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fore long you have to think of some-
thing else to maintain the intesest of the
men.

Mr. Bonsib: Remember that cvery-
thing that we do is a result of two great
principles, pride and fear. Fear gets re-
sults, in the way of discipline, but pride
is the greatest instinct man has. Lie
awake at night thinking of how you can
do your work better. and you will think
of things that will appeal to the em-

Tuwenty-fifth National Sufety Congress

ployces’ pride. Pay attention to statis-
tics, but use them correctly. Get statis-
tics along lines that will show you where
the trouble is, and what causes it.

With such istics you can sti
the competitive instinct, because deep
down in his heart every man honestly be-
lieves he is just as good as somchody
elsc. and he wants to show it.

Chairman Boulet: The meeting is ad-
journed.

ADJOURNAMENT



Occupational Discases

FRIDAY MORNING SESSION
October 9, 1936

The sessian was called to order by the
chairman, De. Iart E. Fisher, Vice-Presi-
dent for Health, National Safety Council,

and Chicl Surgeon, Chicago Rapid Transit
Co., Chicago, who presided, introducing
the speakers,

The Lesser Known Facts About Common Occupational Diseases
By DR. ROBERT B. HUNT

Medi

1 Advi A i
"

- Probably the lcader in the parade of
industrial diseases is an acute or chronic
inflammation oi the skin which we call
dermatitis. This disease may present it-
self in any type of shop, factory or foun-
dry. Aay paste, powslers, gas or liquid
which comcs in contact with the em-
ployee’s skin, even the water supplicd by
the town in which he lives of works, may
be the potential cause of such a shin
disturbance.

Mutual Liability ll:lllnllt. Co., Boston

All cases of dermatitis cannot be cured
by eliminating offending foods, but fur-
ther investigation alony these lines may
give us a clue with which to lessen the
loss of time from wock and the discom-
fort now produced by industrial derma-
tates.

. Metals
Lead

The dlstnlmllou of lead poisoning is
quite ex

The wide diversity of causes
with the varying susceptibility of clnﬂcr-
ent ndi nals  makes the prablem  of
control diflicult.

Much investigation is under way 1o
determine why one person may be sus-
ceptible 10 a certain substance while an-
other is not. It has beea proved many
times that a poisonous substan formed
within the body has been able to prolong
the action started by some cxternal ndlu-
ence. A pnater developed  a marked
dermatitis from ink which persisted for
two years. Finally food tests were made
and showed that he was ceptible to
fettuce, which, when removed from his
diet cleared the skin.  Je returncd to his

usual occupation  withont a  return  of
symptoms.
The poisoning of alicrgic substances is

usually an accumualative process. It takes
time to produce a manifcstation of dis-
ease, but let any other substance cause
the discase. and the irritating food may
be of sufficient strcnglh to magnify its
ullon.

The skin nl the body is a pmlccn\e
covering, and as long as it remnins in-
tact it does a good jub except in the case
of tetracthyl lead, which is used in blend-
ing gasoline and which is readily absorbed
through the skin, having a tendency to
create changes in the nervous toem.
The cfect of other forms o lead, theowgh
that avenue of entrance, is practically
nil, which nplams the extrenely  low
POISONINK Fale in typesciters. painters and
others who continually come in contact
with metallic lead.

Lead in any form, introduced through
the mouth, acts rather sowly when com-
pared with the inhalation of lead dust or
fumes.  However, no miatter what the
portal of entry may be. lcad is acted
upon by the body fluids and so converted
that it may eventually he deposited with-
in the bones.

Those bony safe deposit vaults may
retain their lead contents for days or for
years, and if the exposure is removed,
may also free the employee of ail signs

17
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and symptoms of lead poisoning. But
imagine the surprise of that supposedly
cured person when years later, perhaps
following some type of infectious disease
or the excessive use of alcoholic bever-
ages. he awakes to find that he suffers
the aches and pains and paralyscs of an
acute lead poisoning.  As the bady fuids
alter lead that it may be deposited. so
may those fluids attempt to de-lead the
body. and 100 rapid absarption may pro-
duce the original discase with all dis-
conforts.
One can readily sce. then, that in some
investiation of previous occupa-
ite necessary 1o determine the
nal comact with lead.

Heating of molten lead causes 3 black
scum of lead suboxide to form on its sur-
face. and the heat from the metal dis-
burses  the fine powder into the air.
Hence., i the process of smelting ores
such as zioe. copper and silver. mixed
with ad.” we hod a rather high lead
poisaning  rate.

Those engaged in the manufacture of
fead wire aud cables, batteries, gla:
potiery and rubber industrics, plumbers
and usces of dey colors offer their share
i lcad poisoning.

Prabably the greatest source of lead
poisoning may be found among  those
who samdpaper. serape. chip or burn lead
for the dust and fumes caused by
e aclivitics are rather rapid in their
action.  Such warkers may become in-
capacitated i a iew days becanse the
inhalation of el dust canses the maxi-
muin amount of absorption into the bload
stream in the minimum ~pace of time.

Chrominm

Chromium is a wetal widely used as a
foundation for colors. and dusts from its
various salts may produce lesions of the
skin and mucous membranes of the nose.
Chiromiium  plating by electrolysis may
cause fumes which are smulzrly irritat-
ing. Al h cl daes

nose and mouth. The smaller the dust
(the size of smoke particles for example)
the greater the specd of absorption by
the blood. Fumes from hot metals carry
not only poisons but aumcrons minute
dust particles.  This explaing the inca-
pacitics occurring among those engaged
in acetylene and  eleciric  cuttimg  and
welding.  Whe en arc so employed
over a prolonged perind of time. the
constant inhalation of fumes and  dust
might produce symptoms of the metal
which they work. Ia the ship-
trade. particularly in the con-
struction of mctal ships, we find occa-

sional of metal-fume  fev
“Rrass ¢ and “spelter shakes” fro
zinc are namcs applicd by the lay people

to such discases.  The terrific heat ap-
plicd to sonte of our cooumeon mctals and
alloys by acetylene torehes praduces suf-
Rcient fmpes 10 canse a temporary inca-
p1tll\' n 24 hours.  Permanent disability
from such canses is rare, however.

Diseases Due to Dust

Twenty-five per cent of all workers
exposcidl 10 high concentrations of inor-
ganic  alust  are  expected to develop
chamees within their lungs due to 1
agency.  We are at a loss to expl
why the other seventy-five per cent
uot s atfecied.

foundry wark,
srinding, ingz,  abrasive  soap
wanwiactusing, ashestos work, the mak-
ingg of cwmery and carboruadum praducts
and Ny other occupations olfer op-
s dor enployees to inhale nic-
dust particles and create a foun-
for possible future incapacity.

We are interested particnlacly in those
who «work with sandstone. guartz,
it granite, and sand. beeause they ex-
puse themselves to silica, and the chem-
ical champges between that dust and (he
budy flaids. in the presence of tubercu-
losix, may and wsually do lead te a faat

not usually cause death. the number of
days of absence from work on account
of incapacity which it causes is gradu-
ally increasing.

Other Mctals

The most efficient portals of entry of
lorengn substances into the body are the

it is safe to say, in light of onr present
knowledge, that the action of other n-
organic dusts is much less virulent ami
incapacitating. That. however, does not
allow us to lower the vigilant methods to

[ dust 1 and em-
ployees, because all dusiy oc:upmons
are potentisl trouble makers.

Bt ~ i Gl UYL R eyt 2 )




Occupational Diseases

Although the actions of various dusts
differ within the body, the expuosure to
ashes ftbres, present in the weaving
and grinding of dry ashestos material,
offers another type of dust which may
cause fatalities among workers,

The organic dusts from cotton, silk,
wanl, tobacco, Aour and similar  sub-
stances are  practically  harmless.  Such
dusts rarcly reach the lungs but may
cause irritation of the windpipe amd larg-
er air tubes and result at the most in a
mild  broachitis.

The factor which should bhe harne in
mindd, particularly when  dealing  with
silico 'uul ashestosis, relates to  the
progre: v of such  disease. When
changes vccur within the lungs as a re-
sult of the presence of such dusts, nature
forms scar tissue 1o heal snuch les
may fail to stop when the
As a resuli. the continuation of that l\::ll-
g pracess may lead to such structural
changes within the lungs that pastial or
incapacity may follow months or
{ter the ployee has been re-
moved from his dusty occupation.

Benzole-Benzene

Benzol is a dlistillate of coal tar used

isively i mdustry. 1t is an essen-

peeedient in the manufacture of ex-

It is an cxcellent solvent for
grease, ~ aml cements, and hecause of
that property it unportant in many
phases of the rubber and cleaning indus-
trics. o the manulactore of shaes hen-
zol mav be an ingredient of the dressing
applicd to the leather 1 of the cement
which fastens the heels and sole Not
only in the shoe trade bhuat other
branches o industry
work with gumm sticky material, the
workers soon learn of the solvent amd
cleansing action of this liguid and use it
freely for that purpose apon themscives.
The  subsequent  vuthse of sk af-
flictions may be the first indication of
such unauthorized use.

Beazol is extremely poisonous, enter-
ing either through the nose or mouth or
absorbed through the skin. [Its action
within the body is varied and may pro-
duce a multitude of signs and symptoms.

. T he bone marrow becomes affected which
fin, turn alters the character of the blood:

n
where cmployees
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hemorrhages are common; it may cause
death.

The fumes from henzol arc heavier than
air and lie near the floor, which is an im-
portant point in the engincering prob-
fem of ventilation.

The members of the benzene group
arc absorbedl through the skin, and more
cases of poisoning are found when nwn
perspire than when their bodies are cool.
Probably the answer to that is that the
fumes may solidify as they cool awd the
powder may settle on the skin. The
sweat on the body may dissolve this
dust so that it is more readily absorbed
through the increased  suriace  hlood
supply.

.

