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Heavy Madrme Sfutp I>ivî?K}«, Gfo?itî A J.ycommg MÎjî. Ç<u Pla*« No. I, 
Wcîhaîmpor?. i ’cnsityh^m a. T he «ante cUv*si*«% Group H, United States Kiihher 
Con^iany. Slioç \ hi*-*hvarc Company, Waterbury* Centu

"Y o u r K our”

T bc next part »>* ihr* w&« a special featwre enti‘lcd 'T o ttr  Hour,** ¿«1 by
T .  H . McKcuney. Supervisor of I_aix>r & Safety« Illinois Steel Com;»any. Sooth Chi­
cago, Question car*h had hem  distributed and returned with safety problems, which 
Mr. N eX caoe? read iron: the 8ocr, as*4 then asked for s<?futi<ms. Questions arid 
answ ers w ere as U\flows:

Qurstlm* Na. 1; "St wxs expected tin t poor worker# schedules wrujld. cause more 
accidents, but th is no! ix m  the case, why not?" One reply was that plants are 
not pressed for production. However, a strong percentage of the delegates w ere oC 
the opinion that sjjroadmg the work and putting new men on new jobs was csnwug 
accidents- A  vote of drirjrAtc? m  whether <«• n«t frequency <« acchfents ha.« decreased 
during 1930 anti 1^31. resulted In a vote showing a deckled decrease.

Question N<t~ 2 • "W haf practical meztss can he used t<j detect defects which /na>* 
develop in  crane wheels?** T he  retries tnclndcti; viable Inspect mu for cracks, Sat 
stirjs.ee?. e tc .; lAisping wheels with hammer* also gaoguig: the Sanges. O ne well 
known company make« a monthly inspect>on of ail parts qf the crane.

Question „W. 3: "H ave any troubles or injuries hern encountered d;tc to metal 
caps on safety sl*nc«?" Several weU-known companies <lo twjt permit any «alety «hoes 
except (hose w ith steel toe. Flammable materia! in a  couiposltton toe K considered 
objectionable. Practically every mar» w*nt cm record as favoring metal tipped toes 
&nd a  vote sh o w d  \mamtnous a ^ ro v a l of steel toes.

■Qttejfi'm N o  4 :  "W hat procedure should t>e followed if sopcritrteodetrts. foremen 
and workers do not co-operate in the accident prevemfor» program ?** The wt«wcts 
included the follow h;g O ur rnaoagcjnem is «¡ways with u« but a  good nrg»m ai*on 
will also o g V i ofwpsitinn <o safety. F itting  objectors a t {lie heads of safety com­
mittees will often eScct a  core. Safety rstust begin a t the top. A  safety engineer 
who cannot s«U hts wares to his men should move. The safety engineer must sell 
bis wares to  the management. ?n<1 all executives are suecepitHc of being influenced rf 
properly approach«! Botn the emottorwd approach and the discussion <*f safety on 
a cost basis arc valuable to stake the Tnanagcsncnt listen 

Q«c5<io« fffi. >• - in  the mveetugaticB of accidents and near accidents, wV»t fs the 
best method o f **r«xr«dure—through the foremen. by a  committee, hy a  safety tnsyjcctfoa, 
or otherwise?" Many delegates favored an investigation by the department sutvxrm- 
tendeot and  hi« men, foremen, etc., with the safety engineer a s  secretary and assisting 
lit the ijoe«tjonmg. Anothc- suggestion w^s by means of a trial. An lirmiedlat* investi­
gation is advisable, since ooctdhfons soon change, especially if «om«*sc Is ce?>rclaHv 
a t  IwiU.

Question S o .  A* "Now that we are Agreed that responsibility for accidents rests 
vnth the head of the department, what is the safety (lefattmesil doing to  the
load sr{ t V  forrmar»7** I t  was xgreerf that the  safety ilepartnient shwtH  help the 
foremen in every t»ossible way. f t is '«hporiant to  comhme safety and tramtng^

T he final feature or the program was the presentation of the film slpp entitled 
•Safety Kink«.” by J . A. C artel. Chief 3f Safety Bureau, Caniegie Steel Cocipany, 
Pittsburgh. M r. C artel presented a  great variety of machines and <levices With 
appropriate remark?.

AniOURNMENT
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T U S S D A Y  M O R N IN G  SE SSIO N
O ctober 4 , 1932

The sesrions of the Miruryf Section convened wid* General Chstnnan W . H. Oimins» 
Katjonal le a d  Company, St. France»?, Missouri« presiding. After welcom»lg the 
dckgajes Chairnsui Condos asked for the report of the Sinusites Committee which 
was presented by W , tY. Adams, U . S. Bitreau of Mines. Washington. D. C-* Chair- 
man, in part as follows :
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* proper *uff, and not by some enthusiastic person who Has not been trained for 
the work. Why not use more registered nurses in the smaller plants? The registered 
nurse is much belter qualified to interpret a  physician's plan of medical service than 
any !*y attendant.

