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Plan of Publication

THE TRANSACTIONS of the Twenty-second Congress of
the National Safety Council are published in two vol-
umes, The first, containing the General, the General

Subject, and the Industrial Section sessions, is supplemented by

a smaller volume containing the sessions of the Street and

Ilighway Traffic Section, the Child Education Section, and Home
Safcty.

THE LARGE GENERAL volume is being sent automatically
to the Industrial members of the Council; the smaller
volume is sent automatically to members who are be-

lieved to be chiefly interested in those sessions. It may also be

secured on request by other Council members.

THE PLAN OF PUBLICATION is the same as that adopted
: for the sessions of the Twenty-first Congress and
found to be very satisfactory. It is a condensed rec-

ord. The papers of each session or division of the Congre§"§
have been assembled, edited with care and discernment to ab-
breviate or delete the less essential portions, and the concise re-
sults are presented for study and reference. Although not
“complete” in the sense that every word is reproduced, it is a
readable, interesting record which emphasizes the memorable
parts of each paper and address. The original manuscripts are

on file in the Council Library, available for additional reference
as desired.

ALTHOUGH THE National Safety Council endeavors to eli-
minate from discussion at its conventions matters
which are not pertinent to its purposes or which are

contrary to its policies, the Council cannot accept responsibility

for the views expressed either in the papers presented or the
discussions thereon. ’
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Dust Problem in Industry
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FRIDAY MORNING SESSION
October 6, 1933

The special session devoted to a discussion of the dust problem in industry was
called to order by J. R. Allan. assistant manager, Industrial Engincering and Con-
struction Department, International Harvester Company, Chicago, who presided. He
bricfly outiined the purposes of the session -dnd then presented the first speaker,

-~ .- |
Lyt

The Meclsanical Control of Dust .
By E. O. JONES
Consultant, National Founders Association, Chicago

The speaker siid in part: During the last few years. much has been written about
the. pathalogical cffccts of dust.  From this material there scems to be some lack
of acreement among seisntists as to the pathalogical effects of these types of dust.
their dinperous dimensions, the length of time ane must he exposed to their nhala-
tion, the density of concemtration which is dangerous, and the extent to which they
arce directly causalive or cantrthutory to disease.

It 3s unfortmate that in the wwiliziit zone bLetween ethics and non-ethics, there
are coertain members of the lecal and medical proiession who are willing to take
advanmtage of these weertainties and capitalize c¢n them iargely for their own benefit.

Whena the fenndry Bmiustey was cenfmonted with the accusation that it harbuored
a potential health hazard, its leaders immediately took steps to study the problem.
with the ahjeet of cliciting all the facts and determining upon a course of procedure
to climinate the causation,  This study has been under way in some localities for
some time, but its procedure presents many difeult problems.

The mechanical control of dust is not our oniy problem, nor does the accomplish-
ment of such contrnl depend upan larze expenditures of money, We know from
experience that gradually human ingenunity wili provide ways and mweans. to this part
uf the problen.

But let us digress from the subject 1o consider the amount of dust we as indi-
viduvals create, Take the mwlder, for instance. who goes to his hench at the start
of his day's work. Tle reaches fur his air hose, and starts the day by remaoving,
with its force everything he can from his cquipment. In close proximity to his hench,
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H
oo the window sill in Jront of him, yon will usuadly Aind 2 varied collection of
i relics. He will wsually wet down his saned pile, but seldom his floor or pangway.
: When he is through with his shiit he usually grabs the air hose aud procecds 1o :
' take a compressed air hath, : .
i And we bave the fouxdry laborer: he has many menial tasks to perform. "When
: he sweeps or uses a shovel he seems 1o he of the apinion that His cfforts are judged : ;
; Sy othe amesphere he ereates. Ti he does sprinkle the floor it is usually done very 1
i . sparingiv, ¢
! Shake-cat men and crane men seemingiy pive little attention to the results of their
! thouahtlessiess. Grab Inckets are usually Jitted to the limit of their it and then |
wed. Many companies have  furnished  equipment, such as  positive  pressure . )
seimets and respirators, to employees who work m extremely dusty  atmospheres. . — \
. Put it is surprising 1o note the apparent lack of interest on the part of the cmployee t

Inr whese protection this cquipment is furnished.

