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H1 Transactions of the Twenty-sixth National Safety

Congress, 1937, are published by the National Safay
Council in two vohmnes. This, the first, contains the gencral,
the spécial subject, and the Industrial Section sessions. The
second volume containg the sessions of the Child Education,
Hame Saifety, Strect and Highway Traffic, Commercial Ve-
hicle and Transit Sections. >

Allindustrial members of the Council automatically reccive
Valume ©. Volume I is sent to members believed to be inter-

“ested chiefly in the sessions it covers. Other Council mem-

bers, however, may oblain it upon request.

Many members have found it worth while to distribute
capics of the Transactions to supervisors, foremen, and
others in an administrative or supervisory position who may
make practical use of them for reference purposes. The fol-
lowing quantity prices are quoted on extra copies: 1 to 10
copies of the large volume (Volume 1), $2 cach; 11 copics
or more, $1.75 cach; copies of the smaller volume (Volume
i), 73 cents cach, .

T HE Transactions are published as a condensed record oi
the proceedings at the National Congress. The papers of. |
cach session or division of the Congress have been edited”

carcully to climinate extrancous matter and to abbreviate
the less essential portions because of space limitations. Thus

the material herein presented is not a verbatim report of all

the speeches presented at the Congress, but rather an
abridged version made as compact as possible, yet without
injury to the technical aspects of any address. The original
manuscripts are on file in the Council’s Bureau of Informa-
tion, where they are available for additional reierence.
\Where illustrations were sent by the speakers to the Council,
these alzo are on file.

The National Safcty Council at its Congresses seeks to
climinate from discussion matters which are not pertinent to

the aim of the Congress or which are contrary to Council -
policies. Tt cannot accept respousibility for the views ex- -

pressed cither in the papers presented or in the discussions
based upon the papers.

NATIONAL SAFETY COUNCIL, Inc.
920 North Wacker Drive
Chicago

Contenis’

Council Officers and Directors...ovuvvieiiivriiinriiirecnnan. 4
Council Purposes and Policies.......ocoevevirinnennns veerde 9
Annual Meeting of Members..........oovviivvniinniennnnn.. 11
Annual Banquet ..vvvvrennen..
Subject Sessions—

After Work Accidents........oovvivvnieinieirinrenens.. 33
Agricultural Safety v.ooouvviiiiinniiiniiisriniiiiinean.. 41
Comnmunity Safety Organization.................euee... 51
Fire Prevention .. .ovivuiviiiiiiieiioriiiiaiiinennnene., 59

Health Service'in Industry.......covoiiiiiinnnieinnne., 71
Industfial Dusts ..vviiiiiiniiieiiiiiaiiisinrineennnnnn, 85
Indusfcjal Fumes, Gases and Vapors.............. ceenes 99

Industrial Safety Lectures............
Maintaining Interest in Safety........
Pressufe Vessels .oovviiiiinininnieieiineennannnns
Safety Fundamentals .........

Safety Inspectors 183
Safety Training .. peevervrniiiiniennnnnerennnns, ceens...103
Safe Use of T T P11 |
Acronautical Section .......iiiiiiiiiiiiiiiiiiiniaeas vesan 211

~A.S.S.E—~Engincering Section ....ooiivviinerinnninnnn. .22

Automotive and Machine Shop—Power Press Sections. vee. 225

Cement and Quarry Sections. .......... Cereeeeteeneran ceeee..249
Chemical Section ......covvvvivniiiiviiinninnia..., sreea. 271
* Construction Section ...cuvvuuveeenernsniannenrnnnnns Ceereaes 285
Food Section ...... e rererane et ve...307
“Industrial Nursing ......oooiiiiiiiiiiiiiiiiiinin ... ...323
Marine Séction ......ocieiiiiiiiiiiniiiiiiiiien... venenla 341
Meat Packing, Tanning and Leather Industries Section..... 3n
Metals Section ...ovviiiiiiiiinnnn.... et e e, ...381
Mining Section coiiveiiieriieiieneinioiiirenenrnnneniin, ool 401
Paper and Pulp Section. ....o.oovviiinniiniinennnn .., 429
Petroleum Section ....ocvviviuiviiiiiiiiieiinneninnnnn, ....489
Power Press Sec.tion.................. ..... e reeeaaa. ceene..535
Public Utilities Section.......oooov,iiiiiiiniiiia.... ....537
Quarry Section ...... Ceierreana. veeeeas e eeves 557
Refrigeration Section ........... e i, reeean 559
Rubber Sectionm ...ovvuiiiiiiniiiiii i P 5717
Safety Equipment Section................ Ceerieieniea ven.. 581 —
Steam Railroad Meeting.....ovuv........ s RPN -
Textlle SECtion .uoevveivneiiireenneean e, ....601
Wood Products Scction........ Crtieeteeeaes e [N 1 |

n
| £ 13 S { ,621

-

L




g o ! [
ational | | - OFFICERS AND DIRECTORS, Continued
fety Coumncil, Ene, | | .‘

. Wt € Kok, Milwaukee Safety Commission
Jonx E. Lone, Past President
Tuos. H. MacDoxawo, U. S, Department of Agriculture

HONORARY MEMBERS . .. 1 : Wariek B, Maknn, Peoria Association of Commerce Safety Council
I. W, Mitraro, Industrial Gloves Company
A Rowky W, Cyarmn ‘ y ‘ Hakown L. Mo, E. L du Pont de Nemours & Co.

aw K Pasak [ Pror. Rogrr L. Mowrison, Street & Highway Tratfic Section

: . ! ) E. J. O'Buen, Jx, Louisville Saicty Council
” - . : Wauqep S, Paixe, Aetna Life & Afiiliated Cos,

OFFICERS (1937 1938) e ¢ ) Lew I‘FP\I MeR, Past President
C. B ETTIHONE, Past President
| Akt S, Rewura, Industrial Redations Comsclors, Ine,
‘ L. Gy Hmn\ A. Rexivcen, Past President
A. V. Rouwener, Duluth, Missabe & {ron Range l\zul\\.\y Co.
Grarar B, Sanvoxn, General Flectsic Co.
Cuakies 8. Scorr, Past President
| Gex, Jonn H. Suersurns, Massachusctts Safety Council
1\ Junck Leg E. Skear, Cleveland Saiety Council
| |
|
|

+ AssaciTaN of Tkox axn S Exaisiess

D, D). Fessig, President i : \
C. V. Diaeesy, Viee-'resident for Finance aml\ Treasurer ‘
Hakwy Guinnigr, Vice-Presidemt for \lcmbcrslu\p i ;
Fuaxs 1L Haskisox, Vice-President for Industrial Safety . . L
Hox. Harn G, Horraa, Vice-President foe Publu: Safety ‘
Warse S, Pase, Viee-President for Engmu:rmg

AL VL Ronwiner, Vice-President for ocal Safety Councils

A, W Wanisey, Vice-President for Education

W, H. Camiros, Sceeretary and Managing Director ‘ C. W. Surn, Standard Oil Company ([nd.)

C i g 3 Waisr Dext Surd, Delaware Safety Councit
'EXECUTIVE COMMITTEE (1937- Ig 38) “ K. T. SoLenstey, Elliott Service Company ™

' »
HL W, Asuveksoxn, General Motors Corporation L . C. I’ Torma, Past President .
- 1.1 Baxasit, Past President e ‘ Groxee G. Travek, Greater Chicago S.Afu) Councit, Inc.

é i\‘ |h:nr.t:U|sr P’ast President t De. C. H. Warson, Past President
li» k; W, l-lc r.u' Petroleum Section AL WL Wierney, National Conservation Bureau

LNRY HUESS clrate IaTUN : . M .

. * ’ e e ‘ . T AL Wuassos, Textile Se
C. B. Bovrer, ASSE-Enygineering Section [ W E “,0:_‘" ln‘::::xatifr;:'ll"}:ar\wt e
H. \W". Botitox, Automotive and Machine Shop Section . e '\I;TH;JK H Y'OU\’ Past Preside ,:" crto.
Haroro S. Buriesuen, The American City Magazine .. : : e Maa

AV, . Casenox, National Saicty Council, Inc.

7’ N
Rowwt W, Caswniar, Past President : B o DIRECTORS ( 1937-1938 )
Romaut §. Carian, Aclna Ca.snuh,- & Surety Company Growee J. Apass, Paper and Palp Section
R, AL Cuares, Metals Section

y i s v H. WV, Axpexson, General Motors Corp,
WIS deluoss, Past Presiden A. L. Anvsirone, Eastman Kodak Com ;
AL L. ArvstroNne, pany
(\Zl \V. Dr\m;;\' T::t- L ll“ll"d f’"""""‘ C""l‘“"“"‘"‘ ll. L Baeey, Chattanooga Saiuy Cuuacit
Makess AL D, Past President .. Baxnasi, Consulting Engi
. n ¥ Engincer
N, Frxsenn, Cunsalting Enginedr y

. R o : ( Ax. Bawkek, St Louis Safety (‘ounul
Joux . Ginsus, Western Electric Company .. 6. J. Bawkert, Mining Section
Hawky Guiturkr, The Pullnin Company Exsest W, Brex, United States Rulber Products, ne,
Fuaxk H. Hakwisox, International Harvester Company CAW. e
s ¢ weoutsT, Western Electric Co.
P. L. G. Hasskant, Lehigh Valley Safety Council _ “ ¢

o B Beaxk, Jones & Laughlin Steed Corp.
Hexey W, Boucrss, Petroleum Section
1, . By, South Bend Civie Saicty Council
3, .

Hox. Hasorn G, Horeuas, Governor, State of New Jersey
S. H. Horuet, Food Scction

td i -
Watirk G Kixg, Past President




\

FFICERS AND DIRECTORS, Continued

C. 1. Boutet, ASSE-Engincering Scction R

H. W, Boutaoy, Autamotive & Machine Shop Section

. S, Beows, Standard Accident Insurance Co,

WAL Brows, Safety Department, Nashville Chawber of Couunerce
WL T Bk, Employees' Publication Scetion

S. WL Bukantn, Satety Departinent, Automolile Club of Rhode Island
Hauorn S, Biiresuny, The American City Magazine

B. J. Catpacnay, Contra Costa County Safety Conncil

W, HL Camewon, National Safety Council, Tac,

Ray Cauxev, Kenosha Safety Council

Rourur §. Carnx, Actna Casualty & Surety Co.

R, AL Cuarnay, Metals Sceetion

Kesyent B, Cotmay, Seattle Tratlic & Saicty Council

). E. Cutrisey, Bethlehem Steel Co.
Lewrs A, DeBeos, Consulting Engineer
Jav E. Decken, Mason City Safety Council
C. W. Demeesy, The Liguid Carbonic Corp.
Janes B, Doceras, The Philadelphia Gas \Works Co.

