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DANGEROUS DUSTS®
sr JOEX B. HAWTS, 2, ot Ii i:;

HE subject on which Iam to speak is im.
T portant for two reasons. In the first plave,
this quauon of dnl, dangerous or othemse,
constitutes the most-important problem in the
whole feld of industrial medicine and, seeond-

. ly, dust is the source of one of the most vicious
““packets’’ inflicted on-this country. This latter
I will describe brieliy.

. The basis of this racket is founded on (1) ig-
norance on the part of the workingman, (2) ig-
norance on the part of doctors as to what dusts
are dangerous and (3) unserupulous a.nd mer-
cenary Iawyers. The average workman is well
aware that the granite cutter, who has been ox.
‘posed to granite dust and has been disabled
thereby, quite properly receives co:npensatmn as

. does the sandblaster and, in many, instances, the
f.oundry worker., Naturally, the laborer is in no

.. position to make a distinction between the vaci-

" ous varieties of dust, innocuous or dangeroaus.
All dusts look alike to him. Therefore, if in the
course of his work in a lime kiln, a textile facr.
tory or dour mill or elservhere, be corues dowvn
with bronchitis, bronchiectasis, asthma, tubereu.
losis or something similar, he very naturally

argues that it was the dust that caused it and:

claims damages. This brings us to the second
reason for this racket, which is likewise based on
ignorance—ignorance on the part of the medi-
eal protessxon as to what counstitutes a dangerous
dust and as to the difference betiween the general
term, pneumoconiosis, and the specific oune, sili-
cosis. Of the many physicians whose testimony
I have listened to in such cases I know of only
one that I feel is actuated by mercenary mo-
tives for testifying as he does. In the vast ma.
jority of instances of this kind, doctors are testi.
fying for their clients with honest and sinesre
motives. A few examples of this might well be
given here..

A physician, whom I have known for 30 years
as an intimate friend and a high-grade general
pmtxtxoner, testified in my presence that a cer-
tain man who had been working in a woolen
mill had acquired a chronic asthmatic bronchitis
because of the dust to which he was exposed in
the course of his work. He had never inspected
the mill itself, Aside from the fact that twool

. dust is perfectly innocuous and never has caused
any serious disease, I personally had inspected
this mill which was situated in one of the sub.
urbs of Boston and had found the conditions
there to be the most hygienie that one could ex-
peet, There was practically no dust.

*Reat belfore tht mm' of the .Americaa Clluleu and
Climacalogionl A Rt Viegini

tHawen. Jon B. 2nd-=Presidsnt. Boston Tubermulosts Asse-

ciation. Por recoed and address ot suthor e “This Week's
Issun" page 1856, .
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Another case was that of a man who had 3
veloped tuberculosis. He had worked as a enttes
of cotton cloth with scissors and with a o
in one of the most high-grade private t‘-hlnhbl .

acy
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the files of this case I read a.lettertmu
physician to the effect that his patient’s expos

work, might well have led to pneumoconiosis anEN
should therefore be considersd a possible eauses
of his tuberculesis. Naturally, I had i mspee
the premises where this man worked and k

that the dust was conspicuous by its abseme
that the quarters were light, airy, clean and w
ventilated; by. no conceivable chance could.t!x
dust bave been in any way a cause of his illg

These are examples of what I believe tosbeg
ignorance on the part of physicians demmg-*
help out their patients. The following exse=8
rather different. A man in a certain very. lary
industry in this country mav he exposed in th
course of his work to minimal amounts of restiig
iron dust, which is beneficial rather than b
ful, equally minimal amounts of lime, wk
contains a microscopic amount of a b
silicate (lime in fact is often advocated in treatds
ment) and some powdered soap, vae of the: fnisly
 gredients of which is a silicate, perfectly ham
less in such minimal quantities—The powde.._ =
soap is used for lubricating iron or steel winZd
as it is drawn through a die. It shou!d be bo ’A -
in mind that this soap was a lubricant and in 303

“._
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ruined the wire. The physician I have in --'-
testified in five of these cases, in which I

claimed that the man had had n‘hcom and tha
this was responsible for his death. His tes
mony in the other cases was along similar h
Of this nothmg further need be smd.