From the:e remarks some may say “Why shift the responsibilitv ™ Naot a bit. it
We have merely cited these few facts as an indication that possibly we can hmprove p
the supervision,  [f we make every man responsible for the cleanliness in the vicinity . u
in which e works, and every foreman responsible for his department, and then in o
wrrn make the superintendent answer for the cleanliness of his shop, we will not : h
nave 1o worry ahout the increase i labor cost. After dust gets inte the atmosphere, f‘
it is of erarse, very dilficult and expgasive to remave. Keeping the foundry floor "
off the ceiling is a man-size job,

Uentilation is a problem everywhere, A dilizent survey of our existing equipment I

v develep the 1act that by simall expenditares we can improve conditions,  Inspeet
¢ dust-arresting equipment. See that the rapping device is i arder, that the

sereens are in cood eondition, we suggest that they are rapped and the hoppers
enr-tied resularly. Repair- any leaks in pipes.  Sce that the valves close properly.
Chutes shotid be kept in goad repajr and when emptying arresgors, vespirators should - D
be worn hy the men whase duty it is to perform this work. Ti refuse from the
arrestors i3 not removed at once, keep it in containers or wet down until it is re-
moved.  Alvve alll wateh your air velocities and make sure you are removing at V. &

the 2ource as much of the dust as the equipment was origmally designed 1o do. You

ax for e cuerent the motar consumics (o operite yvour suction cquipnient. thereiore :l\l
get tiie proper return for that expenditure. i

' pr store or allaw samd o accumulate aromd your hlasting cquipment, Make di
gure vou are recciving the proper air changes in your sandblast rooms. Tnspect your eli
: i ameamt of air parging through,.  The wearer is prone many times to .
just vrack or partially open the valve, and when this is done he is not getting the i
fuil protection {or which the helmet was designed. We sugzest that the belmet he it
removed irem the sawdblast room and stored at the end of the day in a dust-tight i'o<

cabiet, instructing the wearer to clean before re-using. . the
It yrur cieaning roems where tumbling barrels are used. we deal again with air

veiegitics,  Pipine should he diligently inspected and kept in gond cepair. Make sure

fraps are periorming the service they were designed for. It might be well to keep

floors i this department wet down.  Remove the day's accumulation of refuse at

the cnel of the day's run. When cvclones are used, make sure you are oot exhausting . an

at the level of windows which may he opened in other parts of vour plant, Af
We wiil have to look fof Turther co-operation from the fomdry erquipment manu- ph

factirers who serve our industry.  Equipment will have to he sold to uvs net 10 ’ ear

o e
i
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+ varied coilection of meet existing codes, but as dust-tight as human ingenuity can design them,  After
s floor or pangway. . the cquipment is installed, it witl he the purchaser’s responsilility tn see that it is
hose and prucecds to reaularly inspected and maintained to perform the service for which it was originally
designed.
«to performi. When © And we refer again to the emplovees responsibitity,  When he cleets to work in
his efforts are judgéd a fomndry, he shonld be willing to co-operate and wear the safety devices which are
is usually done very provided by his emplover, and it will he the purchaser’s responsibility to sce that the
: . equipment is well cared for and properly maintained.
‘o the results of their Qur industry is a hasic ome and we hope that it will long continue to he essential,
* their lift and then . FFor this reason we want to assure those who are sitting on the side lines that it
as positive  pressure is our determination and hape that. with the help of thase in the medical profession
dusty atmospheres. 'y who have given so generously of their time in scientific study, we can soon determine
vart ni the employee - . the actual extent of the hazard. -
' In the meantime, while many diverse npinions ave heing hroueht into arrcement,
anilite 3 Not a bit. it is imperative that we give more than passive assent to suegested measures of
ably ~\\'e can improve precaution or improvement.  The accomplishment of worth while results depends
liness in the vicinity upon the diligent and active co-operation of everyvane concerned and the utilization
vtment, and then in of all known means of prevention and control.  Only through wnited cffort can we -
L shop, we will not frope to accomplish an effective program which will give maximum of advantage
into the atmospliere, TO cmpln_\'c‘rs and emplayees alike. and to such an end we are confident the foundry
. the foundry floor wddustry will continue to dedigate its earncst and conscientions cflorts,
:‘;::l::':r“'":““[‘l‘:‘l')‘(':: ; How to Determine the Dust Content of the Atmosphere in
in ordir. that the. Dusty Industries R A A A
'I and the hoppers By DR. E. G. MEITER /,-'-)') o
sives close praperly.
respirators shoubd - Director, Industrial Hygiene Laboratory, Employers Mutual Liability Insurance
I refuse {rom thy . - Co., Milwaukee, Wis.