D, Louis 1. Dumax, Mctropolitan Life Insurance Co.

O. M. Evbwakns, JiaSafety Div, Syracuse Chamber of Commerce
W. . Faswew, Public Uulitics Section

D, . Fessi, Consulting Engineer

N, L. Fexsees, Kansas City Saicty Council

Doxaen A, Fissecexen, Toledo Safety Council

Piw. Hakr E. Fisurg, Chicago Rapid Transit Co.

Cwrsrig C. Fisk, Berkeley Tratic Safety Commission

Howako . Foxna, Burroughs Wellcumne & Co, (U.S.AL) Ine.
Aexaxorw Fostie, [k, Quarey Section

Joux B, Gmsox, Western Electric Co.

Howago F. Guaekr, Elizabeth Safety Council

Omniio M. Gravis, The General Crushed Stone Co.

\W. A, Grirrry, Amcrican Telephone & Telegraph Co, |

Harey Guitnekr, The Pullman Co.

Tsatan Hace, The Atchison, Topeka & Santa Fe Ry. Co.

C. Il M wier, Refrigeration Scction

D. T. Hikkixarox, U. S, Durcaw of Mines

Furaxs . Hagstsox, International Harvester Ca,

L. L. G. Hasskke, Lehigh Valley Satety Council

R. C. Hwex, Conuncrcial Vehicle Section

G T Hrovuend, Cluaago, North Stwre & Milwaukee RR, Go.
Cuss b M, Now Yok Coatral Fas

Hos M n G Honans Govenior, State of New Jeesey

U o, he, Mangue Scctun

.

OFFICERS AND DIRECTORS, Continued

Everirt Hown, Madison County Sa.l'cl,\' Council
S. B. Horkiwt, Foud Scetivn
H. C. Howsax, Power Press Section
Fren B, Hust, Coment Scection
Magox Norsan A, Turig, Colmubas Safety Council
R. D. Jewear, Springlicld Safety Council
Tuomas P. Kearns, Industrial Commission of Ohio |
Tnos. L. Kewey, Paterson Safety Council
J. M. Kenrian, Rubber Scction
\)‘n."ﬂ’. Knouix, Milwaukee Safety Commission
Wi, 8. Knuwses, Detroit Industrial Safety Council
C. L L2AFounTaINE, Great Northern Railway Co.
Miparo C, Lerteg, Child Education Section
Bakxe\l Levy, Ju, Rochester Safety Council
A. Avcustus Low, Brooklyn Safety Council
Tuos. H. MacDoxnaww, U. S, Departiment of Agriculture
\Vacter B, Magmy, Peoria®Association of Commerce Safety Council
E. W. Matson, Minnesota Safety Council
R. A, McAnrtiur, Transit Section
Mucees McCrinvock, Harvard University ~ {‘
I W. Mutaro, Indastrial Gloves Co.
Jaues K. Mitter, Grand Rapids Safety Council
Hagoto L. Minex, E. L du Pont de Nemours & Co.
R. B. Moxtey, Industrial Accident Prevention Assns. !
Pror. Rouer L, Mokrisox, Street & Highway Tralfic Section ‘
Exxese Moseny, Albany Saicty Council ’
E. J. O’'Buen, Jr, Louisville Safety Council
"Gerowce C. A. Orp, The Detrait Edison Co.
\Watzer S. Paive, Actoa Lide & Afliligted Cos.
Lew R. Pawser, The Equitable Life Assurance Sacicty of the U. S.
Davib A, Patrton, Newark Safety Council
Mxs. G. M. Prrvoxn, Evanston Saicty Council
Cuanres W, Pexvock, Saiety Div. Milwaukee Association of Com-
_ mierce o
C. E. Peruooxne, American Mutual Liability Tausurance Co.
Gey. Gronee I Piesuery, United States Fuogineer Ofiice
Axtner Ponerion, Hudson County Safety Council
ALpert S, Resura, Industrial Relations Counsclors, Tne,
Lt. Cot. Henky A. Rexineex, Lehigh Portland Cement Co.
Bestor Romnson, Eastbay Safety Council '
ad. V. Rouweoek, Duluth, Missabe & Iron Range Ry. Co.
\WaLter Rosensauy, Western Pennsylvania Saiety Council
C‘aE. Saxrorw, General Electric Co. .




OFFICERS AND DIRECTORS, Continued :

Hexnry G. Scuareyer, Eric Sualety Council

Kare. G, Scuoerrrer, Rahiway Safety Couancil

Harry A. Scuuitz, United States Steel Corp,

H. E. SerLy, Wood Products Scction

Eare S. Suartzex, Utica Saiety Council

Gex. Joun H. SuerruryEe, Massachusetts Safety Council

Dr. L. A. Suouny, Bethiehem Steel Co. N

Exxest L. Sivoxps, New Haven Safety Council

A. E. Sincrair, Meat Packing, Tanning & Leather [ncdustriczs Scction
.. Juoce Lee E. Skeer, Cleveland Safety Council

C. W. Sy, Standard Oit Company (Ind.)

Enwix C. Sarri, Blackstone Valiey Safety Council

Waerter Dext Ssirn, Delaware Safety Council

W. A, Syow, Construction Scction

R. T. Sor.enstEN, Elliott Service Co.

E. C. Sering, Lansdale, I'a.

Georee R, Strreuess, Safety Burcau, Bufialo Chamber of Commerce

b -f JonfStitwstt, Greater New York Safety Councii .

AxTiur M. Toog, Consulting Marine Jingincer

GeorGE G, Traver, Greater Chicago Safety Council, fne,

Major R. I). Txnue, Richmond Safety Council

Fraxk E. Virz, Superior Saiety Council

k. C. H. Watsox, American Telephone & Telegraph Co,

Harry M. Wensex, Wilmette, 11l

Dir. Davio E. WeeLay, Baltimore Safety Council

S. E. Wainine, Liberty Mutuat Insurance Co,

A. WL \wWintwey, National Conservation Burecau

Howanro R, \Watrxey, Worcester Saiety Council

T. A. Wison, Textile Section

AW, H. Winans, Union Carbide & Carbon Coryp. .

F. B. Winstow, Safety Div,, Birmingham Chamber of Commerce

\V. E. WorTtt, International Harvester Co.

1. J. Zavrer, Safety Burcaw, Duluth Chamber of Commerce

. L. Zwick, St. Joscph Safety _C;ouncil




Industrial Dusts

WEDNESDAY MORNING SESSION

October 13, 1937

The meeting was called to order by Chair-
man A, 5. Rewula, Executive Secretary, In-
dustrial Relations Counselors, Inc, New

.
. -

York City, and Vice-President {or Engi.necr-
ing, National Safety Council, who intro-
duced the speakers.

" What Industrial Dusts Are Harmful? Why?

By SENIOR SURGEON R. R. SAYERS
Chief, Division of Industrial Hygiene, U. S. Public Health Service

. Wtile dusts exist everywhere in the at-
mosphere, it has been recognized for cen-
turies that workers in certain dusty
occupations are less heaithy than those not
so_expgsed. The number of persons ex-
posed-fn dusty occupations comprises one
of the largest industrial groups. The occu-
pational discases of workers in dusty at-
mosphieres have been found to be due to
entrance of dust into the svstem by inhala-
tion, by -ingestion, by direct absorption
throurh the skin, by irritation of the skin,
_or by a combination of the forcgoing.

The suspensions of particulate matter in
air have heen broadly termed dusts, fumes,
and smokes. Such a classification is neces-
sarily arbitrary, since‘the line of demarca-
tion between them is not very sharp, and
the chief differentiation is Lased on the size
of the particles. Investigations by the Pub-
lic Health Service in dusty industries' re-
vealed that aliout 70 per cent of the dust
particles examined were bLetween 1 and 3
micron< in size, only ahout 20 per cent were
less than 1 micron, and the median size was
1.3 microns. Industrial dusts are mainly less
than 10 microns in size. However, fibrous

- dusts in the air, such as asbestos, have been
. found to contain particles as large as 200-
400 mircons in the greatest diameter.
\Vhile, generally speaking, according to
Collis, dusts are wmore injurious as their
chemival composition differs from that of
the human hody, or from the elements of
which the hody is normally composed,® it

85

is dificult to establish a comprehensive,
definition for toxic dusts. Solimann,® after
analysis of various definitions for poison,
felt that it is very difficult to give a definition
which will not be ambiguous in some cases,
but believed that the following covers most
of the points which must be considered in
classing a substance as such: ~

“A poison is any substance which, act-
ing directly through its inherent chemic
prapertics, and by its ordinary action, is
capable of destroying life, or of seriously
endangering lhealth, when it is applied to
the hody, externally, or in moderate tdoses
(to 30 Gin.) internally.”

Some dusts are known to be poisonous,
while others, in the concentrations usuailv
encountered, are comparatively harmliess,
Howcever, it may be stated that breathing
dust in high concentration is not desirable.

According to Fairhall, the damage arising
from the inhalation of toxic dust may bLe
cither local or remote, and depends upon
whether the material is a2 protoplasmic poi-
son, whether it is caustic in reaction, or
whether it is absorbed into the blood stream
and carricd to other centers which are in
turn alfected.*

It is now well established that exposure
to certain kinds of dusts, such as those von-
taining considerable quantities of free silics,
has increased the morbidity and mortality
rate from respiratory diseases; while me-
tallic dusts, such as lead and its compounds,




bave been associated with general systemic
poisoning.’ Dusts may be swallowed with
saliviy, water, or food, and dircct poisoning
hac heen teaced to absorption We thic
method; other dusts may act as irritants suud
produce affections of the skin, irritate mu-
cous membranes of nose, cves and throat,.
often causing inflammatory  discases  of
these organs.*

Some inorganic dusts are able to peuc-
tratc  the deep lung  tissucs and  are
sufliciently insoluble to be retained there.
Some of these may be active in the human
tissues, causing dehnite and permanent in-
jury. while others arc inert and may he
retained for years, apparcntly without scri-
ous damage; some are gradually absorbed
without causing pathological changes.!

All inhaled particles are soluble. at lcast
to a small extent. 1 harmless, cell activity
i slimuiated <o that phagocytes remove the
dust. T1 the solute is toxic, the viability of
the phagocyte is affected and an incifective
accumulation results, At the same time,
further solute may diffuse into ncighhoring
tissucs, sctting up an irritation and subse-
quent ﬁ|lro~|s. The nature as well as the
solubility of the solute is an important fac-
tor, hut of two substances of approximately
cqual toxicity, the more soluble form
causes the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce extensive injury.