Chiorinated Hydrocarbons

This group of petrolcum derivatives
has been known to science for vears hut
during the past decade its advance i
the industrial ficld has been widely
tributed and miost important.  Led
carbon tctrachloride and its che
associsted members, it has furni
dustry with refrigerants for ice chests,
excellent solvents for rubber, was. il
and ygrease, thinners for lacquers and a
very fine houschold necessity for the re-
moval of spots from clothes.  Haospitals
have been using it more and more for
the removal af adiesive plaster.

Due to the non-flammability of car-
bon tetrachlorile, it is used in fire ex-
tinguishers.  The rapid evaporation pro-
duces fumes which miay smother a small
blaze, but we wmust not foreet that ex-
ve heat of the actual fire may bring
at combustion sufficient to  praduce
such biproducts as hydrochloric acid and
phosgene gas.  Like its associated mem-
ber, chloroform. it may produce  sbeep
when inhaled by an bdivideal, and oaly
17350 of an vunce in a qguart of air is
necessary to produce such action.  That
thought must be remembered when a
large quastity of those lig products is
spilled on the fuor, perhaps accidentally,
Action should be started at once before
the liquil gasifies. and cployecs should
be notified to keep their heads up to
avoid the low celing of gas.

Chemists have devecloped and intro-
duced to industry many new products,
the basis of which is the chlomlaltd hy-
drocarb Then deri of vetro-
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w think, inability to draw a persaunal les-
son from the experience of others, over-
confidence and a desire to make gomd on
the job. These can only be overcome by
carcful and systematic handling on the
past of the supervisor.
sibility of puitting over to the worker the
valuc and advantages resulting from a
close observance of rigil safety inspec-
tions,

Systematic Organized Safety Effort

There should be litile nced to make a
plea for more concerted action along this
line. .\« afety men, we know how eas-
iy the small employer could he put out
of business as the result of cven a few

His is the respon--

Twenty-fifth National Safcty Congress

accident lusses.  The lacges cupluyer, as
well, cannot afford to overlook the situa-
tion—bhis losses. through waste of tine,
money and materials, will seriously atfect
his profits and hold his company up to
the public as 2 very ineficient onganiza-
tion, l'he ever increasing cost of com-
< will loubtedly bhe a
factor in furcing more consideration for
well organized safety work,  Personally,
1 vmphasize the side of humanity above
the dollar and am satisficd from long cx-
perience that where humanity gules, the
pmﬁh will be satisiactory. Where a real
Toaeran jullowed, without doult
and cconamy ol the highest or-
alse prevail.

The Present Status of Control of Dust and Fumes in Industry

By H. B. MELLER
Managing Durector, Air Hygiene Foundauon of America, Inc.; He:ld Air Pollution

Mellon I

ial R h, Pi gh. Pa,

The problem divides itself naturally into
medical. preventive engincering aml |l|.“'

Clarsification of Dusts
Thcre are avaslable different puhlhlml
of dusts. lacluded in such

lative phases. and Hud
of the responsibilities of employer and
employee 10 each other and to the public.
It is axiomatic that, in case of physical
disorder, impairment of function or dis-
ability, the more thoroughly the cause and
course oi action are known, the more
certainly can possible remedies be applied

classnﬁcalions are dusts, the exposure (o
inkalation of which are, or are likely to
be, occupational. Those that are inher-
ently toxic when inhaled or otherwise ab-
sorbed and which cause systemic poison-
nu.. mclude Jead, arsenic, mercury. man-
i dusts which have

ur pEeveauve easres taken.

In the diseases or affections under con-
sideration. there are facts upon which pre-
ventive methods are hased. and upon
which further studiss now in course or
contempiated are. a1 least in part, predi-
cated.

During the develupment of the present
state of knowledge of the influcnce of
smne air contaminants on health, natu-
rally many theories were advanced that
fater scientific work has modified or dis-
placed.  However, not always has the
correction been as widely and thoroughly
disseminated as was the original theory;
this condition, perhaps, has led to some
confusion in the minds of many who lave
not followed 100 closely the evolution of
knowledge in this field. P

lhc ablh\y to penctrate the deep by tis-
sues and to be retained there are quartz,
flint. chert, asbestos, tale, coal, iroq, clay,
slate, and other types of rock dust.

Attention here will be centered upon
this last group and upon pucumoconiosis,
the gencral termn used to designate lung
conditions caused by dust. Silicusis, which
is caused by the inhalation of free silica.
has been promincat recently in the public
press, sometimes in 2 way that made mis-
uaderstanding pussible, if not probable

Aside from silica. many of the insoluble
mineral dusts may bring about slight
cllankcs in the lung tissues, which may be
d on the
there is silica in the dust that s mhahd
As far as is known today, most of them
are relatively or entirely harmiess,

L
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Ability of Dusts to Cause Injury

It has been established that the poten-
uality of silicious dusts to cause lung
damage is, with few cxceptions, depend-
ent upon their content of free silica
(Si0.). The development of silicosis de-
pends, therefore, upon the concentration
of dust containing frec silica in the air
breathed.  In other words, the total
amount of free silica breathed and re-
taincil secems to be the primary factor;
the length of time unecessary for a suffi-
cicnt accumulation is important, but less
so than ibe total load.

of the silicotic process toward the stage
of disablement cxcept thomah lumiting or
preventing further cxposure o silica dusi.
Nor has medical » ¢ fowd 3 way to
prevent tubercntosis from being  super-
imposed upon silico cxcept  through
control of comact. The course of 5
tuberculousis is chronic and is very dith-
cult to influence Ly treatment, according
to phthisivlogiss.

Medical Control. As a basis for mtelli-
gent determination of the physical fitness
of a man ior a )nh in a dusty wade,
physical with stere i
s of the chest. i~ necessary.

Silica occurs also in chemical combina-
tion in silicates. Some of these com-
pounds have heen proved to be relatively
harniless to health, some are still in the
realin of doubt, and one—ashestos—may
cause the industrial disease called asbes-
tas which is the result of lung damage
similar to, but nat identical with nor as
serious as, that produced by free silica.

Importance of Particle Size. The size
of dust pacticles in the air which an indi-
vidual may breathe is impostant. Not
often are particles larger than 10 or 12
microns found in the deep lungs, except
in the case of asbestos dust. where fibers
as long as 200 snicrons have worked their
wav down lengthwise.

Uncomplicated Silicosis. Silicosis, un-
camplicated by an infection, is more of an
impairment than a disability. It is not
seriously disabling until it reaches an ad-
vanced stage, and does not of itself
greatly shorten the life of a silicotic.
lico-Tuberculosis. \When a icotic
dics, the immediate cause of death is usu-
ally some type of intervening lung infec-
tion. It is uot known just why the pres-
ence of ca in the Jungs increases sus-
ceptibility to tuberculosis, but when an
adult with silicosis is exposed to tuber-
culosis, an active infection may occur, re-
gardicss of the previous state of health,
It is thought probable that silica dust can
reactivate healed tuberculous tung lesions
of the adult type; how lony after such
lesions have healed the reactivation is
possible is not certai Exposure of sili-
cotics to tuberculosis or of tuberculous
individuals to silica dust is serious and

.a should be avoided.

 After silicosis has become well estab-

Along with this study gues, ualurall) the

' of an 5 i hlslory
‘\mth detail as to the exact natuce of previ-
ous work and of exposure tu industrial
dust-—no( a valueless rec«mhng of uccu-

as " . st,”  ete.
Dr. Sayers, of the U. S, Public Healile
Service, has developed a method of secur-
ing information for a proper occupa-
tional history; among uthers, Cummings.
of Saranac Laboratory, also has worked
out a useful history hlank.

Standards have been developed ior the
diagnosis of silicosis. There is also a
suitable technic for taking rocatgeno-
grams of the chest in order to bring ot
the characteristic lung changes.

From the considerable amaunt of work
that has been done, it is possible to fore~
cast with a reasonable degree of accu-
racy the silicosis poteatiality of various
dusts.

Periodic physical examinations, includ-
ing rocntgenograms, are osseatial if em-
ployers are to be enabled accurately o
learn the effect of individual exposure
and intelligently to transfer atfected work-
mien to lower dust concenteations helore
serious injury has beea done. or 10 work
out a system of rutation where indicated
as desirable in order that exposure may
be intermi Such are
helpiul also in showing the cificiency of
engineering control methods.

The ability to place responsibility i
case of claim for injury is no small part
of the value of such initial and periodic
examinations.

Asbestosis.  Clinical experience has
shown that the inhalation of a sufficient

of asb dust causes a serious

hed in the lungs, di has
found a way to arrest the progress

type of fibrosis, which is not accompanied
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The meeting Wi~ valled to urder by Ch
man A. S. Reguba, Excentive Seerctary, In-
dustriat Relativas Coumnelors, fue, New

Industrial Dusts

WEDNESDAY MORNING SESSION
October 13, 1937

York 4ity, and Vice-President for i
mg, National Safety Council, wl
dnced the speakers,

cer-
mire-

What Industrial Dusts Are Harmful? Why?
By SENIOR SURGEON R. R. SAYERS
Chief, Division of Industcial Hygiene, U. S. Public Health Service

While dusts exist everywhere in the ar-
wosphere, it has been recognized {or cen-
turies that workers in  certain  dusty
ueeupations are less healthy than those not
® exposed. The mumber of persons ex-
posed in dusty occupations comprises one
uf the largest ilustraal groups. The ocen-
pational discases of workers in dusty at-
mospheres have been found to be due to
entrance of dust into the system hy inhala-
tion, by ingestion, hy dircet absorption
through the skin, by irsitation ol the skin,
ur by a combination of the foregoiny.