own until it is re- The importance of atmospheric dust as an agent in the causation of respiratory

disvase has long been known,  Iowever, it is unly within the last few years that tos
sithject has achieved medical and fegal importance in dusty mdnsiries, Beeause of the
extension of compensation laws 10 inclide veeupational discases, and thirongh an ever-
increasing number of fegal sults against mdustrial concerns by employees claiming
* eyuipment - Make 4 disahility due to dust inhalation, there is need jor a severe attack on the problem of
ams. Inspect vour : climinating or otherwise combating the dust hazard,  Tn order to intelheently control
~e many iimes ta 4 the dustiness of the air, the amount of dust present must he determined.  With a
is not getting the rriven dust, two factors are vsually comsidered: (1) the number of dust particles in z
-hat the helmet he given quantity of air, which is usually expressed in millions of particles per cubic

oare removing at o
vaigned to da. You
snipment, therelore

day in a dust-tight i toot of air: (2) particle-size, nsualiy expressed in a size irequency distribution curve,
; that is the percentage less than stated size is plotted against the size of particles.
<al again with air N
: i R ¢ - . .
repair. Make sure : Instruments Used for Determining Atmospheric Dusts
=t be well to keep ) ] X
. - - . . "t o e [P TRIT N4 N N .
«tion of refuse at o .\In'm instruments have heen devised for determining the dust concentration in air
. . .oy e it N 1o e ryyr N3 M H », Y
- are not exhausting ) :m(l' it may hf‘ well to pive a brief historical review of -this SUI)JLCL. Thf South
i plant African investipators began using the sugar tuhe method for the sampling of atmos-

pherie dust il 1911 the same method was used hy the U. 8. Burean of Mines as
early as W4 By this method a2 measured volume of the dust air is, passed through

-+ equipment manu-
~old to us net to
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4,

RN
1{\‘&"

LR




e

r
-,
.M.}:._:” by

f

Yo

40 Tweenty-second Cangress—National Safety Council

a tube eontaining pranulated sagar, which filters owt the suspended dust. At the
laboratory, the sugar is dissolved in water and the number of dust pavticles are deter-
mined by counting those in a &mall volume of the sugar solution under a microscope.
This method of dust sampling had certain disadvantages, the chief of which was the
fact that the purest commercial sugar contained a certain quantity oi dust. which
mtroduced considerable errors, especially in those samples containing a Jow dust
concentration.  To overcomie the limitations of the sugar tube methad varivus other
devices were developed, one of which was the Palmer apparatus. This apparatus
consisted essentially of a pear-shaped glass bulb, the lower end of which terminated

_ ' in a U-tube or trap. Suction was applied to the glass bulb hy means of an ciectric
. exhaust fan and the volume of air measured hy meaws of a Petat tube. Dust-iree dis-
tilled water was put into the U-tube. The air drawn through the water in the trap

i broke it up inte a spray within the Jarger portion of the sampline bulh, which washed

: out and retamed the dust, The dust so ubtained was analyzed by the usual methnds.

The Palmer apparatus alse had certain disadvantages, the chicf of which was that its
cificiency as a dust catcher was low. In the search for a more portable type of in-
strument. which at the same time would yield rapid results, the South African in-
vestigators introduced in 1916 a new mstrument known as the Kotze¢ konimeter. The
kounimeter samples dust by impinging a small volume of air against the surface of a
vaseline-coated glass plate, the vaseline serving to catch the dust particles.  The dust
retained on the glass plate was then counted under the microscope at a suitable mawoni-
fication. The chict disadvantanes of & konimeter are that in atmespieres containing
a high concentration of dust, the spots are too dense to aliow counting the individual
particles and the wethod ean, therefore, siet he gsed i such eases. also many samples
had to he taken to secure a correct average determination in places where the dust
concentration was variable.

As a result of the difierent methods of dust determination heing used by the disfer-
- ent governmental bhurcaus and others, it was soon found that the various dust-zampiing
. methods did not yield absolute results, conscyuently some confusion arose in inter-
preting the various dust studies. In order to arrive at some hasis of comparison tie

! U. S0 Dureau of Mines conducted a laboratory study ol dust-sampling mstruments.
H The results of this study were published in Public Health Dulletin No. 144 entitied
“Comparative Tests of Tustruments for Determining Atmospheric Dusts,” (1023
' During the course of this study two of the investigators, Dr. L. Greenhurg a:l
! G. W, Smith, devised a new apparatus cailed the impinger. In the comparative sty

the dust eollecting elficiency of the impinger was found to be high. and in addition the
methad- ofiered several advantages over previous micthods.  Alter several modinca-
tions to meet spectal requirements, this instrument was adopted by the Federal Public
i " Health Service and Durcau of Mines as the standard technigque for the sampiing of
dust i air.  The instrument has been used in the study of a number of Just trades,
and is the commonly accepted method in use today.

