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Foreword

.Y HE TRANSACTIONS of the Twenty-Fourth Annual Safety Congress,
National Safety Council, 1935, are published in two volumes.. This volumc,
first, contains the general sessians, the special subject sessions, and the

‘ustrial Section sessions. It is supplemented by a smaller volume containing
sessions of the Street and Highway Traffic Section, the Child Education
-tion and Home Safety. :

All industrial members of the Council automatically receive the large volume.
e smaller is sent to members believed to be chiefly interested in the sessions
sovers. It may, however, also be secured by other Council members upon
uest. '

‘ Many members have found it worth while to dxstrlbute copies of these
“insactions to supervisors, foremen and others in an administrative or super-
ory position who may make practical use of them for reference purposes.
-r the benefit of those who desire extra copges the following quantity pnces are
oted: One to ten copies of the large volyme, $1.50 each; eleven coples and
ar, $1.25 each eoptes .of the smaller volume, 50c each.

N ACCORDANCE with the plan of publication followed for the past several
‘years the Transactions are published again this year as a condensed record
the proceedings at the National Congress. The papers of each session or
f1sion of the Congress have been edited carefully to eliminate extrancous mat-
and to abbreviate the less essential portions because of space limitations. In
ar words, the ‘material herein presented is not a verbatim report of all the
eches presented at the Congress, but rather an abridged version, made as
mpact as possible, yet withovt any' injury.to the technical aspects of any
Iress. The original manuscripts are op file in the library of the National
tety Council, where they are available for additional reference. In several
ses, where illustrations were sent by the speakers to the Councll these also
on file, -

. The National Safety Council at its Congresses seeks to eliminate from dis-
>sion matters which are not pertinent to the aim of the Congress or which are
atrary to Council policies, but it cannbt accept responsibility for the views
nressed either in”the papers presented or in the discussions based upon the
Cers. o

NATIONAL SAFETY:COUNCIL, INC.
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under Nied and lled working diti It is appa: that where
some measure of contral is ¢ iced by swch hods as scer wn or local exh
ventilation, a material reduction in the expusurce to mercury has been elfected. It 1s
our beliei that in the case of the blowers eaposure, a rediction may be effected by
mechanical cuclosure and lucal exhaust ventifation, and that the shippers’ exposure
to nwrcury vapor may be lessencd by a general system of ventifation sufficient to
change the air in the store room frequently cnaugh to bring the awrcury coucentra-
tration to a 0 in the present investigation, it has heen im-
pensible to tuxl 2 plant in which an attempt has been amade to reduce the cxposure
for these two occupations.

fu some dusty occupittions thie sethods oi comtrolline dust have not beea devel-
oped. In fac, ions sucl as i the cores from very large fomulry castings,
sand-blasting, handling of used sturage hatery plates, paint chippung, and cadin
oxide manutaciore appear to offer no practical means ut adegatety conteutling the
dust generated.  In such cases, it is therefore nceessary to furnish the worker with
personal respiratory protection devices to prevent his exposiice 10 the harmiut effects
of the dusts present. These devices consist of varivus types of respiraturs, masks.
and hchmets.

It is important to hold in mind the limited use of personal protection devices.
Because a worker cannot with camfort wear 3 mask or helmet continuously, such
devices st be employed intermittently.  Their use is gencrally cxtetded to those
operations where all other methuxds have failed or supplementary to them, as in
storage battery repair where the exposure to small anwunts of lead breathed is
kuown to be detrimental to bealth.

Ty should be pointed out thar the U, S, Burcau oi Mines 15 equipped 1o conduct
approval tests o1 respirators used foF protection agamst various dusts amd 3
(Schedule 21). These tests are conducted against the dust for which the devic
tw be wsed awld ace rated, mat v an eticioney basis, but on the gquantity o dust which
actually passes the respicator.  The results of a suuly ot masks or hchinets of the
1 ve pressure type. mide durine the sindblast investication conducted  several
years ago by the Public licalth Servive in 4 with the Natiopal Satety
Coumwil.' showed that the only practical salercuard to the worker inside the sand-
Blast room was to provide him witly a o wr heluet of the positive pressure type.
In stdying the citiciency of such devices it was iound hat a rclationship existed
between the amount of aie supplivd to the helmet and the concemtration of dust
inside the hebnet during bl Tos aletermne e uptimum air volume to be sup-
plicdd 0 such protective devices, it was necessary to obtain dust samples from inside
the helmet wiule varying the air volwne, at the same tme maiitaining the dust con-
comeation in the sandblast room foutside the hebuier) comstant. The positive supply
of 6 cu. {t. of dust-lree aie per minute will protect a2 worker under the operating
15 tow i practice in ~aml-biast rooms,  The ultimate criterion of protection,
however, is the esult of dust determinations of the air within the helmet, that is, the,
air actually breathed by the worker and not the volume of air supplied.

