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S Transactions of the Twanty-sixth National Sarety

Congress, 1937, are publizhad by the National Safery
Council in two volumes, This, the fivst, contains the general,
the special subject, and the Industeial Scetion sesstons. The
sceeond volume eontains the sessions of the Child Education,
Home Sadety, Street and Highway Trattic, Conunercial V-
hicle and Transit Sections,

Al medustrial mesmbers of the Council automatically receive
Votwmne o Volume T s sent to members believed to be inter-
ested chietly in the sessions it covers. Other Council mem-
bers, however, may obtain itupon request.

Many members have found it worth while o distribute
copres of the Transactions 1o supervisors, foremen, and
others in an adnimistrative or supervisory position who may
wake practcal use of them for reference purposes. The fol-
lowing quantity prices are quoted on extra copies: 1 to 10
copres of the large voluine (Volume 1), $2 cacly; 11 copics
or more, SE73 cach; copies of the smaller volume (Volame
Py, 75 cents cach,

HI Transactons are published as a condensed record of

the proceedings at the National Congress. The papars of
cach session or division of the Congress have been editald
carerully to elimmnate extrancous matter and o¥abbreyviate
the Tess essential portions because of space himitattons, Thas
the material herein presented s not a verbatim report of all
the speeckes presented at the Congress, but rather an
abrideed version mande as compact as possible, vet withow
njury to the technical aspects of any address. The original
uinnusenpts are on ile in the Counail’s Bureau of Tnfonmnn
tion, where they are available for additional areference
Where illustrations were sent by the speakers to the Council,
these also are on file.
The National Safety Council at its Congresses sceks to
chunnate from discussion matters which are not pertinent o
the aim of the Congress or which are contrary to Council
polictes. Tt cannot accept responsibility for the views ex-
pressed cither in the papers presented or in the discussions
bused upon the papers.

NATIONAL SAFETY COUNCIL, INc.
20 North Wacker Drive
Chicago
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Industrial Dusts

WEDNESDAY MORNING SESSION
QOctober 13, 1937

The meeting was called to ovder by Chuiy-
wan AL S Repola, FEaceeative Secretary, lu-
dustrial Redations Counselors, Ine, New s

York €ity, and Vice-President for Engineer-
ing, National Safetvy 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

dificult to estabhish

While dusts exist everywhere in the at- s

mosphere, it has been recognized for cen-
turies  that  workers in  certain  dusty
occupations are less healthy than those not
so exposed. The number of persons ex-
posed m dusty occupations compriscs one
of the laruest industrial groups. The occu-
pational discases of workers in dosty at-

a comprehensive,
definmition for toxic dusts. Solimann,® after
analysis of various dchnitions 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:

mospheres have been found to be due to
eatrance of dust into the svstem by inhala-
tion, by mgestion, by dircet  absorption
throueh the skan, by irritation of the skin,
o by combination ot the {orcuoing,

YA poison is any substance which, act-
ing dirccthy through its inherent chiemic
properties, and by its ordinary action, s
capable of destroving life, or of seriously
endangering health, when it is applied to
the body, externally, or in moderate doses
(to 50 Gm.) mternally.”

The <uspensions of partculate matter in
aie have heen hroadlv termed dosts, fnmes,
and wnoices. Such a classitication i neces-
caridy arbirary, ancethe hine of demarca-

S ton hotweon them s not very shiarp, and
the chact duicrentiation i< hased on the «ize
of the partiddes. hvesttzations by the Pub-
he Haahn Service o dosty industries' ve-
veafed that abont 70 per cent ot the dust
partiches exanuoed were between 1 oand 3
microos m wze, only about 20 per cent were
less thau 1onneron, and the msedian <wee was
13 nueron< Industnal dusts are mamniy jess

\ than 1) nuerans e size. However, shrous
dusts s thie o, <uch as ashestos, bave been
fouixl to conn particles as large as 200-
400 mireans in the wreatest dizuncter,

Some dusts are known to e poisonous,
winle others, mn the concentrations ustiuly
cncountered, are comparatively harmless,
However, 3U may be stated that breathing
dust m high concentration iz net desirable.

Accarding to Fairhall, the damagze arising
trom the mhalation of toxic dust may be
wither docal or remote, aud depends upon
wiiether the material is a protoplasmic poi-
<on, whetiwr it s caustic in reaction, or
wiicther it 1s absarbed into the blood stream
and carried to other centers which are in
twrn atfected.!

It 15 now well established that exposure
to certain kinds of duosts, such as those con-
taining constderable quantitics of free silica,
has increased the morbidity and mortality
rate from respiratory diseases; while me-
tallic dusts, such as tead and its compounds,

Winie, wencrally speaking, accerding to
Colli~. «u~ts are worc injurious as their
chemical composition differs {rom that of
the human body, or from the elements of

which the body is normally composed,? it
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have been associated with goncral <y~temie
porsening.” Dusts may be swallowed with
saliva, water, or food, and direct poisoning
has been traced  to absorption by this
method; other dusts may act as ircetants and
produce alfections of the skin, irnitate mu-
cous membrancs of nose, eves and throat,
often causing  inflanunatory
these organs®

diveases of

Some inorganic dusts are able to pene-
trate  the  deep luny tissnes and are
suttictently insoluble to be retained  there.
Some of these nay be active i the human
tissucs, causing definite and penmanent m-
jury, winle others are mert s may be
retamed Tor years, apparently without sers-
ous damage; some are graduaihy aborhed
without causing pathological changes’

All inhaled particles are solubie, at lenst
to a small extent. If harmiless, cell activity
is sthmulated so that phazocyvtes remove the
dust. I{ the solute is toxic, the viability of
the phagzocoyte 15 arfected and an incfiective
accunmulation resultss At the same tine,
further solute may diftuse into neizhboring
tizsucs, seting up an irrnation and <abse-
quent fibrosis The pature as well as the
solubihite of the solute is an important fac-
tor, Lt of two substances of approximately
cqual  toxiaty, the wore <oluble  {orm
can~cs the greater dumage. However, sub-
stances of such fow solubility as <ifica mayv
ulttmatedy produce extensive Gyuny?

ettle has stated that harmiul dusts, af
wladed tneo the unigs, may activate a fatent
tuberculous infection; they may exaguerate
an active tuberculous lesion or a comeident
mfection  I{ suffictent quantitics of a hurm-
less ddust are inhated, <ome of 1t renins in
the lunus and canses @ mild decree of fibro-
siscomerddy throneh mechaniead i vitzon,
hut soch filvoss (€ never sufltcient 1o ander -
tere with the function of the tong ®

Sone writers state that while the mtlae
cnce of nonporonons doats on headthe asa
debatabie Liteeh ath
from bronchitis and pneuntonie are
cometimes atteibnted to chronie cxpoae to
Larae amotnts of st are
supposedlc normal

withject, abnovmally

Tides

nontoxic dusts,
uccasionally found
tunwe, at autopsy.®
Aecordime to Drinker, there are fous dif-
ferent types of reaction produced in nuan by
the inhalation of dust. FThe firet and most
importart are the pncumoconioses, such as
stlicosis and ashestosis, which causc¢ <pecific
Tong patholozy and often are foliowed by

2

pulmondary tuberculosis. [ The secamd type
of reaction is caused by tonie dust . Like lead,
cadminm, and raditnn, A thaed Gype of mal-
ady follows the inhalation of fnely divuded
metallic fume purticles such as sine oxide,
and 15 known as metal fome fovers The
fourth reaction, allergic in character, s
caused by breathing organic dusts such s
pollen and certan types of pulverized waoord
and Nour. Tu all four cases the sole cuue
of the disabidity may be du-t inlialation, it
the reactions from tosie dosts relult from
swallowme as swell as from inbalation

For various reasons it s dithendt ta ot
up an absolute  cliessthication for dusts
Opinton i< raprd!y changing reziandime <o-
called inert or harmless dosts and further
tvestization may prove ~onwe of them to I
mjuriovs. Some  dusts may huve both g
toxic and an irritant action; winde o the
otlier hand, the poisoning resuiting from ex-
posure to a dust may be the combioed cffect
of more than one mode of entrance into the
body. However, the following classific
of dusts, according to physical character
istics and physiotouical ctfect, is nsed for
CON ENence.