The suspensions of particulate matter in
3ir have been broadly termed dusts, fumes,
and smokes. Such a classification is neces-
wrily achitrary, since the line of dennre
tion between them is not very
the chied differantianion i~ lisedd on the iz
of the particles. Investgations by the Pub-
lic Healih Scevice i dusty industrie
vealed that about 70 per cemt of the dust
particles examined were between |oand 3
miksons in size, only about 20 per cont were
less than 1 micron, and the median size was
L3 microns. Industrial dusts are mainly lese
than 18 microns n size. However, librous
dusts in the air, such as a~hestos, bave been
found'lo contain pacticles as lacge as 200-

mircons in the greatest diamcler.
“{hile. generallv speaking, according to
% dusts are morc injurious as their
ical composition differs from that of

 human body, or from the elements of
yhich the body is normally composed,® it

is dulicult 1o establish a compreliensive
detimition for fosic dusts. Solhmann,’ aiter
anulysis of various defnitions for poison,
fclg ihat it is very ditticalt to give a definition
which will uot be ambiguous in seme cases,
but bhelicved that the following covers most
of the points which must be concidercd in
classing a substance as such:

¢ substance which, act-

d its inherent chemic
propertics, and by its ordinary action, i<
capable of destroying life, or of serionsly
cidameering health, when it is applicd 10
bady, externally, or in mwoderate doses
(to 50 Cun.} internally.”

Nome dusts are known 1o be poisonons,
while sthers, in the concentrations usuadiy
encounteeel. are cony ivelv  harwiess,
However, it may he stated that breatiing
sbust i bigh concenteation i~ ot desinable.
srdding to Faichall, the dawane asisi
1 the inhalation of toxic dint mav he
either local or remote, and depends upon
whether the material is a protophasmic poi-
son, whether it is caustic in reaction, o
whether it is absorhed into the blood str
amd carried to other centees which are i
ture affected

[t is now well established that expoure
1o certain kinds of dusts, such as those con-
taining considerable quantitics of free silica,
has increased the morbidity and mortatity
rate from respiratory diseases; while me-
tallic dusts, such as lead and itz compannds,
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have heen associated with remeral systemic
pn_mmng.' Dusts may be swallowed with
saliva. water, or food, and direct poisoning
has heen traced to absaeption by this
method; other dusts may act as isritants and
produce affections of the skin, irritate mu-
cons membranes of nose, eyes and throat,
often causing inflammatory  discases of
these organs, y

Some inorganic dusts are able to pene-
the decp tung  tissues  and are
: v incoluble to be retained there.
Sume of these may be active in the human
lissues, causing definite and peemanent in-
qury, while others are inert amd may be
retained for years, apparently without seri-
ous damage: some are gradually absorhed
witheut causing pathological chamses.’

AN inhaled particles are soluble. at
to 2 <mall extent. U barmbess, ecll ackivity
1< stnulated so that phagocvtes remove the
dust. Ii the solute is toxic, the v
the phazoerte is affected and an
unuslation results. At the
trther <odute may diffuse

~otuinhi
ten

the solute i< an impo
bt of two substances of
cqal exicitye, e more

causes the areater damae.

sanees of sach low solubilite .
ulomaredy  produce EXICnSIve injary
- Keatte } minl du-is, if
inhaicd into the lungs, may activite a ltent
tuberculous infection ; they My exagerate
an active wherculous le ncilent
nfecnon. I sulficient quantities of a harm-
less dust are inhaled, some of it rem pns
the onzs and canses a mikd der b
sisomerely  through  mechas
but uch fibrosis is never s
1

» A * that while the i
I nonporsonons dusts an fweabldy is o
llc'l:ll-'l“c subject, abnormally b sbeath
rates irom hronchitis and pneumonia are
womietimies attributed to ehronic cxpasure to
noutoxic dusts. Large amounts .of dust are
wwecasionalh found in supposediy  normal
S. 4t autopsy?
According 10 Drinker., there are fonr dii-
N of reaction produced in man by
the inhalation of dust. The first and most
\mportant are the pncumaconioscs, such as
silicosic and ashestosis. which cause specifie
lung pathology and often are followed Ly
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3 dusts Like
A thind type of ng

bypersensiive,  with  resulting
rhinitis, or other distnchances, are
in this classification.

h.
ady follows the inhalation of fincly divig " ~g Foxic and/or Irritant. Toxic or irritant

metallic fume particles such as
and is known as metal e ey
fourth reaction, allergic w charavier,
caused by breathing organic dusts sm-l;,
polien amd certain types of palverized wog
and our. all four cases the ole cay,
of the disability way be dust i halation, b
the reactions from toxic dusts result jee
swalbinwwing as well as (r inhalatiog *

Far various reasons it is difticnlt 0
np an absolute  classitication  ior dus
Opinion w rapidly changing regarding o
Hled mert or harmless dusts and furth
mvestization may prove some of th
wpurens. Some dusts may hay
txic and au irritant action
ather hand. the poison: W oro
posire 10 0 dust
ot more §
Dency.

[Ty

o on gt
fting from e
uy be the combined efie

! ance o it

(LTI B

I. Organic Dusts

Orame dusts thene whidh conn
'urlmn._ and were origmally smpposed -
[RETITT 0] tances  alerm
rem Faving due
roeme ber wssification, and 3
thought 10 be of the <ame order e
imdustrial dusts, wath w re it
v associated. A are usually b
tween 03 aml 3w copt i a e
vases, such as th X bacitlos, whi
1an from 1 to £25 micron in bread
wnd 13 40 10 microns n Tesetly canl 10 or i,
woerons in diameter, However, it 4o s
'?ll' that the wer and heasier varieiw
tike the barger wr dust pasticle
stie due 1o cravity, aml do we e
suspended in the air.

Many 1l
varh
I
explosives, .

LNONLIFING ORGAANC DUSTS v
h ame anplics, the Ate comprised »
1 m’/mlnlc particles, which may ar mav
be inberently toxic or itsitant, but whi

=3

ds of org sitbstance
arc nuule  <vatheticah

nevertheless produce untoward effects in they

lmm:u! organism. “Allergic” dusts. of tho-
to which only certain persons arc or ma

Wt}

vhl‘l on exposed parts of the b

are all organic dusts which produce

T T cggward symploms, either  systemic  or

locsl. Those producing local symptoms are
weaally described as irritant; those produc-
g general or systemic  symyg
wermed toxic. A dust may he hoth

leritant.

. In reported cases of injury or death fol-

£ o

ing inhalation of dust from urganic com-
pounds, among the chicf offenders are
parani iline, the ] , chloro-
dinitrobenzencs, trinitrophenol, and nitro-
nap | duc to inll

tion of the cornca has ovcurred amony
workers exposed to methy) vielet dust. The
dust from paraphenylenc diaminc derivatives

4 ihat Eye

.8 particularly irritating and dangerous,

awing not only a severe form of derma-
uns where the dust comes in comtact with
the <kin, but also praducing acute inflamma-

mombrane of  the
Toxic dusts may be
2 of pondered

fEPIFALONY passagcs,
generated during the handh
Mo and in prelinunar e operations,
particulacly  the  hyddvo-exteacior  process,
where particles are dissennated in all
rections.™  Coal tar ol iibigo duves s
wbstances most trequently nsed.

Cases of amblyopa have heen reported
from expasure to i of twhacca
dint” Tt has been o inhaled to-
hacco dust exerts a nicoh wn on the
arganism fifteen times gr thian  that
#oduced by the same quantity of smokel
tobacco with an cqual nicotine conten.”

Severe den |0y
workers handling powder containing T.
which is d i naking high explos
Picric acid, wh sedd For this pur-
Pase. requires drving, and in this Litter <

3¢ been found 10 produce a derm
ric acid is also the oldest synthetic of-
@nic dyestuff.* Dermatitis occurs amomg
Mandlers of <ilk with vary Treguene
Salls determi a rash ocenrring
Among workers in a silk factory was shue ta
dust from silk cocoons imported from
Africa®

?t_uons engaged in the manutacture of
Quinine and quinie preparations sufier from
enomena, which accur for the most

. and
be caused by ingestion or by quinine

fudustrial Dusts
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dust, or powder form of the preparation, ex-
erting a divect irritating effect on the skin.*®
Dermatitis due to other vegetable dusts
such as vanilla, powdcred arnica, pyre-
thrum, etc., have been reporied.”

Dental lesions, of occupational origin,
have been reported among workers in sugar.
The xingivitis caused by sugar dust is clas-
sified as purely mechanical, with later-
developing  cari Digestive  disordess,
respi y condi and ¢ con-
ditions (cspecially of the face) were alo
found.”

Dock  workers, transporters
workers in grain and four mills,
exposed to dusts during their work.
irom cereals w CONtan Many npurit
which may cause an irritating action on 1)
respiratory fassages. 2s well as inflamma-
tion of the skin. Digestive disturbances.
dentat defects, diminution in hearing, and
conjunctivitis have been observed amang
millers, and have heen attributed to the
uch workers are cxposed
b. e Many apparently innocus
wes may produce reactions in per-
sons of pecaliar persomal susceptibility. The
term fery sed 1o describe this con-
dition of hypersensitiveness o susceptibilic
amd allergic  phenomena ot frequently
manifest themselves in skin reactions. How-
ever, they may cause acute reactions ol
where tn the hody. When the respieatory
tract is involved we have such well known
diseases as hay fever or asthaa. Th
diseases may develop as a resalt of hyper-
veness to such substances as pollens
irom plants, hor.cha rabhit’s fur, Turs,
feathers, o

For instance, Turrices, workers in chiahing
mdusiries whe are exposed 10 wool dus,
may sulfer from hay fever or asthma ™
mnecessary fov the olfcndion dust 10
reach the depths of the hongs—giant pollens
¢ reported to produce thar
eifect after being cauelit in the upper res-
piratory passages. Should such an ollending
substance be fincly ground it could reach
the alveoli il as a resalt probably ail
physiolugic reactions would be aceelesated,™

of  weam,
cte, are
Dusts

SEs

i~

In a suevey of o plast where e
mixed, geomusl, and 0 jound
that 80 per cent of the occupal

contained in the dust 16 which the workers
were exposed.”™ Buting the Aot processes
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ui colton spinning, cotton-strippers are ex-
posed to dust arising from cotton husks and
débris, which produces a typical form of
asthma.?