Kettle has stated that harmiul dusts, if
inhaled into the lungs, may activate a latent
tulerculous infection; they may exaggerale
an active tuberculous iesion or a coincident
infecction. I suflicient quantitics of & harm-
less dust arc inhaled, some of it remains in
the lungs and causes a nild degree of fibro-
sis merely through mechanical irritation,
but such fibrosis is never sufficient to infer-
fere with the function of the lung.*

Some writers state that while the influ-
ence of nonpoisonous dusts on health is a
debatable subject, abnormally high dcath
rales from bronchitis and pneumonia are
cometimes attributed to chronic expo-~ure to
nontoxic dusts. Large amounts of dist are
occasionally  found in supposcdly novmal
luugs, at avtopsy.”

According to Drinker, there are four dif-
ferent types of reaction produced in man hy
the inhalation of dust. The first and most
important arc the pncumoconioses, such as
silicosis and asbestosis, which cauze specific
lung pllholu .y and often are followed by

pulmonary tubcrculosis. The second type
of reaction is caused by tuxic dusts like lead,
cadmium, and radivm, A third tape of mal-
ady follows the ivhalatiofw of fincly divided
metallic fume particles such as zine oxide,
and is known as metal fume fever. 'lhc
fourth reaction, allergic i character, s
caused by breathing organic dusts such as
pollen and certain types of pulverized wood
and flour, In all four cases the sole cause
of the disability may be dust inhalation, but
the reactions from toxic dusts relult from
swallowing as well as from inhalation”

For various reasons it is diicult to sct
up an absolute classification for dusts.
Opinion is rapidly changing regarding so-
called inert or harmbess dusts and further
investigation may prove some of them to bic
injurions. Some dusts may have hoth a
toxic and an irritant action; while on the
other hand, the poisoning resulting from ex-
pusure to a dust may he the combined ¢flect
of more than one mode of entrance into the
hody. However, the following classification
of dusts, according to physical character-
istics and physiological effect, is used for
convenience,

I. Organic. Dusts "

Organic dusts are those which contain
carbon, and were originally supposed tn
come from organized substances derived
from animal or plaut life. Living dusts
comie under this clacsification, and are
thought to lc of the samc order of size as
industrial dusts, with which they are fre-
quently associated. Bacteria are usually be-
tween 0.3 and 3 microns, except in a few
cascs, such as the gnthrax bacillus, which
ranges from 1 to P25 micron in breadth
and 4.5 to 10 microns in leogth amd 10 or 12
.microns in diameteyJ Iowever, it is possi-
‘ble that the larger And licavier varietics,
like the larger andheavier dust particles,
scttle duc to gravily," and do nat remain
suspended in the air.

Many thonands of organic substances,
carbon-containing, are minde synthetically
hy chemical processes, such as dvestulls,
explosives, cte,

L NONLIVING ORGANIC DUSTS. As
the name implics, these are comprised of
nonviable particles, which may o1 may nat
be inherently toxic or irritant, but which
nevertheless produce untoward eficets in the
lmman organism. “Allergic” du.ts, or those
to which only cuertain persan are o1 may

become  hypersensitive,  with  resulting
asthma, rhinitis, or other disturbances, are
included in this classification.

a. Toxic and/or Irritunt. Toxic ar irritant
dusts arc all organic dusts which produce
mtoward  symptoms, cither sy<temic or
lacal. Those producing local symptoms are
wsually described as irritant; those produc-
ing gencral or systemic symptoms are
termed toxic. A dust may be both toxic and
irritant,

In reported cascs of injury or death fol-
lowing inhalation of dust from organic com-
pounds, among the chicf offenders are
paranitraniline, the dinitrobenzenes, chiloro-
dinitrobienzenes, trinitrophenol, and nitro-

_naphthalene, Eye damage due to inflamnia-

tion of the cornca has occurred among
~waorkers exposed to methyl violet dust. The
jdust from mr'\pllcn) lene diamine derivatives
is p'\rhcul'\rly irritating and dangcrous,
causing not only a severe form of derma-
titis where the dust comes in contact with
‘the <kin, but also producing acute inflamma-
‘tion of the mucous membrane of * the
rcsplr-\lorv passages.' Toxic dusts may bhe
igenerated durmg the handling of pow dered
‘d\u and in preliminary dycing operations,
particularly the hydro-extractor process,
where particles are disseminated in all di-
‘rections.”  Coal tar and indigo dyes are
sulistances most frequently used.

Cases of amblyopia have been reported
from exposure to inhalation of tobacco
dust.” It has been found that inhaled to-
bacco dust exerts a nicotine action on the
organism  fiftcen times greater than that
prociuced hy the same quanfity of smoked
tobacce with an equal micotine content.”

Severe dermatitis is experienced by many
‘workers handling powder containing T.N.T.,
which is used in making high explosives.
Picric acid, which is also used for this pur-
‘pose, requires drying, and in this latter state
has heen found to produce a dermatitie,
icric acid is aln the oldest synthetic or-
ranic dyestuff.’ Dermatitis joceurs among
handiers of silk with varying fth\lcuc\'
Salls determined that a rash occurring
among workers in a silk factory was due to
dust « from silk cocoons |mporlcul from
Africa®

Persons engaged in the manuiacture of
quininc and quinine preparations suffer from
skin phenomena, which oceur for the most
part on cxposed parts of the hody. and
miay be caused by ingestion or by quinine

dust, or powder form of the preparation
erting a dircet irritating ¢tTedt on the s
Dermatitis duc to other vegetalic
such as vanilla, pondered armica,
theums, cle., have heen reported.”

Dental lesions, of occupational o«
have been reported among workees in s
The gingivitis caused by sugar dust i« .
sificd as purcly mechanical, with |
developing  carics.  Digestive  disor:
respiratory conditions, and cutancous
ditions (cspecially of the face) were
found.”

Dock  workers, transporters of g
workers in grain and flour wills, etc.
cxposed to dusts during their wark, D)
from cercals may contain many impuri
which may cause an irritating action on
respiratory passages, as well as inflam
tion of the skin. Digestive distuchar
dental defects, diminution in hearing,
conjunctivitis have been obscrved an
millers, and have been attributed to the d
to which such workers arc exposel.”

b. Allcrgic, Many apparcntly innocu
substances may produce reactions in |
sons of peculiar personal susceptibility.
term “allergry” i< used to descrilic this ¢
dition of hypersensitiveness or suzceptili’
and allergic phenomena most  frequer
manifest themselves in skin reactions. He
cver, they may cause acnte reactions ¢
where in the body. When the respirat
tract is involved we have such well ki
discases as hay fever or asthmma, Tl
discases may develop as a resy It of by
sensitiveness to such substance, as poll
irom plants, horsehair, rahbit’s, fur, [t
feathers, ete. 3

For instance, furriers, \\mLcrs n cloth
industries who are expo~ed ta wool o
cte.. may suffer from hay (ever or asthn-
It it unnccessary for the offer dm'- du-t
rcach the depthe of the hmus nt polh
for example are reported to peodurce th
effect after heing capght in the upper ¢
piratory passages. Should such : & offend
substance he fincly ground it «suld re:
the alveoli and as a result prohably
physivlogic reactions would he areclerates

In a survey of a plant where resin
mixed, ground, and malded, it was fon
that 80 per cent of the nccnp.tlimnl dern
titis there was due to lnjersensitivity
hexamethy lenctetraimine n.ul formaldehy
contained in the dust to which the worke
were exposed. During the first proces-

" 1\‘
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cutton ¢pe. g, collon-strippers are ex-
«wd to dust arising from cotton husks and
wis, which produccs a typical form of
inna,? !
tedinary wood dust has been of interest
¢ to ils purely mechanical action, but
H greater care is required in handling
tain Kimds, especially woods coming from
soad. because of the essential oils impreg-
tingg them, which when freed in the dust
w atfect the health of the warkers con-
ned. Some of the woods capable of
asine ~kin lesions are Brazil wood, satin-
wul, teakwood, cumaru or tonka wool,
«wk ebony woorll, West Indian mahogany.,
sanes¢ tagay asan, coccoloba, chestnutw oodl,
vewood, California sequoia, cte. All per.
ns who handle these woods are not in-
red, only those pacticulacly susceptible to
¢ substances they contain  becoming
fected ® -

2, LIVING ORGANIC DUSTS. These
ntain particles capable of exhibiting the
wenomena of life* (especially the property
" reproduction or multiplication), such as
wteria and fungi. They are usually found

low concentrations and are associated
:th pondiving dusts in the air,

a, Bacteria. One of the most important
nong these is the anthrax bacillus, which
comtained in the dust from sking, furs,
aol, and animal hair, horns, hoofs, bones,
2. This discase may occur in two forms:
ddancaue (in which the organism affects
¢ skin), and pulmonary (when it is inhaled,
s in the form of anthrax known as wool-
rters’ disease)?
Cases of tetanus, reported jn connection
ith jute manufacture, were traced to the
w material, the hacillus having been found
1 the factory dust.”™ Diphtheria, tubercu-
-sis, smallpox, typhoid, or other bacillus-
coduced discases, may result from exposure
+infected dusts,

Bacterial sensitization can be the cause of
1y of the allergic diseases, namely, asthin,
crennial, hay fever, urticaria, angioneuratic
Jdema, eczema, or migraine headaches.™

L. Fungi. Dusts containing the mycclia
ol spures of parasitic fungi give rise to
wnoyance and discomfort. “Maltster's” itch
~om the dust alone has heen reported. In
rovence, receds used for eeilings are stacked
hile still wet and undergo fermentation;
ey become covered with a white powder
3 'dr_\' fungus of the Mucor famils ; Spora-

trichwn  dermatodes), which is scattored
whemthe bark is stripped off. This powder
is frritating to the skin and mucoie mens-
branes. Mycelia and spores of wwonlds are
commonly found to cause rashds: for in-
stance, the black powder coming from
macerated sugarcane statks. Awnong haskal-
makers, the mycelium and spores, in the
forns of a white mould (hy phomyccte) from
the rhattan canes uscd, get shaken out wlien
the canes arc split, hammered, and cut,
causing painful fissures to develop on the
skint where they alight,”

A form of asthma or spasmodic cough,
sullered by cotton weavers hnd known as
aspergillosic, has been considercd due 1o in-
halation of spores of a mildew which some-
times occurs on the threads.® In a study
of silicosis among mincrs, made by the
Public Health Service, a number of cascs
of typical miliary calcification were cn-
countered. Unstained smears of those cascs
examined were positive for fungus, two
types of Aspergillus fungi being identified.
All of the subjects but one were farmers,
teamsters, feedmill workers, or residents of
small agricultural towns where grain is
marketed. Farmers are exposed to fungi in
theeshing wheat, baling hay,” or handling
various small grains.”