Too much emph camt b steessed on the swecessity of e i guad
order the persiaad cespiratory deviees for the protection ai the worker against various
toxic dust Mamtenance of exhaust ventilation systems, and other types of protec-
tive o t, should be a cule i industry rathier 1. y exception.  Tou alten the
term “good housekeeping™ has heen interproeted ds si itz only the periadic removal
of dust coflceted on flours, raftees, cte.  Althoweh such practice comtnibutes 1o the
general stale of cleanliness of a warkenom and shonkd always be in force, the time
has surcly come when scrious attention shouhl be given to the installation and rigil
maintenance of all types of dust control devices.  Ja cvery plant there shoutd be
some responsible individual charzed with the perindic inspection of all workrooms
as to saniion. veatilation, and i ¢ of all shist removal and other protective
devices.  Perhaps the hest criterion of the etfectiveness of these devices is the
periodic determination of the dust coutent of the air at the workers' breathing zone.
Ouly hy conctant vigilance and an approach to the problem as outlined in this paper
may onc hope to make progress in the control of the dust hazard in industry,

. Often the benefits of even a most extensive program of dust control are not
immediately realized. This in eepecially true in dealing with fibrosis-producing dusts
in plants where some of the workmen have already inhaled sufficient quantities to
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cause disability. Howcver, in dealing with such dusts as lead, c:ulnmlm. and mercury
compounds, unnrol measures ay produce salubrious results in a rclatively brici
penod l( is <k Lecause of lack of sufficient reliable data, to indicate here the
¢ be ifrom a P program of dust control. It has heen
eslmnml by Dean K. Brindage sl:nutu.aan of th nﬂicc, lh:u the sininunn expectancy
in savings to employer and ey from an i of the uccident rate
and of the titie lost on account of illucss {or an equ .nl t seduction in wmoriality ).
demonstrated as attainable, is $20.000 per year per 1,000 y Aad this
is for plants whose accident rate is considerably below the average,
are no_occupatismal health hazards. In plants where hazards are known to exist
the savings should be far in cxcess of this conservative estimate.  When one rcalizes
that in this country there are approximately 13 millions of workers engaged in manu-
facturing, mechanical, and mineral industrics, then it is evident that the magnitude of
the problem has not been overemphasized.
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Silicosis and Silico-Tuberculosis
Medical Problems of an Important Industrial Disease
By EDGAR MAYER, M.D.
New York City

industrial discase.  Industry has
Far sere wortant
n power by preventive muhclm. amd improved  cnzineer
the long run, a great ccommnie

A hikden element of the cost of prmlmlwu
reached a stage boyo
crvation of ol
AeomGeres are naot o cost, e,

Incie in the United States it has luen computed ol there are from
SO0 b LAKKLNK) peaple cuplosed it occupations where a silicosis bazard exists.
In New Yurk City there are about 63000 such cimployees. In a representative group
of granite workers in Massachusctts silicosis alone was present in ahout 13 per cent
amil silicosis complicated with tubcreanlosis in abnost § per cer Tuberenlosis was
the catse ol de over ane-third o1 the zramte workess which i~ foor t the
of 20 years and over in ahis conntry, I fonsley men stndicd
s less irequent (about 9 per cont) | less advance
The dusation oi exposure i fomudry  workers
many more vears than that reguired to produce
silicosis in an industry such as pold mining.  The tberenlosis lavzacd m foundrics
is ueacly as pgreat as that reported (or somc of the other 1y aeades, but the
fignees are mich fower than those of mmu; ol W), stbver, capper el lead, among
whom the mortality irom tuberculosis is 8 to 18 tmces the peaceal expectancy.  Death
rates for all non-tuberculous infections ln.ne been rqmrlul lnghu among workers
in siliccous dusts than in the g i hi that the worker
in silica succumbs more often ‘to acute pulmmary mfecnons rather than surviving
the chronic fibiueic

in Massachusetes
in degree than i
with pnctnmsiconi

N
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Silicosis is dehined as a of the hangs due 10 the inhalation
of silica, whether frec ur combined in such a state as to he capable of setting up its
characieristic pathogenic effects.  The principal factors that deteomine the incidence
of silicasis are (1) the percentage of free sitica m the adhaled dust; 1’) Iln: con-
centration of silica particles fess thas 10 micra in r i the Q
the duration of cxpasure to the dust. ad (4) the susceptibi (1]

i as lifs infections, ete. The occupational disease
nsulllm: from such inludation has been sdefined as swhid results of occupational
activity traceahle to specific causes or labore comulitions and jolloweld by wore or
foss extended ncapacity (or work