Much depends upon the physical condition of the employees, t  am of the opinion 
that the physician, hy reason of his professional attain menu, is best qualified to handle 
some of the problem casqs among employees. Mental symptoms* brought about by 
worry over home affairs, quite often produce accidents. In many eases the fear and 
worry of sickness in the family can be greatly allayed by a talk with the doctor or 
the nurse. Many of these cases have come under my personal observation.

I t  should also be absolutely the part of the physician to say when a roan shall 
return to his regular employment after injury, and this decision should not be 5n- 
itaenced in the slightest by its possible affect on any “np-lost time accident** contest 
or record. These contests are proper and have brought about outstanding results in 
the reduction of lost-time frequency figures. However, there have been cases of 
Injured employees being urged unduly to return to swine form of work merely to 
prevent the marking up of a lost-time accident. Nothing should be allowed to inter­
fere with the employee*! welfare. The 'physician has every motive to return the 
employee to His regular work as promptly as possible* but his higher duly is to 
conserve both the physical send economic welfare of the employee as well as the 
employer.

The safety director has need of the medical service, and the two should earnestly 
co-operate and seek to  bring about a mutual feeling among the employees. Both 
departments are striving by all possible means to prevent economic waste chargeable 
to the disabilities and hazards of industry.

TU ESD A Y  AFTERNOON SESSIO N  

O ctober 4, 1932
The delegates first attended an informal luncheon, and then gathered for the after­

noon meeting in a Joint Session with the Metals Section. This session was devoted 
to a symposium on the dust problem in industry. Chairman Greeoburg immediately 
Introduced the first speaker.

The Effects o£ Inhaled Mineral Busts
By LERO Y  U. G ARDNER

Director, Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, N. V.
As long as men have worked in stone it has been appreciated that an unusually 

Urge proportion of them suffer from disease of the lungs, ft was natural to  assume 
that such disease would be caused by the dust generated, and this belief was strength­
ened by the discovery of black, grey or red pigments in the lungs, sometimes accom­
panied by the formation of scar tissue.

The term, poeutnonokemioiis was introduced to describe the lung pigmented in this 
manner. W ith further observation pathologists attempted to classify various forms 
of pneumonokoniosis on a  basis of the type of dust inhaled and such names a* an* 
thracosta, stderosis. chaclcos« and even bysstnosis and tobaccosis made their appear­
ance. i t  was recognized that some forms of the disease were attended by severe 
symptoms and res alt in death but there was no correlation between the clinical and 
pathological pictures and the causative dust. Finally, statistical study demonstrated 
that of all kinds of industrial dusts silica generally produced a  definite type of disease 
with a characteristic pathological lesion and complex of symptoms.
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Today the clinic* I entity known as silicosis is one f^rjrt of pneumonokoniosis which 
is quite clearly defined. Moreover* within the last three or four years asbestos dust 
lias also been shown to produce another specific type of reaction attended by symp­
toms differing in some respects from silicosis.

The other forms of pneumonokoniosis stilt tack complete defimtioti. T he wide­
spread use of radiography has brought together a  of descriptive data from  indi­
vidua is exposed to many kinds of occupational dusts but these findings have not yet 
been correlated with pathological anatomy, chemical studies of the tissues and de­
tailed analyses of industrial atmospheres. There is a  tendency to  assume that many 
of these pulmonary changes are due to  the action of silica perhaps modified fay the 
chemical components of the dust. W e shall only he in a  position to Speak with assur­
ance about them when the pure types of dust and their various combinations have 
been studied in human beings o r in experimental animals.

For the sake of clarity no mention has been made of the infections which so fre­
quently complicate some forms of jmenmonbkotiiosK In the prebacleriological era of 
mediclue the «se of such terms as "grinders* consumption** and "miners* phthisis'* 
reflects the popular association of pncumonnkoniosfs with tuberculosis. The names 
were justified both by clinical and pathological observation for it  has been subse­
quently shown that, in silicosis a t least, a  super-imposed tuberculosis may cause death 
in perhaps 75 per cent oí the cases. Some observers even go so far as to state that 
silicosis itself does not develop unless the lungs a re  previously damaged by a  latent 
tttbcrcrfoiis infection. This is probably an  exaggeration* for typical silicosis can be 
produced in the experimental animal by the inhalation of silica without infection.

The role of asbestos dust as an excitant of tuberculous infection is not as d e a r  
cut as that of pure silica. W hile there a re  numerous reports of death in asbestosis 
due to a terminal tuberculosis, nevertheless surveys o f living workers have failed to  
demonstrate any excess of such infection. Simple anthracosis is said to prevent the 
progression of tuberculous infection. Statistics from coat mining districts do show a 
tuberculosis rate much lower than that "normal" for the age group. As yet corrobo­
rated experimental proof of protective action of coal against tuberculous infection
is lacking.