I. Organic Dusts

Organic dusts are these which contun
carbon, and were onzmally supposed o
come from organized subsances  derived
from animal or plant life. Tiving dusts
come  under  this  clasafication, and  are
thought to be of the sume order ol size as
industeial dusts, with which they are fre-
qnently associated. Bacteria are n~ually be-
tween 05 and 3 wucions, except mnoa fow
ca~c<, such s the anthrax bacdlus which
ranues from 1 to 125 mucron in bicadih
and 15 00 10 miccons o Teneth a1 or 12
rucrons in o diuncter
Ble that the Lo andd
Dlie the Laeor and ficavier dost paaticdes,
cettle due to paavity, and do nog
aarspended i the o

Howover, itoas possi-
Vv e v fie s,

tenninn
areanic substances,
e
such o

Many thou-ads of
carthon containing:,  are
by chemical
caplosives, e,

LNONLITING ORGANTC DESTN As
the mune naplies, these are coniprised of
nomviahle particles, which may ar oy not
be inherently toxic or drnitaat, hut which
nevertheless produce untoward eltects m the
Lhuman organisin “Allereic” dots, or thas
to which only cotain person are ot may

sonthetiealh

Processes, duestinti-,




tndusirwa! fiusts

brcome  hypersensitive,  with  resulting
asthima, rhinius, or other disturbances, are
included i this chassification,

a. Tovic andor Irritant. Toxic or irritant
dusts are all organie dusts which produce
untoward syinptoms, either  ~ystemic  or
local. Those producing Jocal stmptoms are
u~undly deseribed as irritant; those produc-
e cenctal or  systemie sympltoms are
tesed tonae, A dust may be both toxic and
fenitant,

In reported cases of injury or death ful-
owng inbalation of dust from organic com-
powds, amone the chiel oftenders are
paciuatranthne, the dinttrobenzenes, chiloro-
dantrobenzenes,  tuimtrophenol, and nitro-
raphthalene, Fye damage due to intlamma-
the cornea has oceurred among
vorkers expuosed to methyl violet dust. The
dust from pacaphens lene diamine derivatives
13 particularly  trritating and  dangerous,
cavsing not only a severe form of derm-
tis where the dust conies tn contact with
the ~kin, but also producing acute inflamma-
ton of  the mucous membrane of - the
tesprratory passaces. Tovie dusts may be
zeneiated during the handling of powdered
dies and moprehimunary dveing operations,
particularly  the  hydro-extractor
where particlesgare disseminatad o all di-
rections ™ Coal® tar and indico dves are
<ihstances most frequently used,

Lo of

PrOCess,

Caze: of amblhyopia have been reported
from cexposure to inhalation of tobacco
du-t™ It has been found that inhaled to-
bacco dust excerts a nicotine action on the
oraanisnr fifteen times greater than that
prodoced by the same quantity of smoked
tobaceo with an cqual nicotine content,™

Severe dermatitis s experienced by many
woikers handling powder containine TN T,
whicho ds nsed oo bicle explosives,
Picve acid, whicly is alvo used for thas pu -
Pose, requires deving, and in this Later sate
s fornd to prodoce a dermatitis,
Pienie acid is alao the oldest synthietic or
s dyvestufli Dermatitis oceurs
handlers of <l with varying  frequeney,
Sadls determined that a rash occurring
among workers ma sitk factory was duoe to
dust from sk cocoons  imported  from
Aftiea?

Perion

been

among

< engaged mothe manufacture of
and quinine preparations suffer from
skin phenomena, which accur for the most
part on exposed parts of the hody, and
miwe be caused by ingestion or by quinine

quittinge

dust, or powder form of the precaration
crting a direct irritating cffct on tie »
Dermatitis due to other vegetatee
suchias vanlla, povdered armen, |
thrim, cte, have heen reported. ™

Dental lesions, of occupational o
have been reported amony workers 1a
The gingivetis cauzed by sugar dust i
<thed  as purely  mechanical, with
developing  caries. Dizestine disarc
respiratory conditions, and cutancous
dittons {e~pecially of the face) were
found

Dock  workers,  transporters of  w
workees in oceain and flonr nnlls, ete
exposcd to dusts durmeg their work, D)
from coreals may contain many fmpuri
which may cause an irrtating actinn on
rezpiratory rasages, as well as inflam
tion of the skin.  Digestive disturbar
dental defects, duninution in hearing,
conjunctivitiz have been ohserved am
millers, and have been attributed o the d
to which such workuers are expo-~ed.’?

b, cHlergic. Many apparently inno:
substances nay produce reaction< in P
sons of pecular personal susceptibitity., 7l

‘

term “allorgy” ts used to desenbe this o
ditton of by persensitiveness o susespts'+h
and allergie phenomena st frogn

manifest themseives in skin reactions. To
ever, they may cause acute reactions cf
where in the body, When the respirato
tract is involved we have such well kpos
discases as hay fever or asthma. The
discases may develop as a result of oy
sensitiveness v such substances as pelic
from plants, horschair, rablnts fn-

Teathers, cte.

For instance, fasrers, workers in clotln
edtistties who are exposed to wool dos
cte, mav sidier Trom hay fever or asthima
[t s ammecessary Tor the ottondine dinag e
teach the depths ot the Tongs =t poller
Tor exanmple e reported 1o prodece the:
ctheet aiter bemgr caahit i thie nuppec e
prodory passiegess Should socly an offond::
sithstance be hoety ground it conhl rew
the adveoh tesult probabldy o
phy ~intocic rections wonld he aceelerated

[1n a0 ~urves of
nused, cround, ared molded, it was Jous
that 80 per cent of the occupational dere
s there was due to hypersensitiviy
hevamethnlenetenramme and  tormaldehyd
contiined an the dust to which the worke
were exposed O Duning the first proeesse

and as oa

a plant where resm

~
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Llon spinming, cotlon-strippers are ox-
ced 1o dust arisimg from cotton husks asd
ris, which produces a typical form of
hna?
irdiary wood dust has been of interest
¢ oto ats purely mechamceal action, but
Il greater care is regquired o handling
tain kinds, especiatly woads coming from
road. beeause of the essential oils impreg-
e them, whieh when freed in the dust
woatfect the health of the workers con-
ned  Some of the woods capable of
dstne ki lestons are Brazil wood, satin-
wd, teakwood, cumaru or tonka wood,
Kk ehony woold, West Indian mahogany,
AANe~e taaas asan, coccoloba, chiestiuiw oad,
vewood, Calitornia sequoia, ete. Al per-
ns who handle these woods are not in-
red, only those particularly susceptible to
¢ zubstances  they  contain becoming
fected ®

2. LITING ORGANIC DUSTS. fThese
atain particles capable of exhibiting the
renomeni of life® (especially the property
reproduction or multiplication), such as
«ctena and fungi. They are usvally found
low “cancentrations and are ass<ociated
th nonliving duosts i the air.

o Bucteric. One of the most important
aong these is the anthrax bacillus, which
containud in the dust from <kins, furs,
aol, and amimal hair, horns, hoofs, houes,
This disease may occur in two forms:
dareans (irr which the organtsm alfects
¢ v, and pulsronary (shenitis ainhaled,
- in the form of anthrax known as wool-
wter~ disease)?

Cases of tctanus, reported in connection
1l jute manufacture, were traced to the
w material, the bacillus having been found
the factory duszt.” Diphtheria, tubercu-
~is, smallpox, typhoid, or other bacillus-

.oduced discases, may result from expasure
cinfected dusts,

Bacterial sensitization can be the cause of
ay of the allergic disensces, namely, astlinny,
crennial, hay fever, urticaria, angloneurotie
dema, eczama, or migraine headaches ™

b. Fungi, Dusts containing the myveelia
ad spores of parasitic fungi give rise o
amoyance and discomiort, “Maltster's” itch
-cin the dust alone has been reported. In
rovence, recds used for ceilings are stacked
hile still wet and undergo fermentation
ey become covered with a whitt powder
a dry tungus of the Mucor familv: Sporo-

tiichun dermatodes), which is scatteaed
when the bark iy stripped off. This powder
s irritating to the skin and mucous mem-
brancs. Mycelia and spores of mould, are
commonly found to ciuse rashes: for in-
stance,  the black powder coming  from
macerated sugarcane stalls. Among hislet-
makers, the mycchium and spores, 1w the
form of a white mould (hyphomyecte) from
the rhattan canes nsed, get shaken out when
the canes e sphit, hammered, and cut,
causing painful fissures to develop on the
skin where they alighe ™

A form of asthma or spasmodic cough,
suffered by cotton weavers and known as
aspergiltosts, has been cousidered due to -
halation of spores of a nuldew which sonie-
times occurs on the threads™ In oa study
of silicosts among miners, made by the
Public Health Scrvice, a number of cases
of tpical mihary ealcification were cn-
countered. Unstatned smrears of those cases
examined were positive for funzus, two
tvpes of Aspergillus fungt being wdentified,
All ot the subjects but one were farniers,
teannstcers, feedmill workers, or residents of
small agricultural towns where grain is
marketed. Farmers are exposed to {ungi in
threshing wheat, baling hay, or handling
various small grams ™

Some other fungus discases such as actino-
myeosis and blastomycosts are associated
with occupational exposnve to dost. The
rormer occurs  among  workers  handling
~traw, hay, grass, vegetable débris congami-
nated  with mould, ete. Actinomycosis s
likelv to affect people engaved i commeraial
handling, storing, and cleansing of grain
(grain distilleries, Hour mills, grain crush-
my, breweries, and malting houses, ete ).

IT. Inorganic Dusts

Inorganic  compounds  are o1 mineral
origiz, not requiring a living orzanism to
produce them™ A number of dusts not
usually classed as toxic may, under some
conditions, produce untoward efieeis on the
human organism Classified under inorganic
are toxic and/or irritant, fbrosis-produc-
ing, and nontihrosis-producing dusts,

a. Tovic and, or Irritant. Toxic dusts are
thosce which are inherently toxic when in-
haled, ingested, or  otherwise  absorbed,
Among those which produce systemic pol-
soninyg, some of which are also irritant, are
the dusts from heavy metals and their salts,
such as lead, mercury, arsenic, codimiun,



zine, cte. Diritant dasts are injurions by
reason of thelr strong irritative or corro-
sive propeities.

