which causes the trouble.
Irritants mav be grouped as folows:

n

Mechanical or physical azents. such as
abraszions. heat. coid. actinic i

‘2) Flowering plants and their ~roducts —
resios. laccue.-. wood dust.
3% Vital azencies:
“ay Bacteriz. weast. mold:.
15 Memb ;
y
4% Chemi
tay Inorzanic
salts,
(W, H

.

1c! Qther organic compounds.

MECHANICAL OR PHYSICAL AGENTS

There have been cases of dermadt's caused by
men standing for several hours with their Aee' in
iry water Amongz certain individuals there have
heen cases reoortﬁd where the man has <kin erup.
tion caused bv exposure to the heat of rollm-
mtlls. Exposure to Xeray or radium will produce
alroph'v of the :kin. superficial indammation and
2 tendency towards ulcers. This refers only to
«mall ulcers which do not produce any immediate
ai acute exposure to these materials will of
course, proquce very serious svstematic efdect. In
*hie particular nlace we are merely |ome-nﬂc with
e ‘he skin. Mechanical abrasions dus
aps are irequeat. The eruptions of plasterems
paperers are gependent on mechanical irrita.
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tion of the sur iace of the skin. Of special impor-  persomal cleanliness and avoicing of exposure.

tance are the shin diseases caused by lubricants. This may be done by the use of gioves and protec-

These rashes are generally speakine of two kinds tive creams.

—the first is due to the pluzzing of the small In congpection with the vital agencies, such as

gland at the roots of the hair: on the arm: and
leas of the workers. The second due to mechan-
icul injury to the sKin produced by mechanical

1o .
pariicles suspended in the cutting Jubricants. This
par icular tvpe of dermatius vmch iz the must

commen acd the most xely encoumered by the
encineer and 2iso the one which he can do the
me-t to prevent.

I: may be controile d in the
Cleanliness of the worker shou
Wa- hm" accommodaiions I
tacrt with oil must be on a
water. s0ap. and -cmuwng bru a
Cerstant removal of metal particles

from the

oil by filtrztion is necessary to avoid irritation
te the skin. The use of protective soap or hand
creams for exposure to the oil or grease will do
niich to eliminate cil acne or o1l boils.
3
FLOWERING PLANTS AND THEIR
PRODTUCTS

The important woouds productive of dermatitis
irclude red wood. teak. cocobolo. oak., Extracis
aid resins such ashew, van:lla. resin dusis
and lacquers. The following placts also have
caused troub*e. such as asparagus, barley
malt. celery, cuomo ile. Hax. hops grai
»rethrum. rice. tobacco. tulip. pri
-u:l. In connmection with some
perricularly the case of woods.
n—::e:;ar}' o change the occupaton.
: a2 Jecided irmitznt to
iast. in the case of chestnu
rked thickezing of t :
zem...lc efects such
om tne z2bsorption of the n
In the ca2:e of the extracis and
nuts contain ap irritant oil. called This
il is used to color or preserve vanilla pods and
thus iz the source of irritations due 1o vam 3. It
is. also. used for a laundry markinz ink. while
the nuts are used as substitutes for almonds and
other puts. The oil from cashew i3 taken up by
the svstem. and will cause toxic efects and head-
aches. This accounts for some of the trouble =n-
countered by laundry workers. Operators han
ling this material should rub their hands with
vasoline before handling the product. wear suit.
able gloves during the operations and wash care-
fully ‘afterwards.

Lacquers are frequently the cause of derma-
titis. The varnish from certain lacquer trees is
very similar in effect to the poison sumac and
poison ivv. In certain lacquers from Burma acd
Indo-China, the poisonous ingredients have been
found to be harmiul after one thousand vears.
There has beea a case of darmatitis reooned bv
seiler of tov capes irom the hmduno of the lac-
quer on the capes. In the case of exposure to
the various plants, the prevention is a matter of

as

oo

:Z 2se 1r:‘ta'ion=.
it 13 somurstimies
Tea». uooa

L .

ru

H
£

+
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o
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skin irritations caused by bacteria. the following
information will zive an idea of where trouble mav
be arnticipated: '
.\Iedic*l literature reveals commeon
amonz ice eream handlers. beet
“'Lher-. lathe operators. bakers,
chinists, 304p makers tallow redner:. cold
age workers. feriilizer ;
and  street swespers. In ice cream workers
in whom the skin is exposed to
and water. salt infection is said to be
feedicy the hair follicles with orzamism: normally
on the body and in cutside dinm that comes in
contact with the In bee! sugzar workers,
sugar boils are caused by sucar dust and pers
piration forming a culture suitable for the grewth

of these orzanisms on the bodv surface. In lathe
operators.

OCCdI‘I’CD

......

).
SNiD.

it is said to be due to ar infzction of
the minute wounds made by small pieces of m

that pxﬂrf:e the skin in the course of the work. or
to the sealing up of orzanizms 2 hair follicles
by oil which comes in corntact ‘hi[.L] the sx:in. or
1o crzaaisms being deposited @
cold storage workere, it iz prob 1

e'ed body resistance due to \L\ddc"l ard freguert
changes in temperature. In other occupations it 13,
also, a natural outcome of the work in whig!
orzapismms normaly
tof

H ;
in in

found on tne skun g=! a icot
the conditions

01
under wihich

‘ A
aours a <o

swellinz, extends ov
rest of the hand. Th
e and become ten
weeks,

b.—a

two to X W

In connection with dermatitis caused by small
insects there have been cases of rash appearing
on tke jorearzm. Dacks. band: and laces of mesn

engazed in sboveling drv fizs. On examination oI
the sores. a parasite was discovered and ideauted.
Similar cases occurred in men enzazed in loading
sacks of peas from Morocco. In cornection with
this, cases have been reported irom food rites,
suzar mites. harvest mites and from the red spi-
ders which infest loads of guano. There have been
lso cases reported from the handling of fowl
which might be due to a mite appearing on the
bird.

Probably the mos:t common cause of
titls are the chemical agents.

Acids prouuce either burns or. in larze
amounts, ulcers. The action ol the acids suc
hydrochloric. nitric and sulphuric are more ";.e'\
to be in the mature of burns of accidents rat
than in the nature of a slow-developiny dE"L.lJllI.:.
In the case of the bases. the alkalies eniar tne
skin in several wavs. In weak solution they emul.
sify the skin fats and render the skin less resist

derma-
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Al I3 .
ant to the attacx of other substances. The strong

alkabies include lye, potash and Lime. These ma-
terials dry the skin and act as solvents as well
Thus the fingernails become cracked when the
hand is dipped in such solution. These lesions
appear in plasterers, cement makers, brick layers,
mmasons, stone cutlers, brick makers, modellers and
in some metal platers. The most common occur-
rencz of this is the cement worxers' dermatitis, A
razh appears oo that part of the body exposzed
1o cement dust or on the feet if the worker wades
in soft cement in leaky shoes. A chronic lesion i3
the more COmMIZON *ype.

Cyazide is a sxin irritant, but its action is en-
hanced by the presence of lime. Arsenic, chlor-
ine, cobalt, magnesium and nickle may cause
trouble.

Ckromium, as chromic acid or as a bi<hromate
is a strong oxidizing agent and a irequent cause
of sxin lesions. It 1z noted most oftez in chrom-
icm plating, chrome canning and lithographing
industries. It is also observed in makers of
chrome dies, paicters and dyers. There have been
cases reported for dermatitis in susceptible per-
sons working on blueprints. A prevention of this
hazard. it is necessary in the case of carome plat-
ing to veatilate the tank by drawing air honzon-
taily across the top of the tank, So far as pos-
sible rubber gloves, aprons and shoes should be
worn. Irequent applications of vasoline. mentho-
latum salve to the nose and hands zreatly reduces
the danger of ulceration. Maay of the standard
protective creams for this use will greatly mini-
mize the hazard,

Iz comsidering this matier ol dermatitis, it
sars that almost every substance may cause

ermatitis 2mong the persons who are suscep-
tidble. The material that may cauze the trouble
may be diferent for diferent persons. but in cases
where it i3 observed the only precauuon is to pre-
vent contact. The use of rubber zloves, protec-

ap

w
. R0g

tive creams and a grea: deal of cars to persopal
cleanliness is the best method of prevenlion. We
wouid. also. urge the use of protective creams on

u

ny of the jobs which are known to be causes of
kip irritazions, Too much imsistezce cancot be
aced oo proper washing facilities which would
mean an acdequate supply of hot water, with soap
and towels. In some cases, the conditions may
be agzravated by the wearing of dirty working
clothes for a considerable period of time. On jobs
where there has been trouble from dermaritis, it
should be insisted that the men wazh up and
change their clothes before eating and before leav.
inz the plant. There should be a clean locker
space for the men to store their street clothes
in durinz working hours. The working clothes
hould be cleansed as often as mecessary to prevent
tamination of the skin from the soiled or oil-
<¢d werhing tlothcs

W
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a
tain iextile dyves, rubber acce

1ex
1.2 Lo . . T e
are definite sxin irritants. We are zivinz a lst of
some of these matericis wnich have caused iroubdle.
! \ |

g ! .
This 15t is not compiete, but we expect

ziore information from the exzineers' reporis In
Zlany case, where skiz irritation is reported irom
dyes, the engineer should try to fnd out what the
7 dye is that cansed the trouble,
b
1 IRRITANT DYES
Sudan IV
Bismark Brown

DYED FURS
p Phenyviene diamine
Dimethyl p phenyleae

. diamine

Napthol Yelow p ; .
Armudo-Azo Benzene "};;‘":i‘:, phenois

. ) s ; ves
Dimethyl-Amido- Azobenzene
Picric Acid IRRITANT RL'BB‘::—‘.
Malachize Green . .ACC}:.LLRA‘ORD
Methyl Violet Highiy lrritant

Ansline

Metanil Yellow
Dipheny! Black ZBare
Orange O

Martins Yellow
Fuchsin Acid

Spint Blue

Water Blue

Hexamethyiene tetramine

o & p toluidine

» Nitroso dimethylaniiine

m & p phenyiene diamune

m & p toluene diamine
MODERATE TOXICITY

Eosin a napithylamune

Erythiosin Aldehyde armornia
Phloxin methyl aniline

Salranin B napthol

Acridine Red Methvlene dianilide
Chysoidine Diethy! dithio carbamate
Auranftic Methyl p phenylene

diamine
LOW TOXICITY
Di-o-tolyl ethyiene diamine
Di-o-toly]l urea
Dipheny! thioursa
Phenyl ethylene diamine

Para-nirraniline Red
Resorcin Green
Victoria Red

Sulphur Elack

Soiuble Acid Azo Dyes

NOT IRRITATING Xanthate
Vat dves Guanadines L
Lndanineeas dyes Mereapto benzothiazal
L;"*.x‘rr;iw o Piperidine derivatives
Cutch MISCELLANEOUS
Fusae IRRITANTS
Hair Dves Chrome

) Formaldehyde
= - . Chloninated Hydrocardons

MOST [RRITANT Gasoline
Toluene diarmuze Bakelite
p Aminoe dipheayiaimine Phenol-Formaldehyde
p Amuno dimethyianiline Resins
Diamido pnenois and their Benzol

Sulphonic acics
Nitro diamine compounds
Chlorodiamines
Hsanna, if mixed with
dizrunes or pyrezailol
Amino anisole or paenetoles
Asmino phenyl
napthylarunes
Chloroamino paenols

Mercury saits

Strong 2cids or acid
anhydndes

Strong calcium chionde

Nimme acids

Parchione acid

Chromic acid

Strong merilic salis

Tannin soivtoen

o
PHOSPHORUS

There have been cases of phosphorus poisoning
reported in the use of white phosphorus used in
the manuiacture of matches, incendiary forms for
niilitary use, fireworks phosphor-bronze and fer.
t1lizer. The old Lucifer, strike-anvwhere match
was made from white pho:phorus ard it was in
the use of this that poisoninz occurred. The red
nhesphorus used in making safety matches and
ths ;;hosphorus :‘es\::ui::ul?:'x;de which is now used
{or strike-anvwhere matches are not
Some of the bad cases of phospnorus poisonringz
have occurred im match making ind drsworxs
manufacture. and at the present there 1
!ttle exposurs in these two Zelcs becauze of the

POISODOUS.

time



. "‘d‘.f
Ol

Jurs 1, 1938 ] Tnz Emrrovess’ Grour

D INGINEERING MaNUaL [ Pz

hazards involved. The use of white p}*o~pnoru~
for military use will probably increzse. but this
exposure is limited to a few firms and there is
uot much that can be done in the way of provid-
ing substitutes in the particular field. Duning the
World War there were no records of any cases
of phossy jaw in the manuiacture of incendiary
bowmbs in the United States, and there were onls
two cases reported in France. There are two ex-
posures which should Le considered from an i
dusirial s an(.tpo‘m in connection with this mate-
rial. Une is the use of phosphorus in rat peisen
&nd the other iz in the use of a fertilizer and a
b}'-“rouuc’ in the manufacture of feriilizer

in the manufacture of rat poisoniny it is th
practice to taxe the white phospnorus and mix i
up with lard and fiour in the form of a past
which is then bottled or tubed and preparec io
shivment. The exposure here is in the mixicz
and bandling of the material. The control in
thi- case is of course by means of adequate ven-
1ilation at the mixers ar.d mear the packaging ma-
chire. In classes of this type the manufacturer
or the ownership p;mme‘ free medical and den-
tal care for the emplovess. Because oi the fact
that the pho:pu rus poisoning starts through a
decaved tooth. 12 necessary that teetn o1 a
workers in the pnosphorus trade should be
»pecied at very Irequent intervals. 1t should bc
mentioned, however, that in the mapufacture ©
rat mpasie, probab]v becaunse of the intermitten
haracter of the work. no serious case of phos-
phorus necrosis has ever beex fouad.

At the present time in conneciion with the pew
np\f-Joomem- in the fertilizer con-mcraD]e white
phosphorus is being made from crushed phosphate
roch. It comsists of mixing crushed phosphate
rock. coxe and sand in electric furrnaces wEich

ign temperatwure. The phosp aoru
passes off ths top into a waier condenser where
; The phosphorus i
n r to a steam jacketed ke:tle
where it is melited and then =vphoned ipto an-
other jacketed scttle. fltered througn heavy can.
vas. syphozed into another tank from which it is
dipped and poursd into molds. Since the phos-
phorus is heavier than water it sinks to the bot-
tom of the tube and the water stands orn top. The
details of the operation may vary considerabiy
from plant to plant, but it is obvious that there
is a possibility of considerable exposure in this
particular type of industry.

In connection with this material and proper-
ties of the different Xinds of phos phorus are of
interest because of the fact that the white phos-
phorus. which becomes vellow when e\'po=ed to
light is very poisonous and the red pno sphorus
tobtained by heating the white' to about 238 C.
in a elp:ed vessel is a nom-poisonous when pure.

White phosphorus has the appearance of a
fomewhat transparent while wax, is soft and can
be cut with a knife. It melts at 43 C. and Dboils
at 257 C. ""hcn exposed to the light 1t becomes
hrownish 've..zmv. White phomnorus oxidizes rap-
idly, catches as 4re, spontansously in the air with
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s formation of white fumes. It is luminou: in "x

ark. White phosphorus is a poweriul poison ar
/10 of a gram is sufficient 5 cause death. In
ases fpno sphorus poisoning it is fourd absorbe
iu the hiver (which is distend=d) in the blood
and in the expired air. The aptidotes conus
of one zram of coprer sulphates, dissclved in a
half a liter of water.

Red pHo phorus consisiz of an apperently am-
orphous white reddish brown pO\suc" without
vior and iz not pho~p10r?~cem m the dark acod
is not set on nre oy irictiom, It is 10t POi=daouL,
and catches tire oniv at a te 1
When heated rapidly to 260 C,
of carbon mo\me it is tramsfor
pors of ordinary vellow phke:zho

.
A< an indu:tria} poi-’on i: occurs onliy iz tne
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minute pa.ucle: of the white ‘)‘: s;' Tus Long
after the worker has left the exposure. Chron:
phosphorus poisoning aflects the benes of the
face. bernping with inflammation and sclero
of the bomes. Swellings and ulceration: or
gums and the mucous membranes, pain even inu
the sound teeth. loosening and falling ou: of the
teeth. destr ruction of the jaw bone: and pumercu
channels which burrow throuzh the cheek. Ti
under jawbone is more often adected than X
per: here the process zoes on withou: ferm
oi nmew bones but with local desiruction o
parts. There 1s a remarkablle orittle
bone, decline of appeme. con_.ﬁ :
emaciation. but in spite of all t
is very rare tha: death occurs
this material until considerzole tim
Because of the horrible svmplom: it iz nes
to avoid exposure t5 this material where h
:.b;e. There is no specific medical treatmezt and
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way of Y‘I‘°V€"ti on of exposure. In any cases wke

re
the engineer suspects there is exposure to lzht
r!hO'DbO"JS full details should be reporied o th

Home Otfice. Parucular attentiorn snould be p
to whether or not dental care iz furrished 1t
1131
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workers. Isolation of the proess i a
by mear: of exhaust hood:. and zenerz] venunl
e the

tion will m:nim:ze. but not elimina:
-
ROCK WOOL

The utilization of furnace slaz in the form of
wool for insulation purposes has pecome so exten.
give that the former metallurzical by-produce is
now manufactured dircct and marieted under va-
rious names such as rock wool. mineral wool. etc.
In insulating houses. this maternal is blown into
all spaces in the outer walls and a covering laid
down in the attic so that the house is completels
insulated. There iz considerable dust exposure in
the blowiny of the insulaiing material into the
walls. Tests indicate that even excessive concen-
trations of glass wool do not produce fbrous re-
action when injectsd into ammais. Ansmals that
have beep exposed to the aust of the rock wool
do not show anmv significant physical changes. It s
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our opinion that expozure to rock wool dust does
not constiiute a serious occupational disease haz-
ard: however. it is to be desired that when men
are exposed to hizh concentrations of this dust
that respirators be worn. This is because in case
of claims it i3 very possible that people might
brinz out the fact taey have been exposed 1o
excessive amounts of this dust which contain lLittle,
if any, ires silica and that no protsction had been

=
ANNEALING
Malleable cast iron is made by the ancealing

within a certzin range of com-
There 2r2 two distinet forms. the black
i eart. Ino the manulicture ci
white neart malleable cast iron. the white cast
iron is pacxed in iron oxide 1mill scale or hema
tite ore? for se'.'eral days at a temperature of
900 to 930 de 2 ’r'he ée"ompo:l-
tion of the cpmenn'e is foLcmed by the removal
of most of the carbon. There is no particular
hazard connected with the operation.
In the manufacture of black heart malleable
the packing materizl is an imert material

sech as sand or cx"de‘a. The inert material is
nsed so that none of 1‘1 arbon will be removed

Wher sand is used

cp”am_.‘, the pots should he dumped
II :.n 3 1 :

d R om b
wearing respirators. % heczever an engineer inspeots
a foundry where zny acnoealing is carred on b
should describe in detail the nature of the pack-
ing tha2? is uzed =nd the manmer in which it is
handlec.

