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ion of animal experiments, the au- Z:
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slonged heart damage. In 36 cases 'y
‘re nervous disorders with no objec-
ings; in 11 cases, heart changes had |
: before the accident, and in 13 there i
.usal relation between the accident
ulatory damage: in four of these
» fibrillation which in one case’g
i for 7 years, and in others there
tncular extra systoles.
‘ation of young workers with regard
ttional rating. T. First {pp. 176-
steworthy is the explanation that ]
st 5 vears (after overcoming the %
" undernourishment of the war and
period) an increase in growth and *#
ient of external appesrance is §
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in functional heart and nervous
sorders (as the result of increased ;.
a1 in sport of all kinds?—L. T.) &
monozide poisoning and heart
C. Kroetz (pp. 215-219).—This
sublished in the Deutsch. Med.
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PULMONARY ASBESTOSIS: INCIDENCE AND PROGNOSIS*
J. DoxneLLy, M.D.

Mecklenburg Sanator;'um, Huntcraville, N. C.

ITHIN a comparatively short

time the occupational discase,

pulinomary asbestosis, has Le-
come a matter of considerable impor-
tance, not only to manufacturers of
asbestos  products, but also to the
worknsen engaged in the industry.
That the serious induatrial hazard of
thia type of work has not previously
received suflicient attention is becom-
i more apparent.  The manufacture
of ash-stos produets has increased
more than four-fold in the last 20
years, and hence, because of the
greater number of workers exposed,
ward the more frequent recognition as
v pathological entity of the resulting
pulmonary condition, the subject of
ashestosig has rapidly assumed greater
importance.

It ix indicated that the owners of
ashestos plants, and the workers them-
selves, nre heginning to realize that
exposure to asbestos dust is a serious
occupational hazard, and it also is
apparent that these workers must be
protected agrinst the hazard as cffec-
tively as is possible, That this pro-
teetion ean be made complete seemns
very doubtiul. It seems to be the
opinivn of engincers that the most

*Received for publication January 2,

1006,

Rend beforo the Industrinl Hygiene Sec-
tion of the American Public }Icuftf\ Awsocin-
tion at the Sixty-lourth Annual Mecting in
Mitwaukes, Wis,, Oct. 8, 1935,

effective types of suction apparatus
now in use will remove a3 maximum
of not over 90 per cent of the dust,
but the remaining 10 per cent may be
definitely injurious. In 1818 protee-
tive devices of the suction type were
placed in 8 certain asbestos mill, and
yet 15 years later cascs of asbestosis
with fatal termination were reported
among workers from this plant.  Nines
the most efficient type of protective
machinery known apparently docs not
completely proteet, Slthough the num-
ber of workers ufiected is probally
somewhat reduerd, and the time ™
quired for the production of nan ad-
vanced type of disease is probably
lengthened, the prodlem becomes a
matter for serious consideration.

In the case of any industrial em-
ployee presumed to be physically
handicapped by any condition or dis-
rase, supposedly enused or aggravated
by conditions under which he has
worked, there enters the question of
compensebility.  Pulmonary asbesto-
i3 has not as yet been widely recoe-
uized 88 a compensable disense in
states having laws governing  the
compensation of workers.  If such
cases are viewed as compensable nn-
der the Industrial Compensation Laws.
it will be necersary to decide the
degree of disability in each individual
in order that proper rating may be
made.

prie)]
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Practieajly all writers on the sub-
icct are agreed that the principal
-ymptom of the condition is a varying
egree of dyspnea, and that the physi-
val signs are those found in fibroid
tubcreulosis.  Hence a definite ding-
uosis cannot be made by a physieal
cxuminnstion alone.  The x-ray film,
however, ia distinctive, in that it
-hows a picture of putholagiea] changes
in several particulars different from
those found in the x-ray films of uny
ather respiratory ubnormality, The
presence of the condition ean be dem-
oustrated by the x-ray tilin alone, but
the degree of disability cannot he
estimated unless the symptoms and
physical signy are nlso econsidered.
The dyspnes is usually out of propor-
tion to other symptomatic manifesta-
tions, and is the one symptom which,
in the more advanced cases, precludes
any form of muscular exertion. Lor
that reason, an ashestotic victiin is
unable to scll his labor on the open
market, and must he rated as totally
disabled.

1 have seen no statistics in the
literaturce in regard to the incidence
of asbestosis among the workers in the
industry, It would scem to he g3
matter of some importance to deter-
mine the average number of employecs
who may be now, or who are likely
to beeoine, disabled by the condition,
I have lately had oceasion to revicw the
x-ray films of 151 workers in nybestoy
mills. Of these, ffty-two showed
definite  evidence of  ashestosis  in
varying degrees.  Of the 151, cighty-

six had worked iu asbestos for periods
varying from 4 to 20 years, and in
thi: gronp were fouml fifty-one of the
posative cases, A percentage of 59.3.
There wes only one case with definite

L e - Yt o
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x-ray evidencr of asbestosis who had
wotked less than § years in the indus-
try.  OF the 52 wurkers with evidener
of asbestosis oudy  four had  worked
fess than § yeurs, forty-vight having
been employed for b years or more.
There were cleven with an advanced
type, no one of whom had worked less
than 8 years. One of these advaneed
ersts had been exposed to
ditst Tor 8 years, two for 9, and one
each fur 10, 14, 12, U, 15, 16, 17 and
20 venrs,

Unfortunately L lave no pecord of
the hngi b of corviee of these ctuployees
in the vivious depactinents of the
mills, «dl of which are ragrcstionadly
dusty, but it i= veed that the cavding
toom is the dusticst, and the weuve
FOoO l)l‘ulmhly ll('\‘f-. “. i.\ pn‘,\‘ulll(‘(l
that the dustier the work, the wore
likelihood there is that pathologient
changes o the Tangs may resadt, 1t
is noteworthy, however, that some
criployees work in asbestos pluns for
years without suffering any pathologi-
cal chavges in the lungs, as far as can
be detected in the x-ray films,

In s seties of 131 employees,
nincty-nine showed no positive evi-
denee of ashestosty in the filims, Five
had worked in asbestos for 6 yoars,
three for 7, three for 8, four for Y,
six for 10, ane for U, and ouc for 15
years, A the others baed workaal for
periods varying ot o few months
to & year perecntage of
those in the series who were affected

ashestos

Siner the

witd 8o high, it secenms vemarkable that,
w0 many could he enfively free from
the condition even after yeurs of expo-
sure, Sinee this proce. o is nonsinfees
tious, the term “phivsieal vesistance to
disense” is not applicable. 1t is true
that wusculur  development  avails
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nothing as a protection against the
discase, sinec well developed men are
as frequently affeeted as those not so
well developed. [t s also possible
thut some individuals may be sus-
ceptiblo even though exposed to low
voneentrations of dust.

It is the opinion of some writers
that the inhoalation of asbestos dust
and the consequent production of
ashestosis has a tendeney to exacerbate
old tuberetdous lesions,  This opinion
ix apparently not universal. Mere-
wether (1) says “from o review of 42
futal cases of confirmed asbestosis it
appears that asbestosts . . L 13 less fre-
quently accompanied by tuberculosis
thun is silicosis.”  Gardner and Cum-
mings (2) state that “primary tubereu-
lous infeetion is influeneed only to a
limited degree by inhaled asbestos.”
Febert (3), in an analysis of 28 cases
of pulmonary asbestosis with fatal
termination as reported in the litera-
ture, found that tuberculosis was
present in only 6 cases of the 28, and
i only 3 instances wag death due
primmarily to tubereulosis,

It is universally agreed that silicosis
does tend ta exacerbate old tubereu-
lous lesions. {0 fact more or less
mpidly  progressive  tuberenlosis s
considered  the most frequent. and
st serious complication of siticosis,
Boisliniere (1) suys that siliea is the
only phthisis-peadacing dust.  Tn ob-
rervilions (or severnl vears T have
been unahie to find evidence that the
inhalation of wsbesios dust, or the
vondition ashestos ttself, has any
tendencey to render active old, appar-
ently healed tulerculous lesions,  In
this sevies of 151 workers there were
three who had o definite asbestosis in
addition to an apparvently healed tuber-
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culosis. One had been working -
asbestos for 10 years, another G
4 years, and the third for 2 v
Theto was no evidenee in the il
that the presence of asbestosiz hw!
yet had any tendency to activate th
tubereulous lesion.  The flms of 2
workers showed evidence of tuberon-
lous infection without any pathologie o
changes indicating  ashestosis.
these, eleven showed healed childboeod
type tubereulosis, but none of the~
had worked longer than 15 montts
in asbestos. ‘I'wo workees showol
healed childhnod type tubereulow
with no asbestosiz, one of whom
had spent 8 years in the work ol
the other 6 years.  There were 5 fil: -
showing apparently arrested adult typs
discase with no nsbestogis, Thi=e
filmy were of employces who lad
~pent the following periads in this
work: One each for 4, 6, 7, and 9
years; and one, no term of seeviee
given. There was 1 case with zn
apparently healed and ealeified milinry
tubereulosis with a history of only s
months’ service in the industry.

In the 151 films there were oulv
four which, from an x-ray standpoin’,
were diagnosed ns probably active
tuberculosis of the adult type, One
of these had been in zerviee for 5
months, and one cach for 15 months,
for 6 yeary, and for 10 vears,  Sinee o
ease had worked only 5 months and
another 15 months, it would seem -
probahle that this type of work conld
be the cause of their active disenze,
prrticularly as the titms of both eases
indicat~d a chrome ype of disense
and appareutly not an acmte exacerla-
tion. There renuain for consideration
2 netive cases with 6 and 10 years’
service respeetively.  Agreeing  that

oX -
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the work in asbestoy may have aggra-
vated their pulmonary condition, 2
casey of active tuberewlosis in 151
workers seemy 2 devidedly low per-
centage, if this type of industrial
oceupation hus any tendeney per se
to exacerbate old tuberculons kesions,
Tubereulosis of an active type may
be found guite wx frequently in the
routine examination of workers in any
industey, regardless of whether or not
the occupation be dusty.