As a rule, inhaled drritant substances im-
medintely cause @ reaction i the upper
respiratory tract of such severity that they
are prevented [rom reaching the lungs, al-
thoush they may cause lung damage by
extension of antlammation if the mucous
maombrane is corroded? Lime, calcium oxide,
and the di-chromates are examples of irri-
tant dusts. Anomorganic dust may possoss
both toxic and irritant propertics, and the
poisoning produced may be the combined
cfivet of mmore than one mode of entrance
tuto the body.

Of the directly poisonous dusts, the most
widely prevadent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
absorbied by the mucous membrane; some
dust passe~s mto the stomach and 15 dissolved
by the gastric juice.”

Accarding to Fairhall, perforated nasal
septum is 4 conumon  occurrence  umong
vworkers 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 chromie acid
nust geeader than Tomilligram an 10 cobic
meters is hikely to cause definite injury to
the nasal tissues.™ It is believed that a
simifar concentration of the dust would be
equally toxic.

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

Alkalis and metallic oxides are common
causes of dematoses. Lye, potash and
fime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonccutters, modellers, and metal platers.”
Ulceration and perforation of the nasal sep-
tum occur among workers exposed to the
dust of soda ash; systemic poisoning also
(;ccnr\‘ from inhalation of calcium cyanimide
dust.™

Cases of dermatitis, scleroderma and can-

cer are reported to have been cansed by
exposure to dust of arsenic componrgls,
Certion aduminum <alts are skin aritants
and alvminum dusts may contnbute o the
imfection of skin amd mucous wemb aees,
through mechamcal action.”

b Firosis-Uvoduciig Dists. The mo-t
mportant of these are the morcanic, sivzlids
soluble dusts which cause fibrous chanwees
m the Tung tissues, seme of which are sern-
ous, and some of which cause hittle or ro
disabilite.! So far as is known, no inorean::
substances other than silicon derivatives
catse more than a very moderate degree of
fibrosis of the Tung. Morcover, thuere <eems
to be no Gvidence that any other constitueny
of ordinary dusts can influence <o uniavora-
blv a pulntenary infection.’

Although other dusts, when inhalod in
sufficient concentrations over a long period
of time, have been shown capable of pro-
ducing a pulmonary fibrosis, neverthieless
the pnecumoconiosis characterized by noc
tar fibrosis has to date been shown ¢l
cally and experimentally to be associated
only with the inhalation of dusts contmninz
free silica.

Since this dust, to exert its harm{ul action.
must enter the finer divisions ol the lunz,
the particle size of the atmosphone o
may bear o definite relationship to tin
jurious cffcct produced. The sthew mast i
present in the wir w particles small cnoug!
to cnter the finee air spaces and or <’
dimenstons that the phagacytic celis mue
engull them The greater majosity of pa:
ticles found upon microscopic exnnanalio
of the tae fall within the Hmas of drox
1 to 3 microns.” Examples of s
are granite, quartz, sand, pumice, slate, ete

iceotts st

In a recent study among anthracite miners,
the correlations letween exposure to duse
(which containeed <ilica) and the evidenc
of constitutional changes left little «lout-
as to the etivlonical significance of the dus-
in the air breathel. Like correlations werg
found between the silica exposure and the
extent of pulmomry changes.™ MWhen th:
inhaled  dust comists of silica combimes!
with basces, silicates, somse degree of chanue
in the pulmonary tissue may result. In this
respect ashestos dust scems to he unique
among silicates i the prevalenes and se
verity of the disemse it canses”

The chief distinetion between siliosis e
conditions due to simple reactions caee
by other dusts i the actine profiveraty

ﬂ\
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seaction in the tissucs which results in
soressive nodulation. Silicosis, when once
sstablished, strongly predisposes the hunes
‘o anfection, especially with the tubercle
hacille, Chiromse interstitial - pucumonta,
“hranie bronchitis, and cruphiysema are ire-
meat complications of advanced desrees of
~ihicosrs

The relation of the acute respiratory in-
fections to the reaction duc to dusts other
“haa free stlica has never been established,
“hough a heightened  incidence has often
cent shown statistically i workers in dosty
vaudes Ttis fairly certain that a dust don-
vl Tung, whatever the cause, faros mnch
sorse i an aente intection daes caherve ne
neon i’

T study conducted by the UL S Pabdie
Health Service among mable fini-hers
Vermont, itowas found thar marhle dnst
shen mhaded in the coneantrations found n
the exanuned plants produced a aeld, hi-
iateral, hnear Bbrosis in some cases, Lut no
-erious lung changes were noted and there
was no disability due to the dusy even
after years of exposure.™

c. Noufibrosis-Froducing Dusts  These
arednert, that s, they do not cause 'ihrous
“esuce to he praduced, hut may hecome
creapsalated or lie free in the tisstios: or
they are absorbed without production of
fhrouns cissne. Inciuded sunong than are
dundum, coal, corundum, emery, himestone,
ragnesite, marhle, plasta of paris (oyvp-
ann), and polished's rouze.

- Dust Control

Freancaing and micdical control ae the
oo most dmportant factors e combating
‘e dndustriad dost hazaed and are to a b e

stent complementary.

Fugueering Control A~ oen’ hias
stated inoa recent paper, ‘1t 1s o basic
principle in dealing with a du<t hazard that
the dust should be attacked at its point of
arivin and thus prevented from heins dis-
cenunated wta the atmosphere ” After the
dust has been spread throughout the air it
i5 ditficult to deal with 1it, and reliance must
he placed on individual protection, which is
ever wholly satisfactory.

Lanza further cites various methods nsed
a controlling dust. These will e reviewed
wit hrictly, since a paper deating wuli the
~ubject of dust control in detail. will Tollow
-0 thiz program.

'}
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Dust may be entrapped at its source by
suction devices and thus remaved and col-
lected. Familiar examiples are exhaust hoods
in arindingr operations, and the devices used
in rock drilling. :

Generally speaking, the exhaust ventila-
tion method, where applicable, is to be pre-
ferred in controlling a dust hazard. Water
may he used to entrap dust and prevent ats
dispersal, and under certain circunmistances
it may be of advantage to combine the use
of water and the use of suction  Samctimes
A dusty process can be completely enclosed

i 2 sealed room or compartment, 1tomnst
be remembered, however, that any mechani-
cal dovive of this kind offcrs adoquate pro-
tection only G At is propeely doined,
tostoNed, and maintaaned

A sreat deal of attention hias Teen ziven
the subject of mdividual protection riom
dust, and there are weany tvpes of oo
tory protective devices now avaalahle TThese
are generally of two typess those which
provide {resh atr from an vovontanennted
source aud those which ey upon w filtenng
medium for removine dust from the an
breathed, Where the nse of <ncli a device
is indicated, only one of the typoes approved
by the U, § Bureau of Mincs <honld Le
waed. As a rale, if may he said that masks,
resprrators, or other <uch protectine desin
should he used onlv where exposure 1o the
dust s oamtermittent and hitet, or whese
<ome nnusual condition makes . more ade-
quate dust contral impracticahle ™

Where bacterin or other bving dusts in
the air are associated with a process, steri-
hization methods such as nercased temgpera-
tre, ultraviolet rawhiation, and chomeads
like chlonme or other bactedicidal subsmees,
may he of use. Pasteurization temperanne
(abont 1107 ) will Kill most orcanisms
exeept those bearing spores. Sten disine-
fection i¢ used for horschair, and proves to
be practicable if the temperatnre docs not
excecd 230° F. Waonl fibres, however, Tose
their elasticity by steam disinfection, and
the “Duckering” process now used in Fona-
land includes <oaking of the wool ina Torm-
aldeliyde solution, and drying in a current
of air at a temperature of 160° W7 There
are few occupations in which there would
be a sulficient concentration of dead bac-
teria to cause untoward eflects it man.

In the case of dusts producing exteinal
irritation, auxiliary protective measures may
include  the use of ' protective  clothing,



gloves, gocyles and aprons; as well as pro-
tective  salves, omtments, or other  com-

pounds to delay or diminish the irritant
action. General rules for hywicne and good
housckeeping should also be observed.
Medical Control. Equally important, and
interrelated with the engincering
phase, i~ medical control of occupational
haraeds, 1o addition to directing the proper
placement of new workers, and guarding the
Eealth ot all cmployees, medical control s
a cliecls on the efficacy of the cmumcering
adready tostinted, o w
niw protechve des

(‘,‘n\(“}'

contral  methods
racasure of the need for
Vices,

It lue heen
{outl that the best way
myie s and illness s fo
and needieal contiol, throngh
andd periodie physieal exanmnations, 1
st unporiant factors m o such

that “Industey Bas
to treat indostiial
prevent thom”"
prevmplov-

stated

et
ore of the
provonitiarn,

The preemployment examination is mide
the employee’s physical and
htness for work, Tt serves to dis-
dose the presence of any contagious dis-
case, teveals any minor phys‘iml defects
which snicht Inter become serious, or whether
the oxenbee’s condition precludes his cm-
plovincet in certadn or in all tupes of work.
It <bonld be remembered that such pream-
ploviment exannnations are not to he made
tor the parpose of clinmnating an cmiplayee,
but sather for allocating him to the type of
work tor which he is physicadly soited. A
voiher shauld be given employment unless

to dorermine
tcital

totadly unfit, or unless his disabilitn, even
thouch <hiehit, would cause him to he a hays-
ard 1o nlll.l\lll or his associates. Furthey-
sinie,  the  practice of  preamplayment

exanunations_should be extended to include
cvecutives and ofiicials of industrial organi-
7ation.