Metabolissn of Silica. Significant amounts of a are peeseot in all body
tissues and  tlui It enters the bady ihrough the dn.umc lr.ul and the lllllL\
Moust of that ente
ot s absorbed inter the blosd as <hown h_r the

the urine, AR veretable fomds contain stk especially the
straw.  The low silica content of the liver,
cetention ol the ahsorbed silica in the hody. ca content ol lllc urine of
may be influenced at will by diet. The body possesses a very efficient axcha
fur the disposal of silica because of the b kiduey threshhold.  Silica entering

lungs n |-aﬂn.\|hl\. form is expectosated i part with s envelopine cells

most of it is carricd into the pulmonary wph channels, M.
“the lymph wodes aml cven the spleen by way of the bt

* however, may be dissob and carricd away i solti
he excreted in the vrine. astant dramaee of silica from the
fuug thraneh the inhalation of extremwly tine particles wi silica in dusty atmespheres,
so small that they are not scen wuder the microscope.

Attempts to inlluence the

of alkali have heen inconelusi
us having  depor
ving un histury «
hluml wl this fevel

4 c. a

=

Tie fnest particles

x

m the bmes by adminisir;
of the sputinn fram
S I her than those
Cxpasur m thN. Oul\ Mn.xll amounts of sihica are v the
titde difierent in oormils llun m ~!hu~lu~

REANIte cutting, nw ab wrind
The y i welicved to resnit irom twao €
a l)luchm. of the hage havi rocells uden wah dust ]
to the action of culluldal silica, the ¢xact nature of which is in doubt. The small
pacticles wnler 10 micra are the only ancs c-npablc of penctrating the by ti
Although silica plays the dominant robe in the production of silicosis, tln: ad-
mixture of other 4Iusu teds 10 mudify ihe pathological changes i the s s
that these resemble then those of wher forms of dust inhal
hears some relation 1o the perecitage of free siliva in the mistore,  Sdicate s
ashestos, pristuce a definite chanee i the hme, as welb as otber dusts such as
marble, coal, §|nl| changes are represented by a Bibeosis broucht about because
relatively  ausatuble ute particles of wrals i sallicient « otratiens have
heen' brought by the actisity of phavocye cells it intiv with the
pubmonary connective tissue.  This hbros s in
t||< walls of the smallee bromchi and of all their ms amd extemls to
invohve the supporting cumncctive e of the adjacent blowsl vessels and o some
extent also the walls of adjacent air spaces.  However, when the great najority of
tl nhaled particles are composed of oc contain ulwa there '\clup\ wmaddition, a
specific and Lacalized ty nodute—an orderly whorked
arrangenient of cells and Ghres, aml w fsom the on-
chyma. \|.mv dusts create a encralized i s one combined
c known as
e aut pntawum has not produced
mal e‘(pcnmenls the silicotic nevdule, but instead generalized fibrosis resulted.
Dusts must be dlﬁerelll ted into those which are chemically active and those
which are inert when i y tract, Wn: is a chemically active
ity b s v s \z\.;l'st i Ga el uids wind ity activity
depends on its solublllly This aclmty wlm:h u manifested in the areas where dust
paruclel are camed nlon. the lympll stream by phagocytes, causes lenans of two
] . CeTen g, .
T \ . .

a
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“sclerotic” both of which have been seproduced experimentally,
I upon ocal necrosis and slow death awd appwas to favor the
s produce the aadakor hllnnh ‘The

M ol cannot exert chewics 0 in the hag
tissue, bt i (lny \umml.u\ wa m.u'l.ui extent thoir etfeet s nn.rh.mu..ll which
may ek 10 a cert ts. Certain
dusts, such as carbo ubstances
and it has heen sigeste 3 ¥
active elinical tuberculows in silico-anthracotics thian in silicotic Tungs.

