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. TWHE sabject on which I am to speak is im-
: .i portant for two reasons. In the first place,
-. this question of dust, dangerous or otherm'se,
" constitutes the most important problem in the
; whole fieid of industrial medicine and, second-
.o, .. ly, dust is the source of one of the most vicious
‘‘rackets’’ inflicted on-this countrv T)us latter
"I will deseribe brietiy.

o "" The basis of this racket is founded on (1) ig-
el norance on the part of the workingman, (2) ig-
""" - . norance-on the part of doctors as to what dus

*%. - are dangervus and (3) unscrupulous and mer-

cenary lawyers. The average workman is well

*  aware that the granite cutter, who has been ex-

‘~posed to grauite dust and has been disabled
thereby, quite properly receives compensation, as

. -. does the sandblaster and, in many instances, the

. foundry worker. Naturally, the laborer is in no

ous varieties of dust, innocuous ‘or dangerous.
. .~ All dusts look alike to bim. Therefore, if in the
Jotoiv,-7 course of hiz work in a lime kiln, a textile fae-
Sv-. .0 tory or 4our mill or elsevhere, he comes down
=+ - . ' with bronchitis, bronchiectasis, asthma, tubercu-
- .7 .. - losis or something similar, he very naturally

~~» . . claims damawes. This brings us to the second
© - - reason for tkis racket, which is likewise based on
-.*.~  ignorance—ignorance on the part of the medi-
« - . +. . cal profession as to what constitutes a dangerons
. .. dust and.as to the difference between the general
term, pncumoconiosis, and the specific one, sili-
cosis. Of the many plysicians whose testimony
T Lave listened to in such cases I know of only
one that I fcel is actuated by mercenary mo-
tives for testifving as he does. In the wvast ma-
. Jjority of instances of this kind, doctors are testi.
» . . fying for their clients with bonest and sincere
motives. A few examples of this might well he
given here..

A ph) sician, whom I bave known for 30 years
as an intimate £riend and a bigh-grade genperal
practitioner, 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. IIe bad never inspected
the mill itself. Aside from the fact that wool
dust is perfectly innocuous and never hds caused
any serious disease, I persanally had inspected
this mill which was situated in one of the sub-
. urbs of Boston and had found the conditions
E there to be the most hygienic that oune could ex-

) pect. There was practically no dust.
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in one of the most hwh-nrade private cbantab]g 4:
enterprises for the hand.\capped that I knaw-q

in Boston. He was under the care of a wel 2
known and competent physician, In g .
the files of this case I read a letter fm:rthi
physician to the effect that his patient’s exposui X9
to this cotton dust, inhaled-in the course of iy 3— {
work, might well have led to pneumoconiosis an s
shoald therefore be considered a possible. ca
of his tuberculosis. Naturally, I had inspectsdS¥ }
the premises where this man worked and -»-:.

that the quarters were light, airy, clean and w-'
ventilateds by no concexvable vhance could.tha<¥®
dust bave been in any way a cause of his l.une.«a .
These are examples of what I believe tosbar®
ignorance on the part of physicians desmng-t ;
belp out timeir patients. The following cases]
rather different.. A man in a certain very larg
industry in this country may he exposed in. th
conrse of his work to minimal amounts of rast-s
iron dust, which is beneficial rather than harm=x-
ful, .equally minimal amounts of lime, whichT: @8 -
cont:uns a mxcroscomc amount of a harmleq;j’é 3
silicate (litne in fact is often advocated in txeat?-g
ment) and some powdered soap, vne of the:j mu} 3
gredients of which is a silicate, perfectly harniis= 3
less in such ninimal quantmes- The powdem@ :
soap is used for lubricating iron or steel wire™ 8 e
as it is drawn through a dxe It should be bome.
in mind that this scap was a lubricant and in’ no
way an abrasive, as an abrasive soap would haves! §
ruined the wire. The physxcxan I have in. xmn% i

testified in“five of these cases, in which I‘lik :
wise_appeared. Jn onme case the |utopsy showeagg
that, the man had died of cardiorenal duea:e ?
witl no trace of silicosis in his lungs, but it-wasts 4
claimed that the man bad had szlwom and tha% d
this was responsible for his death. His tem‘& )
mony in the other cases was along similar lm
Of this nothing further need be said.