“The  purpose  of  periodic physical
exannaations is to sccure and maintain
physical fituess and thereby lengthen work
spans<”* Reexamination of employ ¢es some-
time~ results in the diccovery of deifects and
disahilitics which were not observed at the
time of employment. In such cascs, an oc-
kupational adjustment should be made to
provide continued cmployment, but remove
the rick of permanent injury,

Reexamination of employees is required
by law in certain occupations in which the
handling of poisonous or otherwise deleteci-
ous substances may result in the contraction

of disease®  Since some occupational di

cases tend to clear up aml recur, reconds
previous occupations should Le tnelided
the physical examinations, Thy froquens
of examinations should be determined |
the medical dicector, unless otherwise spc
fied by L. Those expused ta kanswn oco
pational disease hazards may have week
or monthly examinations.”

3

“Tt Should abways be kept in mind that
basic principte of phy<ical ex;
wdustry s to Keep men on the jab and e
aliow the physical exg umn wtinn 1o be merd
a weethne ont process,

ahions
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The Engineer’s Part in Eliminating Dust Hazards
By ARTHUR S. JOIHINSON

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

A\ ben one realizes that control of the dust
azard depends upon the combined coutribu-
ons of the physician and the engineer, he ap-
rrectates that the solution requires scientiiic
reatment. By scientific treatment T mean the
echnical analysis of the hazard to discover
he causes which contuhute to injury or il
wealth, and the develapment of control meth-
wls which obey H.)m.nl law and physiolocy,
nd which will be dirceted at causes that
Jdmit of most mmmediate and ecconomical
ceatment.

That gocs for handling the (lusl hazard in

aiven plant. Tt goos double for acquirine
sowledee to the end that the whale probiom
qay reach ultimate solution. Right now our
sondedge of the problam is i big chusks,
aosely put together and largely empirical

There arc estimates only to judge the mag-
utude of the dust health problem, and it i so
dosely associated with other health problen-
hat a clean-cut estimate of it alone is im-
wissible, We do know that it is great in the
wegregate, and for the individual plant it may
e very bothersome and expensive.

What actually makes quartz dust causc
Yicosis is not known. It does, so the air
reathed by workmen must not contain harm-
al quantities of respirabie quartz dust. Inex-

pensive methods for making the ar cloan are
~till i the realm of dreams. Much vwork
he done to know more about silicosis
more how to make atmospheres safe fievpen
steedy. As an accident prevention job, dust
controf lies alimost entirely within
istrative responsibility. The control meas:
are capital expenditures of considerable size

the adimin-

<

v

A plant with a dust hazard is sick, it needs
an expert diagnosts and scientitie treatinent,
which may include expunive major opera-
tions, Tlome remedics are seldom much good,
and supervision and employee salety con-
~ciousness alone cannot accomplich anstinne.
There may be observed in countless shiops
installutionts for exhansting dust which are
derisively eafled “tin knocker™ jobs in which
the horsepower dissipated is out of all pro-
portion to the air-borne dust moved  Tonaaw
clliciency of material woved may be the propes
vardsuck {or pneumatic conveyors but i the
material o be moved is air, contammated with
nearly weightless p'lr[:LIL\ of dust, the eatire
health hazard can lie in the half of one per
cent of material not moved.

I do not mean that unless a dust supre~cion
joh was engineered it can be no good. There
arc many good installations that were never

foured at all bat evrew fike Tops» The oe-




sulting freedom from dustiness was <o satis-
factory that efticiency held ittle mterest to
the ovner, This s exceptional, however, andd
[ utfer the opinion that dust suppression jobs
shauld he engineered.

A dust-suppression mstallation s a sadens
deviee, designcd and operated to proviede pra-
tectiott aoarnst "H\\'lmw (“.\C.\‘\' '.\ml JEAREAY nh' o
sense of sevurity which must be absotute, Its
safety is not reshing aie and ratthigg chips but
restdual dustiness, There - no
e padhete dedent tor o dust control job
tives o hnd faith i is effectiveness so low
that workers muost wear respirators to find
the reasonahle sadety it was expected from
the hoods, ducts and fans,

a o

Diagnosis and Control

[at us evanune some of the {eatures by
Jhowe recognize this dust hazard problewm,
vt the sociu-legal aspects.

Wi

forviine

o order 1o develop more Tails the engt-
recr ') place mnorhis dast control progeam,
~ecins desirable to separate as sharply as we
can the diagnostic constderations from those
el doadd wath contrall I the frst com-
poc et we cas place all the analy tread com-
ponts which deseribe the hazard and s
enpostno e probalality of s producineg il

! all the rest of the wmedical and
asttial hivgiene facts which make out a
Bt the existing dust. In the second
artiment place the kuowledue of physics

ataiicd it performance follows prediction
that the probahility of industrial disease is
roduced to nsigimicance.

The Industrial Hygienist

Our ficst feture of terest would waturally
be the spedific amd relative toxicity of silica,
sihcasbearmg and other dusts wlich make up
the dust health hazard, Muoch micht be said
to adhvantage ahout the quality and quantity
ot hazard in many dusts. The acquiring of
this knowledge bas been, and must remain a
medical problenm. It involves gross and micro-
scopic pathology and x-ravs, and experimental
animals, Eagincers do not tatk that language,
Andustrial hygienists do; they are a happy
combination, half doctor and half engiueer.
Many of them are quite capable of handbing
the dust health bazard in all its phases of
mvestigation and control  For the purpose of
this discussion [ throw their interest in with
the dactors.

[ want to go so far in gy opinion as
state that the engineer ~hould not atwerpt
detine the quulity of health hazard in o gi
plaat or indastry, nor should i estabi
threshold himits of safe or permissib!s du
ness. This iy be debatable, but T shall o
tened that the engineer who writes the spe
neations of hizard and dust tolerance is rea
anndustrial hygienist, and s using a s
much broader knowledge than engineer:
wWlone,

L the dirst case the qualiny of the b
fuesd 1 an opsnton acrnved at aiter sty
all the ensiroumental conditions includina 1

aoneril santicion, occupationad analysis as
& osaentiic analysis of the dist exnosure
In the exploration of dust exposures,
nature of dusty operations must bhe viowe
iram physical,  chemical  and miech
aspucts, the determinations of dustiness
he not woly counted and classined by par
late sizes, but chemically and euneraiow
analyzed. The plant Tpout must be st
with respect to dust production and distril
tion, and the housekeeping and existing s
control equipment evahuted, The presence o
specitic hazards, such as toxic gases, abuner
wal temperature and humidity condlitions, ¢t
must be explored for their complicating efier
upon the whole pietare. This is distintly o
industrial hygiene job, and some of the w
eotical data requires only medieal viewgset
This s absolute in the case of tuberialoe
study and the gualifving of men for cmpt
niwent.

So far, uot one atony of engiscering b
suppress dust is involved, Tt is entircty w2’
veis of hazard. The diagnosts must he ths
the dustiness is bazardoes to health or that -
1y safe. I it is Dazardous, it must be brongh
down to a specited residue. I it isn't, leas
it alone. On the second point, i1 the hygients:
can not specify threshold lmits gradunte
upward for refadvely less hazardous dust
tet the engineer not worry about it. Th
diagnosis is dust which is harmful and ter
much of it. The remedy i~ control of the due
The engineer designs controls which wi
pruduce the lowest pracneal residual dust
ness. He should rot attempt to write his ow:
specifications of threshold limits or permis
sible dustiness. This may be an importn
soal in the study of dust health hazards.

Safe Limits

At the present time the anedical mwen a
hygicnists believe that quarty dust s s

I
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Lelow five nothon particles. They seam will-
gt graduate upward w20 nullion for
smcdivng ~thea and 30 antlion for low sihica
poereentinies. ive nnthion particles is virtoatiy
dust dree, and i very dafficalt and expensive
to achicve and mamtam. The dedaration of
<atety of the mstdations st remain in the
liods of the medieal and hygiene grouns in
whose hauds pow ies the responsalatiy dor
deteriining the hazard,

We now enter the chapter of our discussion
tntended to demonstrate thae dust control s
an engeening job, that it muost be wiven
~eentibic treatment, not guess work, :lp;l!_\in'.',
ciwineering mcthods winch are hased upon a
huowdedoee ot physical o, the behanvior of
dust, the performance o air-moving machin-
ery, cte.

Prerequisite Knowledge

Let me recite briely, a few of the things
which, i my opinion, the eagineer ~hould
know to do this job correctly, He st kuow
how to make a survey. Surveys depend upan
samphng, and sampling s not a catch-as-
catch-can proposition. It imolves the place,
the time, the frequency, the amount in a sam-
ple. and the number of samples so that mai-
nnnn, mintmn and average data mean sonw-
thing, so that credibility can be given them

For the type of sample involved e maust
“new how to weigh or count respirable dust,
as distunguished from large masses of won-
resprrable dust which complicate the picture,
He raust know ow to observe the sources of
dust floeds as distinguisticd {rom conditions
o normal dustiness, He must koow  the
sources of ddost and the principles invelved
i the dispersion of dust. He must dotersiine
how much dust enters the problem hecise §e
in part of the material, and what
creatod mothe procoss by the oot o the
imaterial,

st is

Ay Jess survey cannot el the anzmeer
what his tasll of dust contral s, To visaalize
that task ntelligentdy he should know  the
bhy s of Prowninn molion, 'aws ol resist-
ance to the motion of patticle s woving in air,
hoth the air is m turbulence mnd {or
stream-line motion, He should know tergmnal
velocitios, movements doe to centrifueal no-
tion; flocculation and the effects of air nuotion
andd the cffects of humidification on it He
must know all about the difticultics of wetting
and whit is known about overcoming these
difticulnes, e shounld know the several elec-

when

trical phenomena which bear upon dist be-
havior.

