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Many members have found it worth while to distribute
copies of the Transactions to supervisors, foremen, and
others in an administrative or supervisory position who
may make practical use of them for reference purposes.
The following quantity prices are quoted on extra
copies: 1 to 10 copies of the large volume, $1.50 each;
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TH E Transactions are published as a condensed record
of the proceedings at the National Congress. The

papers of each session or division of the Congress have

been edited carefully to eliminate extraneous matter and
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limitations. Thus the material herein presented is not a
verbatim report of al! the speeches presented at the
Congress, but rather an abridged version made as com-
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aspects of any address. The original manuscripts are on
file in the Council’s Bureau of Information, where they
are available for additional reference. Where illustra-
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The National Safety Council at its Congresses seeks to
eliminate from discussion matters which are not perti-
nent to the aim of the Congress or which are contrary
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in the discussions based upon the papers.
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tarc long ytxi have lo think of some-
thing die to maintain (be interest of Ibe
men

Mr- Bonsib: Remember that every-
thing thit we do is a result of two great
principles, pride and fear. Fear get* re-
sults, in (be way of discipline, bat pride
is the greatest instinct man has. Lie
awake at night thinking oi how you can
do your work belter, and yon will think
of tilings that will appeal to (be cm-

Twenty-fifth National Safety Congress

ployccs' pride I*ay attention to statis-
tics, hut ose them correctly. Cel statis-
tics :ga”g tines that will show you V\ikl[:
the trouble is. and what causes it

W ith such statistics you cau stimulate
the competitive msduct, because deep
down in his heart every man honestly be-
lieves be is jiul as got>4 as somebody
else, and he wants to ahow it.

Chairman Boulet; The meeting is ad-
jowned

ADJOURNMENT



Occupational Diseases

FRIDAY HORNING SESSION
October 9. 1936

The session w » call«J lo urtk-r by the
chairman. I>r. Ilari E. Fisher. Vicc-I'resi-
dent tor Health. National Safety Council,

apd Chief Surgeon, Cldeago Rapid Transit
Co., Chicago. who presided, iuirrnlticing
the ;peahen.

The Lesser Known Pacts About Common Occupational Diseases

By DR.ROBERT B.HUNT
Medical Advisor, American Mutual liability lawnact Co, Boston

Probably the leader in tl*c parade of
industrial i[i)<a>ef & an acute «r chronic
inflammation »i the »Liu which we caH
dermatitis. Thu disease may present it-
self in any type of shop, factory or foun-
dry. Any paste. (KHvder, gas or liquid
which rftnKs in contact with (Ik em-
ployee'~ skin, run the water supplied by
flic town in olucb he lives or works, way
be the polcutial cause «d such a shiu
dislurliancc-

The wiite rfiicrsiiy of causes tucdlicr
with the varying susceptibility of «hffer-

ent iiidiviilnals makes (he problem of
control difficult.
Much invesligation is under way to

delcruiine why one pets*«. may lie mis-
ccptihk to a cettain mﬂal’&iwhile an-
other is n»t. It has iH--n proved many
times that a imnuuuut substance formed
within the body lias been able to prolong
the action started by some external mill«-
cucc A pnnter tlevcloprd a marked
dermatitis from ink which persisted for
two years. Finally food tests were wade

and showed that he was susceptible to

lettuce, which, when removed from his
diet cleared the ski». He returned to bis
usual occupatiuH willnun a return of
symptoms.

The poisoning of allergic tulisUiiccs is
usually an accumulative process. It takes
time lo produce a manifestation of dis-
ease. but let auy other substance cause
the disease, and the irritating food may
te of «itSiclent strength to magnify its
action

AH eases of dermatitis cannot I»e cured
by eliminating offending foods, bat far-
ther investination along these lines may
give us a chic with which to lessen the
loss of time from work and tiic di-com-
fort now produced by industrial derma-
titis.

