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HE mechanical control of industrial
Tdiscase cannaot be covered adequate-

Iy in a single artticle; all we
«an hope (o do is to touch upon a iew
ot the impertant points encountered Ly
tie plant nanagers who are stragsling
with this problem today.

Uhere sre some forty different diseases
~« hedulend in the compensation acts of
various  American  states; in _Massa-
chwsetts, Connecticut and several gther
states there is no definite list of diseases
that are compensated, but these diseases
are considered as “personal injuries™
under the law and compensation is paid
witheut any specific schedule of diseases

Many of these diseases are of ™
{frequent occurrence.  Probably most of

us vatside the medical profession have-

mever even heard of ~(lunioma Kamassi”
tAfricun buxwood) on “miner’s nystag-
mus,” which appear on some of the state
lists. A half dozen of the mare im-
partang discases. however, will probably
swver ninety percent of the total pay-
awnts iwing made thrédughout indusiry
for 1l industrial diseases today.

An analysis of approximately $300,000
in krses of one insurince company doing
# gencral workmen's compensation and
liability business. for recent industrial
disease claims. showed 54 per cent far
cases involving pneumoconiosis (includ-
inz silicosis. asbestosis. etc.) 26 per cent
for lead poisoning, 9 per cent for various
farms of dermatitis, $ per cent for benzol,
fm'! ihe remaining 6 per cent for scatter-
My causes such as carbon monoxide,
“arhon tetrachloride, chrome and chlor-
e,
~ We will accordingly look at the sub-
lect from the standpoint of these few im-
portant causes., bearing in mind that the
mast important of all is covered by the
*encral heading of pneumoconiosis, or
disenses caused by dust. Of these dis-
et the mingt serious come from inhal-
02 the <ilicy found in sand. granite dust,
bty Penwelers, ete,

TNhecpresident  and  Chief  Engineer,
wno.cr_\t‘\:-“.:iul‘u\:uo;n.\urmnco Comuuny. Box-
F per read at the Twelfth

:‘:'uhual Safety Canfercuce of the Massa-
MU Safety Couneit )

The Mechanical Control of
Occupational Diseases

By DAVID S. BEYER™

& Both the engineer and the physiciun are needed in protect-
ing the health of the worker and the pocket hook of the

employer. In this article Mr. Beyer presents the engineering
side of the problens. In the June issue Dr. W. leving Clark

discussed it from the point of view.of the physician

When the subject of dust is mentioned 1

most of us prolisbly think of visible par-
ticles. In fact, much of the dust re-
moval work, even by companies special-
izing along this line in the past, has
been directed at this form of dust.

Medical research has showp us bow-
ever, that the dust that is most danger-

ous, through 1(S deep inhalation into (be
lungs. is so small that the individual par-

ticles are invisible and can only be seen
by the naked eve if they are ga:'."neﬁ n
a dense cloud, which may have the ap-
pearance of a gray fog.

We are told that the amount of dust
ave

found in the lungs of miners who b
died_of silicosis is about 13 frams', or

approxinustely  hali an_ounce - - about
- O ————————
cnough 1o 1ill i ten-cent soda-mint hattle.

Microscopic Menaces

Same idea of the prablem of collecting
siuch infinitestimal particles may be bad
when we further learn that these 13
grams contain some 20 million million
particles: many of them ara about the
size of the tiny globules ofstarry sub-
stance that make up cigaret smoke, that
is. about 1 hundred thousandth of an
inch in diameter. If they wefe equipped
with legs they could march fifty abreast
through the hollow center of a human
hair!

So little has the seriousncss of his
hazard been appreciated in the past that
it is not uncommon to go into a plant
and find four or five tons of this fine
dust which has floited in the air and
settled on the roof trusses and overhead
structures of the building. Here it may
be dislodaed by gusts of air or vibra-
tions from moving cranes, ctc. 1f one

————
'See Dust Respirutors, U1 S Bureay of
Miner Teehnical Paper 388 T

“stops to figure how many 13-gram bot-

tles are contained in a ton of this dust,
its potentialitics are appalling. The
first need is 10 get rid of these unneces-
sary accumulations, and then try to pre-
ventitheir recurrence.

Many 2 plant manager will say, “Why
go to all the trouble and expense neces-
sary to catch this dust when, in most
cases, it isn’t worth anything after it is
caught?” The answer is that it is better
10 spend the muney and effort in getting
rid of the dust than to be overwhelmed
by occupational disease claims, as is the
case with many industrial concerns to-
day.

In one section where there is 3 so-
cialled “dusty™ srade emploving only
about 2000 mwen an un annuul Lasis,
there have heen 92 occupational disease
claims during the latest available five-
veur period (68 of them for deuth or
permancnt total disability) with com-
bined losses of nearly $300,000.