Oiher dusts sy even protect, as in the ease ol certam clays.,
alwminim oxid I'wre pucumonoconiosis wiay he only a laboratory o
pulnneary fibrosis of workees in dusty teades probably resalts from the combined
action of dust and infectivn, whether st be tubercutous wr not.

I silicosis it is
record e cans ]
o wirk, ¢
of tincly

*and "

mlkilatuan
vecureed
k.

1Y 1
knmvn to (nllow c<|m!urc to
mlation ol the inert dust

s asthima” we have this acen
ble to have a hieh incidence of bronchi
sthracotic dusl.  Furtherore, wwgu
iwosis, with or without tle-rcaho an bager be doulae
lll’l.ulllnﬂt \I.M api l |u|nrm 1 Y

(u

0
icat el
b Canes

e 25 and o
Maost workers

tdwere
ancal tnbwerenlosis
while other silicotics show oy the ailer
lumnl that wost silicoties die of tuleereubonis
made primarily on two Gindings, the proper history
cous dust ane the presence of
W and e |
s such as the fim

that spreads dowaward,
lmnr bdu o B has hee

ter i warie, amd
of llu. Iung' nxl: wented hy  petrographic
1 meraing ~|||-hu [ hm"

)
s rd\' o the patl
distrabmtiem o bhrosis due a0 silic
umr(.um of l|n~.

Fticles irom hong
het Trom D
we :muu( llc

elividded ilicens
et b s
nest dlonibly n|r

3 pacticles,
steateed  with  priss, lhl‘f(‘lnrc i the
o gibrosis cin e suspected but o
Wy nlumlml with lllc ﬁlln cons material that it may contain.  Acc
methend of Irwin with hyidrochloric acid is aow included in the
at of any lung as a means towanl a sacer diagnasis,
i e may b
riz geinders w r

dene

in other ocenyr it may tak \\anc-rs in the s whustry,
in the same room, experience different (lcgrccs of exposure dependent upon pe
the dust- hhuun. capacity of the nuse and fanctionad condition ui the lung as deter-
ceedent disease. The size and col-
structure of the particles of 3, as well as the dosage and total amount of
sitica, will nthicnee the rate of development of the discase.  Apparently particles
that are larger than 10 micra are not phagocytnsed in the fung. So a definne

.. . . - . .
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history of exposure must be cstablished
migratory. conditions under
there are nut available data o dust counts aml
is often misleading.

Ax to symiptoms, paticats can per! Xtensive o)
and the s ptoms of dyspuca and cough are h . Fever
absent lmlls; infection occurs. bul most iportant is Illc great slispropostion hetw
2 patient’s complaints and what is seen an the X-ray, the latter showing extensine
abnormal shadows comparisen with the syni

On |nlnsu.1| examination, estensive discase uay be
physical sians. The physical sieus are mercly thase
with emphysema, such as restriction of costal and disphrace
tion of uf intensificd breath sounds amd a hyperresmant note.
ahsent unless inicction is present.

As to the N-ray, ture are 3 essential types of s
smalt discrere shadows, aud | neous shisdow s
spowd to the librous  straneds,
i fbrosis.  ‘The nodular  shadow
hilum, or conglomerate nodular <hadows of tat-w 5 AppCAr;
uppee lune fields. or podular shadows may be distributed i
of the lung fields. pechaps more pronatmced on the right s
kept clear bv em With infection prese
incar strands eect Large conclomerate
ery of the hw
The (Inslnlummn i some ol these Jesion:
nweidl by the workers. and in
Many variations irom these patlerns are sex
especially aneler excessive exposure or when ather ddusts are b
prescace of injertis Bois proudle shat ahe v osenipce od the di
mlllrs is cansed by llu o otles b ploasical e
v of costal and dinphiracmatic movement. i
of symptems. It oy bl e, even o t \ -ray,
amples of such disbicaltics in

1 in general Iunp s where pa
ety described and

w. ~o that the history

e skr

cment, skinzing-
Rales are usually

ns o ~~nnlu k lincar sieansds,
COFFC-
A
around  he
we extomb into hoth
the upper two-thiesds
with the lower third
ss shaep or