Thosc are all principles of physies which
explam the bhehavior of dust and upon which
cogineering practice mnst bhe based. They
mist be understood and be taken mto accomnt
Dust coutrol is not a matter only ol genoral
ventilation; the cagineer anust study the pro-
duction as well as the dispersion, The problem
should Be analy zed to determine the applic
bility of segrewation, enclostie, wettime, Joeai
exbinost and general ventilation,

[in some instanees, substitation of non-lhae-
ardous materal, or non-dust-prodacing aper-
ations ey bave specitie application, as
shontd be eaploved Grste This tmplies nli:
engmeeriig, [ oam comvineed that nny bae
instadfations are had beeause plant cnaicering
WS ot In the desrening of exha

used.

sictams anstalicd to capture the dust at the
points of generation, the physical behosaor ot

arr moving toward hoods and i ducts nee

i
-t

be known, and that knowledes used Flaci,
systen must cousist of collection howds, pip-
ing, atr-cleaning plant and 4 source of sucthen
Before selecting a hood for a job the engi
must know dust dispersion by dyoanne pro-
jection as well as dast disperston by e cur-
retts, and design the hood accordingly,

(G4

Knowledge Needed

The aero-dynamic characteristics oi suction
howds appear to be Jittle known because Ll
thoucght was given to tham i desienne
thousinds of hoods which can be found overy -
where in industry, Al the possihihity for
entrapping dust and mudh of the efndiany ot
the ssstem Bies in this factor, Nie selooty,
static suction, and rate of air flow are all
rebuted, and they must be knowne Tt s essen-
tial to use high velovity of air i certain 1pes
of oxhinst systems o entrap dust projocted
at high velocities as i the vase of a0 grinme
surfaane machine, and Jow veloaties must be
used in others, as i the case of cleaninge
asbestos fibre of dust to present wasting
material,

OQuantity of air and i3 velocity must he
dutermined, then the piping shonld he de-
signed to take into acconnt the behavior ot
air-flow through pipes at low and high veloe-
ities. Whoere the problem s complicated b
the large sized particles which go atony with
the fine dust, how these behave must be tuken
into account. Pressure losses are very impor-
tant clenients in the design of an ex haust




systenn. Lo at the hoods, loss at the bends,
and los~ in the ducts must not he guessed at.
Pipe design must take into account the gage
of the metal and reinforcing to wathstand

pressures and erosion.

The selection of a fan and its motive power
is a matter of calculation, not guess work.
Power consumption in the systenm iy calcuia-
ble, fans follow certain laws, so the engineer

wiust know the behaviar of axial flow, pro-
peller type, radial flow, paddle wheel and
ather fan periormance.

Mare physics and engineering cadculation
goes into the air-deaning apparatus. The
celection i aravitation, inertial or filtraton
method depends upon what the dust is, the
calenlation for any mcthods reqaires knowl-
cduee of disclirge through stacks, the deter-
mination of stzes of setthing chawhers; the
bohavior of cyclones. The use or non-use of
a Olter, and Gf <o, what type. how it should
putforen, Bow higoot ~should be, what kind of
re~istance aixd how moch each kind offers, to
say nothing of their proper location with
redation to cleaninme, accessibility, ¢te., are all
itents for accurate cuimeering determination,

Apparatus to check the behavior of installa-

\

tions must be known and used! Pertorin
cannot be left to guess work, Supply i
cient air to be exhausted is part of e
lem. The same may be said of heating

Do 1 mive the problent oo <evere o b
up* Dihinknet. Remember these two thee

[. You are dealing with hacardous e
rial 2o small i size and so little of o
wetght that it is as imvisible as the wir ¢
beiars it

20 Physical faws mvabaed inothe

of du-t and @ir do ot poront dnespois
methads of contral 1 ¢ o]
budaets set up for his praipose which ame,
to more than a quarter ol an il
and T koow of muaey where 6 0 30) the e

1oacg

doilars is involved.

The need for this much enginecrinig i
ognized by mer who kaow, Alreads o
has been done toward getting the boowiod
mto handbook shape. Perhaps the best 3
of thus sart to date s “Fundamentals R
to the Design and OQperation of By
Syatens” developed under Aerican St
ards Ascociation 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

Censidaable confnvon has existed in the
past as Lo just what as the physician's fonc-
tion e the presention of dust disenses, and
just vt e the vogieer’s, Bt s very obe-
Vious upont even casoal thonpht that the
two sctences muast work band in hand in
theiv effarts to solve the problem.

The phy sickn through his special training
uuest be able to tell the engincer what dusts
are dangerons and what are not. He maost
kuow how those dusts enter the body and
the manner i which they do their harm, He
st be tratgoed i the examination of per-
sous who are to be coployed to work in
dust, and o discover those who are atready
diseaced, or are peculiarly susceptible to
dust discase, He must be able to ditect the
first signs of disease in workers who are
exposcd to dust, and must be prepared to

recognize the disease when 1t fally
veloped.

It 1s not necessartdy the physicran’s fune
tton to anahyze dust. That i~ a task tor th-
chemist and the petrographer. Tt s not -
phiysician’s fundction to count the particlos o
dust in a given mdustrial atmosphere. FThae
 reality, 15 the function of the engeweer.
is not the physician's function o devis
ventifating  cquipment for the removal o
dust, nor cven to be more tan an advrs
as to the means that must be adoptad
render the atmosphicre sade.

The physician zevertheless must correlat
with his medical knowledze and wah I
studies of the industrial worker the findu
of the engineer. A dingoosis of sithoos
example, requires not merely charaeteri=t,
occupational history and characteristic phy -
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cal indies, but thie knowledue as well that
the patient has been exposed to hazardous
dJusrs o dangerous concentrations.

AL dusts when inlhiaded i eacessive
quantities may be considered as harmiful, but
endy a dew can be oregarded as danserous.
From the standpoint ol their dangerous
prapertics, they may be hvided into three
generad groups.

L. Those which are dangerous because of
their porconous action, such as o, arsenic,
mercury and sumilar cubstances.

2. Those which canse only irmtation in the
respiratory tract, resulting in such condi-
tions as bronctutis or loval intanunaton
such substances as vegetable fibre, cork dust,
Hour, starch, and othier relatively innocuous
oruainie or orgame materials.,

3. Those which tend to produece tibrosis
ot the Jungs, thereby predizposing to respira-
tory intections, especially tuberculosis, such
dusts as ashestos, silica dioxide or mag-
nestum silicate.

I shall confinue my remarks chiefly to
dusts oceurring in the latter category.

It has heen generally believed that the
harmtul cffecs of dusts inhaled into the
bangs dependad more upon their phasical
structure than upon their chemical. Tt was
believed, for example, that silica dioxide, or
quartz, was particularly harmitul 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 therr damage by mechanical in-
terterence with {function are the dusts which
arc relatively innocuous, whose wymptoms
are transitory, and which subs<ide upon re-
moval from exposure to the dust.

Chemical Effect Is Harmful

The discase of particular interest to us
today, silicosis, owes its harmiful cffccts very
largely to a harmful chemical reaction oc-
curring between silica dioxide and the body
tissues. It so happens that silica dioxide is
decidedly a tissue irritant to the body, re-
aardless of the part of the body it invades,
it causes local irritation, local destiuction
of tissue, and the replacement of that tissue
by scars,

Thus, given a dust containing stlica Jiox-
ide in sufficient concentration, in sizes >mall
cnough to pernut its entiance to the uliionate
air spaces in the lungs, we have a situation
which offer< danger to the worker

‘Y

We have no aeal hnowledge as to tru
figrrres, but as a simple rule, we van adopt
for practical purposes the thought that the
human body cane withstaod suceesstully
concentration of dust contaming 100 per cent
sihea aioxide in a particulate size Jess than
10 aucrons, i a4 conceniranion not mn excess
of 5000000 paicles per culne fool 11 we
decrense the percentage of sihiea droxide
present in the dust, we can correspoudingiy
increase the concentration with comparative
satety. We miust, of course, take tato ac
count the portion of the worker™s time <pent
in the dusty atmosphere.

To arrnve at a rouzh coneeption of a safe
atmospliere, we muluply the percentage of
free sthea ina wiven dust by the total nm-
ber of particles per cubic foot. It the re~ul
s wnder 5,000.09) e condition may be con-
sidered relativdds safe. I dhie result is over
3,000,000 the condition must Le recarded as
unsate.

Bear in nund tao that sthicoss is essentandly
a disease of great chromcits. Fxcept in a
few  exceptionnl instances it will reqguire
from seven to thirty years for a worker to
develop advanced <ilicosise Tois evident too
that coincident dusts mav cithor retard the
development of silicoas or hasten it Recent
rescarch secms to indieate that the admix-
ture of aluminum dust to a sibicrious dust
will greatly inlabit the reaction of the latter;
whereas a silicious dust combined with some
atkaline coincident dusts may hasten the de-
velopment of silicosis.