Case I. The x-ray films of one man
who has worked approximately 10
years in asbestos illustrates the faet
that craployment in this industry even
for a long timne does not tend always
to re-aetivate old tubereulous Jesinns,
The first flin, tuken April 2, 1930,
shows some fine fibrosis on both sides
from the 6th to the 9th posterior
ribs, thickened interlobular pleura with
some involvement of the diaphrag-
matic pleura, and a slightly “shuggy”
beart outline, these pathologicul
changes indicating a probable wsbes-
tosis which is not very fur advaneed,
In addition to this condition the film
shows a tuberculous infiltration in
the right apex, which appears to be
in a guiescent state.  'The secoud film,
taken May 3, 1835, indicates that the
tubereulous lesion still remaning inae-
tive, although u period of § years hus
elapard sinee the previouy filin wis
taken. This man left the asbestos
industry for 8 while during this period,
but returned to it about 2 years agn,

One of the niost important problems
in the consideration of pulmonary as-
Le. tosis i whether or not the discase
i progressive, even after an individunl
hadicapped by it ceases to work in
the industry. Informstion on this
question is of considerable roment in
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rating the eventual degree of disability
of a worker, vither in the assessment of
damages i civil stits or in clabng
under Stade Compensation Laws,

Sparks (3) states that the disease is
npparently progressive, not even the
vessation of  exposure to the dust
checking it spread. Wood  and
Gloyne (8) stade that onee ashestosis
bodies are found i the sputum the
counse of {he discase appears pro-
gressively downward, and cessation of
exposure then does not cheek  the
spreiel

Many writers consider that <ilicosis
s a progressive disease, regardless of
whither or not there has been eessa-
tion of exposute.  However, Sayers
(7) says that “a e sufering from
sitnple  silicosis - generally  improves
vhen removed from the dusty atinos-
phere and plreed in suitable surround-
ings.”  Boisliniere (4) says: “Silicosis
by no means slways progresses after
the hnzard has ceased, nor docs it
alwayy produce tuberenlosis.”’

Tt is reasounble to assume that the
eventual effect of the inhalation of a
dust which somelimes confains  as
mieh s 99 per eent silien might be
somewlit more severe than that
aised by u dust which contains u
maxitmone of only 2.6 per cont. I
seem to be true, however, that the
fibrosis in aabesfosis i produeed by a
much shorter exposwee than is the
mtle in silicosis,  Gardner and Cum-
mings (2) say: ““The particles and
clongated tibers of asbestos dust do
not, during this period (2 years and §
months), penetrate so deeply into the
air pussges of the Jung as do the
other dusty previously studied,  The
tmjor pattion ik held up aml pha.
gocytosed in the luming of respiratory
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bronchioles and the alveoli given off
frome theie walls.””  Since the condi-
{ion is not an infectious proeess, it
should not continne {0 progress on re-
moval of the cansative fuctor. Gard-
ner and Cummings (2) stato that the
nshestosis hody and  the production
of fibrous tissue in the lung in caused
by hydrolysis of nshestoa fibers in the
tissues.  Theoretically, then, extension
of the pathologicul process should
conlinne until all asbestos fibers re-
maining in the lung are hydrolyzed,
which may require a considerable time.

Several of my eases seen to indieate
that the rapidity of progress of the
fibrotie change in the lungs after
cossation of exposure is dependent to
sone exteat on the amount of involve-
ment which occurred before thic indi-
vielual censed work.  Toillustrate this
point, consideration of additional x-ray
films of 3 eases reported in 1933 may
hee of interest.

Case [I. D. 8. W, white male.
Censed work in eard room of ashestos
plant in January, 1929, ofter working
only 18 months. The first film was
token June 13, 1931, and shows a
[aitly  extensive  fine fibrosis, a
“ehprey”  heart outhne and  some
invalvement of the pleura,  The see-
ond film was taken on March 8, 1935,
approsinately 1 yeans later. Come
patizon o the two films indieatey
that in the 4 year interval the densi-
ties at the hale have mereased notice-
ably, the pulinonary fibrosis has ex-
tended toward the apices, and the
hypertrophy of both the right and
Jeft heart has increased. Sviptomat-
jeully, the dyspnea has noticeably
jinercased within the last year. 'The
man has not been exposed to asbestos
dust since January, 1929,
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Case III. C. A B, while nal-
Quit his work in the eard room of
nabestos plant in June, 19381, after
having worked continuously for
vears. The first filin was taken Jure
13, 1831; the scrond film, Jaauary .
1035. The first film shows a Lilarer
fibrosis over the lower two-thipd 1
the lungs, the usual “shaggy” her:
outline and adhesive pleurisy,  l'i:
case was dingnosed well-advaneed - -
bestosis. The last film showa -
extensive progression of the condition.
the fibrosis having extended into the
apices, and also become more dense.
In spite of the fact that this man ha-
had no exposure for a period of 3}
yeary, the condition hna steadily b
come more cxtensive. At the time
this is written he has begun to show
symptoms of progressive heart failure.
and a fatal termination seems in-
evitable.

Case IV. R. G. J., white male.
Quit his work in the card room of an
asbestos plant in April, 1930, Th-
first film was taken April 23, 1930,
and shows fine fibrosis and niottling
over the lower lung Gelds with some
“shagginess” of the heart outline a~|
pleural adhesions. The next  tibin,
taken September 2, 1031, 16 months
after the first film, shows some in-
ercase in the pulmonary Fheosis, - This
man, under rest tren ment, improvesd
his general physical eondition ma-
terinlly. He wosadvived rot to retum
to work in an asbestos plant, but he
uid not heed this advice beeause he
felt that he must make an attempt
to care for his family. e started o
work again in M:o, 1933, and con-
tinued until October, 1934, when h~
was foreed again to leave his job.
The final film, taken August 30, 1934,
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indicatey extensive progression of the
fibrosis well up intv the apices, and a
definitely hopeless outiook. In fact
this man is beginning to munifest the
physical signa and symptoms of pro-
gressive cardiae failure, which, in my
opinion, is the tetminal result nost
{requently met with in pulmonary
asbestosis.

The rate of progress of the condition
in Case 1I, and the extensive progross
in Cuse III, even though there way
cessation of exposure in both cascy,
qualifies the statement of Wood and
Gloyne (6) that “once ashestosix
bodies are found in the sputum the
course of the disease appears progros-
sively downward.” Asbestosis bodiey
were not found in the sputum of
Cusc II, but were found in thut of
Case III. The sputum of Case IV
was at first negative for the bodies,
but they are present sinee the condition
has become far advanced. Inciden-
tally careful examination of the spu-
tum of cases with definite asbeslotic
involvement in the lungs frequently
fails to exhibit asbestosis bodirs.

‘The bigh percentage of pulmonary
ashestosis (34.4) fuund in this geries
of 151 workers, indicates unquestion-
ably the nced for more complete
protection of empluyers in ashestos
mills.  Sufficient evidence has been
penduced to prove that the inhalution
f usbestos dust is productive of scrinus
impairment of hcalth. In fact, the
vietim of ashestosia, o3 a rule, eventu-
ully becomes tolully disabled from
cnguging in any form of labor. The
most prominent and lasting syinptom
of this disense iy dyspnen, and this
isout of all proportiou not only to
the physical signs found in the lungs,
but ulso to the pathologieal changes
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depicted in the x-tay films. It is this
symptom which very frequently pre-
clides any form of physieal exertion.
Furthertaore, even i thuse cuses in
which the x-ray {iling show 4 negligible
inerease in the pathological process
over a period of years, there is no
indicated itnpeoverent in the dyspuea.
Scrinl x-ruy films indicate that the
condition s slowly progressive even
when exposute hay been discontimued
for severd years, ‘The proguosis for
extension of life after eessation of
exposure in the casey in which involve-
tient i not far advaneed iy eneourag-
ing, but the hope for amelioration of
the dyspnen is not encouraging,

An industrind worker i9 entitled to
every protection that may safoguand
his health, so that he may carn a
livelihood for binself and family for
at lewst o renconable petiod of years
in the work in which he iy most
gkillel, I he iy prevented from con-
tinning in such work beeause of im-
pairnwnt of health through no faalt
of his own, he iy entitled to some
remuncration for his losa of earning
powee. “Uhat protection of asbestos
workers has been woelully lacking in
the past has been defiitely shown,
It i imperative that such protection,
as nearly complete as possible, be
providad by mill ewners.  Liflicient
profeetive devieey will be far less
expensive in the final check up than
the aggregale of numerous cinims for
comprnsation and frequent damage
suits, That complete protection can
be afforded Ly the devices in use at
the present tinie scemd to be somewhat
doubtful, but workers are entitled to
the highest type of protection which
the cugineers fuuilinr with the hezard
can provide.
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A SURVEY OF A GROUP OF EMPLOYEES EXPOSED TO
ASBESTOS DUST*

S. B. McPrEETERS
Charlotte, North Carolina

T\HE dangerous dust diseases,
Tsilicosis and asbestosis, are be-
ing widely studied at present.
It has been estimated that there are
more than 750,000 silicoties in the
Uaitedd States while there are only
53,000 to 40,000 persons engaged in
ihie asbestos industry in the world.
[n the United States in 1929 a total
of 9,237 persons were said to be em-
ployed in the manufacture of asbestos
products other than steam packing
and pipe and boiler covering. While
it employs a relatively small number
of persons, the asbestos industry has
had a remarkably rapid expansion and
by reason of the widespread and varied
uses of its products which include
“matches, filter pads, paints, roofing,
high pressure jointing, electrodes,
brake linings, clutch rings and insu-
lating material in a great variety”
the industry occupies an important,
increasing, and permanent place in
our economie establishment,

Asbestos is deseribed chemically as
a hydrated silicate of magnesia con-
taining little iron and almost no
caleium. It is a fibrous mineral which
can be split up into flexible fibers for
spinning and weaving. When it is
processed some of these fibers are
fragmented. The fine fragments are
inhaled by the workers. It is the
particles smaller than 10 microns which

*Received for publication January 7,1936.
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are the cause of the distinctive pul-
monary fibrosis called asbestosis.
Gardner writes that “these asbestos
particles are phagocytosed as they arc
caught on the irregular walls of the
terminal bronchioles. The phagocytes
for the most part migrate directly into
the substance of the adjacent walls
and there stimulate growth of connec-
tive tissue cells. There results a
collar of fibrous tissue about the ter-
minal bronchioles which contracts and
constricts the tubes. The constriction
produces collapse of the distal alveoli
(atelectasis). The collapsed area be-
comes fibrous from mechanical causes
(collapse induration). In asbestosis
unlike silicosis there is little or no
transport of dust into the lymphatic
system and no nodule formation.”
“Intervening units (between the af-
fected lobules) not being involved still
contain air and permit the passage of

x-rays. Consequently the roentgeno- .

gram fails to show massive homogene-
ous shadows.” The appearance on the
film has been frequently likened to
ground glass.