Ordinary wood dust has been of intesest
due to its purely mechanical action, bt
still greater care is requised in handling
certain kinds, especiatly woods coming from
abroad. because of the essential oils impreg-
nating them. which when freed in the dust
may aficct the health of the workers con-
cered. Some of the woods capable of
causine <kin lesions are Brazil wood, satin-
wood, teakwood, cumaru or touka woodl,
Mack chony wood, West Indian mahagany,
Japane~c tagayasan, coccoloba, chestautwoodd,

vewood, California sequoia, ctc. All per-
«wns who handle these wools are not in-
jured. only those particularly susceptible to
the substances they contain becoming
atfected ®

2 LIFVING ORGANIC DUSTS. Thewe
ontain paricles capable of exhibiting the
henomena of e (especially the property
of reproduction or multiphication), such as
erns sl funggi. They are wsnally jound
W low voncentrations and are assecited
with ol sJusts s the air.
a Bucteria. One oi the most important
amom these is the ambrax bacilh
e in the dust from <

et Thas disease may
cutaneons (in which the ore
the skin), and pudmenary (when it s
as in the form of anthrax known as wool
surters” dhis R

Cases 6i tetanus, reposied in connectie
with jme i . were traced te )
raw material, the lacillos having beon found
in the factory dust®  Diphtheria, tahere
tosis, smallpox, typloid, or other bacilius-
peaduced discases, may resull irom expoasure
to infrcted dusts, .

Bacterial sensitization can be the cause of

ationual Safcty Congress

trichum dermatodes), which v watter,
when the bark is stripped off. This pomi.
is irsitating to the skin and mucous mer,
branes. Mycelia aml spores of moulds o
commonly found o cause sashes: jor g
stance, the back powder coming irg
pracerated sugarcane stalhs. Among bake

makers, the mycelium and spores, in ™
form of x whitc mould (hyphomy i

the rhattan canes used, get shak
the canes are sphit, hammered,
causiye painiul lissares to e
skin where they alight.*

A form asmbuna ar spasauslic coug -
«uffered by cotton weavers and knowna
asperiillosis, has Ieen comsidered due to
hatation oi spores of 2 mildew which sooe
s ovcurs on the threads.® Tnoa sl
{ silicosss amonyg miners, oade by
calth Service, a number of cae
calcilication  were ¢
ined smears of thuse cae
weee positive  for Tunu
s fni beime e
vt~ but one were farme
sl workers, or cosistents.
towns where grain
» onei
bandls

AV i)
teamsters, v
ol agricubincal

the

3 il o
varions small geains
Sume othier Tuszgus dis

es <twhi as actin

marcosts il blaston AR AR
with  aecuptine ¢ to dust. T
former  occurs workers  handli:

draw. hav, zrass, veretidde dibris
matal with mould, ete. Actmonn
tikely 1o fect people engie '

hamedling, ~torimg, aml cleansime of grar
(rran tilleries, tlour mills, 2 cres
iz brewernies, aml maltingg hosees, vie.).

11. Inorganic Dusts

poteds are o wines:
rimg a hiving oesanism !
her ot dustls ®
wsually classed 4y tonie nder so

produce them.

any of the allergic di name !
perennial, hay fever, urtivaria, an neurolic
wlema, evzema, or migraine headaches.™

L. Funai. Dusts containing the mycelia
and spores of parasitic fumgi iv [
annoyance and discomfort. “Maltster’s” itch
from the dust alone has been reported. In
Provence, reeds used for ccilings are stacked
while still wet and underge {crnentation:
they become covered wiil a whitc powder
(a dry iungus of the Mucor family: Sporo-

vond s, prudhuc soward clicets en b
buman viganism, Classitied uniler inorgan

are toxic amb/or irritant, U
g, and novtibrosis-producin
w. Tovic and for Treitant. To dusts ar

thase which are inherestly toxie
haled, ingested,  or  otherwise absorbe
Among those which praduce systemic por
soning,
. duars from heavy
such as lead, mercury. arsenic,

cadnuyl

Ieritant dusts are njurious by
their <trong irritative or corro-
riies.

inhaled irritant substances im-
a reaction i the npper
seventy that they

eas00 of
prope

As 8 rule,

iately cause

tract of such

ted from reaching the lunxs, al-

. though they may causc o damage by

entension of intlammatiow if the mucous

is corroded.” Lime, calcivm oxide,

the di-chromates are e phes of ieri-

ant dusts. An inorganic dust may possess

toxic and irritant property and the

ing produced may be the combined

ofiect of more than one mode ui entrance
fnto the body.

Of the directly poisonous du-ts, the most
widely prevalent are thuse of certain lead

s, particnlarly the uxide, carbon-
ste and the chromate. The dust is readily
sbeorbed by the mucous membrane; some
dust passes into the stomach andd is dissolved
by the gastric juice.!

According 10 Fairhall, periorated masal
wptum s 3 comiun  orCureey among
wotkers with  bi-chromate  dusts. fn a
sudy made by the U. S, Public Health
Service it was found that continmous dailvy
cidl

meters is likely 10 cause
the nasal tissuee® It is ic that a
umilar concentration i the dust would be
equally toxic.

In the case of pus-omng (rom some heavy
metals, exposure may be to both dust and
For instance, imvestigations have
shown the safe limit of felel cxposare 10
lead oxide dust and fumes to he less than
15 mg. per 10 cubic meters of wr, except
for prolonged exposure.” iy exposure 0
mercury dust and vapor, it was shown that
the incidence of chronic wcrcurialism ine
ereases rapidly with increasing mercury
concentration, after such v tration ex-
ceeds 2.0 mg. per 10 cubic meters™

Allalis and metallic oxides are comnon
oauses of dermatoses. lye, potash and
¥me are known 10 cause irritation to plas-
terers, cement-makers, hricklayers, masons,
Monecutters, modelicrs, and metal platers.*
Uleeration and perforation of the nasal sep-
tam occur among workers cxposed to the
dust of soda ash; systemic poisoning also

some of which are also irritant. ﬂ'; dus s from inhalation of calcium cyanimide

metals and their saldg,

to
Ll
relgeas of dermatitis, sclecoderma and can-

n Industrial usts

cer are reported 1o have been canscd by
cxposure o dust of arsenic compounds.
Certain ahnminem <alts are sk irrtants
and alwminum dists may contribute to the
infection of skin and mucous membrancs,

V. Fibrosis-Praducing Dusts. The most
nt of these are the inorganic, shighily
sluble dusts which cause hbrous chanues
the lung tissues, some of which are <eri-
and some of which cause little or no
disability.! So far as is known, no inorganic
substances other than  silicon derivatives
cause more than a very moderate depree of
fibrosis of the lung. Morcover, there scems
to be no evidence that any other constituent
of ordinary dusts can influcnce so uniavora-
bly a pulmonary infection®
Although other dusts, when inhaled i
suficien? concentrations over a fong period
of time, have been shown capable oi pro-
ducing a pulmonary fibrosis, nevertheless,
the pncumoconiosis characterized by nodu-
Jar iihrosis has to datc heen shown clini-
cally and experimentally to be associated
only with the iuhalstion of dusts containing
iree siliva. :

Since this dust, W exert its harmiul action.
must enter the
the

nner divisions of the Tane,
particle size oU the atmosphs v o1
bear a definite relationship 1ot e
s effcet produced. The silica must 173
i ue i particles smadl < noeush
to cnter the hner e spaces and o1 ~uch
dimensions . the phagocstic cells may
eneoli them. The greater majority of rar-
tickes (o] upon microscopic © ation
of the lung fall within the limils o1 crom
1 to 3 micron= Examples of siliceans NEY
are gramte, quartz, sand, pumice, shate, ete,

160 a recent study amons anthracite mmers,
the corrclations between exposure b AUR]
(whicli contained silica) w the evidence
of conshtutional changes Jeft little doubt
as to the ctivlogival siniticance of the dust
in the air breathed. Like coree
found between the silica exposare and the
extent of pulmenary chang When the
inbaled dust consists of silica combi
with bases, silicates, some degrec of chan
i the pubinonary tissue wmay result, Ing
respect ashestos dust scems to he unigue
among ates in the prevalence aml e
verity of the disease it caunses.™

The chici distinction between cosis amld
conditions duc to simple reactions cau~ed

by other dusts is the active proliferative




N
reaction in the tissues whi
progressive nodulation. Silico
blished i the lungs

Kly predisposes
to infection, especially with the tubere
baciltus. ronic interstitia)l  pucwmonia,
chronic bronchitis, and empliyscma are fre-
quent complications of advanced degrecs of
~ilicasis,

The relation of the acute respiratory in-
iections to the reaction due to dusts other
than free silica has never been established,
though a heightened incidence has ofien
been shown statistically in workers in dusty
teades. It is fairly certain that a dust dam-
azed lung, whatever the cause, farcs much
worse if an acute inicction does supervene
upon it

In a study conducted by the U, S, ublic
Health Service among marbie finishers in
Vermont, it was found that marble dust
vhwea inhaled in the couc ions fowd in
the cxamined plants produced a wild, -
“ateral, lincar tibrosis in some vases, but no
~erions lung chances were noted aunld there
was no disability due 10 the dust, cven
atter vears of exposure.

o. Nonfibrogis-Producing  yits
are inert, that is, they do oot capee fibrous
tissuc to be produced. bt mav hecome
cacapsulated or lie iree the Tisies: or
they arc absorbed withom production of

These

librous tissue. Included among them are
alundum, coal, corundum, wmery, limestone,
magnesite, marble, plaster of i Loxpe

«wm), and polisher's ronge.