in the development of this racket, is the crm‘_
and mercenary attorney. One of .the very |

making, where workers may be exposed to onedlH:

to attacks on this basis with the result that vek
diets of $15,000, $20,000 and $23,000 have been
awarded to the plaintiffs, with cases said:t
amount to over $12,000,000 now pending! Clevsx
lawyers with able assistants; a ‘hired group:®

witnesses and unserupulous physicians were abiE
to carry on this remunserative occupation fog
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enterprises for the handicapped that I kngw- 798
in Boston. He was under the care of a we} s ¥
known and competent physician. In going oveyl

to this cotton dust, inhaled in the course oL ST

way an abrasive; as an abrasive soap would Ravedf

industries in this country, that of cementR’

the harmless silicate dusts, has been subjectely-

very long time befor: the mannfacturers cuif
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buned resources to defeat them. So much for one
aspect of this question. .

. Now I retura to my subject, ‘‘dangerous

dusts.”” The title is & bit of 2 misnomer as there
is only one dust that may be dangerous and that
is the dust which contains silicon in some form.
All the organic dusts and those inorganic dusts
which do not contain silicon are harmleéss. Lot
there be a storm of dissent from those who wisth
to contradict me when I make this statement,
may I first define the word, ‘‘dangercus’, as
‘nsed here.. By ‘‘dangerous’’ I mean a dust that,
either by itself or in combination with some-
thing else, injures or irritates the lungs or leads
to a fibrous tissue reaction which reduces the
individual’s resistance to tuberculosis and other

bacterial diseases of the respiratory tract. Nat.]

urally, I do not include chemical. poisons.

Let us first consider the organic ' dusts. Street
dust. although it may coataia small amouants of
silica. in itself is harmless. The only danger in-
curred in breathing street dust comes from the
zerms that may be present, especially in winter.
There has hecn a great desl of lovse writing
about the danger of organic dusts. For many
vears the high mortality amnng the workers in
tobaceo factories was notoricas and was blamed
on the daost, The truth of the matter is that
tobacen dust is not dangerous but that the work
involrad in this industry called for little or nn
physical exertica and, therefore. invited warak.
lings, while, in addition, the hyriene of the work-
ers was notoriously low. Consider the textiles,
rottun and wool. Anynae going into the sort-
inz room of either a cottom or a woolen mill
will usnally find the air full of dust. Here the
bales of raw material are opened and the coa-
tents ‘‘fluffed up’’, as it were. Armfuls of the cot-
ron or wool are then put down an immense chute
br the workmen, where it is carried ou to the
next denartment. In the majority of instauces,
anyone entering this room for the first time, na-
l»ss he is absolutely noumallergie, will soon notice
a tickling of his nose and a strong teadency to
b or scratch that organ and, sooner or later,
will exparience some sneezing. Stronely allergic
persons will have this to a marked dewrze. Cer-
ttin individuals of this type often come down
with a severe acute rhinitis or a broachitiy dur-
ing the Arst 10 days or so of their work in the
weiing room, which soon passes off, however,
Ietvine no ill effects. All this does not mean that
wol or cotton.dust is dungerous in the slightest.
Ard ret one of the most marked cases of silicosis
that I ever saw. was in & workman whose job far
hany vears had been in the sortiug room of a
lirze factory whers woolen carpets were made.
\ largs part of the raw material in this roem
",’3"'*. from Egypt or some other foreizn sandy
cistrier.  Amazed at finding silicosis in a wnol
worker when I knew that wool could not be the
ranse, I investigated the plant and in this room

..-'

found an eighth to a quarter of an inch of Srown
desert sand on the foor, some of <which, in the -
course of the work, twas of necessity breathed
in—hence, this man’s. silicosis.

Another marked case of silicosis occurred in 2
many who had worked for many years in the
TWalter Baker Chocolate Factory in JMilton, and -

