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Publication Plan

THE TRANSACTIONS of the Twenty-third Annual Safety Con- .

gress, National Safety Council, 1934, are published in two volumes.
The first, containing the General Sessions, the Special Stbject Sessions,
and the Industrial Secction Secssions, is presented herewith, It is sup-
plemented by a smaller volume containing the sessions of the Street
and Highway Traffic Scction, the Child Education Scction, and Home
Safety,

The large volume is being sent automatically to the Industrial mem-

. bers of the Council; the smaller vohune is sent automatically to mem-

bers who are believed to be chiefly interested in those sessions. It may
also be secured on request by other !Council members, :

For the benefit of many members who have found it advantageous
to distribute copies of these TRANSACTIONS to supervisors, fore-
ten and others among their personnel, who may keep them for contin-
uous reference, the following quaf'nity prices are quoted: 1 to 10
copies of the large volume, $1.50 each; 11 copies and over, $1.25 cach.
Copies of the smaller volume, $.50 each.

THE PLAN OF PUBLICATION is the same as that followed for
the last three years. It is a condensed record. The papers of each
seysion or division of the Congress have been assembled, edited with
care and discernment to climinate extrancous matter and abbreviate
the less essential portions, and the concise remainder is presented for
study and reference.  Although not “complete” in the sense that every
word is reproduced, it is an interesting and valuable record which em-
phasizes the memorable parts of each paper or address. The original
manuscripts are on file in the Council Library, available for additional
reference as desired, ) .

Although the National Safety Council endeavors to eliminate from
discussion at its conyventions matters which are not pertinent to its
purposes or which are contrary to its policies, the Council cannot ac-
cept responsibility for the views expressed either in the papers pre-
sented or the discussions thereon.

NATIONAL SAFETY COUNCIL, INC.
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) October §, 1934 I
.m:xa.:(:!s s;::; The sessinn devotul to a discussion of Dust in fudustey was called to order by j

Dr. K, G, Mciter, Director, Industrind Fygione Labnratory, Employers Mutmal Lia-
bility Insurance Co., Milwaukee, who presided. Dr. Meiter briefly welcomed the

woyou are delegates aud then introduced the fisst speaker,

wrogram {o

s taken Types of Dust That Cause Occupational Diseases
wh, lLecause

wh;x the . By LEROY U. GARDNER, M.D.

¢ solution R "

:f;,;zm:m;’s Director, Saranac Laboratory for the Study of Tuberculosis, of the Edward L.
sz toll of . Trudeau Foundation, Saranac Lake, N. Y.

wrim that e L. . . . .
The speaker said i part:  Experionce has demonstrated that the tune tissues

hway com- o wlerme very darge amounts of most Liuds of ioreiun dast particles without
‘u?'c and serins sterierence with function,  The Jung way be imenseiy pigmaented by coiured
'a«i’<li<:x<‘tcr dusts with no evidence that respiration s wnpaived. Bt dusts composed, i whede

or i part, of silica bave been shown o be dangerous becase thwy stinntinte tie
growlil of the comncctive tissues of the lumes and bring sbout the jormation nf scar
tissue.  This destroys the normal dasticity of the orean which is mecessary  jor
respirition and it thickens the deficate membranes so that a iree interchanze ot
risses i dmperded. Fortmately, these resuits anly folliw the profonzed inhalation
of very larze gquantitics af silica. )
AT Expernnems bave dvmonstrated that the injectin, of shic into the tiwe o
anineds Lifls the eotie where the substwaee fodpes gl excites an inflacut n,
When Bealing takes place 1 very dense and characteristic Lind of sear tissue fors,
Mast momesiiicoass dusts proaduce e inilanmation and very little sear. It has leen
shown thiat such chanres do net foliow the injection of siiien unless the particles
! are very tine, three microns or less in dimneter, and wless enovzh of them localize
Hofiman, in one avea.  With lareer particles the rate of reaction is so slow that little change
3!-';slnms}cr. ocenrs within a year.  As & gencral rule. the finer the particles, the more rapid the
. of New celltiar response. The reaction to fine silica Degins within fonr or five hours and
surpassed, . it continues fvr a perind of years. .
I the silien s combined with bases in the form of silicates. it rarely produces

wicd your
.tion with
upon our .