This paper reports the results of a
survey of 210 persons exposed to
asbestos dust. The conditions im-
posed upon the survey did not permit
the thoroughness of study to be
desired, but all of the employces were
given a brief, general clinical examina-
tion which included taking their past

e v
P oy
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headth and ocerpational history and
a physical examination. No labora-
fory examinations were made. Al
had « single film made of the chest.
The lust coneentrations are  not
caual in the various departments.  In
the preparation department the proe-
exsex of grinding, crushing, and nix-
ingare carried out.  Here the quantity
of dust is greatest and consists alimost

TABLE 1

NtM-] FEXR
HER | CFENT
Total examined oo 200
Normal lunes 123088
Pultnonary fibrosis, linear type 9 4
Heavy luear shadows in the
cardiophrenie anele 1 a2
Cardiovasealar pathology 27114
Plenral adbesions 71 33
Azvgos lobes 00 21 00
Bony pathelogy L E
Pleurn-pericardinl adhesions 5 20
Bronchivetasis. oo 3 14
Asbestosis questionable oo, 2000 95
Ashestosiz moderate ..o oo 25111 8
Ashestosis ndvaneed .o 8 38
Primary “pulinonary  tubercu-
losis:
Primary foet . . .. 61 28
Cudeified Ivimph nodes 0 5] 23
Seeomlary pubiionary tubereu-
Toats:
Minimal O 21 09
Moderately advaneed _ 0 4119
Far advaneed e 0] oo
entirely of ashestos particles.  In the

other departments the material proe-
exxedd ix n mixture of ashestox and
cotton. Here the proportion of ax-
bestos particles s less and the total
dust ix also less,

Table 1 summarizes the varions
types of pathology noted in the films.
Of the 210 persons examined, forty-five
The films of one hun-

WOTre negroes,

[Apr., 183

dred and twenty-three, 58.5 per cent,
were reganled as showing hing-fields
that were normal, except for a xmall
primary tuberenlons foeus in one,
Of the 210 flis, fifty-three, 25.2 per
cent, were regarded as showing definite
or questionable evidenee of ashestosis:
of the fifty-three, 20 films were elasrd
as questionable.  Had stercoseopie re-
takes been allowed, it is believed that
this number could have been greatly

reduced. The indispensability of
competent  roentgenologic  technie
needs to be  emphasized.  Thirty-

three films, 157 per cent, showed
definite ashestosis; in twenty-five, 11.8
per cent, the process was maoderate
in extent; and in eight, 3.8 per cent,
more advanced,  In the remaining 314
films various types of thoraeie pathol-
ogy were noted, none of which were
ascribable to ashestos dust.

Table 2 presents the normal hung
group and shows the distribution of
the group in the various age-periods;
the incidence of cardiovascular abnor-
malities seen in the films and dyspnea
according to age-periods; the number
with chest expansions averaging ap-
proximately 3 inch, 1} inches, 2}
inches and 3% inches; the total number
of employees in cach  departnent
whose lungs were normal, aund the
munbers and lengths of exposure to
ashestos dust of those in the several
departments.

Table 3 shows the incidence and
extent of asbestosis from inereasing
periods of exposure in the several
departments,  In this table conployees
are plaeed in the department where
they work at present. It is obviously
a practical impossibility to trace the
transfer of each individual from de-
partment to departement and oo abe

EXPOSURE T

rol. 18, no. 1)

management  states  that somethin,
lik2 85 per cent of employees contin
inthe departnient in whicki they bega
it has been assumed in the discussic
that the employee has been at L
present work throughout his exposur
From this analysis it appears th,
of 9 persons exposed for more than
years to dust concentrations effecti
in producing disease, four, 44 per cor

T
AxaLvsis o GRoUp OF |

Dysprea.. ................. 1
Cardiovascular abnormalities.
Chest expansion y ... ] o1 I

Number in each age period. . 36 !
1
!

Number in each grade .. . 2 ]
Years of exposuree . ... 1-2 |

Departments: i
Preparation...... . ... . ...
Carding . . ...
Mule spinning ... ... ..
Spooling ...l
Twisting. ... ... ..
Winding ......... .. ...
Ring spinning
Weaving. . .......... e
Maintenance. ... ..........

I e N N

=
<

=
2
o
=

escaped asbestosis; of 32 persons
posed for more than 10 years
similar concentrations, fourteen,
per cent, eseaped; of 70 persons
exposed for more than § years fo:
five, 64 per cent, escaped, and of
persons exposed for more than 2 y.
and less than 5, twenty-four, 85
eent, escaped.  Prolonged exposur
disense-producing  concentrations

dust alone dors not seem to have




g

~

rol. 18, no. 4)

management  states that something
like 95 per eent of employees continue
in the department in which they began,
it has been assumed in the discussion
that the employee has been at his
present work throughout his exposure.

From this analysis it appears that
of 9 persons exposed for more than 15
years to dust coneentrations effective
in producing disease, four, 44 per cent,

TXPOSURE TO ASBESTOS DUST
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sufficient in a great percentage of
these cases to produce asbestosis.
Attention is called to the fact that
in the same department, that is,
where the coneentration of dust is
the same, some exhibit the disease
after a short exposure while others,
after much longer exposures, escape.
Nor is the incidence of disease always
as great among those who have been

TABLE 2
ANavLysis oF GRoup oF ExMpLovees witit Noruar LoNes
AGE
TOTAL
15-24 yvearn | 25-34 years | 3544 years | 45-5¢ years| 5584 yeare
Number in each age period. . 36 57 22 6 2 123
Dyspnea..................... 1 6 1 1 9
Cardiovascular abnormalities. 2 3 2 2 9
Chest expansionn ...........| 0-1 1-2in. { 2-3in. | 34 in, | Not re-
corded
Number in each grade..... .. 2 67 18 3 3 13
Years of exposure............{ 1-2 2-5 510 10-15 15-20
Departments:
Preparation................ 4 1 5
Carding. ... ............... 6 4 4 2 18
Mule spinning.............. 5 1 4 1 2 13
Spooling ...l 3 2 4 1 10
Twisting. .................. n 1 5 1 18
Winding ................ .. 19 1 7 3 30
Ring spinning ... ........ 1 1 2
Weaving.. .......... ..... 8 2 8 1 1 20
Maintenanee. .............. 4 3 2 9
Total............. ... ..., 61 ' 14 35 10 3 123

eseaped asbestosis; of 32 persons ex-
posed for more than 10 years to
similar concentrations, fourteen, 43
per cent, exeaped; of TO persons xo
exposed for more than 5 years forty.
five, 64 per cent, escaped, and of 28
persons exposed for more than 2 years
and less than 5, twenty-four, 85 per
cent, escaped. Prolonged exposure to
disease-producing concentrations of
dust alone does not seem to have heey

e

exposed for equal periods in depart-
ments where concentration of dust is
greater as among those who work in
departments where it is less.

The incidence of disease inereases
with the duration of exposure and
the concentration of effective dust, but
not directly or constantly. No length
of exposure or concentration of dust
produced the discase in more than 60
per cent of persons exposed in any
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department, It seems to be true
everywhere, that some workers are
not affected however long the exposure
or high the concentration. These
facts suggest differences in suscepti-
bility. As to what deficiencies in
defense or possible reinforcements of
the attack exist in those in whom
asbestosis occurs, other than the
recoguized difference in the compe-

were made to observe the behavxor of "
respiration in response to the changing’

ventilatory demands of graded physi-
cal exercise. - Dyspnea here means
that the persons replied ‘““yes” when
asked, “Do you have any shortness
of breath under ordinary circum-
stances?” This “yes” is understood
as meaning that these persons when
engaged in usual activities were with

TABLE 3
ANnavvsis or Errecr aND DuraTION oF Exrosunz 1N VaRIOUS DEPARTMENTS
DURATION OF RXPOSURN
0-2 yoarn i yeans $-10 years 10-13 years 13-20 years
DEPARTEANTS Sls 2l 2le 2le 2le
o 1 e I b - g— 03 55
- iéiéagﬁgéiﬂﬁ!gsiﬁg‘mééiéi’é
ik EE1E k- alg|3 A
54 g h ¢ Heh HERHE R THIK
FEHUUUEEHH LU HEEHEHEE R
Preparation...i 3{ 3 72 3] 2 1 3
Carding........ 8 71 86 |2 13) 5{ 11 3{ 41 7{ 1| 3] 2 1 12
Mule spinning.| 5 5 3 3 86l ‘2132 {1 42{ (5
8pooling....... 33 2| 2 65 (1] 3(21 1
Twisting....... 15{15 141 8l 71111 3 2 1 1 1 2
Wisding....... 20420) 3| 3] 9 81 6l 4 1)1 1
Ring spinning.| 11 1t 1 1 1j 1 1
Weaving....... 10(10 6] 4| 1 1219112 | &3 | 11 5
Maintenance...| 6| 6 5 4] 1 531 {1 3{1{1]1 1 n
Total........ 71{70] 1 28241 2 2| 704581253214792#9422133
Number with
dyspnes..... 1 3 7 2] 3 2 2| 3 1A
Cardiovascular |
disease. ..... 31 2 21412 1 2] 5} 1 1

zency of the protective mechanisms
in different individuals, no comectum
is ventured. Vv

As of silicosis, dyspnea may be ssid
to be the characteristic symptom of
asbestosis. ' The dyspnes here re-

- ported does not refer to more fre-
" quent, more forceful or embarrassed

= operations of the respiratory mecha-

nisms objectively wmanifest.