yet chozolate and cocoa dust are certainly in. -

nocgous eaough. This man’s sole job, I foand
on investization, was to resurface the granite
mill wheels used to grind the cocoa bean. An-.
other very marked and eventually fatal case of
bronchieetasis occurred in a worker in a large
lumber mill where evary wockman was
to varying amounts of wwood dust. In this case,
hotwerer, the man fell down a chute into which
sawdust was poured and twas taken out, oneon-
scinus, an hour later from the mass of sawdust
which bad buried him. Here again there is
aothing to prove that wood dust is harmful
And so I might go on through all the organie
dusts. .
Now a word about the non-silicon-containing
inorganie dnsts. The worker ir the soft eoal
mine develops anthracosis, which shows up strik.
ingly on an x-ray, but.it is not.a disabling dis-
ease, nor does it predispose him to tubercnlesis.
If he gets silicosis, as some of the workers in
the hard coal mines occasionally do, it is bee
cause of the granite or silicon-cdntaining rock
in which the coal is imbedded. I have no doubt
but that the slate and marble—workets will pre. -
sent changes in their lungs after years of eox-

posure to this dust, but snch exposure certain- -

ly does no harm. ' Expnsure to lime even seems
to do good. .

Granted, then,—I feel sure that many of
vou will not grant it—that the only dangerous
dust is the one that contains siliemn  n some form,
what are the factors that dstermine the desree
of danger in the exposure to such silicou-
i:ontaining dusts? These may be given as fol-
owS: :

(1) The amount or proportion of silica pres-
ent in the dust. Silicon is such a com-

moa element that it might be said to be -

ubiqnitous. It is present in small amounts
in practically all strest dust. The stiff.
ness of the fibers in hay, strasw aad cere-

als and tkat of the feathers of birds=s¥

due to silicon. It is a normal coastituent
of lung ash up to 1 per cent. It is only

when it is present in excessive amounts, -

such as in granite dust aad sand, which
are nearly pare silizon, that it constitutes
a menace, . . .

The form of silicon present in the dust.
Free silicon, SiO:, as found in granite
and sand, is infnitely more dangerous
thaa combined silicor, as foand. in the
silicates with one esception—asbestos.

T

Ww. R. Grace & Co. received this

document on July 27, 1985, from
' the plaintiff as a trial exhibit

No .’

Dist. v. U. S. Gypsum Co.,
et alo’ C/A NO. 82-3142-1‘

copy of thia document has been

(U.S.D.C. South Carolina),
found in Grace'’s nwn filao

in Greenville County School

-4"’“
w
Us
ESS
Z I
LS
Y

i



ol

. .\'.E.I.g

" o184 : DANGEROUS DUSTS—HAWES - et |
. ) . . JAN. a X & \\:.'{_‘
Except for asbestos the silicates may be|do not take the statement of the patient or thazgh —
deseribed as comparatively larmless: [of his friends or, indeed. of Lis family phy; ..-'.omx
Counsider tale, for instance. Tale. & mag-feiun entirely for granted, but that. whereve8 .u’-::.
nesium silicate, i3 the basis of almost’ all | possible, you go through the plant and see. fo & -'-','.“h'
toilet powders and is used extensively in jyourself the exact, work that the man or womg) “l:;!
the rubber industry. It racrely,if ever,|did and how much acfhal dust he or she wis e
has been known to cause a dixabling fibro- | exposed to in the course of said work. This, ol o
sis in the lungs. clcmrse, does notakmean hthut {ou must take; §,.,,..,
e siza of the dust pacticles. Pacticles | Ust connt or make a chemical aualysis, whic e Xl
) ;12";& than 3 mxcrouls are most’ d::xse: should be obtained from experts, but it d ,;,,'. ,
ous. Particles over that size do ot enter | 18R USIDg one’s common sense in sizing ‘i pure
into the finer tissues of the lungs aud are, the sitnation. The second point to he eonsxde A
therefore, practically innocuous. The rate |12 BaKing a diagnosis concerns the sympta : —ate
of the fibrous reaction in the lungs is The most strﬂunv of these is shortiess of breath ite ¢
_ proportional to the fineness of the dust. | 60Uk may be, bus often is not, present, wk 1l of tu
) loss of wexol;t and strength, blwl--spzttms; AN favt
(4) The densily ol the dust. It the uumber|reneral weakness are oftem conspicuous by theical bl
of particles of silicon-containing dust per|jhsence. Shortness of breath by y itulf, wi e

cubic foot of air'exceeds twenty millivu
sach a dust may be said to be Llanwerous

Intensity of the exposure.” The granite
cutter workinyg with a surfacing machine
is exposed to mﬁmtelv _more dust than the
foundry worker, who is ounls oceasionally
in certain types of work expoe.ed to much
dust. A survey in Jassachusetts showed a
. silicosis incidence of 13 per cent in gran-
. ite cutters and ouly 8 p'er cent in foundry
wuorkers.