In some industrics the cost of indus-
trial disease is now four or five times
that of all other industrial accidents
combined.  Many concerns that have
serious occupational disease hazards ex-
tending over a period of vears find
themselves virtually uninsurable, be-
cause of the heavy liability for claims
that has been built up as the result of
past exposure.

A Matter of Self-Preservation

1t follows, therefore, that as a matter
of self-preservation plants in these in-
dustries must start immediately @ com.
prehensive program of improvement that
will at least check the develapment of
new cases.

In general, the most reliable way to
carrect a dust hazard is ta install exhaust
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heen worked out very cﬂccm ely for such
Tequipment  as grinding and  bufting
~wheels. .

Unfortunately a-complete system of
dust collecting and separating for a
large department costs a lot of money—
more than many plants feel they can
possibly afford under present business
conditions.

Temporary Expedients

For such cases there may be other al-
ternatives or temporary expedients that
will at least tide matters over untit im-
proved business conditions warrant the
installation of a permanent dust re-
moval systen,

For instance, the manager of a plant
recently visited by the writer stated that
they had already sxnt I80.000 in ex-
haust equipment and had not yet fully
sotvedl the dust preblem. [n this indus-
try. the use of vil which has been sprayed
on the material in some cases in the past,
1o improve its handling in the machinery
and processes, offers a promising solu-
tion tn the dust problem. Dust counts
in some plants using the vil show reduc-
tions of 90 per vent or more in millions
of particles per cubic fout, and if further
tests corroborate these resulls it oifers
a simple and comp«rati\cly inexpensive
metirod of correvting the dust haz-:rd in
one industey.

In other uperations, such as the
shaking out of foundry castings, it may
be possible to do this work at night, by
men who are protected by respirators.
and thus climinate a common exposure
to cmploxm engaged in other opera-
tions in the same room. The use of cn-
closed mechanical conveyors and mate-
rial handling <vstems. properly exhuust-
ed. instead of the okl individual haad
methods where the workers were hrought
into clase contact with dusty substances,
offers a solution in other cases.

-The treasurer of one concern with
whom { recenily discussed the hazard of
his foundry said, “Mayhe we have the
answer rignt nere,” und. ne Lruughi vui
the design of 2 machine which was fab-
ricated entirely from sheets, plates.
angles and other structural shapes,
riveted and weided together, which
would entirely eliminate the castings of
which it was largely composed in the
past.

Where the dusty work is in  pernne
nent location, and i zreat freedam of

sewcepent 5 pot recured, (he sirefedd

for sweeping and cleaning up dust, the
improved types of tilter respirators may
be adequate. In some cases substitutes
may Ue found for the substance causing
the trouble. This has already been done
in some processes where benzol was
formerly used, and efforts are being
made to extend the use of this principle.

The use of water to overcome dust
hazards is one of the first suggestions
that is usually made. 1 recently tried 10
explain this problem to an industrial
manager and after telling him that the
dust which causes the trouble is less
than 10%microns in size, a micron being
about 1725,000th of an inch, and being
encuuraged by his nods which seemed to
indicate that he was [ollowing my ex-
planation perfectly, T was a little dis-
concerted at the end to have him say.

“Why can’t you get rid of those microns
by washing the air?™ Apparently after
all my efforts he still thought a micron
was something like a microbe!

Witer has beets found rather effective
for laving the dust in some operations
such as mining, sweeping up dusty
floors, ete. In other cases, it has been a
disappointment  zs. for example, on
arindding whee's, where a dry exhaust
svstem has proved to he more satisac-
tory than wet grinding.®

During the conference in South Africa
in 1 ™ one of the speakers pointed out
the futility of trving 0 completely re-
move dust clouds by wister sprays or ato-
mizing, adding the further comment
that a tiny droplet of water may collect
as many as 800 dust particles and then
heing inhaled iz like hembarding the
lungs with shrupnel instead of single
rifle fire.

Uuwarranted Confidence

Where exhaust equipment is installed,
poor  nuintenance of these  systems
whereby their value is reduced or entire-
ly vitiuted is altogether too common. An
inquiry in a plant recently as to how the
dust filtering apparatus WAS working
brought the reply, “Fine! - we haven’t
had to svew look at it far six vearsl”
When we climbed a ladder to the ruof to
sec this miracuious equipment, a touch
on the screens shook a pail-full of dust
from the “clean™ side of the separator.

Another common and dangerous prac-
tice in many dust removal systems is

iNes (leaith of Wiekers 1 timesty Triides
% uwbile Health Bullecin Nao 187,
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side the building. In five such systems
where dust counts have been made dur-
ing the past few months there was only
one where there was even a question as
to whether or not the air was fit to be
returned. In one case over forty-seven
wmillion dust particles per cubic foot were
found in the air that was being re-circu-
lated, or many times what we would con-
sider a safe limit!