3
WELDING
Welders are exposed to electric shocks and
burns. radiant eperze, gases, fumes ard dust. Al
thouzh the question of sbocks and bu rms 15 not

one which involives occupational disease exposure,
it might be well to mention, in passing, some of
the precautions that can be taken. The operator
thouid be careful to shut the current of while
changicz electrodes. It is dapzerous to remove
them while they are alive unless the operator is
insulated from the ground or wears insulaticg
zloves. Welders should aiways stand oa drv foot.
inz. In case of electric shock. artificial respira-
tion should be given at once. For protection irom
possible burns from giobules, the operator should
wear 1 protective apron Sorme operators also
wear lezziugs «.ad evelets of leatner or other
3 7 erial. A zauntiet tvpe of ziove.

eraniv of lea:ner. i3 sorzetimes used for pro-
ection of the hand from the are ravs and splatter
metal acd sparks. The protection
raciant emerzy is well tecognizeq, It 1is

important for the assured to realize tbat the glass
shields in the welders’ kelmets should be of such
composition to ahsordb the infra red and ulim
violet rays. It is not a question of just a piece
of colored glass, and care should be exercised in
purcna;xng protecqve equxpmenl to make ce."tain
it meets with standard specifications. One point
that is often overlooked is that wexdera nelne"s.
crane operators and others in the shop should be
suppled with suitable welders’ gozgles,

Under the occupational disease kazards coao-

cted with welding we have (1) zases, 12) fumes
:nd dust. Under the first A.ezd;:zg of zases there is
. considerable difference of opinion regarding th

a
sxposure. Thers is mo guestion that oxides of
niroges, ozone, may be formed during arc weld-
irg. There have beer some death cases reporied
with symptoms similas to those caused by nitro-
zen peroxide poisoning, where the men were ep-
gagzed in arc welding. However, these cases are
very rare and it is possible that there is a ques-
tion of individual susceptibility. It has never
been proved that dapgerous coocentrations of
nitrogen oxides or ozone can be zenerated by the
welding are. It is aimost certain that it is not pos-
sible to gererate any appreciable amount of ni-
trogzen oxides or ozomes irom the acetylene welding

-~ o

The situzdon at the presen! 1ime in re;
to gas '\oisoning from wehmv operations seems
to be that ;here i= an ir 1t tinz gas of some 0Tt

3]
1.
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.rr:.:mou: amonz certa“n mmv:aual_, wormng
connned spaces. We have ‘ound marked czies of
oXvzen defclency among welders workizg in
rather poorly ventilated butlcln.-. The buildinos
were ot small enouzh so as to pe called a con-
ired spacs, and for this reason a great deal of
xert.lauon is necessary in connaction with wel ding
aperations.
2. Fume Hgzard

By fume hzzard we refer to the fne metallic
or :nmﬂral ouca volatilized bv heat. These
mav come irom the materizis welded, from the
(oanngs of tne materials welded and {rom the
coatings of the electrodes. The most serious haz.
ard that may be encountered is that of lsad
pox.om., The symptoras are eolic, constipation.
wrist drop, loss of appetite, nervousness and even
insanity. The most serious cases of lead p01~omn.
from uelchn_ have occurred among men cutting
metal that had been painted with lead paint.
Manganese i3 a possxble source of poisoning from
the weldinz rod coatings. In the gas-shieided
type of electrode coating there is considerable
manrapese which may ke \o}auhzed. Among
the more common types, of electrode coatings this
is the omly caustic meral that might be ziven of.

in the weldinz of calvanized material, zinc
oxice fumes arc given od waich causé ziac chills,
zue or metal-iume fever. This i3 very uncom-
‘ortable and sometimes briefy dizaot nz 2ut zot
considered dangerous and does not have cetect

™
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In connecuicn wiin weid.og in conlned spaces,
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it has been fourd that these men show s
which are very similar to thoze of silicons. At
the present time i i3 considered that this con
tion is not silicosis. because the men are appar-
entiv in good health and show no p“fﬂ‘ij hosition
to tuberculosiz. However. hecauze of this conldi-
tion. 1t is well thv* welders are not exposed to
silicosiz producing dust. For this rzason. arc weld-
mv ~11ou'd not be done in the oepen foundry or
cther dustv locstions. Froma cl::m stan "mm..
it \muhl maxe the man': condi:ion
WwWorse 11 1}“ }‘.3[} a ‘U.:Il: ]nJlCBdOn f)f
xposure would ma
mu 2 worse than the cond:tion rea
belleved at the present tm‘c that the
in weiders are prohably due to a harmlos
at:on of the lunss {rom 1ron ox‘;d-’
Proper conirol of the hazards from wﬂf”n;
based upon the following precau iops: 11+ Ver.

In all shop: there should be ample ventilatien.
E-on in Comparau\ei} large shops cases of oxy-
zcn deficiency have been found. In connned spaces

ent:lation is absolutely mecessarv. In most cases
1* will be found cheaper and eazier to use exhaust
howvds plac»i as near the work as possible for
h Lest resul It is much simpler to remove
it rumes fro"* the air at the point of renerat:inn
han to change the air in 2 large room aiien
cn~uzh to keep the concentraticn wihin safe

zalvanized work in we:

an efficient filtarivpe respira

ven: zinc shakes or ague.

hal

3. The use of airm

tertion from dust. fumes X ! )
Anv man with a ch 23 ¢ eold shouid be verv

adcnuciely protected whije .sela nz, 1i he ha: to

Go anpv :.«.-,am‘.ec work he =

.
ﬂr\\“ AT

1ould ha\‘e tome idea ol what
:0 he mayv plan hi: ventiiation
and protection accordinzly. He should know
whether or not the material he is cuttinz is painted
with lead paint or not. It is obvious that if he is
workina with a gas-shielded type of electrode more
ventilation is necessary than with the slaz-shicld
tvnn

7. In stainless steel welding using a rod with
a raleium fluoride flux. there are very ohnoxious
fumes ziven off and the local exhaust hood or air
mazk zhould be used for protection.

8. In case a man is overcome he should be
hept  absolutely quiet. Unless Dhreathinz has
topped, artificial respiration should not he ziven.
This is liable te favor the formanon of water in
the lunz. A dector should he callrd ar once anid
the patent should not be allowed to :it np. ai-
thouzh he may appear 1o be recovered. In rase
of pois omnf_’ irom 1#1!31::1; zases such a2z the ox-
jdes of nitrogen. the puimonary congestion mav

ct in from six to twentv-four hours aflter exposure.
n connection with the precaution I

b—f u.

5. e
1o ])r;n" out that in most cases th rr_* i: no! an
outstanding fua:‘ud connected with weldins cpers
:tions. Lut under certain conditions 1!.-rr* miav he
a very dangerous condinzion. The main recommen-
dation to makxe iz Lhe pro ".'idin_: of an a2deguate
amount of air to the workmer. either b2 eanzust
ventilation or air masks,

There zre three known factor: unon whieh the
development of silie n
l. The amount {
2. The concentration of Zust in a state of oine
divizion in the a:r breathed.

3. The durs

silica. Silica is the oxide of the

silicon. which is a constituent of more than haifl

tize rocks and minerals that form the earth’s crust.
in view of -k kn nou

I is ‘mpor‘-n
!

l
ica in the cnemir*l com-

Frv silica i
svnenymous wi

[y
vmite and cristebalite. Quartz in itz commonest
natural :orr*:- oscurs as fand. sandstone. nuartz-
ite and rock muartz. Quariz is also 2 larze com-
ponent of schizt. fint. chert. zranite. tripali sanid
and rotten store. It occur: in certain precious
zem stones and in pecmatite dvkes usually Jound

;zonatite 2are nat apunaant in
i inciallv masnuiacimred
nricks

we.l as

Chaicedony and Jint are sometimes
(ollo'ua; forms of muartz.  Chalerdony na- no
ervstaliine properties which are visible to the na-
hed eve. and the opucal preperties of fhint are
wndetermined. Thesze substances consist of guariz
fibers intersperzed with hvdrated silica. or opal

Silica al<o orcurs in amorphous hvdrated form
such as opal and diatnmaceous carth. sometimes
called kiecelouhr. Thi: type of silica 13 more
cazilv soluble than quartz.

Quartz rock i~ founa in nca-]\' half of the
states of the United 3iates. and sanastone 1< pres-
ent in practicallv all. Sandstone and cround sand.
}owever. are prmmcec chiefiv in Iliimois. Mis-
«ouri. New Jersev. New York. Ohio, Pennsvivania.
Virzinia. West Virginia and Wisconain,

Diatomacous 2arth. wiich is composed of =i
cous sarletans ¢f mierosconic amaatic plant
tom- iz present in deposits located in Ca
Orezon., Nevada. Ltan. Washineoan, Connectioul,
Marviand, New H.::nt)shirv_‘. New York. Viroima
and Florida. ' i
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Abrasive Uses;
scourinz a o d poliishing
soaps and powders

Sandpaper

Sawing and Pelishing
Mlarbie and

Anetstones, t
Buhrsiones, Puinstones,
C.istones.

Tube Mills.

Lithographer's graining
sand.

Tube Mill Gr:ndinz Pabbies.

In tooth pewders and pastes

TWood polishinz and
finisarg.

Refractories uses:

1 maxing silica fre brick
and cther rafiractories.

Metallurzmezl Tses:

In makinz silica fervo-
silicon and si:rcon 2ilors

of cther merals such 23
coprer.

Foundry-meld wash.

Foundry Poring sand.

Cremucal Indusimes:

As aiminz far 2c:d towers
and  massive quartz  or
quartute. As a
mesium massive diatoma-
ceous earth and tmpol
form a sand. finely gran-
ular quartz or quartzite.
finely ground tripoil, dia-
tormaceous earth and other
forms of silica.

In the wmanufacture of
coalum silicate.

Al itering

manufacture of

In the
Zlazes,

TYPES OF SOICA USED
Quartz, Quartzite,  Fling,
Chert.  Sandstone, Sand,

Tripold and Diatomaceous
Earth: all in fznely zround
states.

Quarmz, Quartite, Flint,
Sandstone and Sand:
coarsely ground and closaly
sized.

Quartz. Quartzite, Sand-
stone. and Sand, pressed
into sharp angular grains
uniferm in size.

Ground tripoll and other

forms of ground sdica.

Sharp cleaned sand zra:ed
into various sizes.

Massive sandsiene fr-m vers
fine to moderately coar
ZTain.

Chert, flint and quartzite

Medium to fine sand or
rather coarseiy ground silica
and tripoii.

’

Round fint pebbies.
Yarinus {orms of vure silica
finely ground.
All forms of silica to
medium fineness.

Fairly pure quartmre knouwn
as ganisiar; not less than
ST~ siiica tighily  inter-
locking grains desired.

Mcderatziv pure sand mas-
sive crvsiziline quariz. sand-
stene, quarTite. or chert.
_Has a melting Dbasic ores.
Massive guarz and guarz-

.
ne.

Ground sandsione.
and mipoli.

quar=

Ground sznd and gzrave:
Tpoli.

Pure pulverized quarts sand.
pure trivoll and d:atomace-
ous earth.

Pure gquartz sand.

Finely ground crystailine
gquariz alse Aneiv Iround

sanastcne, and sand and
tripoii.

Fineivy ground crvsiatline
quartz, quar=ce. Jint rip-
oit and otner Tpes  of

ground silica.
Tinely gzround s.lica of
tyTes.

ul

insecteides

Tillers in  rubber, hard
rubber. pressed molded
3oods, phonograph records,
ete,

oad asphalt saorfasing
mixtures.

Ceramic Uses which comes
under the word Mineral
Fillers above.

Flint. tripoil and chert and
other amoronous s;L pre-
ferred; also other ‘forms of
very pure sidez a2l
ground.

Potiers Industry  as  an
ingredien: of badies and
glazes

Manufacture of Glass Pure Quarz sand.

Manulacture of fuse cord,

cnerucal apoaratus such asz
tubes. crucibies and dishes.

Very pure massive cuars
preferred.

Decorative Matarials
In the manufacture of
gems, crvstal balls, tble
tops, vases, and s:iatues,
rock erystal, amethysts,
rose quartz, citrine quarmz,
SMOKy quarz, chrysoprase

agata, chalcedon, opal,
ony<x., sardonyx, jasper.
Y ive and ground diato-
Insuladon fassive T
maceous 22k
Heat insuiation for pives.
boilers. furnaces and kiins.
Sound insulazdon in walls,
beracen foors. ete.
Massive and zround
diatomaceous earth.
Moderately pure sharm
Struerarzi materials anguiar sand probasiy Sper
Sand-.ame bnck. than 29 mesh together —~.h

a smzll percentage of Snely
pulvenzed siiica,
Siira dust appears eepecially in hard
: . excavatipz. tunneilinz. bizstinz, et
it siate quarrvinz. m i
inz. pottery makin;.
ture of au.a:.\n powder. soap
marnufacturin.

631;’.’1

. r
trion with acate snd enamelwsare manufs
refactory products manufacturing.
manufacturing. and in the manufacture of ziass
in its different forms.

xhro-us the disease produced bv «ilica. is
raused by breathinz the dust. The particles he-
come lodred in the lunz tissues where thev have
an irritating effect which causes the growth of
fibrous or scar tissue. This szradually iakes the
nlace i the normal Jung tizzue and the condition
leads 1o an increazed :uscepntibility to tuhereulosis,
The :):1:':.r*e~1 tco small to be :een are ‘he moat
danzerous, The disease develnps slowlv. depend.
‘nz on the amount of duzt in *he zir. the nrepor-
tion of :hiiea 1n the dust. and the st2adiness of ox-
posura. In smzll amoun:s

inica mav ne fnund

mixed with manv difierent Xinds of dn
At the nre-ent ‘ime a zreat deal of studv i
teinz ziven to the hHest methads of eontrollinz the
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silicosis hzzard, The foliowinog rules have been
efective for a lonz time and are still of extrem
jmportance:

1. Control dust at the point of orizin by use of
wet methods or special exhaust ventilation
The water saturated dust dries out and azain
becomes a hazard if not removed. N

2. Have the dust of work places examined to
find out how much silica it contains. 1{ over
307¢ siiica is found in the dusti the 2ir shouid
be purifled so tha: the amount of cust is less
than five million parz.cle- vunder 12 microns

in sizes per cubic {oot.

Sand blasting should be done onlv with the

articles completely enciosed or the worker:

protected *} positive pressure helmets.

Alternate dusty work with non-dusty work

as often as possible.

5. Have a physical examinztion. including an
X-ray examination of the lunzs. of all em-
ploveez hefore emplovment. and hzave peri-
odic ‘{rav examina:ions of the lunzs of all
e\po~eq workers at intervals rot sreaidr than
one }e.’!!‘.

(93]

:1-

6. Substitute steel shot for sand in abrazive
biastino.

7. Use approvsd respirators agzins: silica dust
{or short exposures.

v by

Arsenic. the metal. is a brittle, steel gray sub-
stance whnich is harmless. but poisoning occurs
irom every compound of arsenic. The most poii-
crous so0iid compound is white arzenie or arseni-
ous acid. The best known compound: in indus-
tr:al use are Paris green and Scheele’s zreen com-
vosed of mixtures of arsenic and copper. Arsenic
Vipors ha\'l“; a vel uw coxor and charactzrstic

heated.
Arseniurettea Hvdro'"p 3 v
onous zas with no color and a bad smell. is pro-
duced when acids act on metals coma'ning ar:ealc.

Arsenic compound: are used in industry in
preserving furs, fearhe“, and skins; when remov-
ing hair from hides; making artificial stones and
enamel: decolorizing glass and crvstal: in black
or green bronzing, the manufacture of insecticides,
in the chemical industry and preparing green
dves and pzint. The ores of many metals. such
2s copper and lead contain arsenic.

Poisoning occurs by breathing the dust or va-
pors of arsenic compound or tahinz arsenic com-
pounds into the mouth. Arsenic may aiso enter
the hody through the :kin if the sxin is broken.

hile éhfmc and its cormoumL are usea iar
more in medicine than in industry. lnev do ocecur
suficiently oiten to warrant extremeiy careiul at-
tention u“xerewr thev mav be found in use gur-
ir= the course of an in:pection.
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Control of the arsenic hazard is bazed uwmor
the following requirements.

1. Worx rooms: should be well ventilated an
arsenic dust and vapors should ve
at the point of origin by suit
ventilation.

2. Work tablies with down draft exhaust ventila.
tion should be used where
duced.

3]

rsenic dust is pro-
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Arsenic fumes should be eliminated bv
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5. Receptacles for arsenic compounds should be
of metal to prevent breaking or leakaze.

6. Overalls, gzloves. and masks shouid be sup-
plied to workmen when necessary.

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

8. Proper sanitzary facilities should be = pp}ied
to workmen and thev should be enc
in the practice of personal cleanliness.

9. Phy:sica! examination :hould be made of ail
emplovees belore working with arsenic. and
then thercalter at least once a vear on a rezu-
lar basis,
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CARBON MONOX

)

rboz monexide is a coloriess .

v deadly gas. It zives no sizm of :ts D

ad can oniy be detected by specisl apr

! is produced \\nﬂn wo00d. CDal. COXe,
t

—

cent of the conent of ordinary ilium:
o :

1nating s found in the air wherever celec-
tive z2: appliances are used. such as iroming ma-

chincs. soidering machines, hat pressing macn!
gas f tc.. and wherever motor cars arz
run in zarages or shops. It is found also in the
following industries: Testing of zas meters. repair
ol gas mains, loczmon of gas leaks. blasting oper-
ations and explosions a: in mines, care of furnaces
in factories. in steel mills, and in the distillation
of coal tar.

The body must have plenty of oxyzen all the
time. Oxvzen iz supplied to the blood by means
cf the lunz: throusn the air that is breatned. but.
f carbon moenoxide is in the air. the blood takes
it up instead of oxyzen and the dody sufiers from
o.\‘}"_‘cn starvation. CS!’:’)O.’\ m(‘notile can Ccanse
sudden collap:e :md death without anv previous
svmptoms. but usuaily various svmptems occur.
The commonest ol heie are neacaches. dizzipess,
drowsiness. weakness, coniusion, niusea or vom-
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itinz. palpitating of the heart, and throbbin
‘Ln° head. When these symptoms are fe
poisoning czn be avoided as a usual thinz if fresh
air is reached immediately.
Proper control of the carbon menoxide hazard

is based upon the following precautions:

R

1. Adjust flames, drafts. 2nd equipment so that
caroon monoxide wiil not be f{ormed.
a

2. Remove caroon monoxide “hen it 1~ unavoid.
able. at the point of origin by special exhaust
ventuation.

3. Have the air of work room tested

monoxide., The concentratiorn o

should not pe zllowed to reach tw

in ten thousand par:s of air

Frovide zll sermice z2s masks where exposure

is unavoidable.

:.L.-

5. In industries where carbon mornoxids is pres-
ent in excess of two parts per ten thou:and
parts of air, an oxygen-carbon dioxide inha-
lator should be available. Special attention
must be paid to reducinz the dangers from
gas heated appliances and za:oline motors,

6. All zas appliances should be installed by com-
petent persons and used orm- when made by
repttabie manufacturers, Wornout or s=cord
hand equipment -uou"d Le avoided. All such
equipment -nou’d be inspectsd periodically
:«mrl appliances and connections repaired
when necessarv.

.. Garazes shouid install a gzeneral ventilatin

svitem or arran._':e for the removal of za:

rect from the exhaust pipe of the car. Th

motors of automobiles should not be al L-«e

to run for more than thirty seconds with

the zaraze unless there are specizal venti
ing arrangements.

Tg
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The diaznosis of carbon monoxide poisoning
depends mainly on exposure and symptom: The
gas can se.dom be found :n the blood. 2s it adisap
pears from it entirely within four hours. Fresh
a:r iz all that is npecessary for miid cases, and
those exposed to carbon monoxide and showing
indications of faininess, ~Jeepmess or drowsiness
should be taken into the fresh air at once. Tor
acute cases, artificial respiration in the fresh air
by the ‘cnae‘er method should be started at once
and continued until the patient can be removed
1o a hospital. It is therefore, eszential that the

;roper method of applying artificial respiration
pe tauzht to all whose work may bring them in
contact with this gas,

L]
METALLIZING

Nne method that is being used quite widely at
the present time for applring protective coatinz
to metailic surfaces is that of metallizinz. This
consists of :praving molten metal on the suriface
which is to be protected. It mav, also. be neces-
sary to clean the surface to be sprayed by :and

or steel abrasives which intr d15°s 31111 another
hazard which is discuszed elsewhere in this maa-
ual. The metailizing is done br feeding a strip
of metal wire into oxy-acet viene or ox--hvcro"en
flame. The metal wire is meltcd by ths Same and
carried forward by the force of the gas pressure
to the surizce to be coversd. The conc‘mtratmn
of very fine dust or fumes are ex‘re mely hizh and
in cases where material such as lead. cadminm or
materials containing these substances are spraved
there is a verv serious Lx:lurd Wherever this
work is u)"e a positive pressure helmet should be
used. This is the onl¥ poss ible method of protac.
tion whers poz ogous metals are :praved. Im i=-
spections of risks where thiz tvpe of work is car-
ried out information should be obtained as to the
kinds of metal sprayed, the tvpe of proteriion
used at the present and also the tvpe of protee-
tion tha! was used in the past by the preseat
workmen. This particular operation is extremeiv
hazardous and severe illmess has resulted as the
result ol several hours exposure.

1
.
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PartT i
1 ‘: 1 hi fnd . - : .
ine literal delnition of preumconiosis is
“dusty Eung.' not mecessarily “da

sozed luna” ln
tne past. it has been used as a general term lo
designate abnormal conditions of the lunzs thut
may result from the inhalation of dust. Clinical
observations and medical research indicaie thar
zilica 181 0,) is the most damaging element of
various inorzanic dusts.

] defimed by the American Pubiic

i E
Health Association, is a disease due to breath 'n;
alr cot:t::nlnz :11 ica. Ch:racte:!zeﬂ 353:0“](‘31]} jv'
zeneralized {ibrotic cnanges and the deve’opmﬂ nt

ation ip bozh lunzs; nr’ c1

of millary nodul
cally by shorines: of breath, decreased chest ex-
pansion. lessened caparity for work. absence of

ap
fever. increazed suscevt;bil;zy to tuberrculoais
{zome or ail of which svs .ptoms mav be present .
and by characteristic X-ray findings,

Briefly, fine particles oi free silica may pene-
trate into the lungs where they are picked up by
certain migrating cells whose function is to re-
move foreizn substances from the lungs. When
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 zermas, if present, may flourish. The
prozress of the diseasze is zenerally slow and may
take a number of vears. Once contracted. it is
considered to be pro*'e:‘sive and may result in
total dizability or death from silico-tuberculosis.