: \

; s . Size of Dust Particles Taken into the Lungs

It has been ohserved from a study of silicotic lungs that miost of the dust particies
that have pengtrated into the air sacs are less than 10 microns in longest dimensinon
(1 micron is 1/1000th of a miilimeter, or 1/2500th of an inch). It is generally agreed,
therefore, that we need not hother with particles larger than 10 microns in measuring
the concentration of a dangerous dust. ’

So that you may visualize the size of these small particles consider a 280 mesh
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screen in which the screen openiigs are 30 microns. In the abrence of a bewm of
licht, an atmosphere containing these tiny particles will appear clear to the naked
eve, and therefore is extremely deceptive,  Only a poweriul microscope can make
such particles directly visible, '

It is necessary, therelore, to make a microscopical examinatiom of the atimosphere
to Jearn how badly polluted it may be. Targer particles such as ave visible to the
naked cyve arc essentially harmless in the causation of sijicosis, as these are caught
by the membranes provided by nature in the nasal and other respiratory passages amd
are cventually coughed up or eliminated hefore any damace is done.

When small dust particles are dispersed in air, they are carried about like smoke
and settle out very slowly= Ifow long such particles will remaiun suspended in quiet
air can be roughly determined from Stoke's law.  Assuniing a round particle to be
ane micron in diameter, it can he calculafed by means of this law that such a particle
will fall only 20.3 feet in 24 hours. Tt can he seen, thereivre, that any fine dust dis_
persed iuto the air is nut only a momentary hazard It remains in the air for an
inviefinite perindd,  This fact is often overlooked hy workimen, as it iz vsually assumed
that as soon as the dust cloud is no longer visihle all dust has settled out,

The term “dusty working place” is only a relative one.  Nost air, both inside and
outside of factories, contains some dust. Tt is, therciore. necessary to adopt a standard
content for the dividing line between slightly dusty and dusty werking places. The
Wisconsin dust code preseribes a “tentative fignre of 13 million eountable dust par-
ticles under 10 micrens in Inngest dimension with free siiica content of 33 pes cent in
a cuhic foot of air as determified hy Public Health Service techmigue,  Variations in
free silica comtent will make propertional inverse chanees m this standard”  Tn ac-
coriance with this standard The permissible count for practically pure silica wonld he
2.250,000 particles.

How Dust Samiples are Collected

As mentiomed previously, the instrnment used in eollecting the dust samples is that
known as the “Dupinger.”  \With this fustrument the air to be sampled is drawn
through a glass tube and fmpinged at a high velocity on a odass plate which is im-
mersed heneath a suitable Hguid contained in the collecting {lask.

The tmpinger, therefore, combines the principle oi collecting dust by impigement
with a water-washing or bubbling method andd so possesses the advantages of both
principles.  The dust is thus trapped and reniddns in the coliecting Hanid, Suction s
applied o the impinger by means ol a0 steam cjector eperated by compressed  air,
Where compressed air is not available, @ small olectricatlyv-operated vacuum pump
may be used. The rate of air flow iz measured either by means of a small vacuum
wace or an orifice-type tlow meter.

The entire apparatus is calibrated before use against a siandard cas meter, so that
a known volume of air may be sampled. The rate of sampling is approximately one
cubic font of air per minute.  The dust-collecting device 1s placed in close proximity
tn the breathing level of the workmen involved while perinrming their respective
dutics, so that air samples representing actual working eonditions may he obtained.
Adter a sutficient volume of dust-laden air has bheen sampled, the collecting liquid is
placed in a suitable container and removed o the laboratory for the necessary analysis,

When the dust sample reaches the Jaboratory, the emire sample is fAltered into a
clean graduated {lask through a 280-mesh screen so that only particles smaller than
30 microms are permitted to pass; particles larger than 20 microns are not considered
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fjurions and are, therefore, removed from the sample.” After proper dilution. the
contents of the praduated (lask are thoroughly shaken so that a uniform suspension ‘
is ubtained, and two portions of ahout one cubic centimeter are removed with a
pipette to just Aill two Sedgwici-Rafter counting cells.  The cells are allowed to
stand at least 20 minutes and the dnst particles are then counted by means of a
micrascane,

The microscope with-an Abbe condenser is provided with an evepicce micrometer,
a l6-millimeter objective and a 7.X eyepicce. The cvepiece micrometer has a larce’
syuare engraved an it and this square 4s divided into 10 squares, one of which is fur-
ther divided inte 23 smaller squares.  The proper tube Jength of the microscope is
determined by calibration with a stage micrometer, so that a side of the large square
of the evepicee covers 1 millimeter (1,000 wicrons).