The third factor, and the most 1mnorta.n' one!{i :
in the development of this racket, is the crookedi S
and merc:nary attorney. One of .the very lar"e-;
judustries in this country, that of cementyy: Y

making, where workers may be exposed toone ob%: |
the harmless silicate dusts, has been subjectedy:
to attacks on this busis with the result that verjt :
dicts of $15,000, $20,000 and $25,000 have béen {
awarded to tlxe plaintiffs, with cases smd. tods !
amount to over $12,000,000 now pending ! Clevs 3
lawyers with able assistants, a hired zroup* “of=
witnesses and unserupulous physicians were nbff.?
to carry on this remnunserative occupation for- zx
very long time befor: the manufacturers: conh\
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bined resources to defeat them. So much for one
aspect of this question. :

« Now I retorn to my subject, ‘‘dangerous
dusts.”” The title is a bit of a 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 harmless. Lost
there be a storm of dissent from those who wish
to contradict me when I make this statement,
nay I first define the word, ‘‘dangerous’’, as
~used.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 fibrons .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 organie dusts. Street
dust. althoush it may contain small amounts of
silica. in itself is harmless. The onlv danger in-
curred in breathing street dust comes from the
merms that may be present, especially in winter.
There has been a great deal of louse writing
about tlie danger of organic dusts. For many
vears the bigh mortality.omeng thé workers .in
tobaceo factories was notorions and was blamed
on the dnst. The truth of the matter is that
tobacco dust is not dangerous but that the work
invelved in this industry called for little or no
physical esertion and, iberefore. invited tweak-
lings, while, in addition, the hygziene of the work-
ers was notoriously low. Consider the textiles,

-

— vottun and wool. Anyone going iuto the sort-

in® room of either-a cotton or a woolen mill
will usually find the air full of dust. Here the
hales of raw material are opened and the coa-
tents ‘*fluffed up’’, as it were. Armfuls of the cot-
tan or wool are then put down an immense chute
by the workmen, where it is carried on to the
next department. In the majority of instances,
anynne antering this room for the first time, vn-
less he is absolutely nonallergie, will soon notice
a tickling of ki< nose and a strong tendency to
tub or seratch that organ and, sooner or later,
will experience some sneezing. Stroncly allerzic
persons will have this to a2 marked dectee. Cer-
-tain individuals of this type often’ come down
with a severe acute rhinitis or a bronchitis dur-
iy the first 10 days or so of their work il the
~erzing room, which soon passes off, Lowever,
leasing no ill effects. All this does not mean that
wo il or cotton dust is dungerous in the slizhtest,
Avd ver one of the most marked cases of silicosis
that I ever saw was in a workinan whose job for

many yvears had been in the sorting room of a .

Lirze faetory where woolen carpets were made.
A large part of the raw matenial in this rorm
*ame from Eaypt or some other foreinn sandy
district. Amazed at finding silicosis in a wnol
worker when I knew that wool conld not be the

found an eizhth to a quarter of an inch of Brown
desert sand on the foor, some of ‘which, in the

in—hence, this man’s_silicosis.

man who had worked -for many years in the
Walter Baker Chocolate Factory in Milton, and
yet chozolate and cocoa dust are certainly in-
nocuous eanough. This man’s sale job, I-found
on investization, was to resurface the granite
mill wheels used to grind the cocoa bean. An-
other very marked and eventunally fatal case of
bronehiectasis oceurred in a worker in a large
lumber mill where every workman was exposed

however, the man fell down a chnte into which
sawdust was poured and was taken out, uncon-
scious. an hour later from the mass of sawdust
which ‘had buried bhim. Here again there is
oothing to prove that wood dust iy harmful