Not only the tubercle bacillus hot other bacteria seem to develop with special 
{adlity in the tissues previously damaged by silica. For example, the pneumonia rate 
among rilkotic native latiorers of South Africa is many times that in non-siltcotic 
natives firing under similar conditions. In  coal miners, likewise, pneumonia is a 
common and often fatal complication.

What has been said of the effects of inhaled in organic dusts would indicate that 
the reaction of the tissues is not merely a response to mechanical irritation by p a r­
ticulate matter. Today h  Is generally accepted that the injury is chemical in nature 
and that only certain of the common types of industrial dusts possess properties 
capable of exciting reaction. In the cases of silica and the silicate of magnesium or 
asbestos the slightly alkaline body fluid* probably effect a slow solution of the dust 
particles liberating silica in colloidal form. This substance irritates the connective 
tissue cells which respond by multiplying. The result is an overgrowth of the sup­
porting framework dements a t the expense of the more delicate celts specialised for 
specific functions.

For these two types of dust the character and form of the pathological changes 
has been carefully worked out. In  silicosis the essential tissue change consists of 
nodules of connective tissue which develop first in the lympoid tissues situated in the 
drainage apparatus of the lungs. These nodules interfere with the physiological 
removal of foreign bodies and subsequently inflated particles accumulate In the 
framework of the lung itself. Such reaction gradually decreases die normal elasticity 
of the organ and encroaches upon its functional elements. A s a  result the cardinal 
qm pton of the disease, dyspnoea o r shortness of breath develops. Because of the 
excessive amounts of scar tissue formed in the lungs the right side of the heart

|
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encounters increasing difficulty in forcing hlood into the organs. In a« attemjxt to 
compensate the overworked heart muscle becomes thicker and lieavier and unless 
infection intervenes the time eventually arrives when the heart fails ami death occurs 
from this cause.

The reasons for íhp prevalence of infection m the Silicotic lung are not altogether 
clear. It i« obvimis that when the drainage system is so obstructed by nodules of 
sear tissue that more dust particles can only be removed with difficulty, the » m e  must 
be true  of bacteria which may he inhaled. As a  consequence they remain fn the 
lung and set «p progressive infections. But this t$ not the whole story. The silicotic 
tissue apparently offers a  peculiarly favorable soil for the continued niuUipUcatlim 
of tubercle bacilli amt j<rlta|K other iiacieria. Experiment lias shown that even at­
tenuated organism« o f thU type will produce rapidly fatal tuberculosis in a  silicotic 
guinea pig. Furtherm ore, inhaled silica dust will cause a  pre-existing latent tuber­
culous Coens. Itarlxtnng a few attenuated bacilli, to become progressive and spread.

The cause of this effect «pon tubérculo«« mfccíum Itas not yet been ascertained l«*t 
probably it i< *« ««»me way associated with the death of tíssoc caused by the toxic 
silica. Associated with this factor 5s an increased activity of the phagocytes which 
are st/mwlafcd by the irrita liny silica eo that these cells tend to  migrate rapidly and 
carry  tubercle Itadltf into previously unirtvolved portions oí the lung.

Arhrstos <lnii. perhaps because of its fibrous structure, h not transported very fat 
within the long. U tends to  lodge along the walls oí the finer tubes and ííítle of it h 
removed by the 1 ympltat ic drainage system. Tissue reaction, probably initiated by the 
5ot«i'o« of the fiber*, occurs in their immediate vicinity. As m the case of «Uica this 
reaction consist« of an ■nYergfovrth of the connective tissues which ue later transformed 
into leather-like scarx.

Aluminum oxide will serve admirably as an example of a non-siliceous dust whose 
particles a re  a« Ixard and sharp as those of crystalline silica. When a measured 
quantity of such particks, 1 to 3 miera in diameter, are injected into the ear vein of a 
rabbit the m ajority  of them come to rest in its liver and spleen. There they remain, 
apparently harmless, collected in large phagocytic cctts and producing no react km of 
the connective tissues for a t least two years. Injection of the same quantity of tl»e 
same sited quart* particles excites the formation o f so much scar tissue that the 
functional elements a re  almost completely destroyed and the organs arc reduced to 
nodular masec« o f leather-like consistence.