. oor i the
~I||i|-

the silicutic Jesims of fine siz
tered h\‘ us are the following :
r I—Mr. T. A fonty
nild cough and exuctor:
acutely i, fever w 03 dezrees
the upper hali of both »
bikucral retinal  tubesch
The Neray revealed fine m nlr
aed 2 small cavity at ahe h-u Abex.
However, after e weeks' s n the tuwy url pulse setue
wr normal awd duemg the following senth he - The «
Pecamie comfined to the leit apes. Tn view of s i prouress the
N of milivy wberculosis was dohited. [l occupationat histosy  revealesd
that up bl thie years before ont 1o the Jopital he bl worked der 20
years polishing leather on a sandpapes wheel. were atune
the work ron and 0o precamtions were uhwr\cll to b
ln Xputim wirs nam 1 lhrnngh the

hune gickds
S wis b,

(11
inis of e hadd 0 sumerots
The pationt subsequentiy divd ol w I\lll\'l’\\\hﬂ“
“Retival tubercles were  de a see
pathobaist's report was miliary tuberen
silica content, consistent with undue exjn
gram dricd tissue).

Cose H1—Mr. R., aged $4, entered lllc New York haspital - compl:
hemoptyses. dyspnea and chest pain. On b ion there were
and dullness over the upver third of the right chest ameriorty. He ran a Jow
grade fever but was robust and feit quite well. The chest X-ray disclosed enlarged
hilum shadows, yamcularly on the right, and diffuse mottled discrete shadows

11
sure to dust (more thaie 2 maem. silica per
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throughont bethy tong fickls with a circumscribed cdensity near the eight apex.  [le
gave a3 bistory of having worked for twenty-four years as a cutter aml sizer of
ashestos- wime pagee box boaeds,  The rooms were i a continuons clinsd
of dust. Examimanon of the dust revealed § per cent silica content.  The hemaoptysis,
we telt, was o be explained on the hasis ol infection or e but we did not
kuow whethier we were dealing with oue of those processes abuse of an associated
silicusis or ashestosis. A small adule in the neck was subsequentty removed anl
shuwed carcitew We are imlined o belicve that this docs net explain the whole
process. as the man is st ative amd certainly, from the X-ray standgs ]
say that there iy no silicosis.

Case HI—Mr. C. A dish- naslur. ax..ml 4, entered Bellevae bwospital because
of couth and expe with f here was some dullness and
rales at the right base posterintly.  Chest X-ny revealed 3 honwtencous shadow
at the gight base.  His sputum coatained no tubercle bacitli lipiodat  stuly
reveaded mormalitics.  Bronchoscopic examimation disclosed a bleeding mass i
right main bronchos.  Symptoms and eiscase progressed durime the fobbowi
years.  Discrete mottled shadows first appeared in_the upper right luny
the hadow at the vight hase eleared somewhat.  Three years later estensi
normal shadows were present throughout botlt Jung fields, particularly on the cighe.
Diagaasis of chironic penumonia of unknown ctivlogy was made. M o o
a d nis o silicosis entertained, beeawse as far as coubd be determined he had
no of exposure,  Furthermore if there were  silicosis hehiay
atypivally having the fesion comtised peactically to the right v
amed then spreadime to the deit e, Aatops Im\\('\er. revealed a tap
associated with a small degree of tuberenl A picture of the lu
how much wwre oxtensive the silicotic prw was in the m.ln T,
stenosis of the right middle Jube hronchus with bronchicctasis i this
micetiomy in the tung field prolably accomned for the wnusual b
case illustrates how necessary it is to have the histaey of dust expsuse
it hiere we are unabie to eve

Cuse H'—Ur. C.. axed 43,
toration and gave a histoey of ha

povsier. It was ditlcult to obtain accurate de as to the pessability o
ca expostire except that the rooms were Gtled with clowds of dust. Rales were
present at both apices and 3 dew  tubercle bacilli were fomul in the  ~patuan.
Diccrete and siripy ve dbissentinated Ilmulu nll Both vz giebds. We
know trom the positive sputim  that  tuberenl it The patient has,
however, e well for a periond two years. 'llw «luuhlful history of exposure
together with the numerous disceete nodutae shadows i bis e, which are con-
stent with silice patient a prablem.  Is this tabercubosis alone o
is this tuberendosin with sificosis? The patient s still hving a vear lager aml
working.

Conclusion.  Cases such as these are exceptional, bug their existence must alwave
he horae in mind. [ occupational bistasy s .nl\-m.n-~ and Neray.
faboratosy  studies  prove amleading,  the  diag prrwul wres
However, mprch study oi all possible ally clears op e problem
with reasonable certainty,

. we ¢
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