Some other fungus discases such as actino-
mycosis and blastomycosis are associated
with occupational exposure to dust. The
former occurs among workers handling
straw, hay, grass, vegetable débris contami-
nated with mould, etc. Actinomycosis is
likely to affect people engaged in commercial
handling, storing, and cleansing of grain
(grain distilleries, Hour mills, grain crush-
ing, brewerics,” and malting houscs, etc.).®

IT. Inorganic Dusts

Indrganic  compounds  are of  mineral
origin, not requiring a living orzinism to
produce them® A number of dusts not
usually classed as toxic may, under some
conditions, produce untoward ¢ffects on the
haman organism. Classificd under inorganic
are toxic and/or irritant, Abrasis-produc-
ing, and nonfibrosis-producing dusts,

a. Touxic amd/or Irritant. Toxic dusts are
those which are inherently toxic when in-
haled, ingested, or athawise  absorbed.
Among those which produce systemic poi-
<oning, some of which are also irritant, are
the duste fream heavy metals and their salts,
such as lead, mercur®, arsemin, cawdmiun,

zinc, cte. lrritant dusts arc injurivus by
reason of their strong irritative or corro-
sive propertics,

As a rule, inhialed irritant substances im-
mediately eanse a seaction in the upper
respiratory tract of such severity that they
are prevented from reaching the Jungs, al-
though they may cause lung damage by
extension of inflanunationt if the mncous
membrane is corroded.’ Lime, calciuin oxide,
amd the di-chromates are examples of irri-
tant dusts. An inorganic dust may posscss
both toxic and irritant propertics, and the
poisoning produced may be the combined
cffect of more than one mode of eutrance
inta the hody.

Of the dircctly poisonous dusts, the most
widely prevalent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
ahsorhed by the mucous membrane; some
dust passes into the stomach and is dissolved
by the gastric juice.®

According to Fairhall, perforated nasal
scptum IS a common occurrence among
workers with bi-chromate dusts.* In a
study made by the U. S, Public Health
Service it was foynd that continuous daily
exposure to concentrations of chromic acid
mist greater than [ miiligram in 10 cubic
meters is likely to cause definite injury to
the nasal tissues.™® It is believed that a
similar concentration of the dust would be
equally toxic. .

. In the case of poisoning from some heavy
metals, exposure may be to both dust and
vapor. For iustance, investigations have
shown the safe limit of fotal exposure to
lead oxide dust and fumes to be less than
1.5 mg. per 10 cubic meters of air, except
for prolonged exposure.” In exposure to
mercury dust and vapor, it was shown that
the incidence of chronic mercurialism in-
creases  rapidly  with increasing  mercury
concentration, after such concentration ex-
ceeds 2.0 mg. per 10 cubic meters.™

Alkalis and mectallic oxides are common
causes of dermatoses. Lye, potash and
lime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonccutters, modetlers, and metal platers.

Ulceration and perforation of the nacal sep-
twin occur among workers exposed to the
dust of soda ash; systemic poisoning also
occurs from inhalation of calcium cyanimide
dust®

Cases of dermatitis, sclcroderma and can-

cer are reported ave been o ol by
exposire to dust of arsenic con ponntls
Certain aluminum salts are skin § gtanty
and aluminum dusts may coutribute 1o the
infection of skin and mucons men, ranee,
through mechanical action.'

h. Fibrosis-Producing Dusts. The nod
important of these are the inorganie, siihly
soluble dusts which cause fibrous chawxes
in the lung tissues, some of which are seri-
ous, and some of which cause littlic nr no
disability.' So far as is known, no inorgani
substances other than silicon derivative:
cause more than a very moderate degren ot
fibrosis of the lung, Morcover, there scem:
to be no cvidence that any otizr constituen'
of ordinary dusts can influcnce so unfavord
bly a pulmonary infection.®

Although other dusts, when inhaled i
sufficient concentrations over a long perios
of time, have been shown capable of pra
ducing a pulmonary fibrosis, neverthclest
the pncumoconiosis characterized by nodu
lar fibrosis has 10 date been shown cling
cally and cexperimentally to be assnciatc
only with the inhalation of dusts containin;
free silica.

Since this dust, to cxert its hannful action
must enter the finer divisions of the lung
the particle size of the atmospheric Jut
may bear a definite relationship to the in
jurious effect produced. The silica maust 1
present in the air in particles small cnnuigh
1o enter the finer air spaces and of such
dimensions that the phagocytic cclls 1mas
engulf them. The greater majority oi par:
ticles found upon wnicroscopic examinatio®
of the lung fall within the limits of irom
1 to 3 microns.” Examples of siliccou: dust-
are granile, quartz, samd, pumice, slate, et

In a recent stwdy among anthracite miners,
the correlations between expasure to duct
(which countained silica) and the evidene
of constitutional changes left little doulr
as to the ctiological siznificance of the duo
in the air breathed, Like correlations weri
found between the silica exposure amd th
extent of pulmonary changes.™ \When th.
inhaled  duct consists of silich combane
with bases, silicates, some degree of chianz
in the pulmonary tiscue may result, In thi-
respect ashestos dust scems to e unique
among silicates in the prevalence amnd se
verity of the disease it causes?

The chiel distinction hetween silivosgs an
conditions due 1o simple reactions cans
by other dusts is the active pralifesatic
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-eaction 1. ae tissucs which results in
aagressive nodulation. Silicosis, when once
suablished, strongly predisposes the lungs<
‘o infcction, especially with the tuberele
“acillns,  Chironic  interstitial - pncusonia,
-hronic bronchitis, and emphysema arce fre-
uent complications of advanced degrees of
silicosis, :

The relation of the acute respiratory in-
‘ections to the reaction duc to dusts other
*han free silica has never been established,
*houzh a heightened incidence has often
ven shown statistically in workers in dusty
rades. It is fairly certain that a dust dam.
wqed lung, whatever the cause, fares much
surse if an acute infection docs supervene
et it! . :

In A study comducted by the UL S, Public
Health Service among marble finishers in
Vermont, it was found that marhle dust
shen inhaled in the concentrations found in
the examined plants produced a mild, bi-
tateral, linear fibrosis in some cases, hut no
~crious lung changes were noted snd there
was no disability due to the dust, even
aiter years of exposure.®

c.'.-\'olxﬁbrosi:-l’roduciug Dusts.  These
are inert, that is, they do not cause fibrous
itssue to be produced, but may hecone
cacapsulated or lie frec in the tissnes: or
they arc absorbed without praduction of
fibrous tissuc. Included amoug them are
alundum, coal, corundum, emery, limeston,
wagnesite, marble, plaster of paris (gyp-
~tm), and polisher’s rouge.

Dust Control

Engincering and medical contral are the
two most important factors in combating
the industrial dust hazard, and are to a barge
cxtent complementary.

Engineering  Control.  \s Lanza® hac
“fated in a2 recent paper, "I is a lasic
principle in dealing with a dust hazard that
lh? dust should be attacked at its point of
srigin and thus prevented from heing dis-
<eminated into the atmosphere.” After the
st has heen spread thronghout the air it
is ditficult to deal with it, and reliance must
he placed on individual protection, which is
»ever wholly satisfactory.

Lanra further cites various methods used
veontrolhing dust. ‘These will be reviewed
b bty since a paper deahing wal the
dycet of dust control ain detad, will ollow
- they prograns

D}lst may be entrapped at its source by
sugtion devices and thus remioved and col-
_lcclc(!. Familiar examples are exhaust hoods
in grinding operations, and the devices used
in rock drilling. -4

Generally speaking, the exhaust ventila-
tion mcthod, where applicable, is'to be pre-
ferred in controlling a dust hazard. \Waler
may be used to entrap dust and prevent it
dispersal, and under certain circumstances
it may be of advantage to combine the use
of water and the use of suction. Sometimes
a dusty process can he completely enclosed
in a scaled room or compartment. It mast
be remembered, however, that any mechani-
cal device of this kind offers adequate pro-
tection only if it is properly designed,
fustalled, and maintained.

A great deal of attention has Leen given
the subject of individual protection from
dust, and there are many types of respiras
tory protective devices now availuble, These
are generally of two types: those which
provide fresh air from an ‘uncontaminated
sonrce and thase which rely upon a filtering
medium for removing dust from the air
breathed. \Where the use of such a device

is indicated, only one of the types approved

by the U. S. Burcau of Mines should e
used. As a rule, it may he said that masks
respirators, or other such protective device
should be used only where exposure to the
dust is intermittent and bricf, or where
some unusual condition makes a more ade-
quate dust control impracticable.®

Where bacteria or other living dusts in
the air are associated with a process, steri-

- lization methods such as increased tempera-

ture, ultraviolet radiation, and chemicals
like chlorine or other bactericidal substances,
may he of use. Pasteurization temperature
(about 140° F.) will kill most organisms
cxcépt those bearing spores. Steam disin-
fection is used for horsehair, and proves to
be practicable if the temperature docs not
exceed 230° F. Wool fibres, however, losc
their clasticity by steam disinfection, and
the "Duckering” process now nsed in Fng-
land includes soaking of the wool in a furm-
aldchiyde solution, and drying in a current
of air at a temperature of 160° F.* There
arc few occupations in which there would
be a suflicient concentration of dead bac-
teria to cause untoward cffects in man.

In the case of duste producing cxternal
irritation, auxiliary protetive measures may
wclude the use of ! pratective  clothing,

gloves, goggles and aprons; as well as pro-
tective salves, ointments, or other com-
pounds to delay or diminish the irritant
action. General rules for hygicne and good
housckeeping should also be observed.

Medical Control. Equally important, and
closcly interrclated with the engincering
phasc, is medical control of occupational
harards. Tn addition to dirccting the proper
placement of new workers, and guarcing the
health of alt cmplayees, medical control s
a check on the efficacy of the cngincering
control methods already instituted, or a
measure of the need for new protective de-
vices,

It has been stated that “Industry has
found that the best way to treat industriad
injurics amd illiess is to provent them,™
and medical control, through precmploy-
ment aind periodic physical examinations, is
e of the most important factors in such
prevention,

The precmployment examination is made
to determine the eimployec’s physical and
mental fitness for work. It serves to dis-
cose the presence of any contagious dis-
case. reveals any minor physical defects
which might later become serious, or whether-
the cxamhice's condition precludes his cm-
ployment in certain or in all types of work.
It should be remembicred that such preem-
ploy ment examinations arc not to he made
for the purpose of climinating an employee,
but rather for allocating him to the type of
work for which he is physically suited. A

‘worker should be given employment unless

totally unfit, or unless his disability,” even
thouzh slight, would cause him to be a haz-
ard to himscli or his associates. Further-
more, the practice of preemployment
examinations_should be extended to include
exceutives and officials of industrial organi-
2ations.

“The purpose of periodic  physical
cxaminations is to sccure and nnintain
physical fitucss and thereby lengthen work
spanc.”” Reexamination of employccs some-
times results in the discovery of defects and
disahilitics which were not ohserved at the
time of cmployment. In such cases, an oc-
kupational adjustment should be made to
provide continucd employment, but remove
the risk of perinanent injury.