No tests

gtzater or less frequency conscious of
an unaccustomed sense of inadequacy
- attending the ventilatory - process.”
-This experience was not infrequent
among persons with lungs roentgeno-

logically and by phywical examination "
normal, occurring in 8.1 per cent. : .
The experience was more than twice | [35
a8 frequent among those With definite’

asbestosis. Six of the 33 asbestotics

EXPOSURE

5 (181 per (-(.'nt); stated that they |

some shortness of breath; three of -

more advanced. But the most ;
“vaneed cases showed no special resp:
tory cffort during examination =»

RN
= 0, l.—Moderate asbestosis.  He.

o

‘.po cyanosis and none declured
or impaired ability to carry o
-thﬂr jobs. Among the thirty-t

bestotu‘w dyﬁ]mva was  twice
frequent in those under 45 year
age, 42.1 per cent, as in those
. 45 years of age (21.4 per cent).



EXPOSURE T

(18.1 per cent); stated that they had
somc shortness of breath; three of the
, 25 moderate cases and three of the 8
Fe'more advanced. But the most ad-
‘ vanced eases showed no speeial respira-
- tory cffort during examination and

BESTOS DUST

: {

of " the twenty-four gxi(h dyspnea’.
showed cardiovaseular pathology in
the films and also had high blood
pressure, but none of the five had
definite ashestosis.  Dr. William 8.
McCann reminds us: “Respiration is

SANEN -
 F1a. L—~Moderate nsbestosis.  Heavy pectoral muscles exaggerate the appearance

of fib

:no cyanosis and none declared lack’

>of or impaired ability to carry on at
*their johs. Among the thirty-three
ubestotics, dyspnea was twice as
frequent in those under 45 years of
age, 42.1 per eeit, as in those over

45 years of age (214 per cent). . Five
rars ~

rosis.

not a function of the lungs alone. but
of the heart, blood and tissue ability

. to absorb oxygen, and also to undergo
‘oxygen want sueh as the triined
-muscles of athletes withstand oxygen

want.” '
Decreasgd chest expansion may be
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said to be the cardinal sign of ashesto-
sis, Among the normal lung group,
56 per cent had an expansion under 2
inches, 44 per cent ahove 2 inches.
In the group with definite asbestosis,
69.6 per cent, had a chest expansion of
less than 2 inches, 30.4 per cent, had
an expansion above 2 inches. The
proportion of those with the lower:
degree of expansion was increased
about 24 per.cent among the asbes-
totics. Chest expansion depends not
only on lung distensibility but on the
mobility of the bony and soft tissues
of the thoracic cage and of the dia-
phragm. It is often astonishing how
_ training and practice can rapidly in-
crease chest expansion. The indi-
vidual learns to exereixe fully anatomic
. capacities which were prescm, prior to
the training. .
From the foregoing findings it
appears that the assumption that a’
‘sense of air want and restricted chest
expansion are due to an existing as-
bestotic involvement of the lungs
roentgenologically manifest, should not,

be made too hastily. A L

‘Studying the compatibility of as-
bestosis with length of life snd work
it is to be noted that: One employee
with advanced asbestosis above the
age of 55 who had worked in dust
more than 15 years was still able to
work. One employee, 54 years old,

with advanced’ asbestosis ‘who had

worked in dust more-than 10 years

_was still able to work. Three em- .

ployees with moderate ashestosis and

.. above the age of 44 who had worked

in dust more than 10 years were xtill
ble to work, Of this group of §
asbestotics above the age of 44 (three
“with ' moderate asbestosis .and two
with advanc : asbestosis), one com- .

plained of shortness of breath of -
the eleven with moderate ashestosis
and the three with advaneed asbestosis
who had worked more than 10 years,
one, (7.1 per cent), complained of
shortness of breath; these fourteen
men had chest expansions which com-
pared favorably with the normal lung

“group-. Sixty-gix and two-thirds per
“cent. of these 14 ashestotics had a

chest expansion "under: 2 . inches,
whereas 56 per cent of the normal
lung group had the same limits.
But 78.9 per cent of those with definite
asbestosis who had worked in dust
under 10 years had chest expansion
undér ‘2 inches and 26.3 per cent
complained of shortness of breath,
The older persons, whether with mod-
erate or more advanced asbestosis,
appear better adjusted to the dixcase,

The average exposure for the entire
group with asbestosis was 10.2 years,

for those with moderate ashestosis -

10.3 years, and for those with ad-

vanced asbhestosis, paradoxically, 100 -

years, - If the entire group with ax
bestosis i8. divided into those below

“and those above 40 years of age, the

exposure of those with moderate
asbestosis below 40 years of age was
9.5 years and above 40 yeams of age,
12.4 years. For those with advanced

“asbestosis the corresponding averages

were 9 and 11 years respectively.

late age-periods with working ability

not impaired below’ the level of con- 7
tinued employability in the depart- -

ment where the disease was incurred,
No very rapid development of the
direase was noted. Only 2 cases

joccurred where the exposure had been .
‘less than 5. years. As'a rule § or ;

- more yoam of exposure was. rvqum-d

Advanced asbestosis may exist in .

= in silicosis where infection js »
- posed were found in these a:
bt eases, . The progression of the
in this group was very slow.

. The evidence presented as
‘ect‘of asbestosis upon tuber
“this_survey is somewhat I
p!m! tuberculous infiltratio.
ed in. the films of 17 emp!
thera was no other evidence of tu



No conglom losis scen in these fi
cerate or massive losxons such as occur - assumed that most of these infiltra-
silicosis where infeetion is superini- * tions formed in the late teen age or.
.posed were found in these asbestosis  before 25 years of age, then exposures .
eases, . The progression of the disease  to asbestos dust varying from § to 15
in this group was very slow. ' e years had produced no evidences of .

il
l
i

actn'atlon to‘be scen in the films..
asbestosis upon tuberculosis - Four of these apical tuberculous in-
survey is somewhat limited filtrations were found in jasbestotics,

*two with moderate and two with more -

- advanced processes.” Six lesions with |
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minimal and 4 m(xlvmtoly .uh.mml
(American  Sanatorim - Assoviation
Classtfication),  One matlerately ad-
vaneed lesion was found in a man 24
years old who had been exposed to
ashestos dust in the winding depart-

Fra, 3, -Lnteral position,

ment for 6 years.. The lesion appeared
“soft” aud luw(ub(o, there was, fow-
ever, no endonpo of accompanying
asbestosis, . The (discase jin this mod-
erately ad\nm-w( caxe_was clinienlly

manifest,  though ‘tbe )ploycc re-
i
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gurded IunN'lf as i good healthy,

One of the moderately advanced .
sTons was I'ouml_in an muplnym- 47
years of age who had worked iy the
winding department for 9 years gy

showed no evidenee of whestosis, g

(Same cave na Fig. 2)

third emiployee with a mml«' rledy e
vane o tubere lons lesion had worked
i the (wisting department for 10
Yours but had no wshestosis,  The
hmrlh, an employee 37 yeary of age’
“who had vorked in the. \\cxumg dl:-

~The tuberculous lesion in this o

could satisfy rigid eriteria of a hes
lsion. Three of these lesions w

. setive and were accompanied by ct
" eal manifestations. The one les
“associated with asbestosis was hee

and the employee dpparently wa:

- good health. One of the two mini

keions was in a man 24 years of

" who bad worked 15 months in
‘twisting department and whose f

did not show asbestosis; onein a1
37 years of age who had workec
years in the winding department

Grour or 24 EMPLOYEES WITH AB
»

Number of employees in each age-
period....... P P

Hypertension.............
Years of exposure. ...........ea..-
Number of employees..............

bsd no asbestosis. One of
" minimal lesions was apparently ht
It is felt that no evidence ¢
sggravating effect on tuberculo:
ssbestos dusting is to be fou
" these cases. Only one of tb
&ﬁnx:nlly significant lesions ws
' Teompanied by asbestosis and
- lsion had every appearance of
. healed.- The incidence of pulm
* tuberculosis (2.8 per cent), is reg
comparable to the incider
many other industrial groups in
.the association is close and pro.
and-whose general standards of
and hygiene are not as good as
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;" tuberculosis (2.8 per cent), is regarded

“partment had moderate a.sbmtosm. ;
7The tuberculous lesion in this case
" eould satisfy rigid criteria of a healed

lesion. Three of these lesions were

- setive and were accompanied by clini-
- eal manifestations. The one lesion
“associated with asbestosis was healed’

and the employee apparently was in .

- good health. One of the two minimal

lsions was in a man 24 years of age -

" who had worked 15 months in the
[ iwisting department and whose films
~ did not show asbestosis; one in a man -

37 years of age who had worked 12
years in the winding department and

The films were studied to dxscover "
-any accentuating effect of a focus of

tuberculosis on the surrounding as-

bestosis. No convincing evidence of

such an effect was seen. Tuberculosis
and ashestosis were coincident in
only 5 employees. The average dura-
tion of exposure for the five was 10.4
years and for the entire group with
asbestosis 10.2 years. No accelerating
effect of tuberculosis on asbestosis
could be inferred.

Twenty-four films showed abnor-
malities of the heart and aortic shad-
ows (Table 4) and eleven of the

TABLE 4
Grour or 24 EMPLOYEES WITH ABNORMALITIES OF THE HEART OR AORTIC SHADOW
+ i AGH
! I
18-24 yoars | 25-3 years | 3544 yoars | 45-54 years | 55-00 years
Number of employeea in each age- .

. period..euees Prerbesaetiatasinan 0 -1 9 5 3
Dyspoea.....ovvviiiiniiiiiinn, 0 1 2 1 1
Hypertension.........o.ooovvvvnnns 0 8 8 4 3
Years of exposure................. 0-2 25 5-10 10-15 15-20
Number of employees.............. 4 2 9 9
AsbestoBis......o.uviieiiniinn.. 3 2

. bd no asbestosis. One of these )

" minima! lesions was apparently healed. _

It is felt that no evidence of an-
sggravating effect on tuberculosis by
sbestos dusting is to be found in
thess cases. Only one of the six

 clinically significant lesions was ac-

“eompanied by asbestosis and that
lesion had every appearance of being
bealed.- The incidence of pulmonary

a8 comparable to the incidence in

'} many otber industrial groups in which .