Only dust particles less than 10 microns in
size fone micron equals onez 23, 000th of an inchj
are found in the lungs. Larzer particles are,
therefore, considered to be less harmiul Silicoais
can be prevented oniv by protecting the worxer

oo



e

{’l

—
r\ \,

SR

June 1, 1937 ] THe Expiovzrs’ Group

©® Excivzering Manuvar [ Pize §

{rom dust containing free silica and serecite (white
mica) althourh no inorzanic dust should be con-
sidered as non-hazardous until defipitely proved
so0.

Asbestosis is a disease. in some respects similar
to silicosiz. caused by the inhalation of ashestos
fibres. Its clinical features include the slow de-
velopment of a characteristic type of fibrosis
{fibrous Because asbestos dust consists
it does not penetrate as deeply Inte the
does

tissue’.
of hores,
silica dust. and.

Jungs as instead of killinz

cells {phagocytes) it lodzes in the
wall: of the bronchioles fair passages: producing

brous

the migrating

faad

tissue which tends to constrict these pas-
Infections, such as tuberculosis. are not so
frequent as with silicosis. Asbestos fibres may
constrict the blood vessels in the lungs, resuliing
in an overtaxed heart and heart trouble. An indi-
vidual may be free from symptom: for a number
of vears, although exposure of a very few vears
has produced definite symptoms. The prevention
of asbestosis must be accomplished throuch dust
control measures.

Anthracosis and siderosis are tvpes of pneumo-
conioziz resuliing from the inhalation of coal and
iron ore (siderite) dust respectively. In the ab-
sence of silica. these dust: produce a fine diffuse
fibro:is in the lungs. accompanied by pigmenta-
tion — black and red re‘peczl\'e]\—-——due to the
color of the substances. In neither case does dis-
ability result. From a practical standpoint. cdust
in hard coal mirpes uzually contains {ree silica snd
may produce anthraco :ilicosis. Mest hematite
ores are associated with free silica and can pro-
duce disability.

It is generally considered that the cme’opment
of these forms of pneumoconiosis iz based on these
factors: 11y The concentration of dust in he air:
l“» The proportion of the free silica or asbestos

{as the caze may bes in the dust: {3+ The lenzth
and continuity of exposure. There may also be
individual susceptibility, but, from an engineering
standpoint the first three named factors are the
principal ones..

-

This. therefore, miéans that the hizher the pro-
“portion of free silica® iquartz) or asbestos in the
dust of the air that is breathed, the lower should
be the total concentration of dust. On the other
hand. if the silica or ashestos coutent of the dust
1s low, it is helieved that higher total concentra-
tions of dust can be breathed without physical
in:pairment. However, there is an upper limit
of dustiness. irrespective of the nature of the dust,
bevond which certain types of lune conditions
may develop if this dusty air is breathed. This
limit is at present considered to be 50.000.000 par-
ticles of dust per cubic foot of air.

Part 1l

Silicon is one of the most abundant elements
in nature. Free silica is silicon dioxide (Si0,)
differentiated from phyvsiolozically inert silicates
which are metal salts of the hy ')othenca] silicious
acid (i.e. Ca $i10,, Ca Al, Sx_. O,). It ocrurs
either as a principal constituent or a: an impurity
Im most ores. rocks. clavs, sands. and other inor-
2anic suhstances of industrial importance — the
hizher the percentage of :zilica the greater the
nealth hazard.

Quartz. QuarTziTeE. Frint. Cuert. Triroun.
Diatovaceous. EarTH. SaND. AND SANDSTONE. (51
are the most common forms of silica. varving only
in creptalline forin and occurrence in nature.

A reasonable standard of permissable dusti-
ness for inert dusts is as follows:
Miilion
particies
per cubic
foot of air
When associated with no quartz — 50
. o . ]O‘\' e - 30
e “ 307 - — 15
33 %3 .. 100?‘{ - _— 5

these standard: are purely arbitary. beinz based
on experience plus slicht medical evidence.

AsSBESTOS is a fibrous mineral widelv used in
industry. CHrysomite H,. Mz, Si., O is its
most common form. Certain varieties of Tremon-
lite. dmphibole. Serpentine and .dnthophvilite
are al=o known as Asbestos. althouch of lesser in-
dustirial importance. The handlinz of asbestos
gencrates a dust compound of fine nbrous parti-

cies which when inhaled over a period of time.
mav cause asbestosis.
GRANITE dust contains about 307¢ free :ilica

and is onc of the worst offenders in the causation
of silicosis. The frequency of silicosis. tuberculo-
sis. bronchites. pneumonia and other respiratory
ailments is abnormally high amongz workers ex-
posed to zranite dust.

M4RELE AND LIMESTONE are composed princi-
pally of calcium carbonate which is physiollozi-
cally inert. Unless silica is present in excessive
amonnts, this class of rocks may be considered
relatively non-hazardous.

CHALK mostly calcium carbonate of fos:il ori-
gin may be included in this group.

SANDSTONE. a rock consisting mainly of parti-
cies of quartz zand cemented with silica. iz used
in arinding wheels and in building material. T
hizh silica content renders it a definite occupa-
tional disease hazard.

Mica anxp Serecite (White Micar are pos-
sible ofenders as causes of silicosis. Wherever
possible. the use of sand containing needle-like

crystals of serecite should be avoided.
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GypstuyM, Praster oF Paris are principaily
Calcium suliate and do not present a serious haz-

ard.

CsrsortnprM (Silicon carbide, Si C) ALUn-
pUM, AroxiTg, CorUNDUM (Oxides of Aluminum)
are widely used as artificial abrasives. especially
in grinding wheels. An investization revealed no
vnusual hazard in breathing the dust of these sub-
stances. )

CoaL or CarBoN dusts, in the absence of free
oy 3y me o SR o
silica mayv produce a mild fibrosis with dizcoiora-
tion of the lupga. but are not disabling.

CeMENT DusTt usually contains from 17 to
0.537¢ or more free silica. The irequency of res-
piratorv ailments among workers exposed to ce-
ment dust {dustiness ranzing from 22 to 63 mil-
ifron puarticles per cubie foot of airy is about twice
that of workers in non-dusty trades.)

Tarc (Soapstone) is used in toilet powders.
as a filler in paper manufacturing. in slate pencils,
etc. Tale usually contains impurities especially
tremolite. Tale dust containing 407 or more
tremolite may induce a fine diffuze bilateral fibro-
sis of the lungs which is demonstrable in the
X-rav. In the ahsence of free silica it cannot be
said to be disabling.

SLATE dust reacts in a manrer similar to hizh-
tremolite tale.

Georcia Tarc dust containing only 10 trem-
olitc with traces of free silica has produced a hizh
frequency of preumonoconiosis and tuberculosis.

OrcaNic Dusts (Wood. {ur. textiles. leather,
etc.!. are not pneumonoconiosis producinz but
may exhibit irritating or toxic properties. depend-
inz on the nature of the substance.

9
DUST CONTRO

In industrial hyziene work. the following are
the chief factors in determining the dust hazard.

1. The nature of the dust
{a; Its composition
tb) lts particle size properties
9. The concentration of dust in the air
3. The dezree of expomre of the workers to
- dusty air e R
4. Tts phy:iological acuon,mhether it s
la) Ph\-lo]omcanv inert
) Capable of producing an allerzic reac-
tion (hay fever)
(e) Toxic— flead. etc.)
id} Capable of producing pneumonoconio-
sis
Dusts are solid particles zenerated by the me-
nanical disintezration of solid organic or inor-
_.':mxc materials. A dust cloud may be composed

of billions of particles of varying sizes and shapes,
each visible particle accompanied by many mi-
nute parucles visible only under the microscope.
As the dust is generated the larzer particles settle
out with a velocity depending, among other
things, on size. The smaller partxcles settle out
more slowly and may be caried throughout the

P4

plant by air currents.

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

In an industrial dust cloud, however, there
is a wide variation in the sizes of the individual
particles. One larze particle of quartz will weizh
more than one hundred :mall parncleu of feld-
spar. A chemical analvsis reported by weizht will
show the presence of over 507 quartz, by num-
ber, less than 1¢C.

In occupational dizease work we are interested
in the number of particles of quartz less than 10
microns in size per cubic foot of air, since the fre-
quency of respiratory diseases was correlated to
numerical dust counts.

Because of the difficulty in distinguishing free
silica from combined silica. chemical analvsis must
be accompanied hv petrographic analysis in which
minerals are identified by their optical properties.

Dust particles in the air may contain a posi-
tive or pegative electro-static charze. The attraction
between particles of opposite electrical properties
causes them. upon contact. to cling tozether, a
process known as flocculation. Flocculation in-
creases the settling rate of a dust cloud.

In dealinz with this problem. a dust cloud
must he vicualized as a =us spension of non- uniform
particles of constantly varving size, percent com-
position. of irrezular concentration and unpre-
dictable hehavior.

The first step in dust control work is to deter-
mine the concentration of dust in the air. involv-
ing the coilection of dust from the air and its
guantitation by laboratory mezns — making dust
counta.

Dust counts are reasonably accurate approxi-
mations of the number of particles of dust con-
tained in a given volume of air. The iniormation.
when obtained. merely signifies that at that par-
ticular instant and location. the sampling device
used collected the determined amount of dust. A
sample taken shortly afterwards under different
weather conditions. or in a slichtly diferent loca-
tinn will vary considerably. An instrument sam-
plinz small volumes of air will produce a greater
percentage of error than will an instrument sam-
pline larze volumes of air.

To ohtain a representative picture of condi-
tions, it is necessary to average the results of a
number of larze volume samples taken in the
same spot over a long period of time, emploving
an instrument of known efficiency against ail
particle sizes of the ziven dust.

When dust in the air is visible we know the
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hazard exists, when not visible, dust counts should
be emploved.

The earliest practical instrument 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
pisten through an orifice and impinged at high
velocity upon a circular glass plate which is usu-
allv coated with a film of gelatin. The dust in
the air sticks on the plate in a spot roughly circu-
lar. and can be counted directly through the at-
tached miscroscope. While this instrument is of
low efiiciency and can sample only very small
volumes of air, it can take 30 samples on one
plate, is compact, and obviates the necessity of
laboratory countinz. It was used successfully in
South Africa as a comparative instrument. and
aided materially in South African dust control
work.

The Owens meter was first used to sample at-
mospheric dusts. A hand piston draws the dusty
air through a tube lired with wet blotting paper
which serves to humidify the incoming air. The
air passes through a slit orifice, and expanding,
is chilled. causing the moisture in the air to coat
the dust particles with water. The coated par-
ticles are impinged on a small cover glass. oppo-
site the orifice. in the form of a ribbon. The
particles in this ribbor are counted urder a
miscroscope. usually employving oil immersion
methods. The Owens jet meter is very efficient
for extremely fine dusts. For industrial dusts it
is about 407 efficient. but its compaciness and
simplicity render it invaluable. Like the koni-
meter it takes small ‘zrab” samples and unless
used properlv may give misleading results. The
principal disadvantage of the Owens instrument
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 varation
of the Owens meter will be brought out shortly in
which many samples may be taken without changz-
ing the glass plate.

Bavsca anp Lovs Dust CouNTER — This is
an ingenious improvement on the Owen’s Jet
Meter that has just recently been put on the mar-
ket. It counts the particles by the dark field
technique which give much higher results than
the impinger. The chief objection at the present
is that it gives abnormally high results in the pres.
ence of smoke which: constitutes little hazard. It
will doubtless be__égéaroved or modified in the near
future. T

The standard method of dust samplinz in
American (U. S. Public Health Service Tech-
nique} employs the Greenberg-Smith impinger ap-
paratus. This method is invaluable because it
was used to establish correlation between dust
conditions and the frequency of respiratory di-
seases,

Dustv air is drawn. at copstant rate, throuch
a glass tube and impinged against a flat plate im-
mersed in water. The force of the impinzement

coats the dust particles with water and they re-
main suspended in the liquid. The eclean air
passes out through a baffled tube. Suction is sup-
plied by an electric suction pump or by a com-
pressed air ejector. A known volume of the dusty
water is placed under the microscope and the
particles counted.

The advantaces of the impinger apparatus
that it samples larze volumes of air, can be
running for hours without attention. and is
standard method for this country.

Itz dizadvantazes are that it is bulky and hard
to transport. is frarile and expensive. and dusis
30 collected cannot be measured directly.

There are two instrument: claimed to bhe
10Q7¢ efficient. the electric precipitator which uti-
lizes an electric field to deposit the dust particles
on a celiuloid cylinder: and Green's thermal pre.
cipitator, utilizing heat waves for the same pur-
pose. Of these instruments. one 1s useful in the
laboratory onlyv and the other iz still in the early
staces of development.

Several short-cut methods of zampling znd
comparative quantitation are available for routine
plant operation.

There are four general methods of dust con-
trol arranzed below in order of their edectivenes:.

are
left
the

1. Substitution of Process

2. Isolation of Process

3. Removal. dilution. or suppression of dus: at
its source
4. Respiratory Protection

In many plants. materials containing silica are
used in dusty operations for which norn-silicious
materials may be substituted. For example. 1n
sand blasting. the use of metal abrasive instead
of silicious sand will reduce the dust hazard con-
siderablv. Flint. used in packing kilns. may be
replaced by another less hazardous material.
Sometimes a dusty operation or a defective or
dusty machine may be replaced by another with
consequent increase in efficiency and decrease in
dust dispersion.

If substitution 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 carrvinz
on the operation at night when fewer workers will
be exposed. For example. the shakinz out of
large castings in a foundry may be done at might
by a few well protected men, thus preventing all
other workers from inhaling the dust during the
day.

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

It is possible to produce dust without dispers-
inz it and a non-dust producinz operation mas
dicper<e accumulated dust from other operation:
without producinz any of 1tzelf. The actual me.
chanical force that zenerates the dust is not suf-
ficient to project the tinv particles very far into
the air. It is the vibration and air motion inci-
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deutal to the operation that carries the dust into
the plant air

Therefore, the suppression of dust (prevent-
ing its dispersion) at its point of generation by the
use of water or oil sprays is not always practical,
because the wet dust accumulates, dries and s
then dispersed by air currents. etc. The use of
wet drilling in mines is effective in protecting the
driller, but the wet dust clings to the tunnel, dries,
and is dispersed into the air when blasting is done.
There are instances. however, when a water or oil
spray couvled with exhaust ventilation is a very
nseful method.

There are cases when a dust cloud of hazard-
ous concentration may be diluted to a safe point
bv the introduction of large volumes of fresh air.
However. the air currents from the blowers are
apt to stir up dust that has settled on beams and
floors, resulting in a still higher dust concentra-
tion. For this reason, the method is seldom prac-
tical.

" Exhaust ventilation is the most efficient method
of controlling dust at its point of generation. An
exhaust system is composed of four parts.

1. The exhaust hood

2. The piping for prneumatic transport of the
dust

3. The dust collector

4. The blower

Each part is a specialized problem in itself.

The purpose of the exhaust hood is to main-
tain directional air motion into the system greater
than that of the dusty air. To accomplish this
- it must counteract the kinetic enerzyv of the pro-
jected particles. and overcome the various diver-
gent air currents fundamental to the process but
which are the dust dispersing agenis. and then
draw the dusty air into the svstem.

The hood should enclose and be located as
close to the process as possible. A round hood 6"
in diameter producing an inward air velocity of
100 feet per minute at the renter of its face will
produce a velocity of oniv 7.5 feet per minrute at
a point 6” out from its face. An exhaust hood
must be designed to meet the requirements of each
individual problem. ) ‘

The piping of an exhaust system provides the
preumatic transport of the dust from the hood to
the dust collector. To withstand the abrasive ac-
tion of the dust it should-be constructed of heavv
gauge metal and made Iré€ from sharp bends and
obstructions. A chip trap to catch the larzer par-
ticles of dust will prolong the life of the system
and protect the dust collector.

The dust collector removes the dust from the
dusty air either by filtering, by rentrifu=al force,
or hv trappinez on a viscous surface.

The baz-filter dust cnllector is the most feasi-
ble tvpe if properly installed and maintained. The
cvelone type is not sfcient acainst the small dust
varticles. Dust collectors shonid be installed in
*uch 2 way that thev can be emptied out of doors.

The exhaust blowers should always be located
on the downstream side of the dust arrester im
order to avoid the wearing action of the dust.

Only centrifugal blowers will operate efi-
ciently in an exhaust ventilating system,

Propellor type fans are useful only in moving
small quantities of air against low resistance such
as through a partition.

Good plant housekeepinz is an important fac-
tor in dust control work. Beams, floors. passage-
ways and machinery must be vacuum cleaned or
swept frequently. Unused machinerv and unne-
cessary materials act as dust traps, collecting dust
and hindering its removal. Leaxy gzaskets, valves,
compressed air lines, and defective machinery are
dust cispersers.

All emery wheels, sand blast units, tumbling
barrels, finishing machinery, preumatic drills,
sand cutters and slingers, mills and pulverizers
should be exhausted. In designing a new plant it
would be wise to minimize all flat surfaces upon
which dust will collect.

In the event that the above three methods of
dust control are not practical. it will be necessary
to resort to respiratory protection for the indi-
vidual workman. There are four general tvpes
of respiratorv protective devices.

1. Filter type dust respirators

2. Chemical cartridge respirators

3. Cannister type gas masks

4. Helmets supplied with clean air.

The chemical cartridge respirator and the can-
nister tvpe gzas mask are designed ‘o protect
azainst low concentrations of poisonous zases and
fumes provided that there is suficient oxyzen to
sapport life.

The filter type dust respirator may be worn
in low concentrations of dust.

The air helmet with a positive pressure air
supply may be used azainst hizh concentrations
of dusts or fumes.

Only devices approved bv
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tors are uncomiortable and impractical and should
be used only when all other methods {ail.

o

TOXIC GASES AND VAPORS

Poisonous gases and vapors may be divided
into four main groups as follows:

I Asphwxiants
(A) Simple {Carbon dioxide. nitrogen. etc.)
tB) Chemical (Carbon monoxide, hvdro-
cyanie acid)
II Irritants

(A) Afecting upper. or upper and lower
respiratory tracts. {Acid fumes, Sul-
phur dioxide)
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DL’ST, FUME AND MIST RESPIRATORS
Arrrovep BY U, 8, BURest oF Mines

Type A For protection against pneumoconiosis-producing or nuisance dusts

(quartz. asbestos. iron ores. cement, limestone. gvpsum, coal. coke.
charcoal. wood, cellulose. four, aluminun. ete.i. Nos. 18. 20. 21 and 22 alsa
bear Type A approval.

1. M-S.A Coviru RESPIRATORS =8393 . . (=2101, . . &5
2. M.S-A Dustror REsPIRATOR . . .1 =2115 . 8225
3. WiLisoy RespiraTor =300 . . Lo (=2102 . . 83.00
4. WiLrso~x ResriraTor =100. 400T . . (=2103. . . $3.00
5. WirLson RespiraToRs =4, 4F . . (=2106: . . 8273
6. WiLrson ResriraTor =100 . L= 211T . 81.30
7. Wirrson RespiraTors =209, 200F . . f=2118. . . 82,40
8. WiLrsoN RespiraTor =730 . . o (=211y, . .

9. PriyosaN Respirator =M.13 . . (=2104, . . S0
10. Prryosay ReseiraTor =M-1100 . . (=2109: . . 8200
11. Pviyosan RespiraTor =D-4100 . .o =2120y . . 8200
12. Biever Respirator . . . . .ov=2105, . . 815.00
13. Drror RESPIRATOR =24 . . . .o (=2111, . . 8235
14. Cesco HeaLTHoUuaRD RESPIRATOR =90 . (=2113, . . 83.50

15. A. O. Co. ResriraTor =R-1000 . .o(=2121 . .

These re:pirators are not approved for protection against polsoning by
breathing dusts whose main harmful constituents are metals or their compounds,
as antimony. arsenic. cadmium, chromium. lead. manganese, mercury. selenium.
tellurium. thallium. wranium and vanadium. or protection against harmiul
smokes. fumes. mists. gases or vapors. or a deficieney of oxvgen.

Type C For protection against the mist of chromic acid as produced in
chromium pleting. and the mis: produced by sprav coating with vitre-
ous enamels whose liquid vehicle does not produce harmiul zases or vapors,

16. M-8-A Cowmro RrseiraTor =8393 1U.S.B.M. Approval

=2101. extended: . . . . . . . . 8225

This extension of approval does not cover usc against anv lead-containing
mist.

Leap Dust Resptrators DMechanical filter respirators for protection against

mechanically generated dusts hose main harmiul
constituent is lead. such as lead dusts zenerated in manufacturing storage bai-
teries. enameling. poltery maxing. rubver compounding. sand papering and
chipping painted surfaces. paint making. preparing lithotransiers and mining.
milling and proceszing lead ores.

7. M.8.A ConviFo REsPIRATOR FOR LEAD DUST (1 =2107 . . 8222
18. WiLLso~N RespiraTors =300L. 400LF . (=2108: . . $3.25
19. PriyosaN RespiraTor =1-2100 . . (=2110y . $2.00

20. Puryiosan RespiraTor =ML.3100 . Loe=2110y . $2.00

21. Cesco Heartnevarp ResprraTor =91 . +=I1114) . . 83.30

22. Cesco HeaLTiicrarp REspiraToOR =92 . (=2116 . . 8235

Not approved for protection against lead fumes from heating and volatiliza-
tion of lead. as in lead burning. soldering. smelting. type founding. etc.