Keexamination of cmployees is required -

by law in certain occupations in which the
handling of poisonous or otherwise deleteri-
ous suwthstances may result in the contraction

of discase.” Si.  some occupitiundd ¢
cases tend to clear up and recur, rr‘rurd«
previous occupations should be inchided.
the phy~ical examinations, The fureiue
of examinations should be determined
the mudical director, unless otherwisc spe
ficd by law. Thase cxposed to known oc
pational discase hazards may have W cvf
or monthly examinations.”

»1t should always he kept in mind that «
basic principle of physical examinations
industry is to keep men on the job and
allow the physical examination to lic wner
a weeding out process.”
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The Engineer’s Part in Eliminating Dust Hazards
By ARTHUR S. JOIINSON '

Assistant to Manager, Engincering Department,' American Mutual Liability
Insurance Co., Boston, Mass.

W hien one realizes that control of the dust
azard depends upon the combined contribu-
‘ons of the physician and the engincer, hie ap-
reciates that the solution requires scientific
reatment. By scientific treatment T mcan the
cchnical analysis of the hazard to discover

he causes which contribute to injury or ill-

:calth, and the development of control meth-
uls which obey physical law and physiology,
ad which will be dirccted at causes that
=lmit of most immediate and “cconomical
reatment. :

That goes for handling the dust hazard in
+ given plant. It goes double for acquiring
mowledge to the end that the whole prablem
4y reach ultimate solution. Right now onr
nowledge of the problem is in big chunks,
‘wsely put together and largely empirical.

There are estimates only to judge the mag-
iitude of the dust health problem, and it is so
‘Insely associated with other health problems
that a ¢lean-cut estimate of it alone is im-
wissible. We do know that it is great in the
igereate, and for the individual plant it may
e very bothersome and expensive.

\What actually makes quartz dust causc
-ilicosis is not known. It docs, so the air
“reathed by workmen must not contain harm-
‘wl quantities of respirable quartz dust. Inex-

pensive methods for making tlie air clean are
still in the realm of dreams. Much work must
e done to know miore about silicosis amd
more how to make atmosphercs safe inerpen-
sively, As an accident prevention job, dust
control lica almost entirely within the admin-
istrative responsibility. The coutrol measures
are capital expenditurcs of considerable size,

A plant with a dust hazard is sick, it needs
an expert diagnosis and scientific treatment,
which may include expensive major opera-
tions, Homce remedics are geldomn much good,
and supervision and emplofee safcty con-
sciousness alone camnt accomplish anything,
There may be observed ingaeountless shops
installations for exhausting' dust which are
derisively cafled “tin kunocker™ jobs in which
the horsepower dissipated is’out of all pro-
portion to the air-borne dust moved. Toumage
clliciency of material moved may be the proper
vardstick for pnecumatic conveyors but if the
material ‘o be moved is air, contaminated with
nearly weightless particles of dust, the entire
health hazard can lic in the hali of one per
cent of material not moved,

I do not mcan that unless a dust supression
job was cngincered it can be no goed. There
are many good installations that were never
figured at all but qrew like Topsy. The re-

sulting freedom front dustiness was so satis-
factory that cfliciency held little interest to
the owner. This is exceptional, however, and
I uifer the apinion that dust suppression johs
shwtldd be engineered.

A dustesuppression installation is a safety
device, designed and operated to provide pro-
tection against possible discase and provide a
sense of security which must be absolute. Its
saicty is not rushing air and rattling chips but
a minimal” residual dustiness. There is no
wore pathetic defeat for a dust control jols
than to find faith in its effectiveness so low
that workers must wcar respirators to find
the reasonable salety that was expected from
the hoads, ducts and fans.

Diagnosis and Control

Let us examine some of the features by
which we recognize this dust hazard problem,
leaving vut the sociv-legal aspects,

In ordes to develop wore {ully the engi-
neer's place in this dust control program, i
seems desirable to separate as shaeply as we
can the diagnostic considerations from those
which deal, with control. in the fisst com-
partment we can place all the analytical com-
potents which deseribe the hazard and its
exposure, the probability of its producing il
health and all the rest of the wedical and
industrial hygiene facts which make out a
case against the existing dust. In the second
compartment place the knowledge of physics
and engineering necessary o plan the dust
control program amnd so design’ it that when
dnstalled its performance follows prediction
that the probability of industrial discase is
reduced o insignificance.

The Industrial Hygienist

Our first feajure of interest would naturally
Le the specific and relative toxicity of silica,
silica-bearing and other dusts which make up
the dust health hazard. Much might be said
to advantage about the quality and quantity
of hazard in many dusts. The acquiring of
this knowledge has heen, and must remain a
edical problem. It involves gross and micro-
_scopic pathology and x-rays, and experimental
animals. Engincers do not talk that language.

Andustrial hygienists do; they are a happy

combination, half doctor and half engincer.

Many of them are quite capable of handling
the dust health hazard in all its phascs of

investigation and control. For the purpose of -

this discussion I throw their interest in with
the doctors.

[ waut to g ar i my opiniv 3
state that the o .cer shounle not attemy
define the quality of health harsard-in a ¢
plant or industry, nor should he esty
threshold limits of safe or permissibl= 4
ness. This may be debatable, bu 1 shall
tend that the engincer who writes the
fications of hazard and dust tolerance is 1
an industrial hygicnist, and is using a
much broader knvwledge than engince
alone.

Lo the first case the quality of the by
hiazard is an opinion arrived at afier stud
all the environmental conditions including
gencral sanitiution, occupirtional a, alysis
a seientific analysis of the dust exposs
In the exploration of dust exposures;
nature of dusty aperations must he vie
froan physical,  chewical  and  meelir
aspects, the determinations of dustivess
be not only connted and elassificd by par:
late sizes, but chemically and mineralogic
analyzed, The plant Liyout st be stu
with respect to dust production and disie
tion, and the housckeepingg and existing
contral cquipment evaluated, The presen
specific hazards, such as toxic gases, ah
mal temperature and bumidity conditions,
mnist he explored for their o mplicating o
upon the whole picture, This is distinctlt
industrial hygicne job, and some of the
critical data requires only medical viewe.
This is ahsolute in the case of tubercud
sty anmd the qualifying of men for cmp!
nent.

So far, nut one atom of cuginccring
suppress dust is imvolved. It is entirely ai
ysis of hazard. The diagnosis must be t
the dustiness is hazardous to health or tha
is safe. If it is hazardous, it must be broni
down to a specified residue, H it isn't, It
it alone. On the second point, if the hygicn-
can not specify  threshold limits gradin
upwird for relatively less hazacdous du
let the engineer not worry about it.
diagnosis i3 dust which is harmful and
much of it. The remedy is control of the d
The engineer designs controls which
produce the lowest practical residual di
ness. He should not attempt 1 write his ¢
specifications of threshold limits or pers
sible dustiness.  This may be an jmoport
goal in the study of dust health hazards.

Safe Limits

At the present time the medical men |
hygicnists believe that quartz du is -




Lelow . sillion particles. They seem will-
ing tu graduate wpward to 20 million for
medium silica and 50 million for low silica
pereentages, FFive wmillion particles is virtually
dust free, and is very difticult and expensive
1 achieve amd maintain, The declaration of
saiety of the installations must remain in the
liuds of the medical and hygicue groups in
whose hawds now lics the responsibility for,
deterining the hazacd.

We now enter the chapter of onr discussion
intended to demonstrate that dust control - is
an engincering job, that it must be given
~cantific treatment, not guess work, applying
engineering methods which are based upon a
huowledge of physical law, the behavior of
dist, the perfugmance of air-moving machin-
ery, ctc.

Prerequisite Knowledge

Let me recite brietly, a fow of the things
which, in my opinion, the engincer should
know to do this job correctly. He must know
how to make a survey. Surveys depend upon
sampling, and sampling is not a catch-as-
catch-can proposition. It involves the place,
the time, the frequency, the amount in a sam-
ple. and the aumber of samples so that maxi-
munn, minimum and average data mean some-
thing, »o that credibility can be given them,

For the type oi sample involved he must
Lunw how to weigh or count respirable dust,
as distinguished from large masses of uwon-
respirable dust which camplicate the picture,
He must know how to abserve the sources oi
dint floeuds as distinguished from conditions
of normal dustiness.  He mmst kanow  the
sourees of dust amd the principles involved
in the dispersion of dust. He must determine
how sl dust enters the problem because it
is part of the material, and what dust is
created in the process by the fracturing of the
nraterial,

Any less survey ot tell the engineer
whit his task of dust control is. To visualize
that task intelligently he should know the
physics of Neawnian motion, laws of resist-
ance o the motion of particles moving in air,
hoth when the air is in turbulence and for
stream-line motion. He should know terininal
velocities, movements due to centrifugal wn-
tion; flocculation amd the effects of air motion
aud the effects of humidification on it. He
must know all about the difficulties of wetting
and what is known abuut overcoming these
diftcultics. e shonld know the several clec-

trical phenomena which bear upon dust b
\havior,

These are all principles of physics which
explain the behavior of dusttpint upon which
engincering practice must be hased. They
must be understood and be taken into account,

. Dust control is not a matter only of general

ventilation ; the engineer must study the pro-
duction as well as the dispersion. The prohlen
should be analyzed to determine the applica-
bility of sugregation, enclosure, wetting, local
exhiatist and general veatilation,

In sume instanices, substitution of non-haz-
arduns material, or non-dust-producing oper-
atiens may have specific application, and they

" should be explored fiest. This implics plant

engineering, [ am convinced that many bl
installations are bad because plant engincering
wits not used. In the designing of exhaust
systents installed to capture the dust at the

© points of gencration, the physical behavior of

air muving toward howds and in ducts mst
he known, and that knowledie wed. Fach

" system must consist of collection houds, pip-
" ing, air-cleaning plant and a source of suction,

Before selecting a hood for a job the engincer
must know dust dispersion by dynamic pro-
jection as well as dust dispersion by air cur-
rents, and design the hood accordingly.

Knowledge Needed

The avro-dynamic characteristics of suction
Jurnls appear to be little known because little
thought was given to them in designing
thausauds of houds which can be founmd every-
where in industry.  All the possibility for
entrapping dust and much of the cfliciency oi

Cthe system lies i this factar,  Air velocity,

static suction, and rate of air #low are all
related, and they must be known. It is essen-
tial to use high velocity of air in certain types
of exhaust systems to entrap dust projevied
at high velocities as in the case of a granite
surfacing machine, and low velocitics must he
used in others, as in the case of cleaning
ashestos fibre of dust to prevent wasting
material,

Quantity of air and its velocity st he
determined, then the piping should be ale-
signed to take into account the behavior of
air-flow through pipes at low and high veloc-
itics, Where the problem is complicated by
the large sized particles which go along with
the fine dust, how these behave must be taken
into account. Pressure losses are very impor-
tant clements i the design of an eahaust

systent. Loss at the houds, loss at the bends,
and loss in the ducts must not be guessed at.
Pipe design must take into account the gage
of the mctal and reinforcing to withstand
pressures aml crasion,

The selection of a fan and its motive power
is a matter of calculation, not guess work.
Pawer constuption in the system is caleula-
ble. fans follow certain laws, so the engincer
must know the behavior of axial flow, pro-
peller type, radial flow, paddle wheel and
other fan performance.