Dust Control

ineering aml me
v oSt impostant
industrial dust b
“sent complementary,

contiod are the
f~ i«
td are

Lugincerivg Cowtral. A<

-t in a recent paper, "I i a
peinciple in dealing with a g | ard tha
the dust should be attacked at i« point of
origin and thus prevented from hewg dis-
<eminated into the atmosphere,”  Afier the
fust has been spread throughout the air it
i~ ditficult to deat wuh it, and rebance must
le placed on individual protection, which is
never wholly satisfactory.
. Lanza further cites varion
m controlling dust. These will be revicwed
but brietly, since a paper dealing with the
subject of dust control in detail, will follow
on this program.

methods used

v R e Nt - e rgn e |
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Dust may be enteapped at as ~ource
suction devices and thus removed and »
lected. Familiar exampics are exhaust has
in grinding operations, and the devicey .
in rock drilling.

Generally speak the exhaust veny,
tion method, where applicable, is 1o be ;-
fereed i controlling a dust hazard. W
may be used to enteap dust and proven -
dispersal, and under certain circomsiae
it may be of advantage 10 combine the »
of water and the use of suction. Sometin
a dusty process can he completely enchow
in a scaled room or compartment. It [
be remembered. however, that any mechs
cab device of this kind ollers adequate 3
tection only ii it properly  desige
installed, and maintained.

A great deal of attention has heen gi
the subject of individual protection i
dust, and there are many types of respr
tory protective devices now i able. T
are geuerally of wo 1y
provide fresh
source uul those w
madium for remov
heeathed. Where the nse of <uch a dev
o< dndicated, only one of the 1y pes appres
by the U. 5. Burcau of Mines should
ed. \s a rule, o
SpHEtors, or other
~houlil he u-ed only where
dust s biermittent il be
sone anusaad cond
sdust control

wh proteciine do
Mastire tot

Wihere hacteria or other liviog dusts
the air are associatal with a Process, e
[} n methads such as increased tempe
ture, eltravioler  radiaii d - chenne
like chilonue or uther b dal sub~tanc
y be of ase. Lion temperats
ount HD® ) will kil e

tir, and proves
he practieable if the tempersture does ©
exceod 230° Wool fibres, however, ke
by steam disinfection, ¥
“Duckerine” process now used i Es.
land inchudes soaking of the waot in 2 ior
aldehyde solution, and drying in a curre
of air at a temperature of 160° F.° The
are. few occupations in which there wou

be a sutlicient .concentration of dead b
teria to cause untoward effecls in man. ‘h? inati
,|£ y Jaw
2 Y.

In the case of dusic peoducing exte
Titation, auxiliary protective measures "
include the use of protective clot

e & o

mgles and aprous; as well as pro-
salves, ointments, or other com-

v

s to delay or diminish the irsitant

cne and gowd

sion. General rules for |

- :ugkeq;ing should also bic observed.

ical Comtrol. Equally impml:.ull. qnd
.:gg“;‘alnor:hted with the enguu:eruui

Dndustrial Dusts

9t

of discase® Since some accupatiomal di
cases temd to clear up and t(\‘ur.'vccordx of
previous occupations should be included in
the physical ¢ inations, The { o ¥
of cxaminations should he clclcrlplntd I-_)'
the medical dircctor, unless otherwise speci-
ficd by law. Thosc expused to known occu-

wnal di [ Is may have weekly

phase, i ical control of occ i
m'd:s l:::dhion to disecting the proper
ment of new workers, :un_l cding ll,c
beslth of all employees, medical m.mr?l' n:
8 check on :he‘ eﬂ':::zty'of 'lhe_ engmc;:m:
y
:::In of the nced for new protective de-
'k;’ has been stated that "lmh!\'lr_v In_:u-
fosnd that the best way to treat -mlusm':!
Injusies and illness is to prevent them.
sl medical control, !Inmngh [_trrcm(-lur-
ment and periodic physical examinal
one of the most important factors
pecvention.

The p pl i
1o determine the employec’s phy
mental Ritness for work. 1t serves
dase the presence of any contagious
e, reveals any minor physical delects
which might later become serions, or whether
the examinee’s condition prechudes his ewm-
ployment in certain or in all types of work.
1t hould be remembered that such preem-
ployment examinations arc not e made
for the purpose of climmating an cmployce,
Wt vather tor allocating him to the type of
wotk for which he is physically suited. A
worker should be given employment ualess
Wtally unfit, or unmless his fl ahility, cven
though slight, would cause hisn 10 be a haz-
ard to himself or his associates. Further-
mare, the practice of preemy oyment
examinations should he extended to § u'llu«!c
exccutives and officials of industrial organi-
fations.

“The purpose of perimdic
eaminations is to securc amdl
physical fitness and thercby lengthen work
pam."™ Reexamination of cmployees some-
fimes results in the discovery of defects and
disabilities which were not obscrved at the
time of employment. In such vases, an oc-
cupational adjustment shouid b made to
drovide continued employment, hut remtove
the risk of permancnt injury.
of ployecs is required
_cestain occupations in which tl!c
ﬂ?ﬂln(ol poisonous or otherwise deleteri-
es may result in the contraction

ment

or mouthly cxaminations.*

“It should aiways be kept in m.nl l!nal ll.lc
basic principle of physical cxaminations in
industry is 10 kcep men on the job and not
allow the pliysical cxamination to be merely
a weeding ont process.”™
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13 nat it will prohably be best for him to be

lifmal training ; after which he may return to
his dormer place of employment qualified to

Industrial Tuberculosis— A Public Health Factor
By H. J. SPECTOR. B.S., M.D.
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Dusts, Fumes, Cases
and Vapors

WEDNESDAY MORNING SESSION
October 12, 1938

Assembling in the Grand Bablroom of
The Stevens Hotel, 1l vas called
to order by Chairman \Walter 5. Paine,
Manager, Engincering and luspection e
pastment, Actna Casualty & Surcty Com-

v, Hastford, Conn, and Vice-I'resulent
Capi i Natonal Safety Council.
Chairman Paine brieity outlined the session
objectives, wnd then ntroduced the spcak-
©Fs.

Recent Developments in Detecting
Hazardous Dusts, Fumes, Gases and Vapors

By WARREN A. COOK

Superintendent, Engineering Department, Zurich General Accident and Liability
Insurance Company, Ltd., Chicago

In discussing the determination of injuri-
as dusts, fumes, gases and vapors, | an
sery sure that you are not interested so
wuch in a meticulous dissertation on such
phases of the subject as whether the loga-
fithm of the reciprocal of the hydeogen on
should be 95 or 90 for the determination
of lead by the dithizone method, but rather
i a discussion of this matier alony broad
hues, pointing out what Lpes of potestiaily
wjurious materials should he boked for,
whether determination of thew is in orde
4 briei discussion on some of the more
rontant and common methods of deteemin
ton, and interpretation of the results oh-
tamned.

Foolhardy to “Work in the Dark”

Working in the dark without any means
of illumination where theee may he hazard-
vus conditions serious cnough to cavse loss
of life or severe mjury would be considercd

most foolhardy ; yet every day men conduct
¢ 1

i able 10 see or otherwise perecive the
potentially hazardous comndition,

Most gases amd vapors can no mwre he
seen than the wetl-hnown black cat m the
coal cellar. Some of them cannot even be
detected by ador, though wlor is itseli no
reliable criterion as is evidenced by the gas,
hydrogen sulide, wi has a most ob-
noxions odor but has caised s
ol porsoning.

How, then, are we to know whether the
atmospherce which we work is saie or
injurions? Are we 10 wait uotil we e the
cife of ushcalthiul or irsespiralde  at-
mospheres on our men or is at not mere
intelligent to determine, within the limita-
tions of modern methods and practical ap-
plications, just what sort of atmosphere we
are subjected 10?

The importance of having facts hefore
us is well llustrated by an atmusphernic con-
dition where a life could be saufied out in 2
few ates, even thouxh the more com-

their operations in €s ¢ 4
usts, gases, and vapors which may cause
death ur severe injury to licalth without be-

mon is where excessive exposures
may require wecks, months or years to
cause their injurious effects.
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ware manufacturime, 1or example, vue man
may be exposcd day 1fn~r day to lrlwln
dust in up a

for use within the plaat. 1\ bt uf nedus-
es in which such dust exposures may
exist is given in the rc]mrl of the Natiowal
Silicosis Confcrence.’

The toxic dusts and fumes are mose
readily spotted. We recopnize and guaed
against fead exposure in Storaze hattesy
plants, but often overivok such an operation
as where red lead is being mixed with a
vebicle by a2 worker in one corner of llnc
wp Roar of the plant to color lettering a
seel part. It is not so much whether a
poud of lead or a ton is wsed in a day,
but the exient to which it contaminates the
air breathed by the worker.

Carbon  monoxide, hvdrogen  sulphide,
hydrogen cyanide have lwen meationed as
examples of gases. 1 £t of these oc-
curs where producer =as or water gas is
wed. The st named shonbd be looked for
where fumigating nay be <l from lime
w time. Where dry ice is wsed in quantity
ot lermentation processws are conducied
rhon dicexide i< libeeated el dus A:\lhﬂl
sleathis usually at the Lattom o contised
arcas such as ships” hokbs and fermentation
Lanks.

Vapors are  present
<lvents are uaed, I v result quickby
shere hich concentrations exist as lhas oe-
carred when a deom of solvent was deopped
oh 2 basement -t voomm dhwer and <plit
apen, and again where carbon tetsachioride
was being used Tor Tunnzat a tlour mill
aned the fumisgtor <prinkiled the gl i
the basement as i Lt operation, 10 wis
his st

wherever  organ

7

Injuey from continucd cxposure to ol
vent vapor at concentrdions which
theie clfieet anter weeks ol exposare is the
nwre commmon  comditton. The  varions
solvents differ widely i the concentration

af vapar neces~ary anse injury, These
are divided into zronps in accordance with
their tox in o paper delivered hefore

e Northwestern t niversity \mlm
Uiecupatual Discases a vear ago?

Where Shoul:: Determinations Be
Made?