MANUFACTURERS OF ABOVE EQUIPMENT

" No¥ 1. 2.16, 17, Mine Safety Appliances Co., Pittsburgh, Pa.
Nos. 3.4.5.6,7,8.18. Willion Products. Inc., Reading. Pa.
Nos. 9,10.11,19,20.  Pulmosan Safety Equipment Corp..
176 Jobn:on 3t., Brooklyn. \. Y.

No. 1o Standard Safety Equipment Co..

%5 E. Wacker Drive. Chicago. 1il.
No. 13 I1. S. Cover. Station A. South Bend. Indiana.
Nos. 14, 21022 Chicago Eve Shield Co..

2300 Warren Boulevard. Chicago. Til
No. 15. American Optical Co.. Southbridae, Mass,

Approved respirators and filters bear the approval numbers indicated. Only
parts identical with those furnished by the manufacturer should be used in
making renewals or repairs. The manufacturer’s instructions for ftting the
reapirator to the face. for cleaning or changing the filter elements. for cleaning
the respirator, and for caring for the respirator while not in use. should be
closely followed.
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(B) Affecting lower trac: (Junz:) only.
{Oxides of nitrogen, phosggne, ozone)
III Volatile drugs and druglike substances
(A) Mild anpestheties. (Ether, gasolene, etc.)
(B) Anpesthetics causing organic changes.
(benzol. the higher aicohols, aniline,
amyl acetate)
IV Inorzanic and organc-metallic substances
(Mercury vapors. lead tetraethyl)
SIMPLE ASPHYXIANTS act by excluding oxyzen
from the lungzs or by diluting the oxygen in the
air to a point below that required to support life.
Caezucal AsPHYXIANTS by combining with
the blood or tissues do not prevent the victims
breathing but do exclude the life-giving oxygen
from the svstem. Carbon monoxide. for example,
has an affinity for the hemoglobin in the blood

- about 300 times that of oxygen and by uniting

with the available hemoglobin, prevents the trans-
port of oxygen to the tissues,

The best treatment for asphyxia is artificial res.
piration and administration of a mixture of 935
oxvzen and 7% carbon dioxide.

Class “A” irritants. (acid fumes. sulphur diox-
ide. ammonia. etc.) are so hizhly irritating that a
lethal concentration is unbearable. Eves. nose.
and throat are attacked before these gases reach
the lungs. This serves to prevent fatal gassing
except when the victim cannot escape.

- Class “B” irritants do not attack the upper
respiratory passages but upon penetrating deep
into the lungzs underzo certain change:s which ren-
der them harmful. Phosgene. for exampie. has no
harmiul effect until it decomposes in the lungs
vieldinz hvdrochloric acid. It gives po warning
unti] too late to avoid 1tz eflects.

Extreme exposures to irritating fumes result
in unconsciousness from which the viciim mav
appear to recover compietelv. Unlesz he is im-
mediately put to bed and kept warm pneumonia
may develop, terminating in death from respira-
tory failure or {rom edema of the lunzs, (flooding
of the lungs by a fluid exudate). Under no cir-
cumstances should artificial respiration be given
the victim. he should be kept absolutely quiet.

Fumes of groups IIl and IV are transported
in physical solution in the blood to various organs
and nerve centers, exerting systemic changes in
those parts affected: - Poisoning may be chronic
(i.e. the accumulated effects of long exposure to
low concentrations),— 61" acute {more severe effects
due to short exposures to high concentrations).

The mild anesthetics of group III may produce
drunkenness or anesthesia according to concentra-
tion.

Substances such as benzol may produce perma-
nent systematic changes, possibly terminating fat-
ally. )

Group IV includes mercury vapors. stibine,
phosphine, arsine. lead tetraethvl. ete.

Some toxic zases and vapors may be absorbed
throuch the skin and workers exposed to them
should be properly protected.

Prevention of poisoninz by these substances
calls for local exhaust hoods. enclosed processes.
proper clothing and careful hygiene. Chemical
cartridge respirators mayv be used for short ex-
posures to not more than 3% of a toxic vapor
{excepting cyanides) as long as there iz sufficient
oxyzen in the air. Helmets supplied with fresh
air must be used in higher concentrations or
when the nature of the gas is not known.

G
WAXES

CAUSES

Certain types of waxes are used to impreznate
wire insulation to increasze the dielectric strength
or to give a slow burninz in:ulation. Some of the
waxes that are used for this work may offer a seri.
ous hazard. According to an article by the Halo-
wax Corporation appearing in the"Weekly Under-
writer,” October 17, 1936 “a long exposure to the
vapors of numerous coal tar production such as
napthalene. tar oil. chlorinated diphenyl and manv
waxes will canse skin dizeazes.”™ These waxes mav
be used either hot or in :olution with carbon
tetrachloride, etbylene. dichloride. benzol and
toluol.

CONTROL

Exhaust ventilation should be used to remove
the fumes of the heated waxes as well as the sel-
vent vapors. Improper heatinz causes the evolu-
tion of excessive vapors znd may destrov the ori-
2inal character of the compound due to local hot
spots. Steam or oil jacksted equipment iz rec
ommended.

NOTES
An occupational disease report on a wire in-
sulation risk should emphaz:size the following in-
formation.

1. What waxes are used?

2. Are the fumes from the wax dippingz tanks
removed by an exhaust ventilation?

3. Are there any reported cases of dermatitis or
was there anv other evidence of skin erup-
tion noted among the workers?

4. How many other people work in the room
where the wax dipping is carried out?

°
SOLVEXNTS

The use of solvents for dry cleaningz. de-greas-
ing, and for gum and resin mixtures is one that
has involved a certain hazard. Unlortunately the
perfect solvent is not known at the present. Sol-
vents such as benzol which do an excellent job on
cleaning are toxic, inflammable. and explosive.
Sclvents such as petroleum naptha are inflam-
mable and explosive, although thev do not offer
as great a hazard from the toxicity standpoint.
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The chiorinated hydrocarbons—while non-
inflammable offer some hazard irom the toxicity
standpoint. High petroleum fractions sold as Stod-
dard Solvent or Solvasol etc. have a high flash
point and are non-toxic, but are not as efficient
as solvents as some of the more volatile or more
toxic materials. :

Care should be observed in makinz recommen-
dations for the substitution of non-toxic :olvents
for toxic materials, because the possible increase
in explosions hazard.

SOLVENT, TOXICITY FIRE HAZARD
Benzol .............. .....Hizh Hizh
Carbon Disulphide ....... Hizh High
Carbon Tetrachloride .....Moderate Low
Gasoline .......... vee....Low High
Chlorinated Hydrocarbons .Moderate Low
Stodard Solvent ...... ....Low Moderate
Banana Oil ......... .....Low Hizh
Acetates ........ ceeveee.Low High

RESPIRATORY PROTECTION

GAS MASKS

It is essential that the proper type of zas masks
be used. that it be in the best of corndition. and
that there is no oxygen deficiency in the area in
which the mask is being worn.” Most canisters
are sold with materizls intended to absorb only
a few closely related gases. A canister designed
to protect azain:t ammonia for example. is useless
against such zases as carbon monoxide. or hvdro-
chloride acid fumes. In most industrial plantsz
the zases which may occur are known before hand
and the proper canisters should be provided. Can-
isters {illed with only one tvpe of absorbent ma-
terial afford protection for a lonzer time than is
possible with the all-service canister.

]

TYPE OF CANISTER FOR PROTECTION
UNDER VARIOUS CONDITIONS

BLACK CANISTER

This type of canister contains over 600 cubic
centimeters of activated charcoal. This affords
protection against organic vapors, such as aniline.
zasoline. benzene. ether, toluene and the like (not
over 207 in air).” -3T¥YL -

WHITE CANISTER
This eanister contains over 600 cubic centi-
meters of soda lime or caustic soda. Tt affords
protection against acid gases such as hvdrochlorie,
sulphur dioxide, nitrozen peroxide. chlorine. and
the like. ‘not over L% in air).

GREEZN CANISTER
Corntains: copper sulphate and charcoal or sil-
ica zel. It 2fords protection azainst ammonia

gas not over 37¢. The 3% limit cannot be lonz
endured by the wearer because of skin irritztion
rom the gas.

BLUE CANISTER
Contains “hopcalite™ which catalizes the com-
bustion of carbon monoxide with oxvzen from
the air and produces carbon dioxide. it is neces-
sary to protect the “hopcalite” from moisture. It
affords protection against carbon monoxide. Not
over 3%.

RED CANISTER
Contains all of the other absorbents mentioned
above but only in small amounts. It is the all-
service mask which provides protection agzainst
all gases except high concentration of the simple
asphyxants,

TELLOW CANISTTZR
Contains activated charcoal and soda lime. It
affords protection against a combination of or-
ganic fumes and acid fumes.

BROWXN CANISTER

Contains copper sulphate and charcoal with
a filter pad for smokes and dusts. It affords pro-
tection against ammonia and smoke.

WITH A GREEN STRIP

Caustic soda impregnated on pads. It affords
protection agzainst hydro-cvanic gas. | Not over 27%
in air).

A STRIP PAINTED ON THE CANISTER

Indicates that it is equipped with filter pads
and will protect against smoke. dust. and musts.
Gas masks should mot be used in atmospheres
deficient in oxvgen. The flame of a candle or
safety lamp is extinzuished at 177% oxvgen in
air. and 2 man is not in serious danzer until the
oxyvzen falls below 147, Where it is expenrted
that there may be a deficiency of oxveen a hose
mask or self-contained breathing apparatus should
be used.

A zas mask should be disinfected after use
with alcohol or a 2% solution of lytol and then
dried in the open air.

A worker who uses a mask should test it
before entering a contaminated atmosphere, The
mask is put on in fresh air and the bottom open-
ing of the ranister is closed bv hand and suction
is exerted by inhaling until the face piece rol-
lapses. This vacuum should be maintained for
at least fifteen seconds.

HOSE MASKS
A hose mask mav be worn in anv atmosphere
rezardless of oxvgen content. The onlv location
where trouble mav occur is in high concentratinn
of hvdrocvanide where there ia absorption of the
zas through the skin. The hose mask is esve-
cially adapted for work in atmospheres contam.
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inated with the vapors from gasoline and kero-
eene where the life of gas mask canister is of
uncertain duration. The face piece of a hose
mask is similar to that of a gas mack but the in-
side air is delivered through a lencth of hose by
mean: of a centrifugal blower, It is generally
operated by hand so that there is alwavs some one
on the outside watching the man in the contami-
nated atmosphere.

SELF-CONTAINED BREATHING APPARATUS

The self-contained breathing apparatus is zen-
erally a portatle device and supplies an atmos-
phere of oxygen. which the wearer re-breathes
while the carbon dioxide which is exhaled is
absorbed by an alkali. Theoretically it has no ob-
jection since the wearer may enter 2lmost any at-
mosphere and he is not handicapped by a length
of hose. However. it is heavy and cumbersome.
it is also expensive to purchase and to maintain.
but is the only thing that can be used for certain
types of rescue work particularly in mines. No-
one should ever attempt to use this apparatus un-
less they have been thoroughly trained in its use
and has personally inspected it to know that it
is in perfect order.

RESPIRATORS

AIR-LINE RESPIRATORS: A positive pressure res-
pirator which is a simplification of the hose mask
is worn on such jobs as paint spravinz. It is de-
signed for work where there is no severe hazard
to the wearer should he remove the device mo-
mentarily. It should not be used in dangerous
stmospheres or for sand blasting. If the air
supply is cut off the wearer simpiv removes the
ma:x and moves out of the polluted 2ir. It has
the advantaze of being light, fairly comfortzble
and cheaper than the hose ma:sk.

ABEASIVE BLASTING RESPIRATORS

The most severe dust hazard iz in the abrasive
blasting of sand castings with sand as the cleaner.
These devires should protect the workman azainst
firing particles and should be supplied with clean
air at sufhcient pressure and volume to insure
a slicht but constant positive pressure at the nose
and mouth. It has been recommended that at
least six cubic feet per minute is necessary to keep
dust out of the mask.- Air line respirators. or me-
chanical filter type réspifators should not be used
for abrasive blasting, even if steel shot are nsed.

MECHANICAL FILTER OR DUST RESPIRATORS

There are satisfactory respirators made which
protect against silica, asbestos, and mechanically
generated lead dust. This tvpe of respirator will
not afford complete protection against the fumes
from either heated lead or gases. Respirators are
a poor substitute for dust control, but on certain
jobs they may he used temporarilv or until the
dust control system has been installed. The United

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

CHEMICAL — CARTRIDGE RESPIRATORS

This type of protection may be used in low
concentration of such greases as gasoline. sulphur
dioxide and in certain paint spray jobs. This type
of protection is used where the exposure causes
discomfort rather than a serious hazard. It should
not be used as a substitute for the air-line re:pira-
tors or gas masks. in spite of the fact that it is
much cheaper.

]

SCHEDULE 1 — AGRICULTURE

Trees, Spraying, Fumigating, etc.

EXPOSURE

Poisoning from lead, arsenic, and other insec-

ticides.
CAUSE

Poisoning from lead. arsenic, bhvdro-cvamic
(Prussic acid from fumizatinz). Cin be con-
tracted by inhalation. digestion or by absorption
through the skin. There is also a possibility of
a certain amount of dermatitis in the handlinz of
certain materials such as lettuce. jonquils, and
wood amonz many other materials.

CONTROL

1. Personal cleanliness is important in the mix-
ing and handling of these substances.

2. Respirators proved for lead dust should be
used when these substances are dusted or
spraved.

3. When hydrocyanic acid is used a zas mask
(with a zreen strip) should be used for pro-
tection bearing in mind that the gas can be

absorbed through the skin.

NOTE
An occupational disease report on spraving and
fumizating should emphasize the following inior-
mation.

1. The type of poison used in the spray (lead
sprays might tend to cause occupational di-
sease, whereas the cvanide would be more
likely to cause accidental death).

2. The amount of spraving or fumigation that
is done.

3. Are the poisons handled wet or drv?

4. Experience of the men actually handling the
material on this type of work.

Description of procedure when fumigating.

[#]]
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SCHEDULE II —MINING

Coal Mining, N. O. C. ....veviiiinia... 1016
Mining, N. O. C.—DXNot coal with shaits ... 1164
Mining, N. 0. C. — Not coal surface ....... 1165

EXPOSUZE
Silicosis, Anthraco-silicosis. (Miners' asthma)
Siderosis and other forms of pneumonoconiosis.

CAUSE

Silicosis can result from inhalirz the quartz
dust caused by drillinz and blasting in the hard
rock overlay, dvkes, and veins. Agthraco-silico-
sis or miners asthma occurs among miners in the
anthracite coal mines who are enzaged in drilling
and blasting rocks in which the coal beds exist.
Siderosis occurs among miners who are exposed
to the dust from siderite, an important iron ore.
The other pneumoconiosis may result where there
are heavy exposures to dust that are not ordinarily
considered harmful, but due to excessive expo-
sure they may cause lungz damage or change.

CONTROL

Blasting should be done at the end of the shift.
In this way men will not be forced to enter ex-
tremely dusty areas immediately after blasting.
Removal of dust at the point of generation by tbe
use of one of the severa] dust traps. These are 2
sort of vacuum cleaner arrangement, which sucks
the air from the drill hole and discharzes it
throuzh a filter. The usze of wet arillinz uzed to
keep down the dust where the usa of suction is
not practical. In order to keep the dust at a
very low concentration the use of suction may be
combined with wet drillinz. The use of respira-
tors both of the filter and positive pressure type
may be used where the drilling is occasional
Some work kas been done on the use of water
screen which preveats the dust from the drilling
face getting back to the point wkere other men
are working. In cases of very drv mines where
the cars and the mules kick up considerable dust.
salt or calcium chloride may be sprinkled about
and this will pick up enough moisture from the
air to keep the dust down. It should be recalled,
however, that dust control in mining is compara-
tively a recent thing and most miners have pro-
bably been exposed.to hizh dust concentration
for a period of yearss-+

An occupational disease on mining operations
should emphasize the following information:

1. What is the silica content of the materials

mined and the hard rock that is drilled?
The approximate length of service on mining
operations of the workmen?

Are the drills equipped with dust exhaust?

What type of drilling is used?

13

5. How many employees are exposed to dust?
6. Are employees examined before emplos-

ment?
9
SCHEDULE II — MINING (SPECIAL)
Fluorspar Mining ............. .. 1213
Lead Mining ............. R 1147
Lead or Zinc Mining ...... ce.e.. 1154
lead or Zinc Mining ......... 1148
Lead or Zine Mining .......... .. 1149
EXPOSUBE

Fluoride Poisoning, silicosis and lead poiscn-
ing.

CAUSES

Fluoride poisoning results from exposure to
calcium fluoride dust which is eccountered in the
mining of fluorspar. This may cause over a period
of gradual degeneration of the bopes.

Silicosis may be encountered in any mice i
this classification where there is an exposure
quartz in the ore or overlay.

Lead poisoning arises {rom the inhalation
the lead carbonate and lead sulphide in the lead
ores.

CONTROL

It is obvious that all of the precautions recom-
mended under classification 1164 :hould be car-
ried out. but due to the additional hazard of lead
and fuoride poisoning it will be extremely diff-
cult to eliminate the hazard from this type of
operations.

1. Respirators approved by the U. S. Bureau
oi Jlines for protection against lead dust
should be worn on all dusty operations in

mines of this type in addition to the otker

precautions,

2. All drills should be equipped with dust ex-
hausts.

3. All blasting should be done at the end of

the shift.

The passageway should be kept
either by the use of water or by
salt or calecium chloride.

wet dowm
sprinkling

NOTES
Occupational disease report on mining opera-
tions where poisoning as well as silicosis may oc-
cur should emphasize the following points:

1. What is the silica content on the materials

mined and the hard rock that i drilled?

Length of service of the workmen?

Are all drills equipped with dust exhaust?

. How many emplovees are exposed to dust?

Are emplovees examined before employ-

ment?

Is the mine a wet or dry?

. How long after the shot do workmen return
to the face?
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SCHEDULE IV — QUARRYING, STONE
CRUSHING, ETC.

Rock Excavation (From Schedule

200 ..ol e, 1605
Quarries — Crushed Stone. ete. .... 1622
Quarries — Dimension ........... 1604
Quarries— N, O. C. ............. 162
Sand and Gravel Dizging ......... 4000

Stone Crushing — No Quarryviug .. 1710

Slate Splitting including Quarrying 1629

EXPOSURE

Silicosis and other possible pneumoconiosis
silicosis is caused by the quartz dust from drills
and crushers. So-called “hard rock™ is most apt
to contain free quartz and therefore, be hazzrd.
ous. The grading or screening of pulverized ma-
terial from crushers may be extremely dusty un-
less done wet.

Sand and gravel dizzing do not seem to present
apy great difficulty except in the screening tower
where the operations are done dry.

There are sometimes claims for other pneu-
moconiosis troubles, but as a zeneral rule the pon-
silica type of dust does not bring about perma-
nent to:al disabilitv. Limestone and marble are
considered harmles: unle:ss the overburden and
dvkes are hard rock and represent more than 57
of the work.

Slate Slitting contains little or no hazard.

CONTROL
1. Exhaust system on the jack hammer and

12

The use of wet crushing and grindinz may he
used to Keep down the dust concentration in
tome cases.

3. Where there is occasional exposure respira-
tors approved for that tvpe of work may be
used.

4. Careful medical examination of employvees

before emplovinent should he made in order

to exclude silicotics and men with tubercular
tendencies.

. NOTES  _
An occupational disease report on quarries or
crushers should empbasize the following informa-
tion. .

1. The character of the quarry: granite, lime-
slone, gneiss, soapstone or marble.

2. The approximate percentage of quartz or
free silica in the rock.

3. Describe in detail the method of quarrying

4. Are hollow drills uszed?

5. Are pre-employment examinations made?

6

. On crushers do the men appear to be sub.
. . . M
jected to excessive dust exposure continually,

SCHEDULE V — FOOD AND TOBACCO

Bakeries ...... e 2000
Beet Suzar ............. e . 2030
Breakfast Foods ............. ... 2016
Chewinzg Gum .................. 2045
Chocolate ... oo . 2042
Confectionery ................. .. 2041
Corn Products .................. 4703
Cracker Manufacturing ..... .. .. 2001
Macaroni ..o 2002
Milinz of Grain ................. 2014
Molasses ... .o i, 2020
Suzar Refining .................. 2021
EXPOSURE
Dermatitis.
CAUSES

In most operations in which flour or suear is
handled by hand. there is a mild dermatitis haz-
ard. It is not definitelv known whether the der-
matitis is caused entirely by personal sensitivity
or partly by the character of the material itself.

Claims from pneumoconiosis are not justified
and the hazard should not be considered.

CONTROL

There is little or nothing that needs to be
done from the standpoint of engineering control.