Much research is now under way m prob-
lems such as this. \We have never learned how
to cure silicosis, but we are lcarning rapidh
how to prevent it. QOur knowledge in tlhus
respect seems to be hinnted to the rumoval of
dust from the breathing zone of the worker
[Later discoveries may show us lhow to
modify existing dusts with contaminant
dasts that will render silica dioxide innocu-
ous. :

Owing to its very great chronteity, it i~
ouly the rare case who actually develops
disabling silicosis during his industiial hie-
timee. It s realized, of course, that excep-
tional instances take place, but the caineidont
ravages of age usually keep pace with the
effects of dust, so that much ~7 rhe dis-
ability usually attriboted to silicoss 1s often.
in fact, actually attibutable to ather dis-
cases or incapacities which advanang years
bring in their wake, To me the great peril ot
<ilicosis, the peril not only to the induostrial



wotker himselt, but his family, co-workees
and the public generally, is the accompany -
e susceptibibity to tubereutosis,

Complicated by Tubercutosis

Sthcaats per se daes not kil Taberenlosis
as a complicating factor of stlicosis rarely
reconetrs doespite treatment, and the ineli-
vidial so attheted 15 not only totally dis-
abled himself, but a dehnite menace to all
with whom he contes In contact, particnbuly
the fettow worker who may hasve silicoss.
Qo perhaps the most important places in
which the services of the phivsician ina dusty
trade are necessary are—hrst, alone lines of
discoverning and barring from exposuce to
a aliviens dust those persons who may al-
ready have arrested tuberculosis; and sce-
andly, discovering those persons already ex-
po~cd 1o dust, possibly already siheotie, in
whom tebercutous infections may have de-
\.d"[l(‘(l.

Te v well recoenized that no individual
hould he exposed to dost containing sihica
dio<ide untl he has underzone a thorouzh
plivsicad, examination,  including  carefully
made and interpreted x-ray films of his
chest It is hkewise obvious to anyone fa-
mubiae With silicosis that no per<on who i<
exposd to alicious dust should bhe denicd
the priviege of frequent plivseeal examina-
tions and N-rinvs of the chest, not entirely
to discover the existence of possible silicosis,
but to Jdi-cover a coincident tuberculosis if
such evists

Noaan so diseased should, in protection to
Binself and ta all with whom he comes
in contnt. be removed from industry. Let
me cnphasice the uselessness of a physical
exanunation, unless it be accompanied by
properly taken Noray films, except in cazes
ot crasz taberculosis,

[t i~ the function of the physician, there-
fore, to vonduct in a thorouzh and an intelli-
cent manner the pre-cmployvment examina-
tes of all persons who are to be engaced
i a dosty trade. The purpos<e of this ex-
amination shonld be threefold  First, o
discover and bar from emplovment in dust,
any porsogr who 1y sutfering from tuber-
culosis o oactive, 3 quiescent o an ar-
rosted <rae

A poeablo oveeption nnghit be made m
teivsduals suitering from a <o vidled heated
pontey compdes, or o beated chahtbood -
fection, Tt well known that exposure to

sthoa dionade s vers ol o ot
achvaty a turherculons boann wine hoana
quic-cent orasrostod, wnd e S hoa ke
tv roactivatald, the dances ot cooven
remole,

The seeond prablen whddy canfront-
plesieran at the pre-ciploy mient physiead
annnatton s whether o givon ndonidae
by reson of ~ceondary phvasal der
more susceptible to the dovelopanont of
cosi~ than a normal Iy he sutlerme 1
dhiscases of the nose ar upper
tract, stch a~chrome sinusins, discase o8
s o air passages, or obstructions w?

produce mowiis breathing?

respret

We must remember that sibica dioswd
not dangerous until it reaches the ings,
that the normal ndividnal retuns m
nose and the upper air passages a s
guantits of the dust mhaled fron the at:
phere. In insances where this nasal ret
tion is disturbed, exposure to sihea dios
du-t may be dangerous to that mchivid
where 1t would not be o another.

It 15 behieved that certain Jdicenses ot
heart and circalation, of the kidney s, po-
Lly ~aphilis, chromic coincidont discaies
the lungs, all oy render @wan wiore ~
ceptible 1o silicosis than nommad, The ph-
cian at his pre-employ ment exannnition re
follow Critvria m
respect, and bar from exposure to danges
dusts those persons who throuch et
disease may be more ready prey to sthes
or tuberculoss

certain establishd

Re-Examination Needed

Alter the asplicant {or cmplovmone
successtully passed his phivsical exarmnae
and is encaved in a dusty trade. the
of the phnsician s not yvet ended. Thiz we
wan must be periodically re-examinad, ¢
to discover the early appearanves ot p
moary fitosts, but what Is even more
portant, to dctect the carly evidences
comphceating tuberculous infection

A man <honll not be dismissed fram
ployment ina dusty trade merdy becaan-
has evidences of  nan disabhhoe
Warkers in dusty tiades, capeaally <t
cutters,  moulders,  pottery
sinular crattsnen, ave useally gty <kil:
and it secms anfodtanate from a soculd
ceotionite puimt of view to denv thom
plovmuont <o lorg as they are phivacadiy
to carty on, especially smee the aetuad
abling qualdes of stheasas are wcdoubt
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They should be demed cmploviment in a
dusiy trade o that condition s {ound at
pre-emploviment exaommation,  but they
should not be hinred from contimuumg an
cmplovment me which they are already en-
sizad, O cotrse, w cunch instanges _\GU, as
uigineers, must realize that yon have faded,
hecause if vou had kept the breatlnmy zone
of the worker free from danzerons dusts.,
stheosis would not he present on phy sical
eXumination,

In this work of preventme dust discases in
mdustiy, it shonld Le evident that the closest
and maosCintellizent cooperation hetween the
phyvstern and the encineer s pecessary, The
physiean must, throoneh his knowledae and
rescarch, tell the engineer what dnsis, or,
tor that matter, what other substances used
imeandustry are harmiul, He must tell the
cnaineer how such dusts or ather materials
cater the boady, how they leave the body and
what they do n ther pase
therr vesidence in the body,

2es throush or

Must Make Analyses

The enmncer
cemoof the

mustom ot tell the phya-
Saul Adusts aned othier <nb-
e s awvenhers, e must
make chenveai and petroaranbae anaiv<es of

~tances sure

the dusts, and aibier medieated wnalvees of tie
atmospherean tie woricshop He mnost make
st connts and chiecic hes connts at revntar

witenvals, conferring with the physicoan moan
cifort to discover whether, i the Luht of
therr jomt knowledwe, working condivons
arce dangerous. He must develop and mstalt
carctally designed vennlating cgutpment. 1o
must arrance for modification of chennenl
and other andustrial processes, where <uch
modification is possible, and st bend fas
efiorts toward removing tfrom the danger
rone of the worker the oltending substance,
whatever it may be.

Too many cngimeers construe this tunction
loosehy, They pass on to the physician as
I~ responsibnbity certain functions winch es-
sentidhy are theirs; such functions as dust
wnady ees, dust counts, amd <imilar techncal
dutics. Al too often 1t is conswlered ade-
quate merely to install a fan

Ventilating devices in dusty work rooms
must be constructed only after carciul en-
aincermy study has given a knowledge of
the physical propertics of the air and ot
~ubvtiances polluting 1t It s possible to
caleulate to a very fine point the volume of
aiv that must be removed from a given spot
to-remove the dust originiting at that piace,
and the engineer mus<t approach by task
from aust as <cientific an angle as the phy <-
Gian approaches his. »

There s no room in industey tor hap-
fazmd methods on the part of cither the
plhnsaicum or the engieer.
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A checked and repuired

e, and we vl cve e
Wun Tn addion, [ osie-
L a o man trom each de-
ol o o onr <arety
SsoTotatme these en s
Sabihy hiane ther Wi meat
cothese men o Closer -
ety work and pernutus o
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coarse, same smlarite ol nrocedure i di-
rectime the work of any man on any job: bhat
cartterent industries employ soch dilferent
types of people, ander sucle o wide sariety
place such o diver-
cenee ol them that the
problem ol cupervisory fraining in s mare
comprehensive aspects s peentiar o cach
tpe of duastre,

ol cremmstanees, and

requiraments npeon

Thv seneral treatises on leadership give
the aroundwork, but the subject matter for
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MY SHPervisory training course for any par-
veudar industry hies withun that industry, We
must go ont and see how our job s bemg
supervised now ; analyze the procedure ol
cvery foreman and supervisor: compare them
and seleet the best s Toak upon supeevision as
A provess motself, and see how best o direct
the work of the people, It is a long, tedious,
and costly process, but one which, carried
throngh to completion, wiil pay dividends in
the end,

WEDNESDAY LUNCHEON SESSION
October 13, 1937 -

The Wednesday Limchcon session of the
Cement and Quarey Sertions was addrecsed
by Tswahe Hale, Snpermtendent of Safety,
Atclucon, Topeka and Santa FFe Ralroad,
who <poke on “The Conmmon Sense of

Salety.” The address was substantially the $
sanie as another address by Mr. Hale before
the Steam Ratlvoad Meeting, The complete
paper witl he found in the Steam Railroad
sechion of thic volume,

WLEDNESDAY AFTERNQON SESSION

October 13, 1937

Work of the National Silicosis Conference
By R. CAMPBIELL STARR

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

Silicasis s strictiy an occupational disease,
Medicad coieme has not reported citica dust
as altecting any du iduals exeept those who,
over selatively dong peniods of e, bave
worked moan atmosphere where the
which they breathe contmined excessive con-
centrations ol Tree silica.