America.’ such active e preuressive chianges,  The silicate of magnesiom, ashestos, thees
dar mono- cause the formatinn «of sear tissue i oxperimental animals and i the human Inne,
< evening: e hut meast otier silicates are nnt zenerally recnimized as irritativg,  Recently it lias
e Comneil . been elaimed that a hiydratesd sificate of aluminum and potassium, called *sericite,

is respensible for mast of the cnses of silicosis, This silicate. a transformed Teldspar,
is often associated with quartz and it has heen identified i1 the lungs of persons suf-
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fering from yilicosis, Tlowever, al least twas types of sebite have failed i excite
significant changes when jected into animals, Experiments with this “thetance
are still in progress. Kaotin, an alumino-silicate of potash, has alse produced quite
characteristic changes in the s of rabbits. Bat eur present kneavledie docs
et permit us o asstone that siheates as a ckess will produce serions tissue damase,

Most ohservers now helieve that wicambined sitica, or quartz, is poisopeous 1o
the tissues because it s slowly dissolved i the thrids af the hody, Certainiy the
majority of the experimental ubservations stgpet g chemical injury, but it i< dif.
enlt to wnderstand how aionsh of coch an insaluble subalance as quartz covld be
dissolved within cight hours 1o produce & well mavked. acnte inflannnation, If
sednbility were e ohly factor one should discover g more aclive response after
the injection of the more readlily soluble silicates, but such is not_the caze, Far-
tlica produced jts cifect mechaically,  The hard shary
quartz partiches were helioyed 1o abraid the fung surfices and exeite the inrny-
tion of scar tissue as a manifestation of healine,  This theary i uo louser tenghle
for when animals are injected with uther hard, sharp particles filke diamond, carha-
rindinm or aluminum uxide, there is 1o inlammation and practically no formation
1 sear tisste, Cltinuately it may be shawn that the frritation of siijea ic due to
sane wnrecopnized property possibly celated 1o jts atomiic structure,

When quartz particles are inhaled they produce three specific effects which are
nat excited hy any other type of dust vet stinbied, They alter the hohaviar of the
pulmanary phagucytes; they stimdate the Jormmtion of circumsciibed nodules of scar

tissue; and they su!xsgqucmly increase the susceptibility of the tung to iniection, espe-
cially tuberculans infectivn.

Phagocytes that inseet too nny
substance,  As the cells die ther Jibe
came o to take it up again,
accumulate so that many of the
stanees the stimulus is pot stro

Guartz partiches are killed by this irritating
rate their burden and several new phazecytes
By a repetition of this process canngh phagocytes
moinest only a few particles, Under such circum-
e cueneh (0 kil lug wwerely aceelerates the mntility
of the coelts, They mavsally tend (o leavesthe air spaces, enter the fymphatic yes-
seds and accumutate in the Tymph nodes,  This Brocess hecnnies more rapin under
the Sntluence of e ivritatine silica and very ennsiderable numbers of particies
are consequently localized i the nades,

After six or eieln vears e quartz in the wdes b
growth of the fibrons elements in these struetnres,  Ulth)
to such an estent that the node s entirely
tisse fibres, oiten several times us large as the origingl node, Sueir notduies en-
croach upon and compress the lymphatic vessels, The drainage s¥stemt af the funyg
is choked and eliective renmval of subsepently fnbaded dist js eradualiv dinanished.
Dust new acenmulates arond the Iymjdh vessels and sheets of sear tissue deveiop
in this locatices, .

These preliminry’ changes o s
only the lymphatic ssstem,  The TOSPITAtory lissues are it
B goal sero Xeray mims these prelimmary chanees may he
ening and beading of the shadows cast by the Lhaul vessels toecther with ne widen.
ine of the shadow of the, ront of the lung. The Muvdl vessels are thickened beeause
the st dmportant lemphatic vessels course thraugh their walls, “The beading s
due i the minmte nodules of silicotie scar tissne § the Ivmph nodes within the
I, The rant shadiw 35 widened becanse of the silicatic renction in the lymph
nales dn iis boeeation,

IT stil] snove dust ix infiabed it can ne long

as eansed a marked over-
mtely the reaction develnps
replaced by 2o mass of cuarse. elussy sear

volve
appreciabiy  aifected,
istilized as o thick-

comstitute i disense, silicenic:

er be effectively carried wiy throngh
the lemph vensels.  “The phagieytes now carry it intn the walls of the e SPCes,
Oiten the cells groun themselves i nodules but <ametimes they are scattered, In
these locations the sitica auain timulates the fornmtion of seae tissue,  The result
is a gencral thickening of the septa between the spaces sand nodulation {hrosichout
the fimetiomal portion of the tng,  This change serily interieres with fmction
as interchange of pas cannot take place through the thickened ‘walls of the wir spaces
and the tivsies Jase their normal clasticity, Less fuvelved air spaces ddifate and their
walls streteh, producing the condlition known as emphysema, which is alsa incom-
patible with eficetive respirating,