SPECIAL

Aside from an occupational dizease standpoint.
the hazard to look for. especially with grain mill-
ing. is the possibility of dust explosion. There-
fore. whenever any plant such as a zrain elevator.
corn products plant, or other similar industrv 1:
being inspected. the report should give in com-
plete detail the hazards with respect to fire or
dust explosions.

[

SCHEDULE V — FOOD AND TOBACCO
Butcherina ... Ll 2081
Meat Products. N. O. C. ......... . 2095
Packine Houses ............. ..., 2089

Stock Yards without slaughteringz.. 8283

EXPOSURE
Anthrax — Ervsipeloid — Dermatitis.

CAUSE 4

Anthrax and other similar cattle diseazes that
are common to man can generally be disregarded
in the domestic parkinz industry.

Eryvsipeloid is swine Erysipelas, It comes {rom
the bones of all animals and is produced in a
punctured wound by the bone :splinter which
makes the puncture. It is considered a: an occu-
pational disease but is more of an accident and is
gencrally compensable in the same manner as an
infection.

While this type of injury does not cause very
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long disability, it is sometimes so high in fre-
quency that the total Josses may be considerable.

Dermatitis is caused by handling offal and by
inadequate personal cleanliness and as an occu-
pational disease is mot very important costrol.
None of these conditions lend themselves to en-
gineering control; thev are prevented by super-
vised and adequate washing facilities and by pro-
per treatment of all cuts and scratches.

NOTES
The inspection reports should part mu]:-nr em-
phasize the handling of bones and the bone ~ohnt-
ers that might cause Ervsipeloid. Bring out the
followinz points in detail:
1. What are the washing facilities?
2. What are the first-aid facilities?
3. Is there zeneral personal cleanliness

ess??
4. Is there any progr

shinz?

am of supervised wa
5. Have there been any hand infections?

SCEEDULE V — FOOD AND TOBACCO
Fizh Curing and Packing ..... Lo 2101

EXPOSURE
Erysipeloid and Dermatitis.

CAUSE

1. Erysipeloid.

1a) In this trade it is zome times called
“Fish Hand™ and is exactly the same a3
the bone puncture infection described
on the prenoue Daze.
The dermatitis is caused by the handling
of curry and brins.

tb)

CONTROL

Personal cleanliness is the e:sential factor in
preventing these conditions. Fish skinning and
illeting by machinery reduces the exposure.

SCHEDULE VI — TE%(TILES

Carpet and Rug \(anufacturmo
Fel!mv Mig. -~

2402
2283
2260

,.. e SRR I AR

EXPOSCBE
Anthrax.
CAUSE
Anthrax is caused by handling wool 2nd inhal-
dust from wool which is infected with an.
ax zerms and spores. It is Iound only in wool
m certain foreirn countries where the disease

s. Svstematic pois oningz from inhaling the dust
ways fatal ;mhou'*n it i3 rare.

inz
hr

[
t
iro
exis
133
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CONTROL

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

2. Knowledge of infected areas. {Information
on this and Question number 1 can be ob-
tained through the Federal Depar:ment of
Animal Industrv.)

3. Sterilization.

Adequate medical control through proper
diagnosis and treatment. This ia a very im.
portant subject and should be thorouzhly
discussed with the claim department.

5. Respirators should be worn in dusty opera-

tions or where infection is present.

NOTES

1. What are the methods followed bv the as-
sured to trace the sources of the wool, in or-
der to determine possible infection?

2. What are the methods of sterilization?

3. Is the assured’s medical department familiar
with Anthrax and its treatment?

4. Are respirators used in anv operations?

o

SCHEDULE VI — TEXTILES
Artificial Sidk .o 2303

EXPOSURE

P hi hi {4y s. der-

oisoning irom carbon bisulphide fumes. der
matitis. bronchial and eve irritation.

CAUSE

There are several chemicals which cause de:-
matifis in the artificial silk industrs. Carbon Bi-
sulphide fumes are poisonous and :ilness may re-
suit. - Sulphuric acid used in the viscose process
to coagulate the rayon. produces a mist which i3
irritating to the eves and throat and may be con-
sidered as an occupational diseasze. It can, also.
produce conditions of dermatitis,

CONTROL

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

NOTES

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

SPECIAL NOTE
Tires and explosions have occurred in indus-
tries of this type. Therefore, all of vour repora.
whether orcuoanonal disease or rezular in: pec-

tion, should elaborate on these hazards.
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SCHEDULE VI — TEXTILES
Textile Bleaching and Dyeing .... 2413

EXPOSURE
Chromium Poizoning.

CAUSE

Ckromium poiconing in the form of irritation
of the skin is caused by handling chromium salts
unsed as a mordant durmg mixing of the dves.
Occasionally cases may occur from the vapors that
arise from dve vata,

It is sometimes claimed that benzol poiszoning
may develop in this classification. This would be
uncommon 2s there does not seem to be any ben-
zol exposure.

CONTROL

Rubber gloves should be wnrn wherever po:-

eible in any operations where the hands may come

in contact with the dves and chemicals. Proper

ventilation is very necessary.
NOTES
1. Are any chromium salts used?
2. Are rubber gloves provided?
3. Ventilating facilities should be described in
detail.

®
SCHEDTULE VII — CLOTH PRODUCTS

Hat Manufacturers (No blowing of
Cones) ...oivvvviiineiiinnn... 2537
Hat Manufacturing other than straw
or cloth ... .cooviiiiiiily. 2338
Hatters Fur Manufacturing (From

Schedule IX) ... ... .o ..., 2280

EXPOSURE
Mercurial poisoning and dermatiiis.

CAUSES
Mercurial poxaomnv results from absorption
throuzh the skin of mercury from mercury salt
nsed in the process of carrotting fur. When the
mercury salt dries out on the fur thev are liable
to be thrown off into the air as dust when the fur
is handled. In the forming, starting and sizing
of the felt the fur is dipped in warm or hot wa-
ter and is handled in this astate. Particularly in
the starting operation the men are exposed to
absorption through the skin due to the handling
of the warm, moist, felt.. There is also a possi-
bility of some of the pnstable mercury salts being
volatilized by the héat” On drying the carrotted
furs mercury is ngen off as a vapor in dangerous
amounts.
CONTROL

1. All fumes should be removed by exhaust ven-
tilation.

2. The carrotting department should be iso-
lated from the other work.

3. There should be exhaust ventilation in the
carrotting rooms and drving rooms.

4. The men on the carrotting work should wear
rubber aprons, rubber zloves and be pro-
vided with aceguate washing facilities. The
starting and sizing baths should be fitted with
overflows and iresh water should be added
continually, The baths should be dumped
at might.

NOTES
An ocrupational dizeaze report on a risk where
mercury salts are used should emphasize the fol-
Iowing informatien:

1. Is the hatters’ fur carrottzd on the prem-
ises?

2. Is the carrotted fur blown?

3. Is the exhanst ventilation adequate?

4. Has there been any trouble from the hatters’
shakes?

5. Has there been any dermatitis?

6. Average lenzth of service of the emp]nveﬂ

7. Complete description of all that has been

done to eliminate the hazard of mercury

poisoning. -
o .
SCHEDULE VIII — LAUNDRIES
Cleaning and Dveing ............ 2586
EXPOSURE
Benzol, Dermatitis.
CAUSE

1. There is occasional use of benzol as a &r:t
solvent. either alone or in mixture with an-
other liquid. The fumes from it in very
small quantities can cause chronic benzel
poisoning.

2. The handlinz of solvents can cauze Jerma-
titis by reason of degreasing action of the
selvent.

CONTROL

1. The u:ze of benzol should be discontinued.

2. The handling of solvents and garments wet
with solvents sthould be minimized.

3. Proper washingz facilities should be supplied.
Lapolin should be used afier washing.

4. Employees who are particularly sensitive to
skin irritations should be removed from ex-
posure.

NOTES
. Is benzol used in any form?
. What is the extent of hand operations in
connection with wet garments?
Have there been any cases of dermatitis in
the past?

[N

bad

SPECIAL NOTE
The dry cleaning indu-tr\, or anv similar }n-
dustry using larze quantities of volatile and i
flammable liquids. presents a definite fire or ex-
plosion hazard. Therefore these matters must
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receive positive attention and be reported on in
every such inspection.

It iz generally accepted that solvents or clean-
ers for such use should have flash points in the
rance of 100 F. to 110 F. Stoddards Solvent is
such a substance. There are on the market a larze
number of zimilar solvents.

SCHEDULE IX — LEATHER

Fur Manufacturing ..... R . 2660

Hatters’ Fur Manufacturing ...... 228

Tanning  ...oevinernnereiinnnn. 2623
EXPOSTRE

Anthrax, Chromium Poisoninz, Dermatitis.

ANTHRAX — CAUSE
Anthrax is caused by handling skins and hides
which are infected with anthrax zerms and spores.
Domestic hide: are free from it. but foreign hides
are infected. depending upon the area from which
they come.

CONTROL
Certificate of foreizn hide: and skins: sterili-
zation of those from infected areas. Reculations
from Department of Animal Industry require cer-
tain procedures and many states require other
procedures. Adequate medical control is. also,
necessary for proper diaznosis and treatment. This

should alwavs be discussed with the claim de-
partment.
NOTES
1. What is the proportion of foreign skins: znd

hides used?

Are the sources of hides
for possible infection?

. What method of sterilization is used?
Is waste water chlorinated?

. Is medical department familiar with anthrax
and its treatment.

19

and skinps

U e W

CHROMIUM — CAUSE

Chromium poisoning is caused by contact with
tanning solution contgining salts of chromium. In-
dividual susceptibility Ag;/a factor, but usually the
amounts of chromiy salt solution in use are suf-
ficient to aflect most workers who are exposed.

CONTROL
1. Process should be arranged to avoid careless
methods,
Adequate wazhing faclities should he pro-
vided and per:onal hygiene personally super-
vised. These two points are very important.
3. Hiznly sensitive emplovees ahould be
moved from exposure.

12

re-

SCHEDULE IX —LEATEER
Boots and Shoes M{z. or Repairing 2660

EXPOSUERE
Benzol, Dermatitis.

CALSE

Dermatitis can be caused by (1) the solvent
used in cleaning operations aiter completion of
the shoe; (2) the solvent and preservative con-
stituents of rubber cement in making operations.
This last scems to be most pronounced in the
“Compo~ processes. The exposure is due to hand
operations which do not admit readily of per-
sonal cleanliness. Personal sensitiveness is a great
factor since there are often a dozen solvent: used
and different workers are senaitive to different
solvents.

Benzol is now one of thz less used solvents
but is a distinct hazard wherever it may be used.

CONTROL
There is little that can be done in the way of
engineering control. Personal cleanliness should
be encouraged in every way. Evidences of der-
matitis should be treated before they develop
into sericus cases. The use of lanolin after wash-
ing is helpful.
NOTES
1. What is the exposure to cements and clean-
ing solvents?

2. Is there evidence of cleanliness amonz em-
plovees?

3. Are proper washinz facilities provided?

4. Is benzol used in any way?

5. Have there been any cases of poisorinz nr

dermatitis?
SPECIAL NOTE
The possibility of fire or explosion hazarcs
should alwavs be considered and a complete re-
port made thereon.

°

SCHEDULE X — RUBBER. COMPOSITION OR
BONE PRODUCTS

Cables. and Wire Insulating ...... 4470
Rubber Boots and Shoes Migz. .... H17
Rubber Goods. N. O. C. ... 4410
Rubber Reclaiming ..............
Rubber Tire Manufacturing ...... $420

BENZOL — CAUSE
Benzol poisoning is caused by the inhalation
of benzol fumes if benzol is used in the manufac-
ture of rubber, either in the rubber rolls or as a
solvent in cementing and :preading operations.

CONTROL
Benzol if used should be replaced with other
solvents. Exhaust ventilation svatems should be
used with down dJraft effect, particularly on bexnch
and hand operations. The engineering repor:
shouid describe these conditions.
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LEAD — CAUSE

Lead Oxide, Litharze is often 2 constituent of
rubber. Exposure to it is limited to one or two
men who weigh out the Litharze for rubber mix-
ing.

CONTROL

Respirators should be used and medical ex-

aminations given. Lead pots should Le ventilated.

NOTES
1. Is Litharze used in rubber cperations?
2. Are respirators used?
SPECIAL NOTE
In connection with some of these clasifica-
tions there may be fire and explosion hazards, If
so. a complete report should be submitted.

®

SCHEDULE X — RUBBER COMPOSITION
AND BONE PRODUCTS

Composition goods. Plastic

EXPOSURE
Benzol, Dermatitis.

CAUSE
In the manufacture of many composition sub-
stances called plastics, one of the main constitu-
ents is formalin or formaldehyde. With plastics
in solid form. such as bakelite. casein plastie. the
formalin is not a factor. Formalin itzelf is very
irritating to the skin and mucous membrane.
If benzol is used as a solvent in any wav. it can
cause poisoning.
CONTROL
The hazard can be minimized by the follow-
inz:
1. Use of other solvents
2. Proper ventilation at
the fumes.

I3 1
for benzol
the point of orizin of

NOTES
s formalin used?
5 benzol used in any quantity?

SPECIAL NOTE
Whenever volatile and inflammable :zolvents
are used in quantities in this or other similar
classifications, complete report or the possible
fire and explosion hazards should be submitted.
LR ’3 .
- SCHEDULE X—

Horn bone, ivory goods .......... 4485

EXPOSURE
Erysipeloid.
CAUSE
Erysipeloid is confined principally to those risks
using bome such as in the manuifacture of bone
buttons. It is swine erysipelas from wound:
caused by bone punctures such as described in
meat and fish-packing operations. The irequency
of such cases may be high.

CONTROL
1. Sterilization of bone.
in many instances.
2. Careiul inszpection by assured of employees’

This is not possible

hands.

3. Constant care on the guestion of personal
cleanliness.

4. Proper washing facilities with supervized
waszhinz,

5. Proper medical supervision of injuries.

NOTE
Strictly speaking this is not an occupatioral
disease. However. it is included here and el:e-
where. hecause its prevention from an engineering
and medical standpoint is similar to certain tvpes
of occupational disease hazard.

o

SCHEDULE XII — PAPER AND PULP, PAPER
PRODUCTS AND PRINTING

Abrasive paper and cloth preparation 1860
EXPOSURE
Silicosis,
CAUSE

Silicosis can be caused bv sand dust that mav
be generated durinz various processes. It is not
considered that emery and carborundum. used to
coat cloth. are causes of silicosis. However. where-
ever there mayv be very dusty conditions by rezson
of the use of these two substances. other pneumo-
noconiosiz or respiratory rconditions may develop
and be ascribed to the dust.

CONTROL
The hazards can be considerably minimized
by
"1. Installation of adequate exhaust ventilation
5}'5tem§ over variocus operanons.
2. Use of respirators wherever possible.
NOTES
In addition to other information. the inspec-
tion report should bring out in detail the follow-
l!]g:
1. Is flint or quartz sand used?
2. What are the conditions of general dustiness?
3. Is dust removal equipment adequate?
4. Are respirators used?

SCHEDULE XII — PAPER AND PULP. PAPER
PRODUCTS AND PRINTING

Lead Pipe iFrom Schedule 17) 3331
Linotype and Composition ....... 4308
Newspaper Publishing ... ... 4308
Printing ...... e 4299
Sprinkling Manufacturing ........ 3383
T\ pe Foundries : From Schedule 17 ) 3336
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EXPOSURE
lead poisoning.
CAUSE

Cases of lead poisoning can result irom inhal-
ing lead fumes that come from the matrix meiting
pot. type casting machines and linotype machines.
Cases of lead poisoning are infrequent in connec-
tion with hand composition or printing opera
tions involving the use of lead base type.

A more zerious lead poiszoning hazard is pres-
ent in connection with the manufacture of pipe
lead than in the other classifications noted above,
but the only reason for this is the greater volume
of material that mav be handled.

CONTROL

The following practices can be followed with
respect to minimizing the lead poisoning hazard:

1. Install exhaust hood over the tanks and pots
of molten type metal

2. Proper medical examinations of those em-

plovees who are exposed to lead fumes, in-
cluding blood examinations. This is an im-
portant step for an assured to consider, but
it should be discuszed with the Claim Depart-
ment bezfore making any sach recommenda-
tion.

It is often necessarv to provide artificial ven-
tilation with consziderable air velocity in connec-
tion with the noods over melting pots and tanks.
Natura] stack ventilation is seldom =fficient enough
to remove all ine fumes. Any lead .in the molten
state can produce fumes enouzh to cause lead
poisoninz and the low temperaturs of the molien
metal cannot be used as an excuse for lack of ven-
tilation.

It is necessary to have the best of medical ad-
vice in the medical control of lead poisoninz. Em-
plovees shouid not endeavor to ireat ihemselves
with milk, lime water. cathartics. ete.

NOTES

In addition to other information, the follow-
ingz should be compleze]y discussed in the inspec-
tion report:

1. What is the exposure to lead fumes?

2. Are wennla!mg exhaust hoods provided?

P e

3. What are the medical arrangements?
P °

SCHEDULE XII — PAPER AND PULP PAPER
PRODUCTS AND PRINTING

Fibre Goods Manufacturina ...... 4263
Paper DManufacturing ........... 4239
Pulp Manufacturing — chemical
DIOCESS . oevvnnonnnnn, ceeeeea.. 3207
Puip Manuficturing—ground wood
PrOCESS ..ovuvnnrnennnn, ceo... 3206

These particular classifications covering the
manufacture of paper do not seem to present zny
definite occupational disease hazard, in the stnct
sense of the term. Some chemicals used for
bleaching purposes, such as sodium sulphite, are
irritants and occasionally cause conditions of der-
matitis. Chemical recovery processes that are us-
ually inciden:al to these classifications likewise do
not seem o present any serious hazards.

=]

SCHEDULE XII — PAPER AND PULP. PAY
PRODUCTS AND PRINTING

Engraving ....... e 4352
Photo Engraving ................ 4351
EXPOSURE

Chromium poisoning, dermatitis.

CAUSE

While it is true that these two classifications
cause little trouble from a health standpoint, there
are occasional cases of chromium poisoning or
dermatitis that arise. The chromium poisoning
is usually in the form of hand irritation or ulcers.
The conditions of dermatitis occur in all of the
chemical processes. and in engraving it iz found
among the hand printers.

CONTROL

About the only thing that can be done is to
inzist upon care in personal cleanliness.

e
SCHEDULE XIV —WOOD

Planinz or Moulding Mills ..... ce.. 2731
Sa:h. Door or Assembled \Iul-»orz\ \Ixo co. 2737
Carpentry — Shop only — excl. comm.
lumber vards c..oiaaie e 2802
Boat Buildinz — Cabinet Torka ........... 2315
Veneer Products Miz........c.oouitt vo... 2913
YVeneer Products ‘vaz ....................... 2916
Pattern Making ... vviiiiin i, 2790
Wood Turned Products .\Ifz. ..... R R X

Coffin or Casket Mfz. or Assemblinz........ 2804
Cabinet Works — With power driven mach. 2812
Tank. Seat or Cabinet Mfg. ................ 2824

Billiard Table Mfg, ...t e.... 2870

Furniture Mfz. — Assemb. or Finish........ 2833

Organ Building ..ot 2930

Piano or Pla'.er Piano \Ife. et 2923

Pipe Mfg, ..., e . 2791

Woodenware Mg, ...ooo i, 2841
EXPOSURE

In any ela:zification in which wood or weod
products are fimished with paint or lacquer. there
may be cases of:

1. Lead poisoning from lead base paints,
2. Benzol poisoning from benzol that mav be
used as a jacquer thinner.

N
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3. Dermatitis from hand operations such as rub-
bing and filinz. This last-named hazard is
not particularly important.

CONTROL
All spray painting that mav be done in connec-
tion with these classifications should be done in
booths that are properly equipped with ample ex-
haust and ventilaiien.

NOTES
The followinz conditions should be particu-
larly emphasized in the inspection report. in ad-
dition to the other guestions contained on that
report:
1. Are lead-base paints used?
2. Is benzol used a: a part of the lacquer or is
it used in any other wayv?
3. Are spray booths in operation and are they
properly exhausted?
4. Are there any hand operations that appear
to be carelessly carried on?

In those cases where sanding machines are in
operation. silicosis may be found among the oper-
ations of these machines. Whenever these ma-
chines are in use. they should be equipped with
efficient dust removal systems and the inspection
reports should explain this condition in detail.

SPECIALS — NOTE
Spray painting operations. where quick drving
paints or lacquers are used. can present definite
fire or explosion hazards. Therefore. such condi-
tions shouid be carefully expizined on the inspec.
tion report.
]

SCHEDULE XVI—METALLURGY

Lead Smelting, Sintering and Re-
fining ...l e 1430
Metal Refining — No Ore Reduc-
1411 S 9 &
Smelting and Sintering ........... 1437
Smelting, Sintering or Refining —

Metala N. O. C. ......... e 1438

EXPOSURE

Lead poisoning comes from inhaling the fumes
or the smoke, or exposure to dust in crushing the
ore. The hazard, iy definite when the ore is re-
duced to recover the lead. Lead smelting is the
operation which contains the serious hazard. At
times there mav be intermingling of smelting op-
erations in risks classified as metal refining.