“f-

the association is close and prolonged
- snd-whose general standards of living -
and hygiene are not as good as might

twenty-four abnormalities were found
in the 45 negro employees. A Wasser-

‘man test was not allowed. Ten of

these negroes were under 45 years of
age and one over 55 years of age. In
this group of 24 employees with
cardiovascular changes, three had a
norma! blood pressure and the rest had
bypertension. Five of the group with
cardiovascular abnormalities had def-

- inite asbestosis, three of these were

negroes under 35 years of age (Table
5). f
" Waring and Black in an admirable
. paper dlscuss, “The Syndrome of Ob-

structlon in the Lessér Circulation”
TONCY Q8 Ma 1080 and

\
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give as its clinical features, cyanosis,
dyspnes, polycythemis, and right ven-
tricular preponderance.

The blood was not examined in the
cases here described and no electro-
cardiograms were made. Cyanosis
and dyspnea were not observed in any
of the 5 ashestotics with cardiovascular
disease. In view of the pathology

characteristic of asbestosid, namely, .-

constriction of the terminal bronchioles
with no perilymphatic or perivascular
fibrosis as in silicosis, less obstruction

JOURNAL OF INDUSTRIAL HYGIENE AND TOXICOLOGY

tions in the group does not appesr to
be excessive,

To make & scientific appraisal of
the effect on the employees in this
plant of exposure to asbestos dust,
it is necessary to know how many
employees during the 15 to 20 years
covered in the study have died or quit
and how many of these had asbestosis,
This knowledge is not available. Cer-
tainly it might add greatly to the
gravity of the picture. The most that
could be done was to note the effect

TABLE §
Assrsrosis wiTE CARDIOVASCULAR Lxsions
EMROTES ' BMPLOTRR EMFLOTRE AMPLOTRS BMFLOTER
no. 61 xo. 92 0. 121 . »o. 138 no. 167
Age.vvinrannnnes 4 - 53 7 .30 30
Race................ White White Black Black Black
Blood pressure...... 174/98 170/110 158/104 130/82 134/90
Years of exposurs. .. 13 7 10 7
Asbestosia. . ... fevees Moderate Advanced ‘Moderate Advanced | Moderate
Dyspnea............ No No ’ No © No No
Chest expansion...., 2.5 in. 1.5in, 1.5 in, 1.5 in. 1.5 in.
X-ray pathology,...] Enlarged | Eplarged | Enlarged Enlarged Enlarged
: i ‘ i ~ aortic _ sortic heart sortic
. . shadow. shadow. shadow
. 5 Enlarged | . Both ven-| /
: right and |, tricles en- /
left ventri-| ¥ larged = | .. /¢
cles K

of the lesser circulation would seem
to be expected in asbestosis than in
silicosis and consequently less stmn
on the right heart.

The frequency of respiratory infec-
tions was investigated, - Each em-
ployee was asked, “Have you had
© severe colds, ‘fiu,’ or pneumonia and
- how often?” - None said they had had

: neumoma, 8ix atnd they had had >
<Hifly" elght mentioned baving 'had
. colds gince being exposed to, "asbestos -
#dust, and one spoke

h ivu.pb ALJAV 3
S

on those now present in the plant,

_ after varying periods of exposure..

SuMMARY
‘1. In addition to duration of expo-

sure and concentration of effective .’

dust, it appears that individual re-
sponse to the inhalation of asbestos :
~dust .is an important factor in the
produchon of asbestosis.

‘2. Aabestosm is infrequently found
hsvmg frequent ¢ ~before'5 years of exposure to industrial
respm ryinfec? concentmtxong o( aisbestos - dust. ~In

'i'tApr{. 108 "

. this group even under du:
-Jeontinued 15 years or more,
¥ id not
1 involvement attended by m
* eal manifextations or disabi

progres<- to  an

3. R(x'utgmul(»;,i( ally ad
. bestosis was not’ incomp
ablhty to work at the proce
“it wax  ineurred.  Contin
-entatling exposure to diseas

/.. concentrations of asbestos «
- inereases the extent of fibr
.18 to 'be advised against,

4. The evidence present

o~ - - o
+atudy warrants the opinion

the reduction” of -dust “con
now feaxible by available .
inating- devices, the ineider




“eontinued 13 years or mare, the diseasg
did not progress to anextent of
involvement attended by my ked elin
cal manifestations or disability, ="
- 3. Roentgendlogieally advanced as-
bestosts was not iucmnpﬂtiblc ‘with

“now feasible' by available ‘dust elin
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motely resembling those of silicosis by
injecting sericite.”! The authors realize
that their results “may not exactly repre-
sent the pathological changes produced by
the inhalation of sericite by miners’” but
they feel that the results may be useful for
the comparisons which are made possible
between quartz, sericite, and other dusts.—
Philip Drinker.

Faminian Disposition T0 SIuicosis. 1.
Lochtemper. Aerztl. Sachversiind.-Zeit-
ung, vol. 41, pp. 174-175 (1935).

The author writes of a family several
members of which contracted silicosis
shortly after working in the same industry,
where they were exposed to quartz dust.
Members of another family, on the other
hand, showed only light cases of silicosis,
although they had worked some years under
the same conditions. The author draws
attention to the fact that there may be a
family disposition to silicosis, although he
cannot assert that this is true.—L. Peleky.

EPIDEMIOLOGICAL ASPECTS OF SILICOSIS AND
TusercuvLosis. A. S. Pope and D.
Zacks. Am. Rev. Tuber., vol. 82, pp. 229-
242 (1985).

1. In representative groups of both gran-
ite- and foundry-workers in Massachusetts
the frequency of silicosis, and of silicosis
with tuberculosis, was found to be posi-
tively correlated with the duration of expo-
sure to dusts containing free silica and to
the concentration of such dusts in the
occupational environment.

2. Among the granite workers examined,
silicosis alone was found in 15.2%, and sili-
cosis complicated with tuberculosis in 7.6%,.

3. Tuberculosis is the cause of death in
over one-third of all granite-workers, a
proportionate mortality three times that in
foundry-workers, and four times that in all
males of 20 years and over.

4. Among the employees of 10 Massachu-
setts foundries, silicosis was found in 8.8%,
and silicosis with tuberculosis in 2.6%, a
total frequency of one-half that found in
granite-workers.

5. The silicosis found in foundrymen was
not only less frequent but also less advanced
in degree than that in granite-workers.

[Jan., 1936

6. Though there is an excess of tubercy-
losis deaths among foundry-workers, pneu-
monia, which is the cause of about one-
fourth of all deaths of foundrymen, appears
to be the greatest occupational hazard in
the industry.—Authors’ summary.

Two Cases OF Squamous CanrciNoma or
THE LuNG OCCURRING IN ASBESTOSIS.
S. R. Gloyne. Tubercle, pp. 6-10 (Oct.,
1985).

The two cases described were women
workers in an asbestos factory. One, aged
35, had been a spinner for 8 years and sur-
vived for further 9 years. The other, aged
71, worked ouly for two periods of 6 and 13
months as a mattress maker and lived for
15 years sfterwards. No etiologica) asso-
ciation between the carcinoma and the
asbestosis is claimed. The malignant le-
sions were smal!l and were not recognized
during life. They were circumscribed with
no extension to important structures; no
secondary deposits were present. The as-
bestosis was fairly advanced and of long
standing; pigment, asbestos fibres, and
asbestosis bodies were pushed aside by the
advancing growth. Neither disease seemed
to be sufficiently advanced to have caused
death by itseli; the combination was fatal.—
E. L. Collis,

Long FoNcrioN anp X-raYy PICTURES IN
THE LEGAL EsTiMaTION OF LONG DAMAGE
FROM Dvusts IN CoMPENsATION CasEs.
W. Schmidt, E. Gaubatz, and Holtzmann.
Aerztl. Sachverstind.-Zeitung, vol. 41, pp.
178-18% (1935).

The authors bave investigated lung dam-
age from dust inhalation by procedures
other than x-ray. Lung function was deter-
mined spirometrically, the apneic pause and
residual air was determined and work tests
were performed using an ergometer. Vital
capacity alone was found insufficient for
judging functional disability but the apneic
pause and residual air gave a convenient
objective scale for judging emphysema
while the work studies gave useful data on
the heart action. It was established that
working capacity and disability could not
be judged by x~ray alone—{acts which are in
general acceptance.—L. Teleky.
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Review oF LITERATGRE OX
BreaTHING DusTts wite Sp
ENCE To Siuicosts, Part 111
ringlon and 8. J. Davenport.
AMines, I. C. 6857, (Oct., 1933
In this Information Circula:

deal with the economic and lep

dust disease in industry, and
ehosen list of references.

A summary and general con
complete the series and it is

_that this valuable informatior

in book form.—H. N. Lawson.

‘Dust StorMs AND THEIR Pos:
oN Heavre. E. G. Broun.
and R. L. Labourn. U. S.
Repts., vol. 60, pp. 1869-13¢
1985).

“1. The dust storms which |
in the central west are the clim
period of decreased rainfall, a !
of vegetation, and high winds.

2. Crop and livestock los~
large. It is believed by aut’
although there has been muc

DUST, SMOKE, FUME¢

PRESIDENTIAL ADDRESS. R. .
de Smidt. J. Chem. Met, .
Africa, vol. 86, pp. 18-28 (41
A review of the methods of

tion and dust control in the &
gold mines. The author em
little progress was made unti
was approached with the vic
mine air must be treated in p
same way as gassy mine air.
should be controlled to prod:
dilution. Mine air filtration :
given highly satisfactory res:
mines.

The author questions the wi
cation of cooling as a means
the high temperature and hig
deep mines. Dry methods o
but face one serious obstacle
wet methods of control are nc¢
the miners and the general p
mental to safe work in dusty
will have to be educated to -
methods.—T'. Hatch.
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DUST HAZARDS AND THEIR EFFECTS

STtupixs ON THE ABSORPTION Or Dust IN
TAx ResrIRATORY Passages. II. As-
8ORPTION OF MaNGANESE D1ox1DE DUST.