With the formation of silicotic nndules i the functioning parts of the lung the

~
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disease, silicosis, is said 1o begin,” On the Nevay il such nodiles cast clear eut,
round shadows, A they inerense g mamher and sige they Dbl out the formerly
accenttited linear shadows of e Bl vessels. o well nmarked cse hogh Tunz
fields may he thickly sceded witly umdreds of such sharply defined, rouled, tobular
shadows, Where there s enphy<ema, often at the biaves, na markings are visible
aml the film appenes black,

The condition of silicusizs i o Progressive wne amd it continines to develop ajter
a nan has left his dusty ovepian,  Serious restilts oy Tollow, however, when he
leaves with wany godules in the hme fissoe el s shch nodades increase in size
they  replace mnportant Tunetiongd clenients, Obvinsly  ghe continied  growth ot
only a few nadules situated i the Ivmphatic system could have little clieet other
than to increase the vhstruction already prescut.

The serivus part of stlicusis is f1s roguent complication by tuberenlosis,  This
may arise irom reactivation ol & pre-existant latent indectinn or it nuy result from
@ new infection from without,  ‘The danser oi infeetion increases with the amoung
of silicusis present, The course of the infection i the silicatic e usually chronie
and it-oiten fajls 1o praduce characteristic SYmplams for months or years adter b
onset, Mangy tibes jt s accidentally discovered f routine N-ray exuminatiog ot
Eroups of active warkmen, However, evidences of disbility are much more marked
in silicotic individuals with infeetion than i those with meaplicated disease, (eea-
sionally tubereulosis MAY Tul R very acute conrse ity the silicotic suhject but this is
alss true iy other persons, The canse of the sueeptibility of the silicatic lang to
tuberculosis is ot pericetly understood, bt e wonld scem that- the action of the
silica on the tissues crentos a medimn favorable for the erowth of the bacteria,
The tbercle bacilli multiply and o shwly progressive tissue feaction ensues, but
the wsual clinical SYoptins of tulierculosis are ofien heled in abevance for o long
time hecause the chiuces for absorption of poisomsns products of infeetion are ming.
mized by the obstructed Iymphatic sestem,” It is also possible that some of these
moisons may be alaorbed an the silicn particlos, ae Cumiming has suggestel, Litie
mately the infection Eais e upper and, symptams develop aml death froam tubor-
culusis ensues.

The ouly othey, type of dust which s geverally revopnized s g cane of Severe
pubmaary injury iy ashieston, o silicane of magnesiun. Phis substanee is 5ibrous
in character and is mere readity solubile thuy HEIZ. Apparently the hatective
upper respiratory mechanisis seenr indequate o prevent the imhalation of sy
such fibres and ‘even quite b enes BEWY penetrate inta the fner bronchial tuhes,
These structures have eregularities iy thelr wills which sean to hold the fibrous
usts.  In this Jocation the ashestax particles are surromded and fngested by phage-
tytes. The cells do not seem W he particularly eeigged inr they are not vspe-
cially nmnerous wor do they wigrate sapidly into clumps s §n the case of phago-
ertes dealhne with quarty, Apparently most of them carry their burden of ushests
iragments directly intn the walls of ihe thes i which ey He, The wnkdl irrie
itine Jdust sets up a profiferation of the eimmective tisste celly in the walls reatl:.
g in eollapditae thickening of thee gyl Centraotin: of the new Coiiteelive {issae
nareews or clases the tube and thereby shins off the muress of air o e pre
peripheral air spaces,  These spaces then collapse, n conlition known as atelectasis,
This i itseli is 2 canse of fibrads or searring of g tissue,  The result i« 4 fihrosis
of mnueros relatively suall areas i the hmz due te the eoliardike vonstricting
fibrosis about wany small terminal bronchia] tubes,  The ymphatic system scemis Lo
play littde part in sdisposing of ushestns st ambl e Thsipnificant auounts of His
dust are feamd i the Ismph nodes,

Nut a jew cases of ashestosis dlie of tuberenlosie or branchopuenmonia it the
prevalence of the furmer infection is probably much fess commaon than in silicnsis,
Surveys of.larpe groups of ashests workers fail to roveal sueh « high ncidence of
tuherculosic as faund in similar studies on siliea warlkers.

The inlalation of musunl uuntmts of won-siliceous dusts apparently fails to pro-
duce sianificant alterations in the Ting. It is of course nossible that injurions wnes
may ultimately be discovercd, byt one are reeomnized today,  The non-siliccous
particles enter the lung amd are ingested by phagocyics as.in the case of quartz,
The cclls are unt stimulated o move very rapidly and as a conseruence many of
them remnain within the aie spaces far 3 fong time, Some, particulurly those con-

AP
i

‘1'-'?'1
AT w580
B

S

G &
R




13

LN
K bwy|

e

e,

b 70
SN

..
9 v‘\_.