The interest of the U S Departiment of
Labor i a browd <ocial and economic proh-
lem cuch as this has its oman m the Oreanie
Act, eifective March 2, 1913, which created
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the Department. This act, amone  other
thinus, wives the Department of Labor the
duty "la foster, promote, and develap the
welfare of the waze carners of the United
States, to improve thair working conditions,
and 1o adhance their oppartunitics 1or profit-
able employment.”

With this dn wind, and believing  that
throuwh joint efiort of all concerned, much
could he done 1o eliminate the hazard, the
Sceretary of Labor called together in Wash-
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weton on Febroars 260 1930 0 caoup ol
abot 73 men reproesenting leaders tooandos-
tae- having a <ihica problem, Iabor feaders,
and out~tundme representatives of the meds-
cal, tezal, and engineering profossions, s
well as insurance carricrs and State admini--
trators,

Alter considering vations plinses ot the
silicosts problem, this group generadly agreed
that throuzh a pooling of knowledee and a
Trank  discusston through the conference
ncthod tmpostant adsane © conld be made
toward, hirst, overcoming the hy~tevieal at-
titude on the part of employers, labor, and
others; ~second, alfter carclul iavestivation,
to consoldate 1 one place all known data
with rewird to the proventive euzincermy
methods; third, analysis and reconmenda-
tions m connection with adequate standards
ol compen-ation for those workers disablod

as aresult ot the disease.

A~ an o outgronwtlhe of this tnitial weetineg,
ancther group, sindar 1 composition to the
first conference, but expanded to inchade
~ome 200 imdividuads, was invited to come 1o
Washington on April T4 1936 to outhine ways
amd means of attacking the problan After
bearing <ilicasis dhiscusaed from the stand-
point of the emplosyer, labor, and the medioad
professton, by ontstandinz exports i the
held, this large vroup endorsed the conter-
ence method as proposed, and as a result
four mam working  conunittees were ap-
pomted by the Scerctary ol Labor with the
advice and consent of the croup to nvest-
wate and report upon the outstanding plutses
of the <tlicasts problem, These committees
were:

(1) Commuttce on the Prevention of
Stheosis throuzl Medical Control,

(2) Conmutice on the Provention of
Stlicosis througl Fnaineering Control,

(3) Commitiee on the Feonomie, Legal
and  Tonzurance Phases of the Sthicosis
Problen,

1) Committer on the Regoladorny and
Administrative Phases ot the Silivosis
Problem.

A fifth conmittee, known as the Corrdat-
g Committee, was named. 1o was under the
chatrmanship of W, H. Cameron, Managineg
Dircetor of the National Safety Council, and
comsisted of the chatrman of the four tech-
nical commuttees just wmentioned and two ad-

4

Visors, one o bibor prohloms ned one on

mining matters

These conmuttee membors wooved withont
compensation aml save Treely of their time
and etfort in studying the problem from their
respective view potnts, After nine months of
carcful and scarching ~tudy, these connnit-
tees advised the Seercrany of Labor that
they were ready to report, Conscguently,
on Febroary 3, 1937 the Second National
Silwcosis Conference was called i \Washin: -
ton. A\t this time sununary camittoe roe-
pasts were presented 1o the Secretary and
con~iderable disctssion was given them,

Shortly atter this ~ccond natonal confer-
ence the Department published, as Uatletin
No 13 of the Dhivision of Labor Standard-,
the summary reports of the Tour committees
referved to above, tocether with an abstract
version containing the priveipal findings and
recommentations written n
Tanguage.

non-technreal

The tull reports of the commnitees, com-
prising several thousand Gpew nitton o,
are now boing edited and will o o the
printer very shortdy, TS expectad that
they will be dssued in four soparate volumes
~sometime during the fall or early wipter,

Nature and Extent of Silicosis

Physicians generally agree that ~ilicosis,
i the lavman's lancoace, s a discase ol the
lun: cau~cd by hreatling air coutaining
sthica dust, i which the normal tunge tissue
i~ replaced by iibrous or ~car tissue.

Shhica dust is found i nuny industrial
vperations, but the hazard is acute only in
strchindustries as wetal mining; anthracite
mming ; quarrving, drilling, and tunechiog in
cranite, ganister, and <andstone ;. smelting
and relining; foundrics: potteries;
works; stone-products industrivs; arinding:
hutting ; and sandblasting.

QF the 42,000,000 woikers in the United
States, only LODDDOD, or 2 per cent, it i< os-
tunated, ave in any way exposed to the haz-
ardd ol sthicosis. About half of this muauber,
or 1 per cent of the totad number of workers
in the country, are exposced ta it ~esions has-
ard, and approximately THOGBOD of these T
Medical evamma-

L'h\\‘

silicosis i some desree.
tion of men actually ar work indicates that
Detween SHLO00 and 5,000 workers are ser-

ouste atfected by the disease, i addition ta

M——
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those already  permanently detached from
ther cployment by reason of disabling sili-
COsIs,

The status of the 1,000,000 workers ¢x-
posed to the hazard of sihcosts was anadyzed
thus by the committees making the survey:

A percentage of  the 4000 5,000
workers baving sihcosis are compictely or
partially disabled because of this disease
and have their dithculties Turther com-
plicated with tubeicutoss

The remninder of the 1,000 to 5,000 have
sihicosts and disabibity in some degree, but
no tuberculosis,

Lo

Approximately 105000 have  silicosis,
but no disalnhity and no tuberculosis,

Approamatedy SO0000 are exposed o
stlicie dust, but have not contracted the dis-
ca~e.

Comtraey to popalar holicl, silicosis is slow
to develops Usuadly st takes seven years or
more of oxposure to shoa dust for aworker
to contract the disease .\ few cases that
have been knovn o dovelop meoas shoct o
petiad as one and one-hal i years occurred
under exteane and unusuat conditions On
the other band, mam workers have lahored
uler ordineey exposures ta sthica for more
than 30 ycars without demonstrating any
trouble whatever that could be diagnuaed as

sthicousts,
Silicosis Prevention

Silicosis can be presented in three general
ways: Fiest, by presenting the creation ot
siftca dust; =ecomd, by preventing the dis-
persion of dust into the atmosphere of 2
working arca; and third, 3f it 15 tmpossible
to apply the first two mothods, by the use
of persenal protective equipment such as
respiritors, to provent the inhalation of the
dust.

In carrving out a prevention program,
many agencics must cooperate. In the view
of the committees studying the problem, the
employer is called on to do most of the work
and to spend most of the money. But his
work and money will never accomplish the
maximum results unless the worker s will-
g to cooperate and carry his share of the
responsibility for helpink to contiol dust
and for using the personal protective cquip-
ment.

In addition, physicians can play a definite
part i ])r('\'cntlng“\lhc()\x\. as can also cn-

gineers, insurance compantes, legistators, acd
ninistrators, and athers. <,

The reports of the conference tommmitte
on engincering control and medicad conte
recommiend speaific procedures for attack
ing the problem through those two aven
of prevention. A partial list of these recon:
mendations follows

Survey the working conditions to deter
mime the saeventy of the hazacd and ind:
cate what needs to be done to decrease i

Scenre information an hest procedure.

Design plant for dust control.

Provide bailding ventilation

Store dusty materiaisn dusttight hins,

Foclose materiai-handliveg cquipment.

T-olate dusty processes.

Provide wet mcthods of operation —
Water, otf, and other liguids may be weed
cifectively—

L To suppress dust at the potnt of o
m such operations as rock-dritling; han
dhng, pulverizing, and milhng rock aed

e grinding  pctal on gnindstones;
abrastve-wheel cutting of grantte and s
stone.

2. To prevent the redispersien of -t
that has scttled on the Hoors, walls, am!
other surfaces such as in the granite in-
dustry and in foundries,

Desien gquipment to control dust

Establish good maintenance and hotse-
keeping procedure,

Provide respirators.,

[n~truct the workers,

. Responsibility of Workers

The cooperation of the workers is neces-
sary 16 the hazard of silicosis 15 to be re-
duced to the minimum. The warker ~hould
readize that the safe practices recommendedd
and the cquipment provided are designed to
prevent injury to himscelf and to his icllow
employees. The equipmient should be used a-
directed and every eifort should be made to
manuain it in good working vrder. Further -
more, the worker ic frequently in a paosi-
tion to observe fanfty equpment and unsafe
practices, and he shoudd make it a paint to
report all such conditions to his supervisor

Statutory Regulation

While the primary approach to the prob
Tem st be the prevention and dipinntion

ﬂ
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oi the bazand, the fact mnst be recounized
that unul has heen wiped  out,
wotkers who now have the discase, as well

sihicosis

as those wha sas contiact i, must reeeive
workmen's compencation just as do thase
workers who e mjured inaccidents,
Accondmgly, the conmnttees of the wlico-
SIS COn{erence Were munnnous 1y preseniing
the followmg recommendations:
Caverage for sihicosts i the compensi-
tion acts ol all States
This coverage should be compulsory.
Pecause o compelition between  the
cune  or stifar mdustries o various
States, the laws, rules, and regalations of
the several States should be as wniform as
practicable.