More physics and engincering calculation
gocs into the air-cleaning apparatus. The
selection of gravitation, inertial or filtration
method depends upon what the dust is, the
calculation for any mcthods requires knowl-
edre of discharge through stacks, the deter-
mination of sizes of sctiling chambers; the
behavior of cyclones. The use or non-use of
a flter. and if so, what type. how it should
perform, how big it should he, what kind of
resistance and how much each kind offers, to
say nuthing of their proper location with
relation to cleaning, accessibility, etc., are all
items for accurate engincering determination.

Apparatus to check the behavior of installa-
\

tions must he . . and usedd. Pegienan
camiot be feft to guess work., Supplying «
cient air to be exhansted is part of the p
lemi. The same may be said of heating

Do [ mive the problent oo severe it In
up? I think not. Remember Jhese two thiis

1. You are dealing with aazardue w
rial so small in size and so little of it
weight that it is as invisible as the aiv
hears it. .

2. Physical laws involved in the hehin
of dust and air do not permit inexpan
methuds of control. I am acquainted
hudaets set up for this purpnse which any
to mare than a quarter of a miling dull
and [ know of many where 60 tc 80 tlwan
dollars is involved.

The need for this much enginee ing s
vgnized hy men who know. Al ady
has heen done toward getting the keowi
inte handbook shape. Derhaps the best
of this sort to date is “Fundamenals Relaj
to the Design and Operation >f sl
Systems™ developed wnder Amer.can St
ards Association procedure,

The Doctor’s Part in Controlling Dust Hazards
By A. D. LAZENBY, M.D., F.A.CS.
Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

Considerable confusion has existed in the
past as to just what is the physician’s func-
tion in the prevention of dust diseases, and
just what is the cngincer’s. It is very ob-
vious upon even casual thought that the
two scicnces must work hand in hand in
their efforts to solve the problem.

The physician through his special teaining
must be able to tell the engincer what dusts
are dangerous and what are not. He must
know how those dusts enter the body and
the manner in which they do their harm. He
must be traived in the examination of per-
sons who are 1o be employed to work in
dust, and to discover thuse who arc already
diseased, or are peculiarly susceptible to
dust discase. He must be able to detect the
first signs of disease in workers who are
exposcd to dust, and must be prepared o

recognize the discase when it is Tully o
veloped. .

It is not necesearily the physivian’s fw
tion to analyze dust, That is a task for
chemist and the petrographer. It is not |
physician’s function to coun: the particles
dust in a given industrial atmosphiere. Th
in reality, is the function of the engincer.
is nut the physician’s function to dev
ventilating cquipment for the removal
dust, nor cven to be more than an adv
as to the means that mnst be adopted
render the atmosphere safe.

The physician neverthieless must correl.
with his medical knowledze and with |
studics of the industrial worker the findir-
of the engincer. A diagnosis of silico-is, |
example, requires not mercly characteris
occupational history ard churacteristic phy




il 25, but the knowledge as well that
the paocit has been exposed to hazardous
Justs in dangerous concentrations,

All dusts  when  ishaled in excessive
quantitics may be considered as harmful, but
only a Tew can be regarded as dangerous.
From the standpoint of their dangerous
peopertics, they may he divided into three
general groups.

1. Those which are dangecrous hecause of
theie poisonons action, such as lead, aesenie,
mercmy, and similar substiances,

2. Those which cause onfy irritation in the
respiratory tract, resulting in such condi-
tions as bronchitis or locul inflammation;
such substances as vegetable filire, cork dust,
Hlour, starch, and other relatively innoruous
orsanic or inorg:mig malerials, :

J. Thosce which tend to produce fibrosis
of the lungs, thereby predisposing to respira-
tory infections, especially tuberculosts, such

-

dusts as asbestos, silica dioxide or mag-

ncsium »ilicate,

[ shall confine my remarks chicfly to:

dusts occurring in the latter category.

It has been generally believed that the
harmiul cifects of dusts inhaled into the
lungs depended more upon their physical
structute than upon their chemical, It was
believed, for example, that silica dioxide, or

quartz, was particularly harmful because of |

its crystalline structure, and the hardness
and sharpness of its particles. This concep-
tion is now known to be faulty, The dusts
which cause their damage by mechanical in-
terierence with function are the dusts which
arc relatively innocuous, whose symptoms
are transitory, and which subside upon re-
moval from cxposure to the dust.

Chemical Effect Is Harmful

The discase of particular interest to us
today, silicosis, owes its harmful effects very
largely to a harmful chemical reaction oc-
curriny between silica dioxide and the body
tissucs. It so happens that silica dioxide is
decidedly a tissue irritant to the hody, re-
gardless of the part of the body it invades.
it causes local irritation, local destruction
of tissue, and the replacement of that tissue
by scars,

Thus, given a dust containing silica diox-
ie in sufficient concentration, in sizes small
cnough to permit its entrance to the ultimate
air spaces in the lungs, we have a situation
which offers danger to the worker.

We have no real knowledge as to
figures, but as a simple rule, we can adopt
for practical purposes the thought that the
human bady can withstand successfully a
concentration of dust contivining 100 per cent
silica_aioxide in a particulate size less than
10 microns, in a concentration not in excess
of 5000000 patticles per cubic foot, 10 we
decrease the percentage of siliva dioxide
present in the dust, we ean correspondingly
increase the concentration with comparative
sifety. We must, of comse, take into ac
connt the portion of the wogker's time spent
in the dusty atmosphere.

To arrive at a rough conception of a safe
atmosphere, we multiply the percentage of
free silica in a given dust by the total num-
ber of particles per cubic foot. If the result
is under 5,000,000 the condition may be con-
sidercd relatively safe. I the result is over
3,000,000 the condition must he regarded as
unsafe,

Bear in mind too that silicosis i< essentially
a diseuse of great chironicity. Exeept in a
few cxceptional instances it will require
from seven to thirty years for a worker to
develop advanced silicosis. It is evident too
that coincident dusts may cither retard the
development of silicosis or hasten it. Recent
rescarch scems to indicate that the admix-
ture of aluminam dust to a silicious dust
will greatly inhibit the reaction of the latter;
whereas a silicious dust combined with some
alkaline coincident dusts may hasten the de-
velopment of silicosix.

Much rescarch is now under way in prob-
lems such as this. \We have never learned how
to cure silicosis, but we are learning rapidly
how to prevent it. Our knowledge in this
respect seems to be limited to the removal of
dust from the breathing zoune of the worker.
Later discoverics may show us how to

:modify existing dusts with contaminant
dusts that will render silica dioxide innocu-
ous. :

Owing to its very great chronicily, it is
only the rare case who actually develops
disabling silicosis during his industrial life-
tinie. It is realized, of comse, that excep-
tional instances take place, but the coincident
ravages of age usually keep pace with the
cflects of dust, so that much ~* the dis-
ability usually attributed to silicosis is often,
in fact, actually attributable to other dis-
cases or incapacitics which advancing years
bring in their wake. To me the great peril of
silicosis, the peril not only to the industrial

worker bimsclf, but his family, co-workers
and the public generally, is the accompaiiy-
ing susceptibility to tuherculosis.

Complicated by Tuberculosis

Silicosis per se docs not kill. Tuberculosic
as a complicating factor of silicosis rarcly
reconvers duspite treatment, and the indi-
vidual so aitlicted is not only totally dis-
ablod himself, but a definite menace to all
with whom fie eomes in contact, pastienlarly
the (ellow worker wha may have silicnsis,
So pethaps the most important places in
which the services of the physician in a dusty
trade are necessary are—lirst, alonyg lines of
discovering and barring from exposure to
a silicious dust those persons who may al-
reaedy have arrested tubereulosis; and sce-
andly, discovering those persons already ex-
po~cid ta dust, possibly already silicotic, in
whom tuberculous infections may have de-
veloped.

It is well recounized that no individual
should be exposed to dust containing silica
dioxide until ke has undergone a thorough
physical, cxamination, including carcfully
made and interpreted x-ray Alms of his
chest. [t is likewise obvious to anyone fa-
miliar Yith silicosis that no person who is
exposed to silicious dust should be denied
the privilege of frequent physical examina-
tions and x-rays of the chest, not cutirely
to discover the existence of possible silicosis,
but to discover a coincident tuberculosis if
such exists.

A man so diseascd should, in protection to
himsetf and to all with whom he comes
in contact, he removed from industry. Let
me emphasize the uselessness of a physical
examination, unless it be accompanied by
properly taken x-ray films, except in cases
of zross tuberculosis.,

It is the function of the physician, there-
fore, to conduct in a thorough and an intclli-
gent manner the pre-cmployiment examina-
tion of all persons who are to be engaged
in a dusty trade. The purpose of this ex-
amination should he threefold. First, to
discover and bar from employment in dust,
any peeson who is suffering from tuber-
culosis in an aclive, a quiescent or an ar-
rested state,

A possible exception might be made in
individuals suffering from a so called healed
primary complex, or a healed childhood in-
fection. It is well known that exposure to

sihica dioxid cry hikiely to o€t
activity a tun...cuilots deagon whidh »
quic~cent or arrested, il pee sl a
is roactivated, the dhange. af 1een o
remote, . .

The ‘sccond problem which confrom
physician at the pre-employment phy ~i
amination is whether a given divid
by reason of sevomdary physieal
more susceptible to the development o
vosis than a novmal, s he suiferineg,
discases of the nose or uppee resg
tract, such as chironic sinusitis, disctse
luegs or air passages, or obstructions
produce mouth breathing?

\We st remeinber that siliva dio;
not dangerous until it reaches lhc.hml‘
that the normal individual retains
nose and the upper air passagrs &
quantity of the dust inhaled {rom the ;
phere. In instances where this msal
tion is disturbed, exposure to silica d
dust may be dangerous to that ol
where it would not be to another.

It is DLelieved that certain discasaes
heart and circulation, of the kithey )’
Wy syphilis, chronic coincident disex
the lungs, all may render a man mor
ceptible to silicosis than normal, The
cian at his pre-employ ment examinatiod
follow certain establishad criterin 1
respect, and bar from exposure to dani
dusts thpse persons who through ¢!
discase may be more ready prey to si
or tuberculosis.

Re-Examination Needed

After the applicant for employmo
successiully passed his physical exami
and is engaged in a dusty teade, thi
of the physician is not yet ended. This
man must be periodically re-examin!
to discover the early appearances at
monary fibrosic, but what is cven nior
portant, to detect the carly cvidenc
complicating tubierculous infection.