Ineffective Installations

The salesman who had put in the
equipment had persuaded them that the
filtered air was so much purer than
God's product as represented by the out-
side atmosphere that he had even piped
it into the office; so the manager wis
breathing the dust as weil as the factory
employees, (Perhaps that might be
called couperation?)

While it may be guing too far to say
that no filtering equipment can make
dusty air suitable for re-breathing, the
constant chance of the system getting
out of order makes it almost as question-
able a practice as an attempt to recover
drinking water from a sewage system.

Installations that are clogged, leaking
and otherwise ineffective are common.
One of our engineers found that the belt
connecting the exhaust fan to the motor
in an overhead installation had been oii
for an indefinite period. The motor
switch had been thrown regularly but
no one noticed that there was no exhaust
at the grinding wheels it serviced.

In another installation seen by the
writer recently, a handkerchief held he-
fare the wheel stood out horizontally
showing that the dust was being blow:
out toward the operator instead .-
heing drawn i away irem him.

An important point that should U
borne in mind in designing an exhuust
svstem is that it is highly desirable o
capture the dusts or vapors as close
the point at which they are generated as

prsivite;-before they have had a chance

to be diffused throughout the air of the
room.

General ventilation may be helpiul i
reducing the concentration, but it is oh-
viously of little value to draw the obi-
jectionnd substances up through a ron!
fan as is sometimes rione, thereby carey-
ing them past the faces of the operatoers
who must draw them in with every
hreath,

The design of a propee exhaust syater
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TO WEAR OVER GLASSES

If you have workmen who wear glasses give
them the absolute assurance of eye protec.
ton as well as good vision by haviag chem
wear CESCO M & L GOGGLES over their
prescription lenses.

These men will do better work and eccident
costs will be reduccd.

CESCO M & L GOGGLES are specially
devigned to be worn .- -r the workman's own
spectacies—they fit  *=xly, sre comfortable

S'Eml for sample end catalog .

CHICAGO EYE SHIELD CO.

2300 Warren Blvd.
Chicago, 1.

Il

tPatenten) April 14, 1930
1ethor patonts Jmting?

and prevent breakage and pirtting of expen-
sive prescription lenses.

CESCO M & L GOGGLES are furnished
in theee styles meeting all necessary require-
ments. Ventilsted pactern firted with Super-
Safety lenses for chipping, grmdmg. caulk-
ing, riveting and like operations. Dust model
fined with Super Safety lenses. Welder's
pattern fited with CESCOWELD lenses for
acetylene welding and cutring.

PLACE "STOP LOSS” ORDERS

Guard against costly ounch press accidrattmlBeger -samlas
D. & M. Actomatic Punch Press Guards. They are your
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Occupational Diseuses

cContinued from page 22)

to eifectively control dust requires :
thorough understanding of certain engi-
neering principles that are completely
lost sight of in many of the msmliauom
now in use.

For example, where the dust collector
can be so arranged as to enciose the
source of dust completely. or almost s,
a very complete dust elimination muay
resuit, but where the inlet is five or xix
inches away from the source of the dux:
its efficiency may be reduced by as much
as 90 o 93 per cent, and be wholly in.
effective.?

Where the exhaust equipment has
been fooked on in the past as more or Tess
of a nuisance because it is non-produce
tive and could accordingly be slighted wt
will, it must now he recognized as a
primary  operating problem, and -
sponsibility must be placed on someer .
to see that it is kept in tirst class conei:
tion at all times.

And so, to summarize the results of
this brief survey of the mechanical con-
trol of occupational disease hazards, it
is the opininn of the writer that chicfly
in this direction lies safety from some of
the most serious diseases, if one also in-
cludes rearrangement of the processc:
under “mechanical control.” in contrust
with the “medical contral.”

While agreeing that medical supervi-
sion of new prospects for employment is
of primary importance, in order to pre-
vent placing new employvees who have
some physical impairment in a position
where they will quickly break down as =
result of the work hazard, and grantin:
the value of medical follow.up of en-
plovees subjected to exposures such ¢
lead and lenczol. which bring abour o
temporary condition that may be checksi
Ly medical supervision and a change of
nccupation, it seems evident that in the
most serivus industrial disease hazard.
that of exposure to silica dust. chief de-
pemicnce must be placed on elimination
ar control of the dust.

ta nstailing suck cquipment it &
save money and griet in the fong run. o
employ a competent engineer who unes-
stands the difficulties of collecting inr
palpable dusts or vapors, and can have
a reasonable assurance of getting an
effective installurion without teo mud
of the “cut and 1ey™ method,
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