CONTROL
Hizh stacks and Cottrell precipitators. baz
filters are used to remove the lead irom the atmos-
phere. Hose masks should be used when work-
men are cleaning precipitators on bax house.
There should be some program of medical cop-
trol in lead smeltera.

NOTES
1. Describe the kind of ore that is :melted or
the metal that is refined.
2. What is the approximate lead content?

3. What is the heizht of stacks used to carry
off the fumes?

4. Are there any Cottrell precipitators in use
to recover the metallic fumes?

5. What has been the experience with lead
poisoning cases?

6. Are hose masks used when emptvinz or
cleaning precipators?

. Describe 21l method: of medical control.

8. What other mean: are used to keep atmos-
pliere free from lead that may escape from

stacks?
]

SCHEDULE XVI — METALLURGY
Ore Milling ....covveviia... 1432
EXPOSURE

Silicosis.
CAUSE

Silicosis can be a serious hazard in this oper-
ation by reason of the quartz dust produced from
the gold-bearing ores. Mercury poisoning is. also.
a hazard that iz present when there is amalca-
mation of the ore and the recoverv of the mer-

cury by dis:illation.

CONTROL
There is no satisiactory method of preventing
the dust from stamp mills. Respirators should
be worn. but it is extremelv difficult 1o convince
emplovees that this should be done.

NOTES
1. What is the character of ore mills?
2. Are respirators worn?
3. Is amalgamation and mercury distilling
done? :

SCHEDULE XVII — METAL FORMING

Cutlery Manufacturing N, O. C. ..... 3112
File Mfg. .............. e 3117
Hardware N. O. C. ... oo .. 31146
Tool Manufacturing —  Agricultural
Construction ete. ........ cee... 3126

Tool Manufacturing O. C. Forged .. 3112
Tool Manufacturing N. O. C. Machininz

or Finishing .............. e
Tool Manufacturing N. O. C. Not forged 3113

N
N.

EXPOSURE
Silicosis — pneumonoconiosis — lead.



=7 3000

Page 24 ]

Tue Emproyzas’ Grour @ Excivezamne MaNuaz

[ Jume 1, 1957

SILICOSTS
CAUSE

High speed wet grinding, using natural sand-
stone wheels. develops a dust-laden mist which,
if continuously inhaled. can cause silicosis. It is
not considered that there is a real silicosis hazard
if this operation is not carried on. except where
there mav be sandblast operations. If these sand-
blast operations are present. they should be
treated as in a foundry.

Inhalation of dust created by the use of emery
and other artificial abrasive wheels can develop
other forms of pneumonoconiosis or lung trou-
ble. While this hazard is ot considered to be
unusually sericus. it is definite. nevertheless. and
many state laws frequently require exhaust hoods
for grinding wheels. '

CONTROL

It is difficnlt to provide exhaust ventilation
for wet sandstone wheels, as so much area of the
wheel has to be used for the actual zrinding
operation. In those cases where only a small seg-
ment of the wheel need be exposzed for grinding,
there is no reason why the wheel should not be
provided with a hood. Where hoods cannot be
provided. the following should be given definite
consideration:

1. Wherever possible replace the sandstone
wheels with special artificial wheels that
have been desizned for zrinding tools and
cotlery. and equip these wheels with exhaust
hoods.

2, Machine zrinders should be provided with
exnhaust hoods.

3. Respirators should be used wherever it is
not possible to provide exhaust ventilation.

NOTES

The enginesring reports should particularly

emphasize the foilowing points:
1. Are high-ipeed natural sandstone wheels
used for wet grinding?
2. Are dry grinding operations provided with
exhaust hoods?
3. Are respirators used where éxhaust ventila-
tion is not possible?
JLEAD - T
4. “CAUSE :

Lead poisoning ¢#d “develop from inhaling
fumes from lead pots used in some tyvpes
of heat treatment {cyanide poisoning is a distinct
hazard in heat treatment where it is used. but
this is in the nature of an extreme accident haz-
ard). Lead pots may also be used for other pur-
poses and should likewise be gnarded.

NEEE

CONTROL
All lead opots should be equipped with
proper exhaust hoods. irrespective of the tem-
perature of the molten lead. for the hazard is
preseat even at low temperature,

NOTES
The following points should be particularlr
discussed in the engineering reporta:
1. Is lead used in heat treating operations?

2. Are lead pots provided with adequate ex-
haust hoods?

3. What is the exposure to lead poisoninz?
-]
SCHEDULE XVII—METAL FORMING —
FOUNDRIES

Car Wheel Manufacturing — Cast 3333
Cast Iron Pipe (Centrifugal) ......... 3093
Cast Pipe (Sand Process) ............ 3089
Heater and Radiator .....ovvivnnn. 3173
Iron — N.O.Co vvvviiiiiiiiie e 3081
Ironware, Manufacturing — Enameled. 3091
Malleable Iron vvvvveevnenninnnnnn. .. 3086
Non-Ferrcus Castings“................ 3083
Steel Castings «oovvvvveanaaccenns .... 3082

Stove Manufacturing .........o.i.v... 3169

EXPOSURE

Silicosis, other preumoconiosis. lead poison-
inz. brass founder's ague, manganese poisoning.
cadmium poisoning. and phosphorous poisoning.

One of the most difficult occupational dizeaze
problems in industry arises from foundry opera-
tions in which sand is used for molding and clean-
ing purposes. It is not only difhicult to estimate
the extent and severity oi the hazard existing :n
foundries. but it is verv difficult to devise prac-
tical means of control for the existing hazard.
Therefore. in everv instance where a foundry is
beinz inspected and studied. it must be done so
in the most thorough and accurate manner. It
should be realized that the absence of visible dust-
iness does mot mean that there is no hazard. It
is perfectly pos:ible to have fine dust in danzer-
ous concentration and have it invisible. On the
other hand. wherever there is visible dustiness in
a foundrs. it is fairly certain that you have a def-
nite hazard.

SILICOSIS

CAUSES
Silicosis is developed when fine quartz or silica
particles are inhaled over a period of time. These
operations in a foundry that involves dust ex-
posure are sand preparation, molding. core mak-
ing, pouring. shaking out. and cleaning. These
will be discussed in detail to show the various

causes oi dust in a foundry.

SAND PREPARATION

Sand preparation consists of the removal of
foreizn materials. sifting to proper size. temper:
ing by the addition of moisture or binder. and
blendinz with other materials to produce a sand
having the proper qualities for moiding use. There
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is considerable exposure in preparing sand that
has already been used. This sand has been thor-
ouzhly dried out by the hot metal and is ex-
tremely dusty to handle. The ordinary proced-
ure is to shovel the zand into a pile about a foot
high and two or threc feet wide. running back
about 15 or 20 feet from the molder’s station.
This pile is wet down by throwing several buck-
ets of water on it. only wettinz down outside of
the pile. then the verv wet and the very dry sand
are worked together by means of the sand cut-
ter. In thiz manner. a verv larze amount of dust
is generated. 1t would be better to moisten all of
the sand a moderate amount before shovelling
into the pile rather than :oaking some of the
sand and leaving the remainder in dry powdery
form. The sand separation should be carried on
either in an isolated section of the buildinz or
at nizht. A :and cutter should not be operated
when there are other men working unless respir-
ators are provided. The operator of the sand-
cutter should wear a respirator of an approved
type.

In inspecting a foundry, the method of sand
preparation should be observed carefully and also
it should be remembered that this work is gener-
ally carried on at nizht. or in some cases in the
carly morning. and that it would pot be seen in
an in:pection made at regular hours. It iz im-
portant that the inspector should see all of the
operations that are carried out in the foundry.

MOLDING

Molding is the art of producinz in sand bv
means of a patiern a cavity later filled with mo!-
ten metal. which upon cooling zives a castinz hav.
ing the shape of the original pattern. If the moli-
ing iz done by hand a shovel is used for nliin:
the flask or container and the buck end or a hand
rammer is used to press the sand. For larger cast-
ings. the sand may be added by means of a sand
glingsr. which is a very dusty process. The oper-
ator should wear a respirator, and note should
be made as to how much the sand slinzer con-
tributes to the general dustiness. On certain types
of work the exposure to the dust from the part-
ing compounds may be quite high. and o it is
very important that a non-silica parting compound
should be inszisted upon.

There is some exposure during the molding
process to dust from the molding sand, as this
is_generally sifted. info*the mold, but generally
this sand is sufficiently Tnoist co that this exposure
is comparatively negligible. There is little that
can be done ahout the exposure to the molding
sand. and so effort at dust control should be con-
centrated on more severe hazard which can be
greatly minimized. .

CORE MAKING
Corec making is the process of making of sand.
to which a binder has been added. the so-calied
sand cores, to be used in producing castinzs hav-
ing hollow interior cavities or sections. They are

made from damp sand in core boxes or in core
machines and then transierred to baking ovens
for hardening. pasted. fitted and supplied to the
molders. Core makers are exposed to dry dust
arising from the core board in the process of re-
movinz the baked cores from the ovens and in
cleaninz the bhoards. Except for the use oi rom-
pressed air for cleaning the baked cores. or blow.
ing the sand from the core making machine. there
should be no appreciable hazard.

POURING

There is considerable dust and smoke pre:zent
in a foundry while the metal iz beinz pourad.
However. very little of this is silica, and the ac-
tual pouring operation does not cortribute greaily
to the occupational dizease hazard. However. in
many foundries the shake out work starts while
the pouring is still in operation, and :0 the moid-
ers are for a short time exposed to the worst
condition. that the workers on the shake out en-
counter. After the castings have been poured and
sufficiently cooled, they are removed from the
flasks by a process known as the shake out. which
may rangze from the simple dumping of the cast-.
inz: by hand to the use of overhead cranes to
support the flasks while the castings are being
freed with bars used as battering rams. This is
perhaps the dustiest work that men are expe:ed
to in industrv. Inasmuch as the dust that these
mer are exposed to contains a larze amoun: of
silica. and further that there is no simple means
of minimizinz thiz exposure. the need for accurate
infarmation concerninz this process in a fenndry
iz apparent. The best =olution to this proces: is
a central shake out where mechanical vibrator:
are used under an exhaust. Due to the expen:e.
it is seldom that one finds this method vsed. The
work should be done at nizht after the molders
have left. so as to cut down the number oi men
exposed. The men encazed on the wark shouid
wear respirators and should be rotated with some
other iob so that their total exposure on this
tvpe of work will be under ten years.

CLEANING

The castinzs are cleaned of adhering sand bv
means of tumbling mills. sand blast cabinets. and
blast barrels or sand blast tables. This work.
while involving a serious exposure. is one that can
be entirely controlled. These sand blast cabinet:.
barrels or tables should be exhausted and the
dusty air discharged throush a filter svstem to
the outside air. Sand blastinz should he done
within an exhausted closed cabinet and the oper.
ator should be protected by a positive pressure
helmet with air from a clean source. Steel zhot
makes a zafer abrasive than <and {rom an accuna-
tional disease standpoint. althouzh the same pre-
cantion should be used. It should be remembered
that the dust eneountered in the cleanine denart-
ment is much hicher in silica than in the dust en-
countered in anv other part of the foundry. and
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so the slightest amount of visible dust in this de- 18. All sand blast cabinets, barrels and tables
partment should be reported. should be exhausted.

CONTROL

1. Sand preparation should be carried on in
an isolated section of the foundry Luilding
or at night.

2. The operator of the sand cutter should
wear a respirator of the approved type.

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

4. An effort should be made to have the sand
wet uniformily instead of working some
powder dry =and into very wet sand.

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

6. Shakers and riddles, should be totally in-
closed and equipped with exhaust ventila-
tion wherever possible.

7. Molding operations should be carried on the
use of a silica free partinz compound. This
is practical in all except some malleable iron
foundries.

8. Sandslinger operators should wear approved
respirators.

9. Suction should be used for cleaning in the
Core Room. Cores and Core boards should
not be blown off with compressed air.

10. If possible the castings should not be dumped
from the Jasks unti] after the pourinz is com-
pleted. Thais cuts down on the exposure ex-
periences oy the molders. while they are do-
ing very hard physical labor.

11. Central shake outs where mechanical vi.
brators are used under an exhaust hood 1is
the only complete solution to the exposure
in the shake out period. However. in most
foundries exposure during the shake out will
have to be met by the men wearing respira-
tors and doing the work at night, o that the
minimum amount of men are exposed.

12. The most practical solution to this problem
in some cases will be that of rotating the
men who work on his job. The exposure
should be kept as low as possible and most
certainly should_not run over 10 years.

13. All work in sapd-blast cabinets should be
- done by a man protected by a positive pres-
sure helmet with air from a clean source.
14, Steel shot should be substituted for sand

wherever possible.

15. The steel shot should be sifted from time to
time to remove the abrased particles of :and
that accumulate from the castings.

16. The cleaninz department should be isolated
from the foundry proper.

17. Tumbling barrels should be enclosed and
adequately exhausted.

19. All abrasive wheels used for smagzing amd
the cleaning of castings should be exhausted.

20. The dusty air accumulated in the exhaust
system should be discharged through a Aiter
system to the outside air. If there is a chance
of the dust getting back into the plant, tke
cyclone dust erector is not adequate.

NOTES

An occupational disease report on a foundry
should emphasize the following information:

1. Number of sand blasters and type of pro-
tection.

2. Complete dascription of any other cleaning
that is done by sand.

3. The number of stationary and swing grind-
ers and whether or not they are exhausted.

4. The number of mechanical riddles end
whether or not they are exhausted.

5. The number of sand slinzers.

6. The description of the operations of the sand

cutter.

. Does the operator of the sand cutter wear a

respirator?

8. How many men are in the foundry while
the sand cutter is in operatioxn.

9. Condition of the dust collection svstem.

(a) Is the fan on the clean side of the alter
or collector. What is the condition of
the fan and are the blades in good con-
dition?

{b) Have all exhaust lines been checked to
make sure that they discharge into the
dust flter?

{¢) Examine the outlet of the dust flter to
make sure that torn screens are not let-
ting dust past,

10. Description of the rafters; are they cleaned
periodically and is a vacuum-leaner system
used? .

11. Description of the general housekeeping of
the foundry. .

12. Is the floor dirt or concrete?

13. Is a non-silica parting compound used?

14. Average age of men in the molding, shake-
out, cleaning, core making and sand perfora-
tion?

15. The size of castings?

LEAD POISONING
CAUSES
Lead poizoning may be acquired when alloys
containing lead are cast. At the temperature re-
quired to melt the alloy, some of the lead is vol
atilized and is carried into the air where it con-
denses to form extremely fine particles of lead
or lead-oxide. The inhalation of these fine par-
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ticles over a period of time will cause severe lead
poisoning. There is also a hazard in the grind-
ing of lead containing alloys and in the enamel-
ing of iron wear.

The following alloys contain sufficient lead to
cause trouble:

Battery plates, antimonial lead. magnolia. car
box metal. white metal. zluminum solder. marine
bahbitt sawdust. These allovs all contain over
5077 lead. Hardware bronze. ship sail brass. come
journal bearings. and some of the fusible allovs
contain a considerable amount of lead. In the
enameled ironware manufacture there is an ex-
posure to lead poisoning from the inhalation of
lead dust from the enamel wuse to fnish the
product.

CONTROL

In addition to the ordinary method of pre.
vention of lead poisoning, such as the drinking
of milk. careful personal hygiene, there is need of
adequate washing facilities and proper rooms sep-
arate from the room in which the lead operations
are carried on. the following practices should be
recommended.

1. Meliinz pots should be equipped with ade-
quate hoods and have artificial ventilation if
the lead content in the metal is high.

2. Lead casting machines thould have hoods
over the point of operstion.

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

These chould be used in addition to ex-
haust ventilation and should not be regarded
as a substitute.

4. Lead melting pots should be equipped when.
ever possible with some form of tempera-
ture rezulation, in order to prevent over-
heatinz of the allovs.

If the temperature is kept below 730
Fahrenheit. there will be little lead escaping
through the air.

5. Sprav booths should be equipped with ade-
quate exhaust ventilation.

6. Polishing and. inspecting- operations at
benches should be provided with bench ex-
haust hoods. .+,

7. Wherever possible, enamel not having a lead
base should be used.

8. In recommendifig 'a non-lead enamel care
should be taken that the substitute recom-
mended does not contain a large amount of
silica or fluosilicate. Where allovs contain-
ing a considerable amount of lead are
poured, it is advisable to use fairly small pots
and to pour onlv a few mold: at a time. This
will show the alloy to be poured at a much
lower temperature than when it is necessary
to overheat the metal in order that the last
of a series of molds can be poured at the
right temperature.

BRASS FOUNDERS™ AGUE

The shakes or ague is caused bv exposure to
the clouds of zinc oxide that escape from th
crucibles and ladles during the pouring of bras
Rrass founders and all workmen who are expose
to zinc vapors are subject to ap iliness resembiing
an intermitient fever of irregular types. The
svmptoms are nausea, exhaustion. pains in limb:.
headache, chills, sometimes vomitinz, often fever.
and profuse sweating. Among brass founders the
condition sometimes occur: aiter the first day in
the plant when the man has been a2way for a
couple of days.

(]

o
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POURING OF BRASS

The fumes in the molding room are caused by
the melting and pouring of allov. In the former
operation the greater portion of the fumes escape
up the furnace flue, but some may escape into
the room because the hood is not larze erough.
The fumes rise rapidly and, unless a sufficient
opening is provided there, they are disseminated
throuzhout the room. The ladle carriers, espe-
cially the rear men on the bull ladles or crucibles,
are more directly exposed than the other work-
ers.

CONTROL

1. The hoods over the furnaces should be larze
enough to collect all the zinc fumes, espe-
cially when the furnaces are tilted in order
to pour the alloy.

2. The stack from the hood should rise above
the adjoininz buildings. s0 that the fumes
will not be blown back into the- foundry
through the open skylight.

3. An artificial ventilating system adequate for
the rapid removal of the zinc fumes is the
best method for eliminating the bras: foun-
drymen’s ague.

4. Windows. doors, and skvlights do not com-

pletely and effectually remove the zinc fumes

in manv foundries becanse they are pot
placed in proper relation to the source of the
fumes and because of the interference of
cross-currents and insufiiciency of draft.

3. There i3 no danrer from fumes during
melting of the alloy in pit furnaces. as
fumes escape up the chimney.

the
the

MANGANESE POISONING
CAUSES

This may be caused by the fumes from heated
manganese or from exposure to the dust in the
grinding and polishing of manganese containing
allov. The symptoms are languor and sleepiness,
a peculiar slapping gait. and uncontrollable lauzh-
ter. It does not shorten life but the poisoned men
are crippled for life. The following allovs con-
tain an appreciable amount of manganese:

Manganese bronze — 37¢ manganese: Mangza-
nin — 4.15¢% mangzanese Magnetic alloy — 267
Manganesze.

Due to its high boiling poini, 1900° centi-
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grade, there should be little hazard connected
with its use in the non-ferrous allovs. However,
in the manufacture of manganese steel. there have
been several death cases where the manganese was
melted instead of being added in solid form.

CONTROL

1. Grinding, polishing, and buffing of manga-
nese containing alioy szhould be done on
wheels equipped with an adequate exhaust
system.

2. The alloy should be made up by adding the
solid manganese and not melting it in an
electrie furnace.

3. If it is necessary to melt manganese in an
electric furnace, it should be done under a
forced draft and poured under an exhaust

hood.

CADMIUM POISONING
CAUSES
The most common cause of cadmium poison-
ing is exposure to the fumes, from melted cad-
mium. It melts at 321.63°C. and the boiling point
is 778.90°C., and so it is a very volatile material
as well as a very poizonous one.

CADMIUM
It is used in certain low melting alloys for
sprinklers, and it is sometimes handled as the
pure metal in jobbing foundries. Fatalities may
arise from one pouring of overheated cadmium.

CONTROL

Care should be taken to avoid heating the
cadmium muca over the melting poirt. It should
be only poured in rooms having very exceljent
veatiiation. It should not be melted in crucibles
that are not adequately fitted, Men who have
heen poizoned by cadmium :hould not be ailowed
to pour. If brown fumes are coming from the
crucible it should be covered and allowed to cool
before pouring. It should only be handled by
peoole who are familiar with its properties,

PHOSPHORUS POISONING
CAUSES v

There is a possibility of phosphorus poisoning
in the manufacture of phosphor bromze. Phos-
phorous causes what is known as phossy jaw. After
exposure to phosphorous jumes for a considerable
time the jaw-bone” begins to rot. Fortunately,
there is not much phosphorus contained in most
alloys. It will run from a trace to as hich as
.80¢. There has been a case reported of phos-
phor-bronze where the propertion of phosphorus
in the bronze was only .76%.

CONTROL
There should be excelest artificial vesntilation
in those foundries where it is a practice to jorm
phosphor-bronze. 1f pos:sible the same workers
soouid not be required o pour all oi the bronze.