And so I might go on throngh all the organie
dusts. .~

inorzanic dusts. The worker ir the soft coal
mine develops anthracosis, which shows up strik-
ingly on an x-ray, but it is a0t a disabline dis.
ease, uor does it predispose him to tubercnlosis.
If he gets silicosis, as some of the workers in
the hard coal mines occasiomally do, it is be-
caunse of tlie granite or silicon-containing rock
in which the coal is imbedded. I have no donbt

sent changes in their lungs after years of ex-

ly does no harm. ' Exposure to limne even seems
to do good. -

Granted, then,—I feel sure that many of
vou vwill not grant it—that the only dangerous
dust is the one that contains silicon In some form,
what ave the factors that determine the degree
of dangcer in the exposure to suech silicon.

contaiping dusts? These may be given as fol-
lows: :

ent in the dust. Silicon is such a com-
mon clement that it rizht be said to be
ubiquitous. It is preseat in small amounts
in practically ol street dust. The stiff-
ness of the fibers in hay, straw and enrre-
als and that of the feathers of birds. ja
due to silicon. It is a pormal constituent
of lung ash up to 1 per cent. It is onlv
when it is present in escessive amountes,
such as in granite dust and sand, which
are nearly pure stlicon, that it constitutes
a menace.

Free silicon, Si0a, as found in granite
aod sand, is infinitely more dangerous

tanse, T investigated the plant and in this room

than combined silicon, as found in the
silicates  with ot y" exception—asbestos.

course of the wark, was of necessity breathed -’

Anotber marked case of silicosis oceurred in a

to varving amounts of wood dust. In this case,”

Now 2 word about the non-silicon-containing

but that the slate and marble—workers will pres --.

posure to this dust, but such exposuve certain- -

(1) The amount or proportion of silica press

(2) The form of silicon present in the dAust.
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“into account. Bearing them in mind, let us now

Except for asbestos the silicates may be

deseribed as. comparatively harmless:
Coasider tale, for instance. Tale, a mag-
nesium silicate, is the basis of almost all
toilet powders and is used extensively in
the rubber industry. It racely, if ever,
"~- has been known to cause a disabling fibro-
sis in the lungs,

-(3) The size of the dust particles. DParticles
of less than 3 microus are most danger-
ous. Particles over that size do not enter
into the finer tissues of the lungs and are,
therefore, practically innocuous, The rate

~ of-the fibrous reaction in the lungs is

. proportional to the fineness of the dust.

(4) The densily of the dust. If the uumber
of particles of silicon-containing dust per
cubic foot of air'exceeds twenty million
such a dust may be said to be dangerous.

(5) Intensity of the exposuve. - The granit
cutter working with a surfacing wmachine
is exposed to infinitely more dust than the
foundry worker, who is only occasionally
in certain types of work exposed to much

- dust. A survey in Massachusetts showed a

. silicosis incidence of 15 per cent in gran-

. ite cutters and only 8 per cent m foundn
workers. - .

" (6) Length of the e\posnre. It n.ttmnlly Er,l-
. lows that the longer the exposurve the
creater the inlalation of dust. An ex-
posure of 12 to 15 years is the average
. time required to give a grauite cutter a
- disabling sxluosxs while one of 2 to 3
years can cause it among asbestos worlk-

ers. .

(7) Finally, and T might eall this the most

* important factor of all, we come to that

indeterminable question, the individual

resistance to dust. Just as tertain persons

.. are extraordinarily resistant to tuberen-

losis, so are others, for no known reason,

" . able:to breathe in large amounts of a

- dangerous dust over a lonz period of
~. time without dawmage to their lungs.