Length of the e:.posure. It naturally fol-
lows that the longer the exposure the
greater the inhalation of dubt An ex-
posure of 12 to 15 years is the averuge
time required to give a granite cutter a
disabling silicosis, while one of 2 to 3
years can cause it among asbestos work-
ers.

Finally, and I might cail this the most
importaut factor of all, we come to that
indeterminable question, the imdividual
resislance to dust. Just as tertain persons
arve extraordinarily resistant to tuberen.
losis, so are others, for no known reuason,
able to breathe in large amounts of a
dangerous dust over a long perind of
. time without damage to their lungs.

()

(6)

(M

Each one of the above points must be taken
into aceount. Bearing them in mind, let us now
consider the diarnosis. of silicosis. This has
been left far too long entirely in the haunds
of the roentienologist. It the x-ray nwun in conrt

_ or at the clinie says that the platp shows a dif-
fuse, nodnlar fibrosis and makes a diagmosis o2
silicosis, no other factor pro or cou. up to the
present time, is apt to be given serions consid.
eratmn. T objeet strongly to this.

The diagnosis of silicosis, just as the diagno-
sis of tuberculoms depends upnn varivus Tae.
~ors, the first of these being the history of ex.
posxrs. Whenever you are called to give an

out any other condition to explain it, is an i ..
portant point. - -

Third to be considered are the physical signsfil
in the lungs. These, again, may be conspicuousleg
absent; but, in well.advanced cases, generali
dulnesa, most nuarked at the bases and exten T
ing upwards. front and back, hawsh, prolonge
and often diminished expiratiou aud oceasion

fine, high-pitched rales, as if two pieces o
fine sandpaper were being rubbed together, arel

Ze0.) '

important to bear in mind. In‘addition to ths o
signs there is one ou which I am. cominy tokle - te
place mach importarke, numely, a warked renis ore
strictinn of chest expansion on taking a devpes ;'

breath. This is especially true i ashestos work- vl
ers. I have seen nearly 735_nien_and womensg® S
that have been cxposed fo ashestosn dust anES "
have found that thie one striking sign preeersg el
in those in whom I have made a posxtwe diay-8 s
nosis hias been a greatly diminished chest expan S
sion, rarely over one inch. Oue man of neariwy thje
70 years came in to see me who had worked s e
for many years in this particular factory as R
night watchman and who by the very uatn # Ie
of his work had been exposed to little oc no il
dust. ITe had marked arteriosclerosis and cou-4i il
siderable empliysema and comnplained of she Neo aat
ness of breath, but nevertheless he was able tof " th
expaud his lunws nearly thres inches. X-ray -""""

fle

showed normal ltuws except for A moderar=g :
enuph¥sema. . &

Finally, we come to the z-rcy. This, 'in 3
vanced cases of granite cutter's silicosis or thatey
of the sandblaster or indeed in well-marked asj
bestosis, speaks for itself. The borderline cgrng
however, are very ditficult to decide upou.
much so, that I know of no two x-ray wen wh
would agree. Of course, the presencs of
complicating tuberculosis, with a history of
pesure to a dangerous dust and even slizht sige
in the lungs physmallv or by x.ray, would tend®
to jusfily a positive diagnoais, wlneh thl'mu
these would be impossible,

opinion upon such a case, I would beg that rou
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inee which we knosw remarkably little éxcept
S""“-fdoes not seem to corvespoaud to the laws
A Mine silicosis in general. Thers is not the
f}:.\.:u._.sg"donbt, however, in my mind at least,
{hat asbestos dust is the most dangernus of all
Juste. Asbestosis is able to produce total and
pertianent disability in a remarkably shor.:.
l-ngth of time, even after oaly 2 or I years
~xpustire and oceasionally less, as compared with
the wuch slower and more gradual action of
pure silicon and the great majority of.sxho:at.ef.
Asbestes I8 an alnwinum or magmesium sili-
vate ov @ combination of these or others and. in
it« chemical analysis, agrves closely with that
of tale. cement and cextain oilier silicates. The
fact remains, however, that asbestos is extrerae-
Iv Jdung--rous and fatal, while tale, cement and
wilivr silicates are comparatively: ix;'nocumu ex.

ance. .
a very big subjeet are the folluwing:

that eontainiay silicon in some form; .
(2) That the diagnosis should be based, not

x-ray; and, . .