. O. Ehrismann. Ztschr. . Hyg. u. Infec-
tionskrank., vol. 117, p. 662 (1935).

The suthor subjected rabbits to daily
exposures of 4 hours, over a period of 3
months, to manganese dioxide concentra-
tions of 10-20 rags. per cubic meter or he
gave them & maximum of 3 gms. of manga-
nese dioxide by means of throat probe over
s period of 33 weeks. He found increased
smounts of manganese in the organs,
though no more in the lungs than in the
other organs; there was a decrease in the
erythrocyte count and in the bemoglobin
content. The white blood picture showed
no changes. Studies with cats gave similar
results. Thus, it was shown that inhaled
and swallowed manganese behave similarly;
preumonis did not result from manganese
dust inhalation.—L. Teleky.

Aspestosis. A.J. Lanza. J. A. M. A,

vol. 106, pp. 368-69 (Feb. 1, 1836).

As this paper is shorter it is necessarily
less complete than that by Lanza, MeCon-
nell, and Fehnel (These Absts., vol. 17, p. 38).
It is general in character, gives the history
of asbestosis, the clinical picture, a brief
discussion of the roentgenogram and of the
pathology. Lanza estimates that there are
about 10,000 men exposed to asbestos dusts
in plants employing about 12,000. Mere«
wether and Price estimated that there were
about 2200 similarly exposed in England in
1930.—Philip Drinker.

Tre Action oF Siuica, C. P. McCord, H,
Ainslee, J. Johnston, and R. L. Fleming.

Indust, Med., vol. &, pp. 17-20 (Ju,

1936). ‘

The often encountered assertion thiut ¢,
existence of silica and alkali dust in industs..
constitutes extra hazardous work -‘nnn*,;.,
tions is unproved, but not necessariin ur.
founded. Extemsive investigations of tig
workers in six plants simultancousiv .
posed to silica and alkali dusts provided i,
evidence of an accelerator action by alk..
lies. The entire absence of silicosix suggesi
the possibility of an inhibitor action.

Animal experiments with guinea pigs iy
which the peritoneal cavities were injected
one or more times with 0.1 or 0.2 gm. euch of
ailica and alkali (sodium carbonate, sodiun;
bicarbonate, magnesium earbonate, «r
limestone), yielded no results proving cither
an accelerator or inhibitor action of alkalies
in the production of silica nodules. The
presence of alkalies markedly increased the
distribution of silicotic nodules throughoyt
the abdominal cavity, which action is
apparently solely due to the mechaniey
distribution of the silica by increased mo.
tions of abdominal organs, induced by
alkali irritation.

The primary toxicity of silica and siliey
gel mixed with alkalies is much greater thun
is true for silica, silica gel or alkalies aione.
—Authors’ summary.

S1L1c0818  AND  SILICO-TUBERCULOSIS I\
METALLURGICAL PLaNTs. M. Franecsi.
Med. del Lar., vol. 18, pp. £41-253 (Ju!,.
1885).

The author describes and discusses 1%
cases of gilicosis or silico-tuberculosiz in
metal workers and points out necessury
precautions in plants where the siliconis
hazard exists.—L. T. Fairhall.

DUST, SMOKE, FUMES, AND VAPORS: THEIR DETERMINATION AND
ELIMINATION

DxTERMINATION OF Puroscene. W. P,
Yant, J. C. Olsen, H. H. Storch, J. B,
Litilefield and L. Scheflan. Ind. and Eng.

N~ Chem., vol. 8, pp. 20-26 (Jan. 16, 1956).

An article of comparatively recent publi-
cation (by Olsen and others) criticized the
results previously reported by the Bureau
of Mines in measuring phosgene in the gases

from excelsior fires which were extinguished
by earbon tetrachloride on the basis that
the analytical method gave erroneously hich
values. Thig bureau, with the coéperatinn
of the manufacturers of the carbon tetr:-
chloride-type fire extinguisher, has repeated
the investigation under a reproduction of
the former conditions, except that & differ-

snalytical method w
ne found in these sixt:
which excelsior fires were
small sealed chamber rang
by volume, with an
am. When carbon tet:
&ropped on an I-beam previ
heat and without fir
mount of phosgene found
results are in substas
fth those formerly reporte«
Mines. The report gi:
deacription of the experime
pd methods and a tabulatic
btained. The rapid reacti
poe formed with other p
aaes and with walls of the
I8 tests were made is p
i hrlefly discussed.

g It is not the intention o
discourage the use of carb
b.type fire extinguishers, wh.

Jor stopping incipient fire
determine the decompo.
hich may result from the
sbould be recognized and

e ated.—Authors’ summary.

i T DETERMINATION O
&~ QuanTITIES OF HYDROCY
" PLICATIONS IN PLANTS )
- Toxicoroey. M. T. f
LR Lafitte. Bull. soc. chir
. pp. 1088-1096 (1935).
B One cc. of the slightly :
t to be analyzed is placed 11
e the tube closed with a par
. which is suspended a du
Bk sodium picrate paper prep
. the method of Guignard (¢
NS 3, p. 866). After standin:
. temperature the color of t
B pared with that of control
B the same manner to sol:
B known quantities of hydr
» little as 0.002 g. of hydr
liter can be determined.
¥ starch or ammonia and it
% values obtained are a litt
& hol, castor oil and liver a-
do not interfere; heart ti
. the hydrocyanic and cs
[ error.—Chem. Abstr.
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lution of fibrosis in chronie silicosis, begin-
ning with lymphatic obstruction followed
by asccumulation in the parenchyma of the
lung and nodular fibrosis. In “acute sili-
cosis’”’ the usual order is reversed. In the
case of asbestosis he inclines to the belief
that the magnesium is leached out of the
molecule of hydrous magnesium silicate
and that the residual silica then produces
silicosis indirectly. His experience with
sericite indicates that this substance re-
mains unaltered in the tissues for a period
of 1 year without producing anything but a
foreign body type of reaction., He is not
yet willing to conclude that sericite is
entirely innocuous. Tuberculosis, the
usual cause of death in silicosis, is discussed
only parenthetically; the author mentions
the various theories suggested to explain
its frequency.—L. U. Gardner,

Siurcosts. Some DirrereNTIAL DisgNoOs-
TiC PROBLEMS. E. Mayer and W. Greth-
man. Am. Rev. Tuberc., vol. 83, pp.
318-321 (Mar., 1936).

It has been estimated that in the United
States there are 500,000 to 1,000,000 people
employed in occupations in which a silicosis
bazard exists and that there are about 65,000
such persons in New York City. The dis-
ease is often unrecognized in the general
hospital because clinicians are unfamiliar
with it and its differential diagnosis is diffi-
cult.

The diagnosis of silicosis is based on occu-
pational history, symptoms, physical
examination and x-ray. Occupational his-
tory and x-ray are very important in the
diagnosis.

The occupational history should be spe-
cific as to kind of exposure and length of time
in each dusty occupation. It is necessary
to establish a definite history of exposure.

The silicotic patient has few complaints;
the most constant are dyvspnea and cough.
Fever is absent unless infection is present.
There is great disproportion between the

[June, 1936

patient’s complaints and the x-ray findings.

Extensive disease (silicosis) may be
present and but few abnormal physical signs
elicited. Diagnosis is really made by
exclusion. The physical findings are com-
mon to general pulmonary fibrosis with
emphysema. There is restricted diaphrag-
matic movement. There may be dimin-
ished or intensified breath sounds and
hyperresonant areas. Rdles are absent in
pure silicosis which is8 a more consistent
finding than in any other pulmonary disease.

The essential types of abnormal shad-
ows seen in silicosis are (1) small discrete
shadows, (2) linear strands and (3) homo-
geneous shadows of varying size, indicating
the presence of silicotic nodules, thick
fibrous trunks and conglomerate massive
fibrosis, respectively. Infection (tubercu-
losis) is considered to be present when the
shadows begin to lose their sharp outline
and to coalesce. Compensatory emphy-
sema adds to the difficulty in making a
diagnosis.

Four case bhistories and x-rays are pre-
sented.

The diagnosis of silicosis is often difficult
because it is frequently impossible to obtain
an accurate history from a patient in a
general hospital. The physical signs and
symptoms are inconclusive and frequently
the x-ray is unreliable because of confusion
with other pulmonary diseases. Silicosis
not infrequently presents itself in atypical
form.—A. E. Russell.

Ashestosis. W. Aewens. Zischr. f. Gewer-
behyg. u. Unfall., vol. 43, pp. 1-6 (1936).
The author reports on the lung examina-

tion of 35 employees of an asbestos plant.
Thirteen workers gave negative x-ray re-
sults, 12 were doubtful first degree asbesto-
sis, 7 showed first and second degree
asbestosis, and 3 third degree; these last
had worked in asbestos for 21-24 years; one
of them, who had worked also with kiesel-
guhr showed silicosis as well.—L. Teleky.

DUST, SMOKE, FUME‘S, AND VAPORS: THEIR DETERMINATION AND
ELIMINATION

ATMOSPHERIC POLLUTION OF AMERICAN
CiTiEs For THE YEaRs 1931 To 1933.
J. E.Ives, R. H. Britten, D. W. Armstrong,
W. A. Gill, and F. H. Goldman. U. 8.
Pub. Health Bull. No. 284 (Mar., 1936).