Each one of the above points must be tnken

consider the dm--nous of silicosis. This las
been left far too long entirely in the hands
of the ruentgenologist. lk the x-ray man in conrt
or at the clinie sayvs that the plate shows a dif-
fuse, nodular fibrosis and makes a diagnosis of
silicosis, no other factor pro or cou, up to the
present time, is apt to be given senous cousitrl-
exatmn. T objeet strongly to this.

The diagnosis of silicosis, just as the diagno-
sis of tuberculosis, depends upon ‘various fze-
sors, the first of these beinyg the Ahistory of ca-
posure. Whenever you anre called to give an

‘cian entirely for "runfed but that. wherey

do not take the stutement of the patient or thig
of his friends or, indeed, of Lis family pbm.,

possible, you go tluou"h the plant aud see.fo
}om'self the exact, work that the man or wom

exposed to in the course of said work, Thu, ot
coutse, does not mean thut you must take;;reig
dust count or make a chemical anal) sis, which

mean using oue’s common sense in sizing. np
the situation. Tle second point to be c(msulered.
in makinz a diagnesis coneerns the JJnlplom.x_
The most stnl\mfv of these is shortness of breathy
cough may be, but often is not, present, whil
loss of v.ewht and strensth, blood spitting ap
general weakness ave often conspicuous by thes
absence. Shortness of breatl br Y slself, with
out any other condition to explain it, is dn 1
portant point. -
Third to be considered are the ph v/.ncal figy
in the lungs, These, again, may be. couspicuousis;
absent; but, in well-advanced cases, ¢ enera.lued..
dulnesw, most marked at the bases and extend
ing upwards, front and back, hawsh, prolong
and, often diminished expirution and oceasional;
fine, high-pitcied rales, as if two pieces ot
fine sandpaper were being rubbegl together, arq
important to bear in nuud In addition to th:
signs there is oue ou which I am coming 1R
place much importance, auwely, a marked ress ¢
striction of clhest expansion on taking a dem
breath. This is especially true in asbesms work«
ers. I have seen nearly 75_meu_zud wonien
that have been exposed fo aabesto\ dust andi=
have found that the one striking siun prwvt‘z
in those ju whom I bave made a positive diug , 3 :
nosis has heen a greatly diminished chest expan ¢
sion, rarely over one inch. One man of nearlyss §
70 years cawme in to see me who had work»% -

for many years in this particular factory as
night Svatchman and who by the very nafues
of his work Lad been exposed to little or-no
dust. Ile bad marked arteriosclerosis and cou
siderable emphysema and complained of short

ness_of breath, but nevertheless e was able t§ "

expand his lun"s nearly three tnches. X.rav
showed normal Jungs except for a moder.xte;t
emphysema, - .
' : -.A‘ s
Finally, we come to the z- -ray. Tbis, in ad;,’?
vanced cases of ~xmute cutter’s silicosis or thatzz
of the snndblaster or ifideed in well'marked ,-,s_—:f
bestosis, speaks for itself. The borderline casey, *
lowever, are very difficult to decide upon, s =
much so, that I know of no two X-rav ,uen who.
would awrece. Of course, the presence of as
complicating tuberculosis, \uth & lhistory of exJ
posure to a dangerous dust and even slight sizy
in the lungs ph)blculh or by x-ray, would n-nSB
to justify a positive diagnosis, which withou
these would be uupossxhle.

opiunion upou sueh a case, Twould beg that you

A

Ashestosis is a relatively new duea_se
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cemninz which we know remarkably little except
that it does not seem to correspond to the laws
~averning silicosis in general. Thers i3 not the
Jiwhtest doubt, however, in my mind at least,
ihat asbestos dust is the most dangerony of all’
Justs.  Asbestosis is able to produce total aud
(wrmanent disability” in 2 remarkably short
length of time, cven after omly 2 or 3 years’
expusiive and occasionally less, as compared with
the much slower and more gradual action of
pure silivon and the great majority of silicates.
Abestos _is an aluminum or maguesiun  sili-
«ate or a combination of these or others and, in
its chemical analysis, agrees closely with that
of tale, cement and certain other silicates. The
fact remaing, howerer, that asbestos is extreme-
Iy dangzrous aud fatal, while tale, cement and

cept under prolonged, intense exposure aloug

with a very grewtly lowered individunl resist-
ance.