After going over your plants and learn-
ing where polcnn.xll hazarduus materials
8¢ present, it is my suggestion that, before

actual d inations of a-

n on

KNS W of stHRtoe
you make a thorouch survey of the cond

ione and  divide the  various  operat
where these materials  are preseat  into
groups: (1) those which are  obwviously

(2) those which are admsitedly cans.
injury to health or are worse than
dustrial practice dicties; (3) those
ons where i is a0t readily disee
ike by general obs whether the
posure s within safe limits,

Certain  conditions

we  ksnow defimtedy
and can say definitely will not cause ingiry
tee health. 1 would not <av that thase a
to he forcotien, hut : A "
be the subject of L action. 1, for on.
ample, & gas containimg 30 or W per com
carb®n mong Vor ot pl.

e i~ used 0
| those hot phlates are connected w
rigid condy [
iy, youw can icel reasonably

b monoxule exposare 1~ within
amld |

limis, woubd st recommend 1)
et ade. Where  spran
pamtingg is beme done in a well ventdated
booth in such a manaer thi the ~one
i o the or the
spraser, determnibuas oF Vageer or przinent
aeed wot be male even thoueh the ador of
the solvent i~ detectable  Fre
tane it o
< some of these lesser expsus
there is a consuderable bes of el ex
posures which can be aceepted s <afe,

The  second
where conditions are
another where dete
sential. Instine
wely. I dhese are clowds of dust
inz free siica e el 1o work on
them, 1§ excesave lead iwhaon p

qroup ol exposires—tial
admittialby cevere
i are net e
res i

reduce
ay be desirable te

centaes,

the leid exposure.
n kt' 1’\'[""!" s cven ill these WA
cither 1o provide a betore-and-afied picture
of exposures 16 ~how what improvement i«
elfected o to obtain a clear picture of just
what past of an opetation is responsible for
the excessive exposure 1o the end that con-
trol measurcs can be more specifically ap-
plied. This latter use of air analysis data
is of especial value where the materials
are invisible as is the case with gases,
vapors and even some of the more toxic
dusts such as quariz and lead.

The principal use for determination of
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The Trend of Occupational Disease Legislation
By HENRY D. SAYER

Manager of the Casualty Department, Association ol Casualty and Surety
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B facturing procedures are cupa~

m&:‘ varying amounts of dust
gy Do visible, invisible, dangerous or
n therefore important that these
¥he properly classified in order

'ﬁ health of employees and pro-
4 pdrouments in whick they may
daily occupations.
by “the supervisor should have
e of industrial dusts since
ty for enforcing measures in-
ot their control usually falls upon
0 doslders. Usless he has a goul idea
E's 9 swnl risks confronting kim, he will
o o @advantage in securing cooperation
ot wnder his directivn.  Ability 10
Povey quattions concerning plamt hiazards
v maner is u very impostant
o'ty dust control program, and if
cannot explain the nccessily
exposure to toxic materials the
his charge is very unfikely 10
: oy obention (0 it.
~ 08 ‘other hand, a brief explnation
_~ ring of sincerity and truth
- y correct unnecessary mis-
whoending. For example, 2 capable
“ﬂlﬂy&e was worricd about  cun-
- ollkcosis because he worked in a
2 Pt whare st times there appearcil to he
3™ in the atmosphere. fe did
that this dust was frce from

mm barmful ingredient, but his
E &
a t‘m:' '3:! own department enabled
2 convince the workman
W taly was the dust inert but also
W under way for the instatlati
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. Industrial Dusts—What Every
Supervisor Should Know

By L. E. HAMLIN, M.D.
edical Dir., American Brake Shoec Company, Chicago, Iil.

dustrial dusts? Dust is forined by reducing
earthy materials to smalf size. Processes
like grinding, crushing, blasting, and drilling
produce dust particles of sizes from the sub-
microscopic 10 the visible.

Fumes are formed from combustion, sub-
limati and \ i Those from
burning or Melting lead or zinc are typical
examples. The size of the particles is gen-
erally below one micron. (A micron is
1/25000th of an inch.)

Smoke is usually of organic origin from
such things as burning tobacco, wood, oil or
coal. The particle size is usually below a
half micron.

Mists or fogs are formed by condensation
of water vapor and the pasticle or droplet
size varies widcly.

The most imporiant item to the super-
visor is the realization that he may he deal-
ing with a Just which can produce bodily
barm. Jlis first consideration should be
“UHow is the man hiunself affected? Is the
dust present in sufficient amousits in the air
to be a source of danger? Does it cxist in
the pure statc or is it mixcd with other
dusts? Whiat is the actual count of particles
per cubic foot of air, aml what percentage
of these is of respirable size {below 10
mictons and especially those below three
microns? Ifow long does it take w develop
occupational disease of the lungs from ex-
posure to dust?*

All this may appcar to be outside the
scope of the supervisor's activities since
after all his job is concerned primarily with
production. However, most industries place
the ibility for carrying out safety

W% yullating equipment which would

[ 8 pasticles that were already pres-
_Was satisfied and the com-
b tetain the services of a

measures on the foreman and it is apparent
that his department will suffer if these are
not properly enforced. Salety therefore in-
cludes pr i against jonal dis-
case as well a3 accidents so that some knowl-
edge of methods for controlling exposure
from dangerous dusts, toxic fumes or other
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harmful materials is a proper part of the
supervisor’s armament.

It is not advocated that his duties be so
expanded as to encroach upon the field of
the industrial hygienist but it is reasonable
and logical to suggest that he equip himself
with the esseatial details concerning oceu-
pational risks in the department he man-
ages. This information can be readily
obtained from his company medical de-
partment or through other agencies such as
the Division of Public Health of state and
federal governments. These burcaus wel-
come invpiry of this type amd their services
are usually available without charge.

Much fusi and  misund
exists about the capacity. of vagions dusts
arising  from occupational procedures to
cause physical disability. Exaggerated rc-
ports and representation hy individuals
unfamiliar  with  their  specific  properties
have incriminated certain materials known
to be yuite inactive and absolved others
proven 1o possess harmful qualities. Fxpe-
rience aceumulited theough veass ol inten-
sive study and research indicates that the
great majority  of industrial  dusts  have
lintte cffect on  health other thau their
nuisance value and coatribution toward poor
housekeeping.

However, the fact that they are unlikely
to cause occupational desease should not
he used as an excuse to do nothing about
them. A good working environment demands
that they be removed in spite of their in-
nocuous characteristics and the smart super-
visor will do all he can 1o accomplish their
climination.

The wide assortment of dusts met with
in industry makes their classification into
“harmful” and “inert” categories difficult.
Those arising from organic sources such
as animal and vegetable products as a rule
do not cause serious harm but are capable
of producing local irritation like dermatitis
or skin rashes, dental conditions, and in-
fMammation of the eyes and the mucous mem-
brane lining of the upper air passages.

The majority of harmful dusts encountered
in manufacluring processes are inorganic in
character. The specific effect on healih
vasies. Chromium, cadmium, assenic, and
their compounds produce local isritation as
do the organic dusts but they can also cause
g 1 i ication if p in sufficient
amounts. Tie dusis or funcs derived fran

the heavy metals like lead,
manganiese ¢an be highly toxic wd
from these substances has been
for many years.

Recently serions and even [}
has been found 10 occur from enged
beeyllionn and some of its cnmg.a
annther  occupational  condition
“Shaver's Disease” has produced
age 1o the fimgs of woitizey
fumes arising from the fusing of
the chici ore of aluminum, in thy
wire of artificial abrasives. 2

Generally speaking, the particle in
is most dangzerous is in the range of
to three microns in  diameler.
larger than these seldom reach [
of terminal air saces of the lungy
are filtered out hy the “cilia” op
protective mechanisin of the noeg,
and large bronchi. There is alsn
dence that particles below one-laf
in size may be retained in the lng i
cient  quantifics o result in diveam
means that the visible dust w §
place may not be as dangerons as
ticles which are not <ecn by the

Indastrial hygicnists emphasize iy
also point ont that although the 1
visible dust in the atmosphere in the
of a certain job appears great, it dag
necessarily mean that the workmas §
hating significant quantitics of harmtd,
twles. The exposure may e
and of bried duration, or tiw a &
breathing level of the criplvee o
suthiciently clear that 0 undue nd
volved,

With the exception of henllue
bauxite few of the aforementned
cause damage to Jung tissue and
phiined  previously, not  every
exposed does develop occupational

At the present time it is generlly
that the most wmportant sousces ol
trial disease of the lungs are et
combined sitica and ashestos.
silicon dioxide which makes up
mately 60 per cent of the rocks ad
of the cartl's crust, is the speclic
the ailment affecting the lungs of
in dusty trades, known as silicowd

It is very important to recogn
that this widely known condite
be acquired from any material



llw that it happens only
aller than ten microns in
bave been inhaled over
" time, such as from two
‘an average of ten years.
-gilica” usually means quartz
hgpg arc many varieties. There
.]oms of free silica.
or fibrosis of the lungs
n the action of uncombined
eristic nodular shadows
ptgenograms of those al-
pily this is the only way the
_detected as it causes no
¢ early, uncomplicated stage.
.ny produce x-ray patterns
to differentiste {rom sili~
varelated illnesses may re-
tly. The x-ray picture ob-

some welders and grinders

which are afl too often

those scen in silicosis, Since

ﬂﬂ. (siderosis) is harmless, the

‘of Such misdingnosis are ob-
L

oladlleriy with industrial diseases of
& bags by those charged with evaluating

pepuly has resulted in ‘employees be-
alarmed, forsaking their
Manng seniority while industry

W pod workmen and production. 1t

.‘

Y
q h‘&znled the challenge that ocen-
bl darmatits presents  to  industrial
H ‘o sccordingly it can be stated
} Popes care and intensive educa-
occupaumul dermatitis can
) R and (teal savings effected.
M ion and mai ¢
mlunres workmen can be pro-
oy o & dermatitis  producing  oils,
3 The ideal control measures
0 hnen all along the line—
uring of the basic mate-
pleted fabricated part.
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has also puid wnjust clims for disalulity.
In 4 suusnon of this sart the supetvisor
suffers along with the sest since his de-
partment is bound 10 be affected by these
conditions.