This-study extended from June, 1931 to
March, 1933 and included determinations in
14 cities of dust concentrations by count,
shade intensity on white filter paper
(Owen’s automatic filter) and by weight.
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cLosis:  ROENTGENOLOGIC 3
rHE DIFFERENTIAL DiaGNO-
be. Wisconsin Med. J., vol.
:6).
‘alls attention to the value
competent roentgenological
1 the diagnosis of the condi-
tfalls of roentgenology are
id the proper technic is given
ictures. The points of the
ignosis of roentgenograms in
silicosis, and silico-tubercu-
i. The authar points out the
he understanding of the find- ;
1chests angd the close codpera- . .
should exist between the M
ist and clinican.—N. De- '

-1s ProBrEs: Sone Mgepican
L Prases. 0. Sanders. Wis-
LJ., vol. 85, ne. & (1936).
Y00 foundry workers examined
i years in Wisconsin, leas than
nd to have sufficicnt pathology
2 change in occupation. The
that there will be a decline in
‘e of silicosis with the closer
of medical and engineering
He stresses the need for pre-
1 and periodic physical examina-
Aete medieal and occupationsl
d routine x-ray examinations of
! men engaged in the industries
silicosis hazard. The schedule
h the writer worked allowed for ~
.ing of a copy of the findings to =
yee; another copy of the exam- |
.5 delivered by the employee to ¥
.yer, thereby fulfilling an ob- 3
.0 all parties concerned.—N.

!

OF ARTIFICIAL APRASIVES IN THE
[NpUsTRY., Fritz and Kyemer.
chutz  (Reichsarbeitsblatt, Part
), 125-180 (1936).
tool and cutlery industry, 1929~
ut 1000 cases of pneumocontosis
308 cases were compensated as R
iicosis of which 172 died. The
anization handling the insurance
‘ore recommended the substitution
al abrasive stones as they do not i
-osig whereas the natural ones da. %
¥
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Agsinst this the manufacturers of the
natural stones appealed.

The authors, among the foremost indus-
trial inspectors, explain that after over-
coming the initial difficulties, the intro-
duction of artificial abrasives proved to be
technically and economically satisfactory.
They then appealed after an opinion in
favor of the manufacturers of natural stones
had been handed down, and showed that
the artificial abrasives contained only 7.57%,
free silica, and that the dust generated by
them consists mastly of magnesium oxides
which, according to & decision of the Reich
health authorities, is not to be considered
as causing silicosis.—L. Teleky.

S1LICOSIS IN SANDBLASTERS: THE EXAMINA~
TION OF SANDS ASSOCIATED WITH SAND~
BLASTING, F. 8. Fowweather. J. Hyg.,
vol. 36, pp. 6778 (1986).

DUST, SMOKE, FUMES, AN
. ELIMI

MEASUREMENT OF THE RADIATION TO
WHICH ROENTGEN AND Raprom WorkKERs
ArRe Exprosep. 1. C. Jacabsen and J.
Ambrosen. Acta Radiologica, vol. 17,
p. 268-255 (June, 1936).

In modern roentgen installations with
completely enclosed tubes the screening
against stray radiation is very eflective, but
by carelessness the staff may be exposed to
considerable irradiation. In the packing
of radium applicators the danger is greater,
since effective screening cannot be carried
out.

This paper describes the results of obser-

vations made on roentgen and radium

workers. The workers carried small con-
denser chambers while going about their
work, and the charges in these condensers
were afterwards measured. The measure-

ments were carried out regularly over a

period of 3 months. In the case of roentgen

workers most of the readings fell in the
interval of 0.02 to 0.03 r per day; for the
packing of radium the results were roughly

3 to 10 times higher.—7'. Bedford.

DereaMiNATION OF HYDROCYANIC ACID IN
Gas. H. A. J. Picters and K. Penners.
Het, Gas, vol. 65, pp. 402~404 (1985).

ABSTRACTS

133

Insandblasting the sand is rapidly ground
into & fine siliceous dust, whether used as
the abrasive agent or introduced on the
articles treated. The use of steel shot docs
not decrease the hazard if any sand is
present. At least gome of the dust is of a
micaceous nature, in the form of sericite or
& similar mineral. In spite of the opposite
view of some, {ree silica dust is the major
factor of sandblaster’'s silicosis.—Chem.

Abstr.

Aspestosis. A. Bohne.  Deulsch. med.
Wehnschr., vol. 62, pp. 928~930 (1936).
This is a short discussion of asbestosis, a

description of a fatal case and data on the

spread of asbestosis among the workers in
an asbestos factory. An investigation
showed that 4 of 14 workers showed mani-
festation of the disease after 1 year (the
duration of work of the others is not given).

L. Teleky.

D VAPORS: THEIR DETERMINATION AND
NATION

A study of different bydrocyanic methads.
The polysulfide method determines the
cyanide as well as hydrocyanic acid and
likewise some of the carbon disulfide (by
decomposition of the ammonium carbon
polysulfide while boiling); hence high results
are given; however, it is satisfactory for
practical purposes. The complex ferric
cyanide method (Feld) gives a possibility
of thiocyanate formation if the gas contains
oxygen snd hydrogen sulfide. Only one-
half of the ecysnide is determined as hydro-
cyanic acid; the results are somewhat lower
than those of the first method. The easiest
method for all-around use is the method of
absorption of hydrocyanic acid in strong

sulfuric acid and titration of it as ammonia.
It is sufficiently accurate.~Chem. Abstr.

MicrocorLoriMETRIC DETERMINATION OF
BenNzeNE 1N Broop axp UriNe. S, J.
Pearce, H. H. Schrenk, W. P. Yant. U.
8. Bur. Mines Rept. Invest. no. 3302 (1936).
A microcolorimetric method for the de-

termination of small amounts of benzene in

blood or urine is described. The benzene
is aerated from blood or urine and swept
into & small amount of nitration acid, after
which the method deseribed in Bureau of

e A wa
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once, 7% twice, and 1.4%, several times. In
other words, 5015 stone cutters had at least
one examination, and of these, 686 (13.7%)
showed some silicotic changes.

This study indicated that 8656 or 88.3%
of the persons examined had no silicosis,
10.69, were found to have a slight silicosis,
while the remaining 19 were classed _as
moderate or severe silicosis. It was found
that it took about 20 or more working years
to develop silicosis and that 50% of the
workers show a slight silicosis in about 13
years. The beginning of silicosis was found
to be independent of age. The number of
cases with a change of occupation was found
to be too small to draw any conclusions on
this point.

It is shown that in approximately 500
cases where marked silicosis appeared, the
trade life averaged 18.3 years. The length
of life among those suffering from severe
silicosis was found to be approximately 6-7
years. “‘In a mortality study of 493 severe
silicosis cases, 37% were found to be due to
uncomplicated silicosis following heart fail-
ure, while 639, of the deaths were due to
silicosis accompanied by tuberculosis.” It
is unfortunate that no data are presented on
the severity of exposure, or on the composi-
tion of the dust, so that more information

would be available on the etiology of this
disease.~—J. J. Bloomfield.

PyeuMoconiosis wiTH SpeciaL REFERENCE
TO THE SILICO-ANTHRACOSIS OF CoaL
MiNers. 8. L.Cummins. Brit. Med. J.,
pp. 287-290 (Aug. 17, 1935).

The author belicves that coal dust may
exert a beneficial effect by adsorbing toxic
substances and thus reduce the likelihood of
tuberculosis in silico-anthracotic lungs.
““The classical state of miners’ dyspnea (in
coal miners) is very marked and is expressed
in the death returns as s high bronchitis
mortality, the terminal effeet of a high
tuberculosis mortality is much diminished
through the operation of coal dust as an
adsorbent for the toxic products of tubercu-
lous foel in the lungs.” The importance of
preventing the dissemination of dust, as
from drilling, is emphasized. The work of
W. R. Jones indicates that it might be well
to study carefully the stone dusts used
to prevent coal dust explosions.~Philip
Drinker.

(Feb., 1938

PreveENTION OF SILICOS1S (N THE PORCELAIN
INpyusTrRY. Hartmonn. Zentralbl. f. Ge-
werbehyg. w. Unfall., vol. 18, pp. 141-150
(Aug.-Sept., 1985).

Hard porcelain is made from 40-60% clay,
25-409%, quartz, and 20-30%, feldspar. Soft
porcelain is made from 25-40%, clay with
various proportions of quartz and feldspar.

‘The general processes of porcelain manu-
facture are described in considerable detail
and illustrations are given. Having par-
ticular reference to silicosis prevention,
there have been in force in Germany since
April 1, 1934, in the ceramic trade, rules re-
quiring (1) cleanliness and order, with re-
moval of spilled material; (2) workplaces
where silica dustiness cannot be properly
controlled otherwise, should be encloged or
the dust be exhausted. When these meth-
ods fail, suitable respiratory protective
equipment is required; (3) workplaces must
be cleaned up not less than once a week,
using wet sawdust or vacuum sweepers,

The author stresses the nced of codpera-
tion between physicians and engineers, and
points out that in 1933 the ceramics associa-
tion paid out 585,025 RM for accidents and
600,101 RM forsilicosis. In that year there
were 35,936 workers employed in this trade.
—Philip Drinker.

Eriorocy oF Siuicosis. W. R. Jones.
Zentralbl. f. Gewerbehyg. u. Unfall., vol.
12, pp. 161-166 (Aug.~Sepl., 1935).

This paper is a good summary of the
author’s well known sericite theory and
particularly of his unrefuted proofs of the
difference between the composition of fine
sir-floated dust and that of the parent rock.
The eighteen photomicrographs and camera
Jucida drawings are essentially the same
a8 those published previously.—Philip
Drinker,

AsBEstosis. Part 2. Tne NATURE aAND
AMOUNT OF DUsT ENCOUNTERED IN As-
BESTOS FABRICATING PLanTs. Part 3.
Tue Efrecrs or Exrosure To Dusr En-

~ COUNTERED IN AsBESTOS FABRICATING

" PLANTS oN THE HEALTH OF A GROUP OF
WorkeRs, W. B. Fulion et al. Penna.
Dept. Labor and Industry. Spec. Bull. No.
42, Sept. 20, 1985.