Carborundum , the carbide of silicon, when inhaled by guinea pigs for periods as 
long as four y e a rs  likewise fails to  excite significant overgrowth of the connective 
tissues. I t  produces only a  low grade inflammatory change with no nodwlcs

Instances such a s  those cited constitute the basis for believing that the cellular 
cespofux to  dust particles is not due to  their hardness and sharpness hut to chemical 
substances ^liberated hy the action of tltc tissues upon them The case for solubility 
ha« not been proven directly, for the detection of soluble siika mi tu e  tissues offers 
technical difficulties widely today arc unsurmoontabie. Nevertheless this stthstancc is 
known lo l>e a cell poison and in weak concent raí ion« it will provoke an overgrowth 
of the connective tissues.

Mention should be made of the effect of ir.halcd coal dust. Most city dwellers 
breathe tt* sufficient quantities of tins material during an  average l tic-time to  pigment 
considerable areas of tb r ir  lungs. Deposits of grey o r black d u «  will be found along 
the course of the lymphatic drainage system hut tins pigmentation is associated with 
little  or no new growth of connective tissue. The coal miner's lung n  mveh blacker 
but in most instances it also develops no deforming scars. When such reaction docs 
occur analysis usually reveals appreciable amounts of silica m the lungs. The presence 
of excessive quantities of carbón dust apparently fnfiuenees the localization of mod­
erate amounts of silica so that the latter is not deposited m nodo tes as in pure silicosis 
hut in streaks along lymph vessels as pore coal would localize.

Coat miners* fibrosis, due to  relatively «malt amounts of silica, is therefore <lif-
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ferent from Out of the intro quartz worker. W hen tlw amount of inhaled silica is 
excessive, the effect of the coat is negligible ami the reaction approximates that in 
pare silicosis. There is said to be more reaction to hard  coal than to  the bituminous 
variety but there is evidence to suggest that tins 5s due to the greater amount of 
siliceous rock which roust be worked in mining anthracite coal.

Finally, consider the silicosis of granite cutters. T his develops somewhat more 
slowly than that of the pure Quartz miner and It has been maintained that this ts due 
to the relatively small amount of uncombined silica in granite (25 to  40 per cen t). 
But if is believed (lutf o ther components o f dve glomerate granite n a y  neutralize or 
a t least inhibit the effects of the silica so that only after prolonged exposures to 
high concc»trat*m»s does *IjroiSc»«t react*»» occur. W hile typical .dficotie nodule* 
develop in guinea pigs futafm g pure quartz for a  year, not even the earliest sug­
gestion of nodules have appeared in the lungs of animals inhaling- comparable concen­
trations of grämte <40 per cent silica) for four year*.

This brief disc«K*v»H id  some of the proldems involved in pneumorndtoniosis draws 
attention to the limitations n{ our present knowledge. I t  indicates that the reaction 
to an inhaled dust 5* determined by the chemical and probably physical composition 
of that dust I t  emphasizes the need to farther study of different types of dust both 
in the pare state and in measured combinations. T he ultimate aim  of such a  study 
should be the neutralization of the toxic action of such dangerous substances as silica.
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The Dust Content of the Atmosphere in Various Dusty
Industries

B y J . J . B T O O M F IE T D

Sanitary Engineer. U nited  State* Public H ealth  Service* W ashing ton , D . C.

The spqaker said in p a rt: Tl*e properties of a. given dust which determíne its 
capacity to produce pulmonary pathology arc. the nature of the dust, that is* its 
chemical and ndncralogical composition, its particle size, and finally the quantity of 
die dust dispersed m the atmosphere;

One of the outstanding results of the fast 20 years of research in the field of 
dust inhalation is the demonstration of die fact that, in general, the degree of 
health hazards associated with tlic inhalation of any dust, all other factors re- 
«mining constant. Is dependent upon tlie ininrralogical composition of the dust. For 
example, it is now well established tltat the inhalation of certain types of dust, 
such as granite dust, will in time produce fibrosis of the lungs, at times associated 
with tuberculosis, In other cases exposure to dust may result in the production of 
much less fibrosis wrtltoM notable tendency toward subsequent h ihercuJos«: this is 
tn«r of cement dost And finally, there are certain types of dmt, as typified by 
marble dust, which in the quantities and lengths of exposure so far observed produce 
little lung fibrosis. In general, it has been found that those dusts which are high in 
quant content are the ones which produce a  disabling fibrosis of the lungs most 
readily.

So far as the size of the dust partidc is concerned, It is apparent that in order 
tor any given dust to produce Injury to the lungs, It must gain access to the 
parenchyma of the lung, the site where the harmful effects of the dust take place. 
Il is known that not all of the particles of inhaled diKt gain access or are retained 
by the human long In this connection it is of tmporiance to have regard to the 
♦tK of the dust particles present in the industrial atmosphere.

With reference to the quantity of dust present in the a ir of a workroom it Is 
apparent that when tlie dnst concentration is high tl«  exposed person will Inhale a 
greater quantity i» a given period of time than he will when the dnst concentration 
of the atmosphere is relatively low, ami since tbe rate of production of the fibred*