The large square ol the eyepicce micrometer, therefore, encloses the dust in an
: . arca of ane square millimeter, and since the counting cell is ane miliimeter deep, all
the dust suspended in one cubic millimeter of the sample is under the ruled feld, Al
particles visually less than 10 microns iw longest dinmcter in mie gquarter of the feld
arc counted at five points on the cell, namely, near the four corners and the center.

Two cells of cach dust sample are counted and the average of 10 counts s obtained,

' Control counts are subtracted from the average sample counts, giving finally, average
: net counts of the number of particles which are then caleulated in terms of particles
: per cuhic foot of air sanysTed.
; Having determined the concentration of dust particles less than U microns in diam-
eter i a given atmosphere, it %3 also necessary to obtain information reearding tie
mineral composition of the dust before any evaluation of the health hazard can he
made.

In eeneral it way he said that the harmtulness of a quartz containing dust is
ustatly i divect preportion to its (ree-silica (Si02) content. It is, thereiore, neces-
aary e distingznish between “free <ilica™, that is the silica that necurs as quartz, and
H "combined silica”. ar the <ilica that is combined with other clements in the various
silicate minerals. 1t shonld he borne in mind, therefore, that the total silica reported
in the customary chemical analysis 1s no measure of the amdount of free silica.

The quartz comtent of fine dusts s usually determined by a combination of
petrographic and chemical methods, Fach dust presents individual problems and no
individual technique applies to all dusts regardless of their composition.  Those
interested in his problem should conzult Reprint No. 1560 of the Public llealth Re-
ports. Fehrnary 240 1933, entitled “The Quantitative Determination of Quartz (free
silicas in Dusts” by Ndolph Knapi, Professor of Physical Geology, Yale University,

e ———

and Consultnt, United States Public [Tealth Service. > .
b C&/J,. oo Lo Discussion of Dust Problems
: ¢ S0 s By DR. LEONARD GREENBURG

Yale University, New Haven, Conn.

'l'l\u/.\',\c:\kcr said i part:s On the technical side of this problem you have been
presented with twn excellent papers by Mr. Jones and Dr. Meiter, - There is little
that I should add from this point of view. Perhaps the most valuable contribution
that 1 can make is to present to you my own personal view of the broader adminis-

©trative aspeets of this problem pained as a result of many years of close contact.
In order to do this, let us analyvze the problem in its simplest terms.
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We may hegin by agreeine “that pulmanary Gibrosis ressits from the inhalation
of certim dusts in known concentration over i sutlicient peeriond of time,  This fact
has been demonstrated repeatedly by means of industrial, bdoratory and pathological
stidics.  On this simple fact. 1 take it, there is compicte agreement.

Such legitimate cases-of disabling pulmonary fibrosis are weld in muny states to
be the responsibility of the emplover.  Further, o perusal -8 the compensation laws
miakes it evident that there exists a decided trend i the direction of broadening
the compensation acts throughomt the Unton for we and from time to time that
additional states are being adided to the list oi those I
pensable discase.  We would certainly he Binding ourselves to the facts were we
aot to admit the existence of this trend in social fewisiaton. It should be poitited
out here that this is a very wholesome and desirable state 0 afis

ng zilicosis to be a com-

rs. The insurance
principle has justified its existence i spresubling the burden of il {ortune over a
fong periad of freedom from catastraphie and surely i the cnse of industrial accidents
it has freed us from the deplorable state of affairs i existence prior t. 1912, In
the case of the occupational diseases we may hape- for epmdiv satistactory results.

Nevertheless. compensation insurance is not the complete ssimtion wi the prohlem
at hand.