1ok SN,

1.

Ay

!
2T

A
*-t

.y

30

o
L

- \»s\’!s/',:;vv;

et san

ety v ety e i et e e ot

26 Tieenty-third Arnyal Sufely Congress—National Sufety Councii

tining relatively fow particles, make iy way into the Iymphatic syster aad acen-

shate in the fymph pesdes, 1y suCient concemration, or pechaps beciuse they are
Ned with sl amounts of sifica, thiey set up a jow gravle, noi-progressive chronic
danuation, Loy his reaction results only in g Hude thickening in the Iymph
pedes and about the Iymphiatic veseels,  Tie lung tissne iy he variously piemonited,
biaek dvom coal ur reid irem iran, but there i3 o formation of sear tissue that inter-
ieres with function.  The susceptibility to wwbereulosis oi the person with such pig-
mentation s not increased bt gt is apparentiy quite detinite tat piemmonia i
widuly prevalent in cugl miners and that chironic bronchitis results from the inivla.
ten of coment.  The Xeray fibus of nen working in nun-siliceous dusts shows cither
sotiing at all or 2 more or less marked accentuntion of the linear shadows east hy
the blood vesscls, This, uf conrse, is dize to the ehronic intlagnnatory changes alina
he Ivmphatic trunks i walls of Blaad vesseis,

The eficcts of mixtures of free shica and went-siticenus materials are fess civariy
detined and should Teceive mire serious atiention, It would scem unwise 1o assume,
as has been done in the mast, that the noesiliceous substances serve ouly as fnert
dtluents and tgt only the quartz companent of a dust is o sinnifcance. Experi-
mental sl elinien] da are acciating which surzest that at least some other
S wy naterially madify the action of qnariz, both B its capueity to preduce
stdular Giwosis in the hungs and to incrcase tise susceptibility 1o tubereulosis, For
example, animals inhaling heavy cateentrations of 4 mixture of cqual parts of pure
sitica and hematite dust for eight hours a day over a perikl of 1 months have
simwn aot even the slightest indication of nodute formation i the hing, whereas
pire guartz dust, inlaled for only twe houres a_day, produces definite nodulation, It
A0 seems to he trye that animals inhaling sueh a mixture are sch less suseeptible
v twbercniosis than these expesed o pure quarez a the cise of the haman tron
miner. sane lungs show definite sificetic nodulation. olhers only a very few sodides
and many na nodoles at atl Al exhikit eavy deposits of iron particles with 3
cellular comiective tissue reaction. \When these fvlings can he currelated with
chanical analysis of tie lanz tissues and the approximie amount of rock wark

cit theee wminers have periurmed,  geame refationshin hotween 1he expivure o
siiea ad the nhroys madule foemation nane b extablished, Tabereubonis I these
ira aminers is apparently fess peevalent amd mech less xevere than in men exposed
ogere ditea, What hus been suid of feen miners is also peobably true of foundiry
werkers and conl miners. It ; geteraliy accepted thal men i the latter occupation
tave less tuberewfosis than the averae for the age perind: Cuniming lelieves tha
Ly funve the infcetion but thit it i so atypical ami benigny in ity manifestations
at it eseapes dingnosis,

Mettim shoull also he mide o mixed dusts Bke certain shites and granite
e ominine Yairge amonnts of free silica in eombination with sthicates. Experimematly
tivse siintinees behave atypically and dn na prostuce nodular Nhrosis unless there
is complicating infection. The sapme may aiso he true in bwnan heines, [iuques-
trmably cuch dusts are citpable af preducing tynical siicotic noddules arad ey pre.
(]_;-:nﬁv foo tahepentasie, From n ¢ Wi dieing ﬂw.\‘ st receive e
mere inmensive sty to clarily onr views on tie whele subject, At the presest time
it appears that the action of their quargz component s modified and partizily ney-
ratized Ly the other substances which they contain.
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Using Exhaust Systems andRespiratory Equipment
To Protect Workers Exposed to Dust

By STUART W. GURNEY and DAVID . BEYER

Liberty Mutual Insurance Company, Boston
The speaker said in vart: A number of our states have had references to dust
climination in their fabor luws for a good many years, bhut no state has as yet
thurotehly enforced these fuws, The codes of five states which we investigated
provide that grinding, buffing aml molishing wheels should be exhausted, although
two of the states exampt from these provisions wheels on which water is used,
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