To attempt 0 tell the supervisor all be
shoutd know about the extensive subject of
industrial dusts is an impossible assignment.
Suffice it to say that the more he learns
about them through his own volition, the
better his qualifications nr his job will be.
Through such enterprisc hie will enter a new
field of endeavor and discover a fascinating
experience which will pay dividemls both to
himself and his company.

The complexity of problems which con-
front the slivector of any depariment in
md.;y's exacling requiremicats presents a
formudable challenge to his resources, and
this, along with the working man’s reason-
able insistence on a better place to work,
demonstrates that a knowledge of imlustrial
hygicne mav well be a most important factor
in the cilicicnt discharge of his dutics.

The best treatment of any. discase associ-
ated with industry is not 10 et it happen
in the first place. The problem s for engi-
neers rather than physicians, but, regardiess
of the one on whom the burden falls, the
final outcome depemls upon the interest and
etliciency of the man who manages a de-
pariment.

pational Dermatitis; Teamwork in Engineering
2 K and Medical Control

¥ By WALTER F. SCHOLTZ
lwn. Industrial Hygiene, Allis-Chalmers Mfg. Co., West Allis, Wis.

cognizant of the henefits of good preventive
mieasures that they are not only relying on
the worker alone, but are secking the teamn-
work o everyonc concerned.

Since the proof of the pudding is in the
eating, | woulld like to state what has been
done through a concentrated program of
occupational dermatitis control and preven-
tion which st.ricd in 1943 at the West Alhs
works of our company. This concentrated
program has resulted in 3 74 per cent de-
crease and a reduction from 103 to 2.7 in
the number of cases per million manhours
of
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. Table 3 . . .
Table 1 continued Veailation Rate Design Durs o 1 he Importance of Non-Siliceous Dust in
Propyl acetate ...l 3“:) a Number of Common Solvenyg 7] hr ! Industl’ial Opel'aﬁons
Tetr:; Joroctiaine . .. . .
Tetrachlosocthylene (perchloro- Molee Spe By EDWARD C, J. URBAN
dene) ..... - volur ap : H i
T:;ll::'::n:')“'mn : Sabviame w'u . cu'my Justrial Hygiene Eng., Saranac Laboratories, Saranac Lake, N. Y.
. ] " " ¥ y
Trichlor ::.:' Aectne :: :;;:: cancern related 10 e healihy B I seenrs as the or
Turpentine " 200 -‘"-":”'""' o a8 $ in mining. 1 12, wranite e form nr crvplocrvsaatline
Nviene txaboly (.. e, .2 Amy by ey ey ol in Hint, cliert o Jasper.
b . E 0982 . . - .
Table 2 : LT oM t so called “dusiv trades™ for The two high temperature varicties of
a . o A a3l g in the past, has leen for the crysalline free silica are Tridvmite which
Some Common Solvents and Their l:“'l-"l“"“ 0 of the workers from breathing (ot from heating above 870 denrces €
- Relative Volatility ';::.:' Al nx) - v bemie particulate matter, arisiog as the Cristobalite from heating above 1470
. . the volatility index Do) ot vesult of their accupations, which tkezrees C. RBoth of these are not common
sty imeren N 4.':'-"- ¢ A 126 Sight Muse disease. in nature bug do occur in industrial proc-
{Herease Foatility HE " Been shown by gen-chemical study  esses which involve high temperatures.
LT > - S oge
. Ty ] W“’Y_ elements « up 9 pee In Free Amorphous Silica the atms are
Nubostanee " o of the earth’s crust-—-this i< hased on arrauged in g aon-uniform manner and as
cy e Windard assumption ior the wuter 10 resubi, the particles have no definite <true-
N ickness. In the crider of their pre. wre. Several varicties of Opal aceur. {n
" Looxvaen. silicon, al- e S may be inchdded natwrad diate.
Cs © . calcium, sodinm macvons carth. A distinction however, must
. » potassium,  The chici clement, OXyEen be made between the natuead mincral as
a3 » prosent Jin 47-2' per ":"“ of ali rocks, o fonnd in place and ihe diatomaweons carth
T iron (SI? constitutes 2R per cent. The which ior industrial req<ons has been heated
- N 6x elements combined, total Tugg n hich temperatures.  This latter product
bys Fabnd b o0 e """ Y per cent. n cuntiin Cristolalite in var Nk Quantitics.
RE Fihadene dichboside .. " l-': 5 g been further determined that cight i liva is silicon dioxide which wac
BT ahwl ciber | ':l’” OF simple combinations of (hese ated 10 4 fusion temperatare  withs e
: . U ' S 7.6 per cont of ral st vetaining s « hous st
. K " R Maedni roa s are present in 97.6 pe, 0 g NS amorphous st
:-.,::::r:u;h;l;-hl T :':h o :“M:““;c ':'lsnemr,rmcu; ,rmnmuml i Presing ihe st several vears technol
ARy ] . wiich WCRrs i FeRents o H 1 G
Mette | . ] L ) Per cont of all sk The e ¢ ncenients ..unl industrial d_m i s
o) 1R Wi - t created a variety of new artificially
vt e 2% . Sompou, s of the Ppreudiced amorphous sificas. These synthetic
Metbnd othyl ether. 102 ey ) 1 : . ;
Napinls ¢ perpols 19 08 viou, v products are for yse as filters, insulagion,
aphnh o 10 b ] dioxide is plainte acidie hiilusion coatings fur inc ot bizlas,
e aan metallic oxides ure hasic in char- strengthening cotton thre.d, o wtitnte for
f 0o hature, siticon lioxide OCCMES N epain materiabs in vulcanized Fubber yul s
b o i exises water repellent contings f, lot)
b 4 ! Atings for cloth.
Toln e ‘l‘vn; o 1Y mu'“‘?‘!*ﬂ'km componnd, Free It is @ well n ized fact. sul iated
':’nrh!--nl-t.ﬂl) e [ R b by um""::."’z 48 'I'“ “;"f of the « by laboratory gescarch and obscrvaticns in
Tange . .. V'I;-'.;' o P with the ba:.'""°§ l‘: e i industry that free crystalline silica as quartz
N, . . \ s et 1C oxudes as s teates.” L the specific causative agent of the pul-
_ - s are the chicf rock forming

mewiary discase nses. Further, it has been
Cenmon practice in the conside t of in-
Thire an _ - dustrial dust rxposures which involved a sil-
¢ Many varictics of Free Silica. hazard to imply thag QAT Was present
“ﬁ; are present more commanly b ahat 3t was the chenncal substance of
- Mmospheres an be classed as g concern. Because of the preponderance
.'e." Sither crystaifine of aMOrphous.  of yuariz in the rock mincrals of the carth
WSystalline Silica the atoms arc  and onr lack of knowledge relating to the
ted uniform patterns giving ty of other Silicon dioxide Porms, this

L& definite struciure, Quartz is  view was 1o be cxpected.
Which hag formed at tem- Recent studies, particularly those made at
degrees C. and is the The S Lalx Y, h . have

ond gevery) hundred species lave
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s of irce  gration. The lower it of paricle yy
pilar 10 quaniz  such disitegration acrasols was cugyy,
an produce pul-  ta be in the order of 0.1 micron.

Bquid which chemically contained |, Pasticles as fine as 02
is liquid was combined in the Lab- breathed and rel:u'.'lcd ~j.-.
with a gas and burued. The re- sufficicat quantity to produce disease
mats. These lung Perlite is a volcanic glass. This pe fume was practically pire amorphous 2. Forms of free silica other th Juar
s In adiition,  mined irom the carth and Tater subjovieg can produce wlnmn.;ry dama ':" fuartz
clinical stinfies have reported that diato-  jndustrial  processing  shows Comparung}} iy g recent photograph which was pro- Aluminum e
auccous carth, for example, may produce  jew dust particles are present which age by an outside agency, the primary Discase has blc’:mn:womf) e.; or Sl""_‘“
pulwonary changes in warkers § ne dust gl one micron in size. are very fine in size. Ve think that  (iscase, ||ihcn:nl lmrmc :‘:ln{z . smnﬁc
and that amorphous natusal J C In an clectron-photo microreaph of 4 g farge spheres are Latex that had been inclmlir.lg silicosis. It ¥  acrareed o
hazardous than is the crystalline cristobalite  po0 " nule of common quirtz g N 1o the sample as a reicrence for size  jte workers, p-ar;icnh:i“ ?ﬁ“."ml in baux-
content which was formed subsequently bY e had Loon ground awd ballanili o electric furnace fumes, yl\n ‘:lf‘clerchld o
high temperature calvinigg processes. dustrially 10 ruI.lm- It D line g s X-ray diffraction patterns of each of Micrograph shows lheuparliclrs mo":cl"::‘l;'
e umderwav at Oul): a few particles less than one four acrosols show wide diffuse rings  less than one micron in size. Chemically lhe'
in size are presat. steg that the materials are amarphous  fime is composed chiefly of aliminum and
eifects npon 5 ko il ft wonld scem that ) st erystalline in structure. On the  *morphous silica with possibly some glass
of several of the new an to the view that the ordinary disinie::, of the X-ray the matcrials are indis-  Present.
silicas. e are s - provesses in industry crushing, n iy but because of the diffuse nature Shavers Discase is another cxample of
setates 1o 1l drilling and blasting do et produce dun, ty rlogs it is difficult from the Xeray  swl-microscopic particles causing 1 .ulm nary
e chenistry of He sub-miceoscopic size. Hlowever, akhs 10 determine how much, if any, of the damage. : Stng pulmonary
obsery rs nst be made with the cloang In esch preparation may have been Industrial environments whict .
microscope 1o substantiate this, [@rdned 33 silicate with the metals present.  dosmi .,' b -:;-i:vt;:fs: cl:':." ’l":":;