The only adequate means of avoiding the burden of silicosts is by the preven-
ticn of this discase. Al other methods do not touch tie crex of the problem and
they carry il their wake a vast amount of tization, Hines<. and a lree financial
hurden on industry. [E what we bave agrewd upon o ties et 1 trite it s obvious
that industey must prevent®the dissemination of dust in tae workroom aie by such
adequate engineering techmgues as are avaiiabic: or i certain cases where this
;

S5 not possible mdustey st provide, and foree he woriar 1o sse

personi protection as will adequately safceuard ham aeimnsg the ini

such weans o
W) ol dust,
s only Dy these means that we can guarantee a tainre free of ddisabiing pulmonary
diseitse due o dust inhalation,

In spite of the very hest cliorts of industry to sejve iz probiem there will un-
doubtedly be a certain manber of cases brought e tie coarts and presented as
lenitituate cases of silicasis.  While somie of these are {rue cases ol siticnsis others.
I have been informed, are not, bt are designed merety 55 a0 means of obtaining
funds from indystry, A consideration of such cases hrines us ogicaliv to the second
part ol the present discussion. What s the ideal method of handiing compensation

ciases with reference to occupational disease and more particuiarly silicosis ?

if we exmnine the development ot the.compensation acis o

¢ nd that & technigue
< has by dewrees been
given jurisdiction over occupmlional diseases.  In fact, in came states discases are
recarded as injuries so that they may be Drought within <

designed primarily to adjudicate cases ol adustrial acer

seope of the original
compensation acts,  But on close examination it hecomes apparent that discases are
jar more dificult to adjndicate than are the ordiary injuries arising in industry,
They present many technical facets and often require a dutaiied knowledge of this
particular branch of medicine with which the average conunissioner is very often
wnfamiliar.  As a result we find in practice that the Court is presented with highly
fechnical evidence by experts fur the plaintiff and for the defendant which s very
difficnlt if not impossible to satisfactorily evaluate. Often the commissioner is caught
between the conflicting views of such witnesses and is not provided with his own
experts to aid him in arriving at the real scientific background of the problem at
hand.
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Wiat we really need is o strengliiening of the technical side of the compensation
acts to keep pace with the increased Gietuad wderstanding regarding the occupational
disenses. This does nut merely refer to the Courts themselves but should begin with
the promulgation of accurately worded compensation acis which elearly define the
discaszes for which compensation is to be paid.  Compensation commissioners should
be assisied by hoards of technical experts composed of engineers appointed by the
deans of the various engincering schools and of physicians appointed by the deans
ol tiie recognized medical schools.  The engineers sclected should have a very com-

plete knowledee of factary conditions and the field of ventilation, and the physicians

should be experts i the fHield of industrial hygiene and occupationnd disease. It s
only with the aid of such highly specialized boards, or their equivalents, that the
compensition commissioners may he able ta do complete justice o both sides in
these hiznly technical cases. It s the belief of the speaker that employers and em-
ployees alike would benefit greatly from the establishment and use of such buards,
In order to hasten the estabiishment of this system emplovers are justified i ap-
vealing 1o their legislatures with this end in view; certainly such a legitimate demand
should receive the hearty support of all concerned.

Frequantly one is asked, what should be done with those claims which are hased
on Hittle or no real evidence of mjury to the worker but which are merely reared
by some very cnterprising attorney?  Such claims are, I have heen told, hecoming
very comuion of late aud constitte a real problems to indosry, It is obvieus that
the compensation advisory boards stgecested earlier witl as soon as they are fornwd,
serve the future as a healthy bulwark against this type of hascless claim and
venture to predict that few such cases would be favorably acted upon by o board
of real experts in this field. At the present time dactory atiiciais shonhi cmploy the
very bust legal talent aviailable and should renfurce such lewal taient with techiteal
and medicai experts thoroughly versed in the field of silicosis. Many cases have
heen lost by a iajlure to bring to bear the reguisite technical aid required ta prove
the nen-existence of a hazard.,  Here is an excellent example of a case in which
money iy be saved in the end by increased expendimres,

We now arrive at the tnal steps in the contrel ol this problem, the physical and
X-ray exammation of the worker.  Every tactory should have pre-employvient and
routine post-examinations. 1t scems abvious that the burden of the health of the
worker should not be placed an the plant without the priviteze of tie pre-emplayment
examinatien.  How can imdustry be lesitimately eapected 1o hire a2 warker “in the
Bt s o fus or ber phivsical condition and then a day later be expected to shonlder
the burden of the worker's health? Dy repeated physteal examinations it is possible
to discern the famt carly deviations from normad beaith i any take place. In this
manner the employer would be forewarned very carly if any workmen showed lung
changes suzzestive of carly silicosts.  The routine industrial health examination on
a bratidd scale throughout the major portion of American industry would constitute
a public health procedure of major significance. By its means a very large propor-
tion of the population would be aided n the prevention of the degencrative discases
of middle life which today constitutes such a rcal mecnace.

ADJOURNMENT
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