" Should Be Insured

The employer should wcure his obliga-
tion for compensation cither througzh self-
insurance subject to the posting of ade-
guate funds, or with an authorized in-
surance institation.

In<urance should not be demed anv em-
plover, provided the State anthonties certi-
fv that he comphes with the State require-
mems as o proper safe working condi-
tons, smd pays the premoms involved,

Waorkers having active pnhmonary taber-
aml silicosts <iould be removed
from emplovment. Soch workers shonld
be wranted suntabiie compensation pavients
and medical care.

culosis

Worker~ disabled from sihicosis (hat
with no taberentosiv) shioukl nltnaich
Lo wranted the same amount ol campensi-
ot as those disadded by acendentat ine-
jury

Two avars s 0 ressomable nanimum
Fontatton pesnod Tor nhing chums sobice-

quent to the date ol the List exposure.

Further Activities of the Department
of Labor

In carryime out it dety as <tated in the
basie daw, the UL S Department oy Labor
has concetved that there s immedinte newd

Foltowing the address by My, Stare a
ronnel table  disension of  ontstanding

Ueconiv-sivtl National Safety Congress

for the conversion of knouwn facte in the
medical wnd cngneering Helds working
toward prevention, and m thie feenl, imaurance
and rezulitory pliases Jonkime toward ade-
giate workmen's compensation, into a prac-
tcal, readhhv nndersioad program whch will
adequately take care of the ~ilicosis prob-
Tem.

[ s program of cooperation with the
18 States, the Department of Labor has in-
cluded a section covering silicosis and simi-
lar dust diseases. This breaks down into
three main sub-headings: (1) Assistance in
the preparation of reasanable and adequate
codes, rules, and regulations prescribing
methods of prevention; (2) assistance i the
establishment  of  cquitable standards of
workmen's compensation for those em-
ployees disabled as a result of the diseace;
(3) a géneral cducational program among
State officials, factory inspectors, ete. so
that they will be equipped with adequate
knowledege  concernming the  disease,  its
method of prevention, and its proper treat-
ment under the workmen's compensation lal,

Follows Two Lines

This application prowram, which is jnst
nenw gettmg under way bas heen commenced
along two princmpal Imes: (1) The compiling
af practical miormaton concerning actuoal
dust control installanions in typical silica
havzardous plants, together wath approxima-
Gians as Lo cost, not only of installation, but
alvo ol maintenance of dust control ehquip-
ment m such plants; (2) a4 program of vsual
cducation <applementing the canemary and
ol comnnttee veports of the Nattonal Sih-
coas Contercence, T is contemplated that m
thi~ fickl ~such media as Gha <trips, lantern
shdes, posters, ustiated bolicting, cte wili
be ntibized, Further, in connection wath the
vinous extubits of the department, shown at
various kurge expositions, trade assachition
weetimes, Jabor and tecimical orwmization
meeting -, ete, 118 contemplated that much
factnad wmironmation will bhe used, pomting
toward wavs and mweans of correcting the
hazard and of establichig adequate ~tand-
ards o warkmen’s compensation,

hazards in quarey operation took place. Thas
concluded the Wednesdiay progiam,

.
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Steam Railroad Meeting

WEDNESDAY AFTERNOOM SESSION
October 13, 1937

The cossion was called to grdes By WA
VWood, Daltimore and Cluo Randroad, Bati-

The Past, Present and Future of Railroad Safety

mote. Mdl, who presided, mtrodocing the
~peihers and directing the discussion.

By J. M. SYMES

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

No mmdustry in the world requives more
diveratied tudy and mare exacting applica-
tron of safcty principles than the stewon ranl-
road industry. Picture a quarter of a nullion
miles of rinhomd hne covering i a virtual
network the vast expanse of the Umited
Statese Over s network are operated a
Beihion e siades womuvoallye Vast vard and
tersnnal operations are necessary to make up
the beamnme ol the journey of passengers
and goods, and to hrealk up at the end of 1that
journey the 12 snilion trans that accumulate
that bllion nles These trauns carry 300
williy passenzers and one Tallion tons of
freseht annuallv, Jt reqinres mote than one
miliion votroad emyployvees to run the trams,
make them ready for road movement, <u-
pervise and sadepuard thoar movement and
nuaintam the cagmpment and roadbed, as well
as perform the many other duties dncdentad
to the production of slioad toanspostation.

Savety hason the pact, s today, and always
swall he the et poncaple m railroad opera-
nenss Dot at s watlan the past hiteen years
that greatest advances hine been made
railroad ~afety. Durmg that period we have
seen o complete remodehng and moderniza-
ton of railroad physical propertues. Road-
beds  have  heen  strengthened;  bridyes,
tresties and culverts rehwft: tracks have
heen latd  with heavier  rail and  with
treated ties of greater <ervice hie and de-

pendability; grades and curves have heen
ciimmated or reduced ;s signal systems have
been modernized and extended ; ather safety
devices have been stalled s new and more
powertul locomotives, embracimg all modern
safery devices, have heen purchased: new
cars, hoth Yreaght and passeneer, hase been
wetalled, Thrs caprtal improvement progriom
has cont the ratroads about essist biliion dol-
frs ance 1923 and a larce part, of not all,
ol that huge <um had a benenea) effect, di-
rectly or indircctly, on the <afcty af opera-
(Lo,

Jut the emmnecr’s job i~ navoor done, As
oot s new equmpment, new 1l or otlier
desices are mstallad the covmecrs go 1o
work to develop more aticent and <afer
umits, The radroads spetd onibons of doliars
annnaddiy o researeh and Laboratory work
expermenting with enwineening  improve-
ments ol tins work salety o~ of primay
wapariance Ananvention which nugint mean
creat cconomies to the rathhoads would not
ind ats way 1o a single Joccmotve or car
POats e any way lesseued the opportunity
tor <iafe nperation, Converseiy, any improve-
ment, mechamed oy othervase, promoting
sadety of operation immediately commends
itself to railroad ofiicers and cmployees. The
search for greater safety wili continue so
fong as railvoad transportation 1< used.

About a gquarter of & century ago, the
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V' TIHURSDAY AFTERNOON SIESSION
October 14, 1937

Safety, An Executive Operating Problem

By R. C. WHITE

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

Safety is an oblization of management.
Without the conetructive eadership and day-
to-day urge from the executive and operat-
mg heads, the movement would Japse into a
perfuntory activity.

The safcty movement is recognized by
executive and aperating ofhcers as a medinm
for building up and maintaining that rcla-
tanship, that fellowship, which broadens our
views, enriches character, and brmgs the
Golden Rule into practical application.

Management recognizes that our economic
svatem must enable men to hve on an.n-
creasingly high plane. It must cnable them
o fulfll their desires and <atisiyv therr vea-
sonable wants, and~ive them that feeling of
sceurity whicl is essential to happingss and
ciiiciency.

Having made the decision that safety is an
excentive problem and  responsadnlity—that
acaidents must stop—it i then cessential that
management promulgate, anl follow
through, a plan that will definitely fix this
decision e the mimds of ail the individials
who collectively commprase the indostry, The
follow throwh must be such that depaciment
heads, supermtendents, and cvery memher of
the supervisory force will appreciate the
need Tor a constant, active mterest in safety;
will understand that passive interest witl no
mote produce results than would the e
mterest i production. Supervisors must be
made to feel that the prevention of accidents
dewands the same type of heads-up saper-
viaon that s given to the other prablems
affecting cost and service.

The exccutive mu<t find a wav to indicate
directly that it is the responsitality of the
department heads to carry out management's
program, that antbority is placed in cach
superintendent’s hands to put accident pre-
vention on the same hasis as production.

A complete factual amd deseriptive report
of cach accident must be made. This must be
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followed by a thorough analysis to find the
direct and underlying causes and the pro-
cedure necessary to prevent a recurrence.

Proot of its sincerity will depend pri-
marily on whether management will make
the first essential move m the program—
that s, authorize the expenditure of moncy
necessiry to make the maintenance and op-
erating plant a safe place to work.

Safety and Efficiency

Analysis of the underlying causes of in-
dustrial acadents and preventive measures
to be applicd has made itincieasingly appar-
ent that those factors which are producing
accidents are very lavgely the same factors
which tend to lower the quantity and quality
of production. Fxpressed in another wav,
safety and cfliciency are as inscparable as
though one word. '

In coupling safety with efficiency 1 have
ot nunmmized U as an executive probiem,
but have endeavored to indicate that its <olu-
ton 35 an exceuttve responsihibty, bhoth o
his individual industey and to the employees
that make it a gome concern.

Ratl transportation is a screntifte business
i which laboratory rescarch, expert onut-
neering, traoned huilders, and skilled workors
share a part,

One of the mam factors 18 a group of
coplonees who are loval-=who appreciate
that their radlroad must give the kind or
service that will stimulate and accelerate the
development of the territory traversed.

The successfud sotution of our problem de-
mands the type of aggressive individualism
in executive leadevstup that will attract and
command loval, collective, cooperative cfiort
on the part of all who produce rail transpor-
tation,

Our major concern is Jeadership—leader-
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