A man should not be dismiscal frog
ployment in a dusty trade merely beca
has cvidences of non-disub by <il
\Workers in dusty trades, cspecially
cutters, moulders, pottery vorkers
similar craftsmen, are usually ighly «
and it scems unfortumate fion a <oy
cconomic puint of view to dony tha
ployment so long as they are phy<icall
to carry on, espetially since the actu,
abling qualitics of silicusis arc in doul




Us

They should be denied emplgyment in a
dusty trade if that condition is found at
pre-employment  examination, hut  they
should not bLe barred from continuing an
employment in whiclt they are already en-
gaged. Of course, in such instances you, as
engineers, must realize that vou have failed,
because if you had kept the breathing zone
of the worker free trom dangerous dusts,
silicosis would not be present on physical
vxamination.

In this work ot preventing dust diseases in
industry, it should Le evident that the closest
and most intelligent cooperation between the
physician and the engineer is necessary. The
physician must, through his knowledge and
research, tcll the engincer what dusts, or,
for that matter, what other substances used
in industry are harmtul. He must tell the
engineer how such dusts or other materials
enter the body, how they leave the body and
what they do in their passages through or
their residence in the body.

Must Make Analyses

The enwincer must in turn tell the physi-
vian of the harmful 4lusts and other sub-
stances surrounding his .workers, He must
make chemical and petrographiic analyses of
the dusts, and ather indicated analvsez of the
atmaosphere in the workshop. He must make
dust counte and check his counts at regular
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intervals, conferring with the physician in an
ctiort ‘to discover whether, in the ligcht of
their joint knowledge, working conditions
are danterous. He must develop and install
caretfully designed vennlating cquipment, He
must arrange for modification of chemieal
and other industrial processes, where <uch
modification is possible, and must bend [us
cfforts toward removing from the danger
zome of the worker the oftemnding subhstance,
whatever it may be.

Too many engineers construe this function
loosely, They pass on to the physician as
his responsibility certain functions which es-
sentinlly are theirs: such functions as dust
analyscs, dust counts, and similar technical
All too often it is considered ade-
squate mercly to install a fan,

Ventilating devices in dusty work rooms
must be constructed only after carcful en-
gincering study has given a knowledge of
the physical properties of the air and of
substances polluting it. It is possible to
caleulate to a very fine point the volume of
air that must be removed from a given spot
ta-remove the dust origindting at that piace,
and the engincer must approach his task
-from just as scientific an angle as the physt-
cian approaches his. M

There is no room in industry for hap-
hazard methods on the part of cither the
physician or the engineer,

ADJOQURNMENT




Cement wmd Quurry Sections

cntrse, some stmifacity of procedure i i~
recting the work of any mau un any job; but
ditverent industries employ such different
types of people, muler such a wide variety
of circumstances, aund place such a diver-
sence ol requircteents upent them that the
" problem of supervisory training in its more
comprehensive aspects is peculiar to cach
type of industey.

The sencral treatises on leadership give
the groundwork, but the subject matter for
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MY SUPETVINGEY TERIDING course for any par-
ticular industey lies within that inedastry, We
mst go ont and scg how oue jobois being
soapervised woww s analyze the procedure of
every foreman andd supervisor ; compare them
and sefeet the best: Took upon supervision as
a process in ftself, and sce heww hest to direet
the work of the people, It is a tong, tedious,
and costly process, hut one which, carried
through to completion, will pay dividends in
the end.

WEDNESDAY LUNCHEON SESSION
" QOctober 13, 1937 -

The Wednesday Luncheon session of the
Cement and Quarry Nectinns was addressed
by Isaiah Hale, Swuperintendent of Safety,
Atchizon, Tupeka and Sumta Fe Railroad,
who spoke on "The Common Sense of

+

Saicty.” The address was substantially the 2
same as another address by Mr. Hale betfare
the Steam Railroad Meeting. The complete
paper will be found in the Steam Railroad
section of this volume. .

WEDNESDAY AFTERNOON SESSION
October 13, 1937 .

Work of the Nationz! Silicesis Conferance
By R. CAMPBELL STARR

Assistant Safety Engineer, U. S, Department of Labor, Division of Labor Standards,
Washington, D, C.

Silicnsis is steictly an oceupational disease.
Medical science has not reported silica dust
as affecting any individuals except those who,
over relatively fong periods of . time, have
worked in an atmoesphere where the air
which they breathe contained excessive con-
ceutrations of {ree silica.

The interest of the U, S. Department of
Labor in a broad social and cconomic proh-
lem <uclt as this hias its origin in the Organic
Act, elicctive March 4, 1913, which created

the Department. This act, ameng other
things, gives the Department of Labore the
duty "to foster, promote, and develop the
welfare of the wage carners of the United
States, to improve their working conditions,
and to advance their opportunitics for profits
able ecmployment.”

With this in mind, and helieving that
through joint effort of all concerned, much
could hie done to eliminate the hazard, the
Sccretary of Labor called together in \Wash-




iy February 20, 1930 a4 group of
ahout .
trics having a silica problem, lahor leaders,
Al outstanding representatives of the medi-
cal, legal, and engincering professions, as
well as insurance carriers and State adminis-
trators,

After considering various phases of the
silicosis prablem, this group generally agrevd
that through a pooling of knowledue and a
trankh discnsgion through the  contereuvs
wethad important advances could he made
toward, first, overcoming the hysterical at-
titude on the part of emiployers, kabor, and
others; secomd, after carclul investigation,
0 concolidate in one place all known data
with rezard to the preveative engincering
methadsy thied, analysis and recommenda-
tions in connection with adequate standards
of compensation for those workers «h\.\hlul
as a result of the discase, R

As an outgrowth of this initial mecting,
another group, similar in composition to the
first conference, but expanded to include
some 200 individuals, was invited to come to
Washington on April 14, 1930 to outline ways
amd means of attac l\m" the problem. After
hearing silicosis diseussed from the stand-

puint uf the employver, Tabor, and the medical -

professivon, by outstanding experts in the
ficld, this large group eadorsed the confer-
ence method as proposed, awd as a resnit
four main warking commitices were ap-
pointed by the Seeretary of Lahor with the
advice amd consent of the group to investi-
vate and report upon the outstasding phases
of the silicosis probless. These conmmittees
were:

(1) Committee on the Prevention of
Siticosis through Medical Control,

(2) Conmiittce on the J’reventiom of
Silicosis through Engincering Contral,

(3) Committee on the Economie, Legal
and Insurance Phases of the Silicosis
Problem,

(4) Committee on the Repulatory aid
Administrative Phases of the SIlIC(hls
Problem,

A Rlth committee, known as the Correlat-
ing Committee, was named. 1t was under the
chairmanship of \V, H, Cameron, Managing
Director of the National Safety Council, and
consisted of the chairman of the four tech-
nical committees just mentioned and two ad-

aen representing leaders i imdns- \

- respective view points,

visors, une on labor problems and on
mining maltters,

These committee mcmbiers served without
compensation aml pave frgely of ther time
andk cfiort in studying the problem from their
After nine months of
careful and scarching \lml\. these commit-
tees advised the Scerelary of Lalor that
they were ready to repand. (l‘li*!l[ll\llll),
o February 3, 1037 the Secamd National
Siticosis Conference was ealled in Wasling-
ton. At this time summary sconmmittee re-
ports were presented o the Sceretary and
comsidderable discussion nas ziven them,

Shortly after this second national confer-
ence the Department published, as Balletin
No. 13 of the Division of Labor Stalards,
the summary reports of the four committees

“referred to abiove, togethier with an abstract

version containing the principal findings and
recommendations writlen in non-technical
language.

The full repurts of the conumittecs, com-
prising several thousand typewritlen pages,
are abw being edited and will 2o to the
printer very shortly, It is expected that
they will hie issued in foug separate volumes
sometime during the fall or early winter,

Nature and Extent of Silicosis

Physicians generally agree that silicosis,
in the layman's language, is a discase of the

- lungs, caused by heeathing air comtaining

silica dust, in which the normal lung tissuc
is replaced by fibrous or scar tissue.

Silica dust is found in many indastrial
operations, but the hazard is acute only in
such industries as metal mining; antbracite
ntining ; quarryving, drilling, and tunncling in
granite, ganister, and sandstone; smelting
and refining: foundrics: potterics; glass
works; stone-products m(thu' grinding ;
lml'liug, and sandblasting,

Of the 49,000,000 workers in the United
States, unly LOOMKY, ur 2 per cond, it is us-
timated, are in any way exposed to the haez-
ard of silicosis. About half ol this number,
ur 1 per cent of the total number of workers
in the country, ave exposed to a serions haze
ard, and approximately 110,006 of these have
silicosis in some degree. Medical examina-
tion ‘of men actually at work indicates that
hetween 4,000 and 3.000 workers arce seri-
ously affected by the diseace, in addition to

cosis.

thuse already  permanently  detached from
iheir employment by reason of disabling sili-

The status of the 1,000,000 workers ox-
posed to the hazard of silicosis was analyzed
thus hy the commitices making the survey:

A percentage of the 4,000 to 5000
workers having silicosis are completely or
pastially disabled hecanse of this disease
and have their dificulties further com-
plicated with tuberculosis,

The remainder of the 4,000 to 5,000 have
silicosis and disability in some degree, hut
mw tubcereulosis,

Approximately 105,000 have silicosis,
but no disahility and no tuberculosis.

Approximately %0000 are exposed to
silica dust, hut have not contracted the dis-
case.

Contrary to popular belief, silicosis is slow
to develop, Usually it takes seven years or
more of exposure to-silica dust for a worker
to coutract the disease. A few cases that
have been known o develop in as short a
period as one and one-half years oceurred
under extreme and unusual conditions” On
the other hand, many wockers have Lbared
mnder ordiniry exposures to silica for more
thann 30 years without demonstrating any
trouble whitever that could be diagnosed as
silicosis,

Silicosis Prevention

* Silicesis can be prevented in three general
ways: First, by preventing the creation of
silica dust; second, by prevemting the dis-
persion of dust iuto the atmosphere of a
working arca; and third, if it is impossible
to apply the first two mcthods, by the use
of personal protective cquipment such as
respirators, to prevent the inhalation of the
dust. .

In carrying out a prevention program,
many agencics must cooperate. In the view
of the committees studying the problem, the
emiployer is called on to do most of the wark
and to spend most of the money. But his
work and moncy will never accomplish the
maximum results nuless the worker is will-
ing to cooperate and carry his share of the
responsibility for helpink to control dust
and for using the personal protective cquip-
ment.

In addition, physicians can play a definite
. g *
part n prcvcnlmg"snhcosns, as can also en-

gincers, insura, Lapanivs, legisitoes,
ministrators, and otiers.