The points emphasized in this bLrief talk on
a very big subject are the following: -

(1) Tbat there is ouly one dangerous dust—

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

- purely on x-ray, but on a history of ex- -
posure, on the clinieal symptoms and on Co

the signs in the lungs, along with the o

” x-ray; and, . e
(3) That, whenever possible, a personal in- R
spection of the cluimant’s work should be -~ Z:
made in order to see for cne's self just
Liow much dust exposure there is, thus in-

I
. .

wher silicates are comparatively innocuouns ex-

surinyg u correet and fair decision. ~.

. - IN EXPERIMEN
BY JOMN W. M. BUNKER, Pr.p,,t

N\ a previous communication, Bunker and Har-
rist recorded the opinion that lizht radia-
riuns of wave lenmths other than those in the
reion, 2500-3100 Angstroms, which at that time
weee wenerally regavded as constituting a *‘vital
hand*® of light, may assist in the biochemical
processos of rickets therapy. This opinion, based
w prelinainary qualitative studies, was strength-
«tnd by the findings of Sonne aud Rekling,* whao
szaested 2330 to 3023 as an antirachitic region.
Ninve 1930 but few reports bearing upon tais
subjeet have appeaved. Knudson*® reported
«utv amd preveution of rickets in rats by radia-
tiens from either 4 quartz mercury vapor are
o fum a GE S-1 bulb and defined the gram
~afuries of these heterogenecus radiations neces-
sary to cire 8 rat whose skin had been depilated.
Noatterpt was made to evaluate different parts
“f the spectrin,  Gorter® reported .that only
WU te 3100 Angstroms are active. Kuudson
sl Benford® repurted in abstract form that
b antirachitic effectiveness of monachromatic
sitracinlet light does not correspond to that pro-
Hreng erythema, but details are lacking.
sneown Atudy, continuing with optical filters
* spevial wlasses, quartz and solutions of nickel
e and eopper sulfate, enabled us to investi-
sate apeettal zones of deeressing width. One
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hiandicap of the filter method is the diffculty of
eliminating longer wave lengths ohile rerain-
ing shorter, since inereasing absorption is gen-. R
erally first obtained at shorter wave lengths, -
Another difficulty lies in the _fact-that such
filters do not cut off sharply, but generally N
allow definite incremeuts of longer ov shorter . )
wave lengths to be present in a selected bang,
whiclt increments must always be of unkuown
relative importance, if in fact there be a differ-

ence in the relative etfectiveness of various ware
lengths.

By the_Slter wethod it was determined that a
band made up principally of light from two - :
lines of the mercury ave spectrum, namely, 3023 .
and 3130 angstroms, showed some therapeutic - .
value in experimental vickets in rats. Subse. .
quently; by the use of u water-cell monvehirom. -
ator, described by lHaviison,® we were able to
eliminate from further comsideration the line
1130, which was completely inetfective at an ap:
plied enevey of approximately 1.73 grim calovies
per vat. T . S

Al the subsequent work was done with 3
Dausch & Lomb quartz monochromator {type
No. 33-86-03) with prisms § em. by § em., which
transmits suthcient energy from a 6 iuch, 22y
volt Uviare to permit treatment of rachitic rats
with single lines of light.

Experimentel

The arrangement of the equipment used in
the phase of the investizgation dealing rith
monochromatic radiations is shown in fieure 1.

In a white transite hiovsing, . onen at top PLAINY

and bottom and raised from the Leneh on k‘g*.'
a vertical 6 inch Uviare, A, was plased e <
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