(3) That, whenever possible, a personal in-
spection of the claimant’s worlk shonld be
made in order to see for cne’s self jusc

how much duyt expoaure there is, thus in-

suring a correet and fair decivion.

PRECISE EVALUATION OF ULTRAVIOLET THERAPY

IN EXPERIMENTAL ‘RICKETS*®

BY JOUN W, M. BUNKER, PQ.D.,}

[.\' a pravious communication, Bunker and Har-
rist recorded the opinion that light radia-
siune of wave lenaths other than thuse in the
rezion, 380-3100 \ngstroms, which at that time
were senerally regarded us constituting a *‘vital
Bl of light, may assist in the biochemical
prwesos of tickets therapy. This opinion, based
- preliminary qualitative studies, was strength-
=l by the findings of Sonne and Rekling,* who
sagzested 2330 to 3023 as an antirachitic region.

Nince 1930 but few reports bearing upon this
sihjiet huve appeared. Knudson®* reported
~or« aml precention of rickets in rats by radia-
tiens from either a quartz mercury vapor are
»¢ from a GE 81 bulb and defined the gram
saloetes of these heterogeneous radiations peves.
4% to enre a rat whose skin had been depilated.
\ewattempt was made to evaluate difersnt parts
T the speetrum.  Gorter® reported that only
YW e 3100 Angstroms are active. Kuoudsen
*te autirnchitie effectiveness of mionachromatic
iitmacinket Hight does not correspond to that pro-
“ing erythema, but details ave lacking,

U own study, continuing twith aptical flters
" spevial elaskes, quartz and solutions of nickel
=t anil copper sulfate, enabled ns to investi-
e speetea]l zones of deereasing width. One

- e Ridlaghal Reseanch Labdoratoriss, Massachasects
© o T arniugy, :
Fituan Na. 75 froms the Departmenc ¢ Dinlowy and
) {" B Mammichusetts Institute of Teaaciowy. Camne
N .

e r Lebn ¥, AT .—Dirwetor of Blolowtesl Researeh Ladse
Dol Poifenene of PR and Nivenem.aery, Masee
= ateize e Trchasiony, Hurrls, Rubert 3.—Reswarrh

S N leey  Mussmetusstts  [astitute of Tehnoluwy.
Lol At sdlresnen of AULROFS sew “This Woek's lanue,™

AND ROBERT S. ILARRIS, TiD.b ...

handicap of the filter method is the difficulty of
eliminating longer wave lengths rwhile retain.
ing shorter, since increasing ahsorptiou i3 gen-
erally first obtained at shorter wive lengtls.

Another diffculty lies in the _faet- that such -

Glters do not cut off sharply, but generalls
allow definite increments of longer or shorter
wave lengths to be present in a selected band,
which increments must always he of unkuown

The points emphasized in tlis beief talk on

(1) That there is ouly one dangerons dovt—

purely on x-ray, but on a history of ex- .
posure, oa the clinical symptoms and on
the signs in.the langs, along with the

relative importance, if in faet there he a differ.’

ence in the relative etfectiveness of various ware
lengths.

By the filter methoqG it was determinert that a
band made up principally of light from two
lines of the mercury ave speetrum, namely, 30253
and 3130 angstroms, showed some therapeutic
value in experimental rickets in rats. Subse-
quently, by the use of a water-cell monochrom-
ator. described by Harrison,® we were abie to
elinminate -from further consideration the line,
5130, which was completely inetfective at an ap-

piied energy of approximately 1.73 gruim calovies
per rat.

Bausch & Lomb quartz monochromator (type
No. 33-86-03) with prisms 8 em. by § em., which
transmits sutficient energy from a 6 iuch. 220
volt Uviare to permit treatment of rachitic rats
with single lines of light. :

Ezrperimental

the phase of the investigation desling with

nonochromatie radiatious is yhown in figure 1.
In a white transite housing, B, open-at top

and bottom and raised from the bench on leys,

a vertical § inch Uviare, A, was placed in the

cept under prolonged, intense expoanrs alomg
with a very gremtly lowered individual resist.

4

The arrangement of the equipment used in- -
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