Employing the sampling methods out-
lined in Part I of this series (Spee. Bull. No.

rol. 18, no. 2]

87, Oct. 1, 1934), impinger samples col;
n aleohol, a study was made of the ast
{abricating industry in Pennsylvani.
Part 2 of the series, the results of this
aregiven. It wasfound that the conce
tion of dust in the plants decreased :.
quality orlength of the fibers increased
the various milling operations, whic
described in detail, dust concentratior
crensed in the following order: prep:
carding, weaving, spinning, twisting, *
ing, and warping. Due to the §i
nature of the dust, the average particl
is stated in two diameters, longituding
transverse.  Asbestos dust in the wo:
breathing zone was shown by petrogn:
analysis to contain no freesilica. The
part of this series consists of an accou:
complete physical examinations of 64
sons, Fifty-six of the subjects had
previous exposure to asbestos dust, ¢
had had very little exposure and were
as controls, while the other subject
found to have had previous exposur
silica dust. Tourteen of the 56 worker-
ployed in the textile departments of
fabricating plants showed both clinical
roentgenological evidence of asbest
The study was too limited to permit
formulation of permissible standard:
dustiness, but a reduction in the asbe
dust concentration in the operations stu
isshown to be necessary.
The bulletin closes with a bibliograph
125 references on ashestosis and gen:
dust determination.—R. Page.

HyacieNic anp CLINICAL~-ROENTGENOL.
car InvesTicaTioN orF PuLMonary &
cosis IN A JApaNese Founpry, 8./
oda, Chief Doclor, Steel-mill Hospila.
Yawate, Japan, 1935,

This i8 the report of an extensive inve
gation of pneumoconiosis and atmosph
pollution in Japanese foundries. A gr
of 715 workers were examined clinically -
314 of these were radiographed. Th:
workers included electric truck operat:
manufacturers of firebrick, cement I
operators, molders and general plant la}
ersas well asstamp mill operatorsand sa-
blasters., From the cases studied, 25 w-
diagnosed as silicosis, 81 as possible pn:
moconiosis, and 2 as tuberculosis. Dur
the two years (1933 to 1933) covered by .
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87, Oct. 1, 1934), impinger samples collected
in aleohol, & study was made of the asbestos
{abricating industry in Pennsylvania. In
Part 2 of the series, the results of this study
aregiven, It wasfound that the concentra-
tion of dust in the plants decreased as the
quality or length of the fibersincreased. In
the various milling operations, which are
deseribed in detail, dust concentrations de-
crensed in the following order: preparing,
earding, weaving, spinning, twisting, wind-
ing, and warping. Due to the fibrous
nature of the dust, the average particle size
i8 stated in two diameters, longitudinal and
transverse, Asbestos dust in the workers’
hreathing zone was shown by petrographic
analysis to contain no freesilica. The third
part of this series consists of an account of
complete physical examinations of 64 per-
sons. Fifty-gsix of the subjects had had
previous exposure to asbestos dust, seven
had had very little exposure and were used
ng controls, while the other subject was
found to have had previous exposure to
silica dust. Tourteen of the 56 workers em-~
ployed in the textile’departments of the
fabricating plants showed both clinical and
roentgenological evidence of asbestosis.
The study was too limited to permit the
formulation of permissible standards of
dustiness, but a reduction in the asbestos
dust concentration in the operations studied
is shown to be necessary.

The bulletin closes with a bibliography of
125 references on asbestosis and general
dust determination.—R. Page.

Hygienic anp CriNiCAL-ROENTGENOLOGI-
cAL INVESTIGATION OF PULMONARY SILI-
c0s1s IN A JaPANESE Founpry, S. Kur-
oda, Chief Doctor, Steel-mill Hospital of
Yawata, Japan, 1985.

This is the report of an extensive investi~
gation of pneumoconiosis and atmospheric
pollution in Japanese foundries. A group
of 715 workers were examined clinically and
314 of these were radiographed. These
workers included electric truck operators,
manufacturers of firebrick, cement kiln
operators, molders and general plant labor-
ers as well as stamp mill operators and sand-
blasters. From the cases studied, 25 were
diagnoscd as silicosis, 81 as possible pneu-
rmoconiosis, and 2 as tuberculosis. During
the two years (1933 to 1935) covered by the
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study five cases became totally incapaci-
tated and six more died (4 from silico-tuber-
culosis). It was estimated that among
those working with quartz, 8.65% had sili-
cosis, 16.21%, possible pneumoconiosis, and
1.08% pulmonary tuberculosis, while among
the workers on steel castings, 6.619; had
silicosis and 12.2% possible pneumoconiosis.
Workers on magnesite and chromite ores,
slag-stamping operations, cement kilng,
limestone, dolomite and iron ore plants
showed few symptoms of lung fibrosis,
Detailed accounts of the examinations,
classification of findings, and results of
autopsies are given.

The author estimates the average age and
average exposure as follows: quartz workers
—42.9 and exposed 17.6 years, chamotte
workers—42.6 and exposed 17.1 years, other
pulverizing workers—40.1 and exposed 17.11
years. The average incubation period for
incapacitating pneumoconiosis is estimated
at 18.1 years while the duration of the sick-
ness (which is usually complicated with pul-
monary tuberculosis) averages 2.2 years
making the total course 21 years.

The morbidity of the workers exposed to
dust was as follows: (8) with quartz—80.9%,

_ among edge-mill workers, 459, among kiln

operators, 33.6% among electric truck
operators, 31.4% among molders; (b) with
chamotte—30.59, among molders, 27.3%
among electric truck operators, 2279
among edge-mill workers, 22.2%, by workers
on raw materials, 12.3%, by oven operators;
(c) with magnesite ore—37.3% among
clinker workers, 12.9% by formers; (d) in
cement work—22.7%, by workers on raw
material. During 1926-1931 the general ~
annual accident and sickness rate of workers
in industry was 1.98%, of which 0.76%, were
from respiratory diseases, while the loss by
fire brick workers amounted to 3.48%, of
which 1.88%, were from respiratory diseases.

Gravimetric dust determinations by
thimble and gasometer showed 920 mg. dust
per cbin, of air in the quartz screening room,
and 65.2 mg, per cbm. near the edge-mill,
85.3 mg. per ¢bm, near the chamotte edge-
mill, 486.5 mg. per chm. near the cement
kiln, and 298.4 mg. in the cement bagging
room. [Dust counts taken with Shimazu’s
apparatus appear too low to compare with
gravimetric  determinations.—Abstraclor]
Silica contents of the composite dusts are

.¢d




104 THE JOURNAL OF INDUSTRIAL HYGIENE

50 mgs. per cu. meter and in the presence of
approximately 1500 dust particles per cc.
up to 10 to 15 microns in size. Those under
1 micron (43.4%) and 1 micron (30.2%)
were the moast common., The exposures
lasted from 10 days to 8 months. Macro-
and microscopic observation of the organs
of the rabbits showed that dthrol dust pro-
duced about the same changes as the dust
of other plastics (ebonite and bakelite),
that is, inflammatory affections of the nasal
and adjoining cavities. In the long expo-
sures, dust thrombi and especially terminal
alveolitis ensued. In the experiments last-
ing up to 2 months it was ascertained that
there was an increase in blood neutrophiles
and a decrease in lymphocytes, whereas in
the longer experiments a reversal of the
behavior of this elementary form of the
blood was noticed. Thus &dthrol, in its
effect on the organism, seems to occupy a
middle place between the organic and in-
organic dusts.—From the author’s German
summary.

ResuLrs oF X-Ray CHEST EXAMINATIONS
AMONG 2500 WoRKERS IN A “Heavy IN-
pusTRY' Prant. L. M. Warfield. In-
dust, Med., June, 1936, vol. 4, pp. 302-306.
A study of x-ray films (flat) of 2500 work-

ers in a heavy industry plant is reported.
Based on a classification of silicosis accord-
ing to nodule size, of mild, moderately
severe, and severe, 145 (5.89%) of those
examined had evidence of silicosis. Of
these, 90% were foundry workers. Of the
remaining 10%, most gave histories of pre-
vious work in mines.

Among 692 foundry workers, 81.3%, were
negative, 1.3% doubtful, 8.8% mild, 8.2%
moderately severe, and only 0.4% severe.
Of these last cases, three in number, one had
been a miner for 10 yrs.; the other two were
60 and 71 years of age. None of these men
complained of symptoms nor were they
disabled.

Silicosis among foundry workers appears
to be milder and slower in its development
than among granite cutters or sand blasters.

There were 11 cases of healed tuberculosis
with silicosis and 13 cases in non-silicotic
lungs. “In this particular foundry the
menace of tuberculosis appears to be no
greater than it is in the city at large.”’

(17, no. 5

The impression is gained from this study
that foundries may be operated practically
without undue hazard to the health of the
workers or limitation of their working ca-
pacity . —~Theodore Hatch.

Sivicosis AND AsBESTOSIS: A MEMORAN-
poM, Home Ofiice, H. M. Stationcry
Office, London, 1935,

The present position regarding compen-
sation for pulmonary fibrosis is usefully
summarized in this brochure. During the
three years 1932-4 there were certified 435
deaths from silicosis and 1,444 instances of
disablement, and 5 deaths with 60 cases of
disablement due to asbestosis. A short
description is given of the origin and devel-
opment of silicosis; and then are stated the
industries and processes in which silicosis
occurs, Means of prevention are grouped
under (i) suppression of dust, generally by
the use of water, (ii) ventilation so applied
at the point of origin of the dust as to pre-
vent its access to the air of workplaces,
(iii) other preventive measures such as
furnishing each worker with a separate
supply of dust-free air to breathe or wear-
ing efficient respirators, and (iv) initial
and periodic medical examinations, under
which workers with defective respiratory
physique are excluded from the industry
and anyone found to have pulmonary tu-
berculosis is suspended from further em-
ployment. The medical arrangements for
examinations and for certifying cases are
described. All these medical matters are
carried out by a Board of experts from
whom there is no appeal. The compensa-
tion schemes differ in minor details for
various industries; they cover the getting

of ganister and other highly siliceous ma-

terials, the getting and manipulation of
sandstone, the grinding of metals on sand-
stone wheels, a long list of processes en-
tailing risk of inhaling silica dust in such
industries as the manufacture of pottery,
fettling of steel castings and sand-blasting,
and the ashestos industry.—E. L. Collis.

SiLicosis—AN INTERPRETIVE REVIEW OF
AccuMuLATED ExrERIENCE. C. O. Sap-
pinglon. Indust. Med., Apr., 1935, vol.
6, pp. 178-177.

A brief discussion has been given covering