The reporls of the conference coiiuit
on cnyn(crmg contrul and wmedical 2o
recommmend specific procedures for A
ing the problem through those two Avo
of prevention. A partial list of these rec
mendations follows:

Survey the working conditions to o
mine the severity of the hazand and j
cate what veeds to he done 1o keren

Secure information an hest p oecelur
Design plant for dust control
I'rovide building ventilation. 7
Store dusty materials in dusttit @ Uis
Enclose material-handling cquipment
Isolate dusty processes. :
I'rovide wet methods of operatio

Water, oil, and other liquids may be
ellectively—

I. To cuppress dast at the point of o
in such operations as rock-drilling ;|-
dling, pulverizing, and willing rock
ore;  grimling  nmwctal o grind<un.
abrasive-wlicel cutting of graniteand <
slone,

.20 Tw prevent the redispersion of o
that has scitled on the floors, walls, @
other surfaces such as in the granite
dustry angl in foundrics, 8

De<ign equipment to control dust.

Lctablish good naintenance and o
keeping procedure.

Provide respirators.,

In<truct the waorkers.

. Responsibility of Workers

The cooperation of the workers is neer
sary if the hazard of silicusis is 1w he ¢
duced to the minimum. The worker ~hat
realize that the safe practices recommiend
and the cquipment provided are ¢ cyigned
prevent injury to himscll and to his fell.
cemployces. The cquipment should e tsed
dirccted and every effort should b wmade
maintain it in goad \\orl.mg arde r. i“urth
more, the worker is frequently in a po
tion to obscrve faulty cquipment .\ml 1ns.
practices, and hie should muke it a point
report all <uch conditions to his supervis

Statutory Regulation

White the primary approach to the pre
lems must be the prevention and dimisn,

-
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of the hazard, the fact wiust be recognized
that until «ilicosis has been wiped out,
workers who now have the dicease, as well
as those whio may contract {t, wmust receive
workmen's compensation just as o those
workers who are injured in accidents,
Accordingly, the committees of the silico-
sis conference were unanimous in presemting
the {ollowing recommendations:
Coverage for silicosis in the compensa-
tion acts of all States.
This coverage should be compulsory.
Because of competition between the
same or similar industries in various
States, the laws, rules, and regulations of
the several States should be as uniform as
practicable.

Should Be Insured

The employer ‘should insure his obliga-
tion {or compensation cither through sclf-
insurance subject to the posting of ade-

- quate funds, or with an authorized in-
surance institution.

Insurance should not he denied any em-
ployer, provided the State authorities certi-
fy that he complies with the State require-
ments as to proper safe working condi-
tions, and pays the premiums involved.

Warkers having aciive pulmonary tuber-
culosis and xilicosis should be removed
from employment. Such workers shoukl

. he granted suitable compensation payments
and medical eare.

Workers disabled {rom silicosis (It
with ne tuberculosic) should ultimately
he granted the same amonnt of compensa-
tione as those disabled by aceidental in-
jury,
~ Two years iv a remsonable minimum
limitationn period for iiling claims subse-
quent to the dale of the last exposure.

Further Activities of the Department
of Labor

In carrying out its duty as stated in the
hasic law, the U S. Departinent of Labor
has conceived that there is immediate need

Following the address by Me, Starr a
round table  discussion of  outstanding

" workmen's compensation for

Fweenty-sivth Nutional Sajety Congress

tor the conversion of knawn facts in the
medical  and  engineering fields  working
towacd prevention, amd i the legnl, insurance
and resulatery phiaves leoking toward ade-
quate workmen's compensation, into a prac-
tical, readily wnderstomd progeam which will
adequately take care of the silicosis prob-
lem.

In itx program of conperation with the
48 States, the Department of Labor has in-
cluded a section covering silicosis and simi-
lar dust diseases. This breaks down into
three main sub-beadings: (1) Assistance in
the preparation of reasonable and adequate
codes, rules., and regulations prescribing
ncthodz of prevention: (2) assistance in the
establishment of equitable standards of
those em-
ployees disabled as a result of the disease;
(3) a wéneral cducational program among
State ofhicials, factory inspectors, cte, so
that they will be equipped with adequate
knowledze concerning the disease, its
method of prevention, and its proper treat
ment under the workmen's compensation law,

Follows Two Lines

This application prosram, which iz just
now getting under way has heen commenced
alonyg two principal lines: (1) The compiling
of practicai information coucerning actual
dust cantral installations in typical silica
hazardous plants, toncther with approxima.
tions as to cost, not only of installation, hut
also af maintenance of dust control cquip-
ment in such plants; (2) a progeam of visual
cducation upplementing the sunmary and
{ull committee reports of the National Sili-
ensis Conierence. 1t is eantemplated thar in
thes fedd such media as film strips, lantern
slides, posters, illustrated bulteuns, ete, wilt
bhe utilized. Further, in connection with the
various exhibits of the department, shawn at
varions large cxpositions, trade assaciatinog
meetings, labor and tecimical organization
meetings, ete, it is contemplited that much
fdctual information will be used, pointing
toward wavs and weans of correcting the
hazard and of establishing adequate stamd-
ards of workmen's compensation,

hazards in quarry opereatian took place. This
cancluded the Wednesday program,
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The session was called to urder by W, W, meore, Md., wha presided, introducing the
Wood, Baltimore and Ohio Railroad, Balti-  speakers and dirccting the discussion,

The Past, Present and Future of Railroad Safety .
By ]J. M. SYMES

Vice President, Operations and Maintenance Department, Association of
American Railroads, Washington, D. C.

No mdustry in the world requires more  pendability; grades and curves have heen
diversified study and more exacting applica-  climinated or reduced: signal systems have
tion of saicty principles than the stcam rail-  heen modernized and extended ; other safety
road industry. Picture a quarter of a million  devices have been installed ; new and more
miles of railroad line covering in a virtual  powerful locomatives, emhracing all modern
network the vast expanse of the United  safety devices, have heen purchased; new
States. Over this nctwork are operated a  cars, hoth {reight and passencer, have been
bitlion train :miles annually, Vast yard and  installed, This capital improvement program
terminal operations are niecessary to make up  has cost the railroads ahout cicht billion dol-
the heginning of the journey of passengers lars since 1923, and a large part, if not alli,
atd woods, and to hreak up at the end of that  of that huge stm had a benefcial effect, di-
journey the 12 million trains that accumulate  rectly or indirectly, on the satety of opera-
that hillion miles. These traine carry 300 tions.
million passengers and onc hillion tons of But the engincer's job is never done. As
freight annually, It requires mere than one  cnon as new equipment, new rail, or other
milliont railroad cmplovees to run the traine,  dovices we instaiied tie enuineers go 1o

-make them ready for road movement, sn-  work to develop more clticient and safer
pervise and safeguard ‘their movement amd  unijts, “Che railroads spemd millinns of dollars
maintain the cqninmcnz and roadbed, as well annuadly in research and laboratory work
as perform the many other dutics incidental  experimenting  with  enginceruyy  improve-
to the production of railroad transportation.  ments, In all this work safety is of primary
. Safety hae in the past, is today, and always ~ nportance. An invention which mixht mean
will he the first principle in railroad opera- Kreat cconomics to the railroads would not
tions. But it is within the past fifteen years find its way to a single locumotive or car
that greatest advances have heen made in if its usc in any way lessencd the opportunity
railroad safety. Duritg that period we have  for sale operation. Conversely, any improve-
seen 2 complete remodeling and moderniza-  ment, mechanical or otherwise, promoting
tion of railrond physical propertics. Road. tafety of operation immediately commenls
beds have been strengthemed: bridges,  itself 1o railroad officers and empluyees. The
trestles and culyerts rebuilt; tracks have scarch for greater safety will continue so
heen laid with heavier rail and with long as railroad transportation is used.
treated ties of greater service life and de- About a quartcr of a century ago, the
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Safety, An Executive Operating Problem
By R. C. WHITE

Assistant General Manager, Missouri Pacific R. R., St. Louis, Mo.

Safety ie an oblization of management.
\Vithout the constructive leadership and day-
to-day urge trom the executive and operat-
ing heads, the movement would lapse into a
perfuntory actitity.

The safety movement is recognized by
executive and operating otficers as a medium
for building up and maintaining that rela-
ttonship, that {ellowship, which broadens our
views, enriches character, and brings the
tiulden Rule into practical application.

Management rccognizes that our ecanomic
system tnust. enaple mgn to live on an, in-
creasingly hizh hne. =it must enable then
to fulfill their desires and satis{y their rea-
<onable wants, and~give them that feeling of
sceurity which is essential to happiness and
etiiciency. .

Having made the ducision that safety is an
exceutive prablem and responsibility—that
accidents must stop—it is then essential that
management  promulzate, and  follow
through, a plan that will definitely fix this
decision in the minds of all the individuals
who collectively comprise the industry, The
follow throuutt must be such that Jdepartment
heads, superintendente, and evers member of
the supervisory f{urce will appregiate the
need for 3 constant, active interest in safety;
will understand that passive interest will no
more produce results than woukd the same
interest in production. Supervisors must be
made to fec} that the prevention of accidents
demands the same type of heads-up super-
vision that is given to the other probilems
affecting cost and service.

The exccutive mutst find a way to indicate
directly that it is the responsihility of the
department heads to carry out management’s
program, that authority i placed in each
superintendent’s hands to put accident pre-
vention ou the same basis as production,

A complete, factual and deseriptive report
of each accident must be made. This must Le

foltowed by a thorough analysis to find the
direct and underiying causes and the pro-
cedure necessary to prevent a recurrence.

Proof of its sincerity will depend pri-
marily on whether management will make
the first essential move in the program—
that is, authorize the expenditure of money
necessary to make the maintenance and op-
erating plant 2 safe place to work.

Safety and Efficiency

Analysis of the underlying causes of in-
dustrial accidents and preventive measures
to be applied has made it increasingly appar-
cnt that those factors which are produuing
accidents are very largely the same tictors
which tewd to lower the quantity and quality
of production. Expresscd in another way,
safety and ciliciency are as inscparable as
though one word. ”

In coupling safety with cfficiency [ have
not minimized it as an exececutive problem,
but have endeavored to indicate that its solu-
tion is an exccutive responsihility, bLoth to
his individual industry and ta the employess
that make it a guing concern,

_Rail transportation is a scientific business
in which laboratory rescarch, expert cap-
ucering, trained huilders, and skilled workers
sh':m: [ part.

One of the main factors is a group of
emplovees who are loyal—who appreciate
that their railroad must give the kind of
service that will stimulate and accelerate the
developnient of the territory traversed.

The successful solution of our problem de-
maneds the type of aggressive individualism
in exceutive leadership that will attract and
command loyal, collective , cooperative effort
on the part of all who produce rail transpor-
tation,

Qur major concern is leadership—leaduss