The ~iznificance of sub-miceograple Y fyg gertinent to the experimental oh-  More properly, dry acrosols, pose a real
paruckes whivct which receives i-ndlyratong with the four silicas are sum. Problem for the industrial hvaicnist.
atentian 10 the ""f“'"""‘_ |I||r cwetioied Analysis of the parent or bulk Fiest: The particles are too small o be
ousht bas been thit particies e ol A, B, and C showed that silicon  scen by onlinary microscope technics. At
enonzh in size, even i hey are beea was the chicf constituant, but that  the present tine estis i oof -uumsph.;;ic
it the lunws llu‘:\_- will .l b retieg mls of llle' oxiles of iron, wlumi-  concentrations mast neces by e omade on
will be ¢'1|N'"L'I|-\\Il|l the ™ wagoesium, sodium, calcinm and potas-  some weight basis. The proper coblection of

Four observations have l»c_cn compleet wete llio‘prc.stnt. Some moisture in  these particles may be ditticalt. The be
Laloratory \_\'nll dlry combination with the sifica was il some of them definitely are, tine wmu"l;
i kunds of artin in cach sample and was romoved by in size, to pass through a No. 1t \\-’h,:uu\;n
cates Ut the greater percentage of the iree silicas. Al {llc acrosd- ch_orr.esppm Iy increase in total  filter paper. Some because of ticir peculiar
particles were larger than 0.5 micron. 11 L. silemicroscopic in size. The partick tontent s indica Preparation A hydrophol propesty eannot he wetted by
Green reported in the Transactions of the  ranged from .():? to 2 micron. Thee in !he abseuce of heat. D s ordinary liquul collecting agenis, .

Faraday Society in 1936, the daa shown on  compounds are identificd as a—h—e- w8 8 pare silica. Consequently A and D
the <dide as Keterence B With the magni-  Prepacstion was amule by a cod ™ ly amorphous. leating in the
fication of L3 diameciers which  Green i B, C, and D wee certain metal:
vl partiches of 1 oammcion were measared nperatares, . C It is juwdeed ¢
amloas sl as 2 pdieren were seen. Ths In electren-phota oneragraph L OTntions iy be parily

shows  hizher percentgze of fine par- uct \, dhe prinay paricle silicates,
L dess than 3 micron in size, than does ne i size with Large suriace

micron cun bhe
the Jungs in

denumstrated th
silica othee than quartz, yet
composalion,

monary
changes

Currently olxer

the Saranac Ladwra alw

o raphs cniog

carhier comprehiencive studics
v ok the sz dstribanon

ceposted I 1L
the US. Public §leabh Serviee m
Some of his work i< <hown s~ Referenee A
on the slide. A Dight tiekd mi e SYSICM
nisienl melers w
nsed which allowed particles as s
3 micron 1o le measared and s
smadler particles to be seen. The daa imh-

<

The particles nf one of the matc,
which we arc § F, CHETY A st
high cuough to disenpt the opera
electrostatic precipitator. il peeine
ably of most impo nial bas
any degree of toxicity, because of the fine-
ness of the particles, atlowable concentra-

)

"

) species of Liboratory

Reference .\, probably duc 1o the difference L o photograph of Praduct 15 de b 2peed (0 the inhalation of these four  tions of exposure will neces ‘e to he
in the mymiticas of the lwa o videms subanicroseopic. This et o 8 bours cach duy, S¢; days per week  bow. The collection of  sumivient dust 1o
However, these data do agroe in the 10 have @ desser tendency to of two ycars/or longer. The  weight accurately will in itself be 2 problem
that most ol the dusts observed were n aguregates. Soospheric concemtrations of the S . n ats o problem.
scopic in size, thay is, they were .2 aniczan In Product C, the particles are a  Which these aninils were ;ubic((cd el S;:?lﬂ;\ilmc ;l[cllclrmmnlmn ;“ "'.": chemi-
in size @ S WA - : « SI0R ¢ hese acrosols will require
in size and larger. under one micron in sicc I seme 26 to 42 mg/cu (1. On the more detailed analytical work  which ‘\vill

¥

ic. ings i
al findings A and D pro- e chemistry as well as X ray diffrac.

temd o resemble Product B i

mag j . ; R

M.n:! ge and were judged to tion studics.  Micro-chemical methods ay
o

ance,

1t has been the contention o1 <o investi- 1l
gators that there is a lunit 10 the exient 0 appe

which solids can he reduced i size by ordi- The tonsth praduct 1 dificred "1' disease prosduced was nt ke lave to be apphed as the cunonms of dust
nary disintegration  methods.  This Kot giiers i several respects. A, B, and quartz. B and C were con-  collected may be smaf s
is i ve. -

PP is imposed by the ion of  prepured nuiside of the Laboratory
cohesional or surfacc tension forces upom  to us in bulk for study. Thesc
each separate fragment of material s it is  were then generated as aerosols by
being formed during the process of disinte-  dissenun S i

Obviously new and sixcialized methods
can bc_mzndc lrom_lhgse both for the collection and analysis of such
have important signifi-  aerosols will have to be developed. And

dust exposures, finully, a dust control system to fit specific
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requirements which anay le slitferent from
those of ardinary ts must be devised.

It may appear that this discuscion hac
related mainly 10 dusts con
Most of the views which have been pre-
sented, however, ean he applicd epnally as
well to other materials. Fven with
stances  which  have been  comsilered .
herently inert, it dinuhl he recogmized thie
reshain factors may operate 0 ahter this
rondition.

Refersing again 1o Shavers discase, pow-
dered metatlic alumimun and hydrased alomi-
num have heen ueed as therapentic agents in
the control of silicosis on the theary that
pasticulaste quartz s inhibitel by these
materials. On the other band, recent k.
oratory studics intended 10 duplicate Shavers
disease at the University oi Toronto have
demonstrated that sub icroscopic alumina
by itsell or in combination with « ca fume
v cuise g chanees. NS an apposite,
asbestos the fib kmzer than 10-20
CrOns appear 1o e diseise while the
finer particies do not.

New imdustrial provesses are beine de-
veloped which atidize heat .ol hich nergy
veleuses. In eticet, wew methods of lisin-
tegration bave been el Fhe efiluents
irom sieh prosesses anav have propertics

entirely i Tt the marer
ploved. Such Sactors may have beey
ducedl as change in particle Size,
votings,  clectrica) g
i absorptinn Muiahtiey
avior,

thy ,
uifi .o (] ’
pondmely denses

°exporience in [ 9
l and more recenly
wples. Carbon has

"ubmonary clmma

bmzs of coal miners
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vaneed
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1) sast with some words we'll be using.
Burdock” is just a fancy word meaning
9ot whe ooe thing takes place, something
13, o something is prevented from
" From this dchinition, we can
ot there is an imcrlock  beiween
ond faster, bettcr. casier operation
‘W dlectric switches can produce. An
bungle I 2 two-hand clectric tnp for
-k press control.  Operators e in-
omend production as mwch s one-third,
9oly Yocause they felt safc and ihe clec-
O twiiches worked wore casly than
dohmeal trips.  This type of muachine
el Iy the choice of state safcty com-
Pabms and insurance companics.

h woubl appear that the terms,
hazar or *© is dusts” need
ction siwe some forms of free wilicy g
tha v be eapable of
e are different itom ty
O ol quartz aselt.

OF inereasing concern in e
covironments are the suh-mier ot
sicles and consideralle research wes
10 e ddone b determine their <n
A tter o no small import we o
cegard s that dhese cmall e
exhibit properties different from the
materials v which they origmated ¥
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S=ype An electsic switch which turns on
% gkt when your reirigerator door is
“eof is 30 example.
" is another common term.
h which stops motion or
€ 2 dignal when something moves to a
WA place. A switch fastened fo a lathe
;‘ shich will twrn off the motor when
* it coming against i, is a
Sy m Such use of limit switches to
from damaging themselves
commonest and best-paying
It is as easy 10 put on any
88 to design into mew equip-
"

of electric interlocks and
hich do things automatically
done by hand. Uswally they

- Position of a machine part, or

reading of 2 pressuré gauge or
““lﬁ; Measuring device more accu-
Mg e be by eye. They re-

s and accurately than
orget. Neither are
what to do next. On
A .blinking light or
Rke off the hand brake

W prnciples of electsic interlacks are -

- Know the Facts —
Electrical Hazards

Interlocking For Safety

- By A. L. RICHE
s Pres., Micro Div., Minneapolis-Honeywell Regulator Co., Freeport, It

hefore driving yous car. That is such “
“nonlorgeting” interlack,

This wemory-jo BINE usc is just one i
the :\‘a)s that swuches produce saiety. In
some ways they think for the operator, as
well as act for his hands and cyes. They
can make & machine refuse 10 run uaul
all is i oeder; they can ~tlop a machine
when sumething is wron; they can compel
things 10 be dove in the right order. This
means safety to the operator and to equp-
ment. It can also insure product quality.

We sce eectric interlocks  and LB
switches in maclumes as different from cach
other as juhe boxes and automatic pilots on
airplanes.  They are in automatic  gear
shifts on automobiles aud in dial telephane
cquipment.  This success, for so many pus-

- poses, depends on well-known hasic princi-

vles combined with using the hest type of
switch for the particular job. This s ac
true in working over an old machine 10
make it astomatic, or to provide <afety
in designing new equipment. On cither i
of job, use of the right switch can make
the difference between a3 machine which
gives long, reliable. suie service, and one
which is always in 1rouble.

Three Fund al Kinds of Switches

There are three general kinds of clectric
switches used in interlock and limit work.

The ane longest used is simple contacts,
which are moved without snap action. Usy-
ally such contacts are mountest on leaf
springs. Another form uses bars on the
face of a cylinder which turns under fixed
contacts or brushes. Their simplicity rec-
ommends such units, and they serve well to
switch small amounts of power when pre-
cision is not required, and there is plenty
of operating force and motion. Picking up
your telephone works such a switch.
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