NOTE
An occupational disease report om a foundry
should emphasize the following information:
The composition of any alloys that mizht be
bandled with particular attention beingz paid to
lead. zinc, manganese, cadmium and phosphorus.
The temperature at which the metal is poured.
Are the fumes carried away by the ventilation
either artificial or natural?
Are the grinding and buffiing exhauasted?

9
SCHEDULE XVII — METAL FORMING

Azate or Enamel Ware Manufaeturing .... 3224

Auto Parts Manufacturing (Radiator) ..... 3307

Can Mapufacturing ..o, 3229
Fireproof Equipment (Furniture) ........ 2076
Lamp Mapufacturing N. 0. C. .......... . 3223
Metal Goods, N. 0. C. ........cuvvnnn. .. 3400

Metal Sign Mapufacturing ......o..ieeo.. 3064
Soda Water Fountain and Apparatus Mig... 4940
Stove Manufacturing ....ovviviiinaaa.. 3169

EXPOSURE
Silicosis, Chromium poisoning, lead poisoning.

SILICOSIS
CAUSE
Silicosi= can arise in the following macner:
1. By inhaling sand dust from one sandblast
cleaningz of sheet metal parts prior to enameling
or paintinz. Tke :andblasiing operation is oot
alwavs isolated so that the exposure may be to
all empliovees in the room. Cleaning of castings
bv sandblasting has 2lready been discnssed uader
“Foundries.”
CONTROL
The exposure to dust can be minimized by
the following:
1. Equip sandblast cabinets with adeguate ‘ex-
haust ventilation.
2. Provide positive pressure helmets for hand-
work sandblasting.
3. Provide respirators for those emplovees han-
dling work from the sandblast cabinets.
4. Wherever it can be done, substitute metal
grits for sand. This may not always be prac-
tical from a manufacturing standpoint.
NOTES
Are sandblasting operations carried on?
. Are they separated from other operations?
Are the operations enclosed?
. Is the enclosure proviced with exhaust ven-
tilation system?
. DO sandb}asters wear Poiiti\’é ptsesure hel-
mets?

R N N
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6. Are respirators used by other emplovers who
mav be exposed ‘o this dust?
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7. Is vitredus enamel used to finish the prod- NOTES

uct?

8. Is exhaust ventilation in connection with this

finishing adequate?
9. Age and experience of men?

N S:ilicosiz can al:o come by inhaling quartz dust
that may be produced by vitreous ename] spray-
inz and finishinz or brushing operations. Unless
frit iz used. the enamel does not usuallv contain
silica. '

LEAD
CAUSE ..
Lead poisoning can come from the inhalatio
of lead dust and fumes from the enamels and
paints used to finish the product. The most com-
mon source of these fumes and dusi is in spraying
and brushing operations.

CONTROL
Intsallation of efficient ventilating system will
tend to remove the dust. If the system is ade-
guate, it will remove not onlv part of the lead

hazard. but also the silica hazard discussed im-

mediately above.

NOTES
The followinz points should be particularly
emphasized.
1. Is lead oxide or other lead compounds
as base of the enamel or paint or is it
a part of the frit?
2. Lead mayv also be used as a material in the
manufacture of a produet such as the man.-
ufacture of lead-sheathed caskets. 1f zo, the
precautions to put into efiect should be 3im-
ilar to those described elsewhere under the
lead hazards. Briefly, they are as follows:
ta) All lead working operations should be
provided with efficient exhaust ventila-
tion.

{b, Proper washing facilities should be sup-
plied.

fe) Respirators should be used oo intermit.
tent operations where ventilation ie not
practical.

uszed
used

m .

0

CHROMIUM POISONING
EXPOSURE
Chromium poisoning and nickel rash can come
from contact with cBbromium plating solution and
inhalation or fumes tha arise from plating tanks.
" " coNTROL
Methods of control are as previously described
. and, briefly, as follows:
- 1. Rubber gloves and rubber clothing should
be used for mixing and wet operations.
2. Efficient exhaust ventilation system should be
installed on plating and sinsinz tanks.
3. Buffine wheels should be provided with an
eflicient exhaust ventilation system,
4. Adenquate washing facilities should be sup-

plied.

In addition to other questions. the enzineerinz
report should particularly emphasize what. if any-
thing has been dome with regzard to the above
sugzestions.

)

SCHEDULE XVII — METAL FORMING

Adding Machine manufacturing N. O. C. ... 3574
{From Schedule XVIII:
Electroplating ... il 3372

EXPOSURE

Chromium poitoning and nickel rash can be
caused by contact with chromium. salt solutio=.
in mixing operations: by the fumes that arie
from plating tanks: and the dust irom bufing
wheels.

There iz also an accident hazard in connection
with the use of potassium cvanide in gold plating
or silver platinz. However, this iz more in the
nature of an exceptional accident hazard rather
than an occupational disease hazard.

CONTROL
In addition to the general precautions that
should be followed where there is exposure to
chromium poisonine. the following should be
given definite attention:
1. Proper exhaust ventilation on all platinz and
rinsingz tanks.
2. Use of rubber gloves and clothinz to prevent
contact of the skin with the chromium com-

pound. )
3. Adequate washing facilities should be sup-
plied.

4. Buffing wheels should be provided with ade-
quate exhaust.

NOTES
In addition to the other information that
should be included on the in:pection report. the,
following should be particularly explained in de-
tail:
1. Are tank: and buffers provided with ade-
gquate exhaust ventilation?
2. What is the practice with regard to the use
of rubber gloves and rubber clothing?
3. What are the washing facilities?
4. How much chromium or nickel plating is
done?
9

SCHEDULE XVII — METAL FORMING

Battery Manufacturing (drv) ......... 3642
Battery Muanufacturing (storage) ..... 3647
EXPOSURE

Almost every operation necessary to the man-
ufacturing of lead batteries in which the lead or

lead oxide is handled presents a definite and :0me-
times serious occupational disease problem. Lead
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poisoning can come from the handling of these
materials or the inhalation of lead fumes and
dust.

CONTROL

The following practices will do much to mini-
mize the hazard of lead poisoning:

1. Wherever possible all lead operations should
be provided with adequate and efficient fume
or dust exhaust. preferably of the down-blast
type. It may often be claimed that this is
impractical. but it is a fact that there are
many battery plants in which evervy point of
operation has been provided with proper ex-
haust hoods. It is also true that reduction of
hand operations and increased use of ma-

chine operations tends to decrease the haz-
ard.

2. Adequate washing facilities should be pro-
vided.

3. Employees should be encourazed to have
their working clothing laundered at least
twice each week.

4. Some progzrom of medical control should be
considered. althouzh the Corporation enzi-
neer should always discuss this subject with
the Claim Department before making recom-
mendations,

3. All new emplovees should be examined be-
fore emplovment in order to determine if
there has been previous lead exposure.

6. Respirators mav be used at times. but are
not positive protection by any means.

. It mav at times be possible to have dust

counts made in order to check the eficiencr

of the =xhaust ventilation svstem,

NOTES

In addition to othe: general informaiion sub-
mitted on the enzineering r eport. each operation
in these classifications should be carefully in-
spected with the following specific thoughts in
mind:

1. Is the exhaust ventilation svstem in proper

condition?

2. Is supervision of emplovees good?

3. What is the general conditién of the clean-

liness of the shop and the emplovees?

4. What is the medical control program?
5. 1s specxa] clothmg‘%m by the emplovees

3 la
- "j,. ® )

SCHEDULE XVIII — MACHINE SHOPS FINE
MACHINES AND INSTRUMENTS

Azricultural machinery manufacture ..... . 35307
Boot and Zhoe Machinery Manufacturing 3353
Coniectioners Machinery Manufacturing .. 3339
Electric Power and Transmission apparatus
Miz, o e 3643
Elevator Manufacturing .................. 3042

Printing and bookbinding Machinery manu-
fac!urlnv e 354
Sewing \Iacmnen' ‘:Ianuxacturmz ......... 3561
Texule \Iacmne—v maaufacture ..........
Valve manufacturmg Cetreeceaeeraeeaa... 3634

Included in the above list would also be any
other machine shop or machinery buildinz oper-
ations having iron or steel foundries incident to
the zeneral operations.

EXPOSURE
Silicosis.
CALUESE
Silicosiz can come from inhalation of the sand
dust in all the foundry operations and irom the
sandblast cleaning of castings.

CONTROL
The methods of minimizing dust hazards in
these operations are similar 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 that
may come from other similar operations.

9

SCHEDULE XVIII — MACHINE SHOPS TINE
MACHINES AND INSTRUMENTS

Clock Manufactauring ......... e 3332
Watch Manufacturing ...l 3385

In addition to these two classifications, any
other operations where instruments are manuiac-
tured should be included i luminous paint is
usad in any wav.

EXPOSURE
Radio-active poisoninz.

CALUSE

Paints are made luminous by includinz an
infinitely :mail amount of radium salt or meza-
thorium :alt. These :ubstances are radio-active
and cive off emanations which are invisible and
are to all intents and purposes without mass,
These radio-active substances can cause :low de-
struction of body tissue. even though actual con-
tact is not made with the pizment or paint. How-
ever. the hazard is not usually serious unless there
is actual contact. Almost all of the cases of radium
poisoning that have developed from watch dial
operations were caused by the operations pointing
their brushes on their own lips. This caused a
poisoning which developed a necrosis of the jaw
bone and resulted fatally in manv cases. Almost
anv radio-active substance can bring about these
ronditions. althouzh there may be some dider-
ence in the time required in the way of exposure
hefore disability results.

CONTROL

The followingz practices will do much to min-

imize the hazards:

1. Methods

should be developed for pointing
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brushes and supervision should be directed
to this point.

2. The paint should not be mixed. The liquid
porton of the paint should be applied and
the pigment dusted on elsewhere.

3. The quantities of paint used should be so
controlled that ot even the meost minute
quantity is wasted or spilled.

4. Drafts should be avoided in workinz rooms.

5. Stray emanations can be detected bv placing
a ~y LR
dental x-rav film wrapped in blacked paper
about the room.

6. Emplovees should follow habits of absolute
cleanliness.

7. Medical examinations should be made of
emplovees at regular intervals. Before anv
such recommendation is made to an assured.
this subject should be dizcussed with the
Claim Department.

SCHEDULE XVIII—MACHINE SHOPS, FINE
MACHINES AND INSTRUMENTS

Ball and roller bearing manufacturing . 3638
Gear grinding or Manufacturing ...... 3635
Machine 3hops N. O. C. ... .. cee.. 3632
Plumbers’ supplies Mfz. N. 0. C, ..... 3183

In addition to these. there should be included
any other machine shop operations involving
grinding machinery.

EXPOSURE

Pneumoconiosis other than silicosiz, lead poi-
soninz and dermatitis.

Forms of pmeumcconiosis other than silicosis
can result from very dusty machine grinding op-
erations usingz emery wheels, carborundum wheels,
etc.

CONTROL

Much depends npon how serious the dust haz-
ard mav be. If it is necessary to provide exhaust
ventilation systems, this should be considered.
This is of particular importance in those states
where there are laws requiring grinding wheels
to be provided with exhaust hoods, Such a state is
1linois. '

., JTNoTES
~ The following should be particularly empha-
sized in addition tothe other general information
submitted: '

1. Are there any grinding operations produc-
ing excessive amounts of dust?

2. Are grinding machine operations provided
with exhaust hoods in accordance with any

laws that may require them?

LEAD POISONING
Lead poisoning can occur from inhaling lead
fumes from the babbitt melting pots. There may

also be lead melting pots for each treatment <f
tools in the tool depariment.

CONTROL

Installation of adequate exhaust ventilation
systems to remove the fumes is ithe wnost satisfac-
tory correction of the hazard.

NOTES
The following points should be emphasized in
addition to other general conditions:

1. Are lead pots used?

2. Are they adequately guarded with exhaust
hoods?

3. How many men are continuously exposed to
lead fumes or dust?

DERMATITIS
CALUSE
Dermatitis can come by reason of constant con-
tact with cutting oils that irritate the skin. Gener-
allv. there are three ckin conditions that may de-
velop:
1. Blackheads that are caused by lack of indi-
vidual cleanliness.
2. Irritation and redness cauzed by harsh oils
3. Boils that may spread to other worker: by
reason of contamination of the oil used by
other workers.

CONTROL
The following practices are helpful in mini-
mizing the hazards:
1. Use of good gquality cuttinz oils.
fine baze oils often cause trouble.

2. Adequate washing facilities should be pro-
vided.

3. Cutting oils can be disinfected by addition
of certain substances such as sulpho napk-
thol. .

4. Sterilization of the oil wherever this can be
practically domze.

The para‘

NOTES

In addition to other conditions, the enginer-
ing report should particularly emphasize what, if
anything, is being done with regard to the condi-
tions listed above.

SCHEDULE XX — VEHICLES

Auto or Aircraft engine Manufacturing .... 3305
Auto-manufacturing and assemblinz ...... 3808
Auto junking (From Schedule 34) ...... 3821
Auto bodies — Pleasure cars ......... ..., 3822
Auto Body Trucks .......ooiiiii ... 3823

Auto Body N. O. C. (From Scheduie 201 .. 3324
Railroad Car Manufacturing
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EXPOSURE
ilicosis and lead poisoning.

CAUSE

The danger of silicosis from the operations in
these classifications is principally limited to those
havinz foundry operatioms. 1t is likewise possible
to have other forms of puneumoconiosis in machine
shop grinding operations and sandblasting wher-
ever these are carried on.

The lead poisoning is principally confined to
the open lead pots used in babbitting and tool
hardening 23 in the machine shop group. Lead
peoisoning may also occur from the dust arising
from breaking up old batteries during auto junk-
ing. The use of a respirator will improve this
condition.

NOTES
The enzineering reports should hardle these
hazards in the same way as described under
“Foundry, Machine and Metal Goods Operations.”

]

SCHEDULE XXI — STONE PRODUCTS

Abrasive Wheel Marcufacturing ....... 1743
Cement Manpufacturing .. .......... .. 1701
Concrete Products Manufacturing ..... 4034
Emery Works «vovvvininnniiiiinnn it eh
Flint or spar grindinz .............. T
Mica goods. Manufacturing .......... 1833
Plaster Mills ... ...l e 1703
Soapstone pro-ucts ......... e 1745
Stone Cutting 2nd Polishing N. O. C. .. 1803

EXPOSURE

Silicosiz and other preumoconiosis.

In cement manufacture, it is not usually coo-
sidered that there is a silicosis hazard, where only
lime dust is encountered, althoush there have
been certain pneumoconiosis claims arise in this
industry.

CALSE

Silicosis can come from the inhalation of {ree
silica particles in the dust that is created by the
various operations. It should be borne in mind
that the dust that is dangerous is invisible and, if
the dustiness can be seen, it is almost certain
that the invisible dust.is present in dangerous
concentration. Since silicosis is progressive, it
can continue even without further exposure. o
that interchange of labor does not act to retard
the disease.

While most of these classifications carry a load-
ing for silicosis, each one should be studied care-
fullv in order to determine. if possible. the char-
acter of the materials used in order to zet some
idea of the free silica or quartz contents. s the
proportions of these :zubstances decrease. the
hazard is presumably less, In limestone and mar.
ble. it iz considered that there is no hazard.

CONTROL

The followinz practices can be followed which
will tend to minimize the hazard:

1. Efficient exhaust ventilation systems should be
ipstalled to remove dust at the point of gen-
eration. Dust that is collected should be
properly disposed of and rnot allowed to
blow into the atmosphere.

2. Respirators should be used where exhaust
ventilation systems are impractical

3. All new employvees should be carefully ex-
amined before employment. Do not ever
recommend medical examinaticns of existing
employees without the full knowledze and
approval of the Claim Department.

4. Dust counts should be made wherever pos-
sible in order to check the efficiency and de-
sizn of the dust removal equipment.

NOTES
The engineering reports should particularly
emphasize the following:
1. What is the character of the rock or sand
used with respect to the quartz contents?
2. How efficient are the exhaust systems?
3. What is the general dust control program?

]
SCHEDULE XXI — STONE PRODUCTS

Asbestos zood Mfg. incl. spinning and
WeaviDg . .eieiiiiiiee i 18532

EXPOSURE

Asbestosis. benzol poisoning.

Asbestosis i3 a definite condition of pneumo-
coniosis. althougzh it is not considered to Dbe as
serious as silicosiz. While it results in a physical
impairment of the lungs. it does not progress after
exposure cr:ses, and tuberculosis as a contributing
factor is not prevalent.

Asbestosis results from the inhazlation of as-
bestos dust that mayv be generated during any of
the operations in which asbestos is produced or
manufactured. Some of the most pronounced haz-
ards are in connection with textile operations.
such as picking, carding. spinninz, weaving. etc.,
although any operation makinz woven or molded
products can create dust which may be harmiul.

CONTROL

The following practices will tend to minimize

the hazards:

1. Wet weaving.

2. Installation of hizh velocity exhaust ventila-
tion svstems at the point of operation.

3. Use of respirators on operations that cznnot
be practically exhausted.

4. Examinations of new emplovees beforc em-
plovment. Wherever it may be considered
that existing emplovees are not in {uil nor
mal health. they should be placed on jod:
free from dust.
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NOTES
The following points should be particularly

emphasized in the emgineering reports:

Are asbestos textile operations carried on?
Is weaving done wet or dry?

Are operations provided with exhaust ven-
tilation svstems?

@1

4. Are respirators worn by emplovees doing in-
cidental work such az loadinz paper beaters,
cleaning exhaust coliectors. ete.?

5. Have dust counts ever been taken in the
plant? If so, what were the results?

6. What medical arrangements has assured
put into effect?

BENZOL
CAUSE
Benzol poisoning can come from inhaling the
fumes from impregnatinz tanks where benzol may
be used as a thinner of the asphalt,
CONTROL
The principal ways in which the hazards can
be minimized are as follows:
1. Substitute some other thinner for benzol.
2. Install efficient exhzust ventilation equip-
ment.
)

SCHEDULE XXII — CLAY PRODUCTS

Brick and Clay products N. O. C. ........ 4021
Electric — porcelain ........ ... ool 4058
Potteries — china table ware ........ .... 4033
Potteries. glazed or porcelain earthenware.

Mfg. Hand or Cast .......oovviiiinn... 4061
Potteries — porcelain ......... ... ol 4049
Potteries — M{z. Porcelain Ware —

Mechanical ...oioiiilt e 4062
Potteries — Tile .......ooviuet. e .. 4035
Terra Cotta vvvvvnininennenennenaea... 4054
Refractory products ...... .. $024

EXPOSURE

Silicosis—other forms of pneumoconiosis, and
lead poisoning. The history of silicosis and lead
poisoning in the ceramics industry is definite
enough to require that the utmost care be used
in making inspections in this classification. While
there is definite variation in the hazards between
the varous classifications, it is pecessary that all
be thoroughly examined.

The hazards in these industries depend largely
on the process. For example. in the manufacture
of water struck brick there is little hazard. In
the manufacture of sand struck bricks. dry aand
is showered on the molds to prevent stickinz.
and the preparation and application of this sand
constitutes a serious hazard in some brick plants.

In the manufacture of fire brick, and reirac-

tories the finished brick have a considerable silica
content and there is a hazard in this branch of the
brick industry not present in the crdinary build-
ing brick manufacture. About 207 silica 1 used
in sapitary wear, and the mixing of the ingredi-
ents az well as the dry finishing of the ware mayv
cause silicosis. )

SILICOSIS
CAUSE

Silicosis can result from the inhalation of silica
dost. While there mav be clav dusts which are
free of silica, some types of claim: may resulr if
the dust is particularly heavy. The wet opera
tions are generally considered to be non-hazard-
ous.

The operation: which tend to produce dusty
conditions: are dry grinding of clays, shales, scrap
brick. and machine operations in connection with
finishing, such as sanding of molds.

CONTROL

Many of the so-alled drv grinding cperations
do not lend themselves too easilv to contro}l or
removal. Sormetimes they can be located in roorms
with exhaust ventilation. but this is not alwav:
practical. Therefore. it may be that the use of
respirators is the only alternative. Machize op-
erations creating dust should be provided with
exhaust ventilation to remove the dust at the
point of origin. Green finishinz of pottery will
eliminate most of the potters” exposure.

NOTES
The followingz question: zhould be answered
on the engineering report. in addition to the other
information submitted:

1. What is the silica content of the various sub-
stances used?

2. What is the character and severity of dusty
operations?

3. What is the exposure to dust with each oper-
ation in terms of number of emplovees?

4. What methods for controllinz the dust bave
been installed?

LEAD
CAUSE

Lead poisoning can result from the inhalation
of lead oxide dust in mixing and grinding of frits
having a lead base. In some plants it is the proc-
ess to add white lead to the frit which increase:
the hazard due to the solubility of the white lead.
A particular hazard exists in using a pressure line
to clean the dipped ware of the excess lead glaze
after it is dried.

CONTROL
The following practices will tend to minimize
the lead poisoning hazard where it mav exist.
1. Emplovees in drv mixing department should

wear respirators approved for use against
lead dust.



i

Page 34 ] Tre Emrrovezs’ Grour

ENGINEERING MaNUAL [ June 1. 1937

2. Spraying and machine cleaninz operations
should be provided with an exhaust ventila-
tion system to reduce the dust.

3. No lead should be added to the zlaze aiter
fritting.

4. Excess glaze chould be removed under 2n
exhaust hood.

5. No pressure lines or bellows should be used
for cleaning ware.

6. Lockers should be installed in a room where
there is no lead dust.

7. Bubblers should be provided for drinking
water, and eating should be prohibited on
the job.

8. Some kind of medical program should be in
effect in regzard to those emplovees exposed
to a serious hazard of lead poisoninz, This
is a subject which should always be discussed
with the Claim Department before any rec-
ommendation is made to the assured.

SCHEDULE XXIII — GLASS PRODUCTS

Cut glass manuvfacturing .............. 4113

Glassware manufacturing N. 0. C. ..... 4114

Glass ware manufacturing ............ 4111

Plate Glass manufacturing ........... . 4101

Sheet glass — rolled — not polished ... 4103

Window glass manufacturing ......... 4102
EXPOSURE

Silicosis and lead poisoning. Silicosis can de-
velop from inhalinz the dust that can come from
zrinding and muxing of the zlass melt. Very nat
urally the hazards are varied according to the
quartz content of sand that is used, althouzh
other forms of pneumoconiosis can develop irom
inhaling giass dust and other ingredients of a min-
eral nature. In some instances, sandblasting oper-
ations will be fourd, and these can be a :ource of
silicosis hazard.

CONTROL

The following practices will tend to minimize
the silicosis hazard:

1. Employees working in dusty operations that

_ are not providediwith exhaust ventilation,
and those employées doing loading and un-
loading of sand“chould wear respirators.

2. Exhaust ventilation equipment should be in-
stalled on grinding and dry-mixing opera-
tions.

3. Wet arinding of glass can minimize the dust
hazard.

NOTES
The followinz points should Lte particularly
mphasized on the enzineering reports. in addi-
ion to the other zeneral information:

Py

1. What is the quariz content of the sand that
is used?

2. What is the extent of exposure of emplovees
to various operations where dust originates?

3. Are respirators worn by any emplovee?

4. What, if any. operations are provided with
exhaust ventilation equipment?

' LEAD

CAUSE
Lead poisoning can result from inhaling lead
oxide dust in mixing operations, and may some-
times occur by reason of the dust from glass cut-
ting operations. Lead is always a constituent of
the melt in connection with the manufacture of
cut glass, although it is pot usually used in the

manufacture of other tvpes of zlass.

The following practices will tend to minimize

the hazard:

1. Emplovees who are handling lead oxide in
mixing operations should wear respirators.

2. Exhaust ventilation svstems to remove the

dust should be installed on glass cutting
wheels.
3. Some type of medical control prozram

should be in effect, but, before anv recom-
mendation of this sort is ever made, it should
be discussed with the claim department.
NOTES
The foliowing points should be particularly
emphasized upon the engineering reports. In ad-
dition to the other information submitted:
1. To what extent is lead used in the glass?
2. Are respirators worn by
mixing operations?
3. Are class cuiting wheels provided with ex
haust ventilation?

emploves in 4rv

4. What program of medical control is in el
fect?
SPECIAL NOTE
In the manufacture of so-alled “Safety Glass™
celluloid or similar transparent substances are
used as the benling or eafety medium between
the lavers of glass. Such substances, in storaze
or during the glass manufacturing processes. can
present fire or explosion hazards. Whenever
these conditions exist, a complete report must be
submitted.

9

SCHEDULE XXIV — CHEMICAL

Chemical and Dve Stud Rating Plan 3300.23
486183
EXPOSURE

Cases have occurred from the following sub-
stances used in the making of dves and dve inter-
mediate. Benzene. Toluene. Nitrobenzene. Nitro-
chlorbenzine. Aniline. Natraniline. Dimethyline,
Diethvianiiire, Aniline Hydrochloride, Par-
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anitro Chloraniline. Nitrous Diethylaniline. Par-
anitro Toluene. Diritro Toluene, Ortho Tolu-
idine. Paratoluidine, Paranitro Toluidine. Ortho
Nitro  Toludine. Acetylparatoluidine. Benzyl
Chloride. Chlorinated Toluene. Paranitro
Aniline Parapnenx]cnd‘a'nme. Metaphenvlenedia-
mine. Benzanthrene. Quinoline. Pyridine. Nitric
Acid and Nitrious O\Jde ‘vlplh\l \.1cohol and
Phoszene. The handling of finished dves and col-
ors does not zenerally constitute an oecupanonal
disease hazard. Az a "ere-al thing the farther the
process is from the crude staze the lower the tox-
icity of the product. Metanil vellow, orange 11,
Echtmarine blue. New blue. R. fuchin. methvl
violet and methy] creen are exceptions amona the
finished dves. and there has heen trouble reported
in the handiinz of these materials.

CAUSE
The more common poisons in this group such
as benzol, analine. nitrobenzol, may be absorbed
by inhalation of the vapors or throuszh the skin
when the material has been spilled on the body.
Chronic benzene poisoning causes a loss of red
blood corpuscles, resulting in profound anemia:
a loss of the elements and substances in the blood
which are concerned in blood clotting resulting in
hemorrhaze. and loss of white blood rells and
of the sub:tance: in the blood serum which are
concerned in defendinz the body azainst the bac-
terial infection. Nitro Benzol and the Nitro eom-
pounds: in generz] act as blood poisons in addition
to a direct action on the ccntral nervous svstem.
The amido compounds such a: aniline. mav cause

bladder tumors and cancer.

CONTROL

1. In case Benzol. Nitro Benzel. Aniline or

Toluo! is spilled on the clothes. the material

that has been soaked with the poizon shouid

be immediately removed and the :kin very
thoroughiy wazhed.

The veszels in which Benzol. Nitro Benzol.

and Aniline are processed should not aliow

the escape of the vapors into the room where
the operators are stationed.
3. In case it is mecessarvy to -operate the vessel
at atmospheric pressure. it should be vented
to the outside rather than to the room.
4. Ventilation shou]d be provided to carry off
the fumes in thé: handling or processing of
the raw matéfialé or intermediates.
5. The essential idea behind control methods
in this field is the prevention of poisoninz
by assuring pure air, for the workers. The
use of respiratore or gas masks is not prac-
tical, and so the fumes must be removed at
the point of generation.
6. Pipe lines and other apparatus should he
Kept carefully inspected for leakage.

. Men should be provided with rubber gloves
and rubber boots where there is exposure to
skin aDsorption.

ta

8. Provide adequate washing facilities includinz
shower baths, so that in case of spillagze a
man may completely remove the traces of
the poisoning.

NOTES

1. Are the intermediates manufactured on the
premises?

. 1s there any pitration of benzol?

<y 1o

. Is there anv noticeable odor from the raw
materials or products?

. Is there any reduction of nitro benzol?

Describe the ventilation in detail.

What are the provisions for medical exzm-

ination of workmen exposed to benzol. nitre

benzol, and aniline? Discuss with Claim De-

partment before recommending.

o1 g

.O\

SCHEDULE XXIV — CHEMICAL

Airplane Manpufacturing (From Schedule

B 3830
Artificial Leather (From Schedule 101 .... 4402
Artificial Leather ....... ... ... e 4456
Lacquer Manufacturing ..o Ll 4439
Pyroxylin Composition Good Mfe. {From

Schedule 10V .. i 44352
Pvroxvlin Manufacturing ... it 4140

EXPOSURE

Benzol poisoning.

CAUSE

Poisoning Lrual]v occurs by breathing berzol
fume~ cute poisoning occurs when large amounts

{ benzol are breathed suddenly. Smaller amounts
breathed over z period of tire cause chronic poi-
son which weakens and thins the blood. Benzol
i= also a skin irritant. It is volatile and inflam-
mable. Poisoning in these classifications caa
come {rom

1. Mixing operations where soluble cotton i3

mixed with benzol.

Drving operations.

Cleaning of finished goods.

Hand cementing operations.

. Spreading operations where plastic is rolled
or cloth is coated.

U b Wb

CONTROL
The control of the benzol hazard depends
upon preventing the breathing of the fumes: the
following practices tend to mumimize the hazard:

1. If possible. substitute some other solvent for
benzol.

2. Carefully inspect pipe lines and other ap-
paratus containing benzol to detect and pre-
vent leaks.
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3. Have all mixing operations completely en-
closed. ’

4. Avoid spilling of benzol.

5. Provide artificial ventilation of all opera-
tions.

6. Ventilate the workrooms by exhaust of the

floor level.

Discuss with your Claim Depariment med-

ical examination of workers exposed to ben-
zol.

: NOTES
1. Is benzol used in this plant? If so, in what
quantities and how often?
2. Are there indications of benzol spillage?
3. Are all mixing or other operations properly
enclosed or ventilated?
4. Is there other general ventilation?
5. Has assured arranged for regular and com-

petent medical examirnation of workmen ex-
posed to benzol?

SPECIAL NOTE
Fire or explosion hazards often exist in some
of these classifications. Complete reports describ-
ing them should alwavs be submitted when re-
quired.

o

SCHEDULE XXIV — CHEMICALS

Color zrinding — Whiting Mfz. ... ... 3554

Load Manufacturing tred and whitey .. 4567
Pa:nt Manufacturing ....ooeovviiann. 4358

EXPOSURE
lead poisoning.

CAUSE

Lead poisoning can come from inhalation of
lead dust from handling and mixinz of ingredi-
ents. The hazard is particularly pronounced in
connection with dry lead base colors and all lead
pizmeat manufacturing. Grinding of lead in oil
is a dirty operation, but not considered to be too
serious. :

~ CONTROL
T e e T
The following practices“will minimize the lead
poisoning hazard: 4}»4;_%23} )

1. Machinery used in dusty operations should

be enclosed to prevent escape of dust.

2. Installation of mechanical means of handling
material, such as mechanical conveyors. will
tend to eliminate dust.

Exhaust ventilation avstems should be in-
stalled where it is deemed necessary and
practical.

(3]

4. Respirators should be worn by those work-

men expoeed to dust where there i5 no other
way of controlling the dust.

5. Adequate washing facilities should be pro-
vided and supervision directed to this point.

6. Some type of medical control program
should be in effect. Before any recommen-
dation is ever made to am assured on this
point. it should be thoroughly discuszed with
the Claim Department.

NOTES

The followinz points :should be particulariy
emphasized in the enzineering reports, in addi-
tion to the other information submitted:

1. What attempts are being made to control the

lead dust?
. Are approved respirators uzed?
Are proper weshing facilities provided?
What, if any, medical control program is in
effect?

oWt

SPECIAL NOTE

Particular attention is cailed to the possibility
of a fire or explosion hazard in some of these

classifications. Such conditions must be com-
pletely reported.
-]

SCHEDULE XXIV — CHEMICALS
Candle Manunfacturing ............... 4710
Fertilizer Manufacturing ........ 4533
Garbage works +From Schedule 33) .. V390
Glue Mapufacturing ...t . 4653
Rendering Works ...ooevvniin ot . 4719
Soap and Soap Powder ............... 472

EXPOSURE

Dermatitis and erysipeloid — Possible poeumo-
cOniosis.

CAUSE

Dermatitis may result from these operations
chiefly by reason of lack of personal cleanliness on
the part of the emplovees. Erysipeloid may be
caused by punctured wounds irom bones. In those
cases where caustic is used in the wmanufacture
of s0ap, dermatitis may result from chemical irri-
tation.

In the manufacture of chemical fertilizers. it is
often found that some operations are carried on
in the presence of very high dust concentrations.
The dust may contain but small proportions of
free silica. but a general hazard may be present.
All cuch conditions should be very carefully and
accurately reported.

CONTROL
Proper washing facilities and general cleanli-
ness wiil be the most effective preventative meas-
ures,
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SCHEDULE XXIV — CHEMICALS

Asphalt Works — Grinding, Pulverizing, etc. 1463

Distillation — Wood ...........ouuo.. ... 1472
Paste and mucilage manufacturing ........ 4596
Polish and dressing manufacturing ....... 4597
Tar and asphalt manufacturing ............ 4741
Turpentine and resin manufacturing ...... 0301
Wood preserving (From Schedule 23) ..... 2960

EXPOSURE
Dermatitis 2ad creosote poisoninz. Dermatitis
and skin irritation can result from continuous ex-
posure to the diferent materials used and man-
uiactured in these classifications.
Creosote is a substance that is hazardous and
may bring about dizability.

CONTROL

About the only practices that can be put into
effect are as follows:

1. Avoid personal contact with these substances
and, so far as possible, have operations de-
signed to do this.

2. Adeguate washing facilities should be sup-
plied 2nd uzed.

NOTES
The engineering report: should particularly
emphasize the followingz:

1. Describe the chance of personal contact with
the materials.

2. What methods have been emploved to pre-
vent this contact?

3. Have proper washing facilities been sup-
plied?

SPECIAL NOTE
Particular attention is called to the possibility
of a fire or explosion hazard in some of these

classifications. Such conditions must be com-
pletely reported.
-]
CHEMICALS

This would include almost all of the classifica-
tions in the chemical and dyestuff rating plan.
There are many chemicals with occupational dis-
ease hazards, although most of the dangerous ones
are poisonous and. the; poisoning is usually con-
sidered to be an accident and not an occupational
disease in the true sense. Some of the more dan-
gerous ones are benzol, methanol, arsenic, chlor-
ine compounds of hydrocarbons, salt of mercury,
phosphorus and chromates. All lead salts can be
causes of occupational disease.

CONTROL
The methods of controlling the hazards are so
numerous that theyv cannot be listed here. The
inspection reports should list in detail what are
the various chemicals used and the exact manner

in which each is used: al:o 2 complete history of
what, if acoy, trouble may have developed in the
past from such use.

Particular attention is called to any fire or
explosion hazards that may exist.

2]
SCHEDULE XXV — MISCELLANEOTS
MANUFACTURING
Dental Laboratories ............. 4692
Taxidermists ... ... 9600
EXPOSURE

Mercury poisoning.

These two classifications have been included
because of the rate loadinz with respect to mer-
cury poisoning. Mercury may be uzed in the prep-
aration of dental amalgams. If taxidermists do
any carroting of fur, the mercury hazard can be
present there.

Industrial mercury poisoning almost alwarvs
occurs from breathing mercury vapor over a long
period of time. Mercury can also be absorbed
into the evstem through the skin.

CONTROL

The following practices will tend to minimize
bazard wherever it is found:

th

o

Good general ventilation of work room.

- Remove mercury. vapor and dust at the point

of orizin by special local exhaust ventiia::on.

Floors and work room should be of cement

or other nom-absorbing material.

4. Care should be exercised to avoid spillinz
of mercury.

5. Proper washing facilities shoulid be provided

and emplovees encouraged io wash ire-

quently.

19

ad

Auto and bodv painting ......... 9
Painting tshop only) ............ 9

EXPOSURE
Silicosis, benzol and lead poisoning.

CAUSE

1. Silicosis can result from the dust that is cre-
ated by sandblasting and sandpapering op-
erations.

2. Lead poisoning can result from lead pigment
used in paints or lacquers.

3. Benzol poisoning can result from exposure
to benzol uszed as a lacquer thinner,

CONTROL
The following practices will tend to minimize
the hazards:
1. Sandblast operation:s zhould bhe carried on
within cabinets and the operator furthe: pro-
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tected by wearing a helmet. If the sand-
papering operations create heavy dust, little
else except the use of the wet method can
be done.
Spray painting shouid b ied on i .
. Spray painting should be carried on in prop
erlv constructed spray booths provided with
adequate ventilation.

ta

NOTES
The following points :hould be particularly
emphasized in the enzineering report:

1. What types of paints or Jacquers are used?
2. What are the methods of applying the paints
or lacquers?

3. Describe the ventilation [facilities
plete detail?

in com-

SPECIAL NOTE
Describe in detail any fire or explosion hazard
that exists.

-2

SCHEDULE XXVI — MISCELLANEOLS
CONSTRUCTION

EXPOSURE
Lead poisoning.

CALSE

Lead poisoninz can develop by inhalation o
lead fumes that are developed during the proces
oi lead burming or in weldinz operatiorn:.

DTEE=TY

NOTES
The engineering report should zive complete
information upon whether any lead burninz is
Jone and describe the methods of protection.

SCHEDULE XXVI — MISCELLANEOTUS
CONSTRUCTION

Road construction with rock excavation 5508
Shaft sinKing +eeeeevevmenanaeeceens 6252
Sybway conStTUCtiON wovtleoeevnns .
Tunneling ...:_7.’.,5:'.'1;"-;:"2‘. el 6251

PR s
In addition t6 the above classifications. it
<hould be borne in mind that all contractinz op-
erations where hard rock drilling is carried on
can present a silicosis hazard.

EXPOSLURE
Silicosis.

CALSE
Silicosis can result from inhaling the dust that
is produced by hizh speed drills and jack ham-
mers. Another source of dust is from the rock
crushers.

CONTROL
The chiel means of controlling the dust is to
use the so-called Kelley trap dust exhaust. It has
been shown that wet drilling is not sufficient.

NOTES

The engineering report should particularly em-
phasize the following points in addition to the
zeneral information submitted:

1. How much hard rock is being encountered?

2. Are Kellev traps used on drills?
3. Arc rock crushers in use?
4. If s0. how much is produced?

®
SCHEDULE XXVI — MISCELLANEOUS
CONSTRUCTION
Pneumatic caisson +building foundations’.. 6253
Prneumatic caisson ttunnels) ... . 6237
CAUSE

Caisson disease can develop on all jobs re-
quiring the uze of compressed zir in the driving
of tunnels or sinking of calssons where men are
required to work under a pressure hizher than
atmospheric pressure. The disease is caused by
‘he formation of nitrozen bubbles in the blood
passagzes of the body and. as a rule. the nitrogen
bubbles will come to rest in some joint of the
body and cause extreme pain.  The nitrogen. of
course, comes from the air. It is a serious dis-
ability and often results fatally.

CONTROL

The only method of preventing the develop-
ment of caisson disease is to require that each
emplovee workinz under the pressure go throuzn
a siow and gradual decompression procedure be-
fore azain heinz exposed to ordinary atmosphern:
pressure. It is necessary on all jobs that a de-
compression chamber be provided and that a doc-
tor be in attendance. Practically all states in the
Union have very strict laws with rezard to this
entire subject. and each contractor should comply
with the laws in absolute detail.

NOTES
The enzineering report: should explain com-
pletely the pressure under which the men are
workinz and the :pecific methods that have been
put into eifect by the assured to control the
Jizease.
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SCHEDULE XX3VI— OPERATION AND
MAINTENANCE

Cleaning and renovating outside of building 3469

EXPOSURE
Silicosis. -

CALUSE
Silicosis can result irom inhaling the dust from
the sandblast that is used to clean the outside wall
of buildings. The dust that is created js veTYy
heavy. and 2lmo:t alwavs has a high silica content.

CONTROL
The only real methed of controllinz the haz
ard is to provide the workers with positive pres:
sure helmets. In most ipstances. it will be found
that ordinary helmets are in use. but they are not
in any way efficient and to all intents and purposes

-are pext to useless.

NOTES
The engineering report should specifically de-
seribe the protection against dust that has been
made available to those men doing this sandblast-
ing operation.

o

SCHEDULE XXVII — ERECTION

It is not considered that there are any occu-
pational disease hazard: in connection with the
classifications in this schedule. Should there be
anv future exceptions, they will be included.

SCHEDULE XXVIII — SHIPEUILDING

It is pot considered that there are any occupa:
tional disezse hazards in the classification in this
schedule. excepting those that may come up DY
reason of incidental operations. such as founcries.
machine shops. etc.. anc the hazards of these have
been discussed under the division to which they
particularly apply.

SCHEDULE XXIX — SHIP‘OPERATIO.\'S

Occupational disease hazards can be disre-
garded in this schedule. -

SCHEDULE X3X — STEVEDORING

Occupational disease hazards in stevedoringz
can be disregarded as 2 general rule. Any speciac
exceptions can be covered by imstructions fo that
effect.

-]

SCHEDULE XXXI—RAILROAD OPERATIONS

Except for conpstruction and shop operations.
occupaiional disease can be disrezarded in this

schedule. For construction and shop operations.
the general rules ‘hat have been explained in
these industries can be followed.

©

SCHEDULE XXXII — CARTAGE AND
TRUCKING
Occupational disease can be disregarded ex
cept on special instructions.
o

SCHEDULE XXXIII — PUBLIC UTILITIES

With the exception oi contracting operations.
the occupational disease hazard can be disre:
garded. Contracting operations are explained
elsewhere.

©

SCHEDULE XXXIV — COMMERCIAL
ENTERPRISES
Occupational disease hazards can be disrer
garded in this <chedule, except on deinite noti-
fication.

9

SCHEDULE XXXV — CLERICAL AND
PROFESSIONAL OPERATIONS

Occupational disease hazards can be disre-
garded in these classifications.

SCHEDULE XXXVII — MISCELLANEOUS

Occupational disease hazards can be disrer
garded in these classifications.
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