Metals
brud

The distribution ol
quite extensive

The skin of the Imhl> is a protective
covering. aod as long as it remains in-
tact U docs a good j*I> except iu the case
of tclractbyl lead, which is used in blend-
ing gasoline ami which isreadilyabsorbed
through the ski», having a tendency to
create changes in the nervous system.
The effect id other forms of lead, through
that avenue ul entrance. is practically
nil. which explain* the extremely low
imisouing raie in type-esters. |>aiuirr- and
others who c uually come in contact
with metallic lead.

Lead in auy form, introduced through
the mouth, acts rather slowly when com-
pared with the inhalation «if lead dust nr
fuuicx. However, «to matter what tlw
portal of entry may he. lead is acted
upon by ike hotly fluids and so converted
that it may eventually be deposited with-
in the bones.

Those bony safe deposit vanlt3 may
retain tbeir lead contents for day* or for
years, and tf the exposure is removed,
may also (re« the employee of all signs

lead poisoning is
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sod symptom* ui lead poiwiiiuf. But
imagine the surprise of that supposedly
cured person when year« Ulcr. perhaps
following sonic type of infectious disease
or ihc excessive use of alcoholic bever-
age*. he awakes to had thit be suffers
the aches sod pains and paralyses of an
acute lead potsoninc. As the body fluids
alter lead that it utav be «(c-posited. so
nuy those fluids attempi to de-lead the
body, and loo rapid absorption may pro-
duce rhe original disease with all its tlis-
couifons.

One can readily see. then, that in some
cases investigation <4 previous occupa-
tiotis is «mite neco-ary I« determine the
urigiaal contact with ka<L

Hcaiinv 01 molten lead causes a black
scum «4 U-ad -uboxide io form ih* h<sur-

face. and the brat from the mcnl dis-
burses the fine |[*mdcr into the air.
Ifetu'e. m the prove-- oi smelting «wres

mixed
lead

such as /jiir. copper and silver.
with lead.- we tiud 4 rather high
IN>i>iiiinil - rate.

Tin«-»-' engaged in the inanuiaciuic of
lead wire and cables. batteries. glaxt
i~itic-rv and rubber ¢«iduMriv*. plnml-cxs
amt t»i dry ctdof> offer their share
of lead jkitsoniHii.

IVul/ahlv the greatc-t source *4 Kail
pov-»>mpig may be tiHiwl aiming those
win. sandpaper. scrape. chip or burn lead
paint, for the «last aod lames caused by
llw*s< activities arc rather rapid in their
actmu. Such workers mav become in-
capacitated in a lew- days because the
inbaiatkiu of lead do-t cause* the maxi-
mum amount nf absorption into the bk**d
siream in ihc niiniiuum -pace «4 lime.

CfemwiniR

CbncHuni is a metal widely used as a
hwiiulaiM»n fur colors. and dusts from its
various nil« may produce lesions of ike
skin and mucous membranes of ilk nose.
Chromium plating by Heelrolysis may
cause futues winch arc similarly irritat-
ing. Although chromium poisoning dues
cot usually cause death, the number uf
days of absence from work on account
of incapacity which k causes is *radic-
ally increasing.

Other ‘Ifcldft
The most efficient portala ol entry of
foreign substances into the body arc the
- et"Sa 'Cigpf*Cv*i.-n ta

Turitty-fifth Naiivuoi Safety Cougress

nose and mouth. The smaller the dn>t
(the sire of uuukt panicles fur example)
the greater the ificcil «*f absorption I>y
the blood. Ttimes irmu tint »trials carry
hoi only poisons but numerous minutr-
dust panicles. This explains the inca-
pacities occurring an«me thieve engaged

in acetylene and electric cutting ami
welding.  When men arc «o «-mploved
over a jirolmigrri iwriml <! lime. the

constant tohalatum of (mm-% and dust
might printace syaili)uniS of the meUl
upon which they work. la the ship-
building trade, jiariicutarly in <ou-
strncti<Mi of metal ships, we flail occa-
viccual eases ™ iiKuHumr fever,
“liras* dulls" ami "'teller shakes" fnmt
xioc are names applied by the lay people
to such diseases. The terrific heat ap-
plied te some of mu common metals ami
aRovs by acetylene i«>rrhes produces suf-
liricui iunti-v to can-v a te i
pariiy in if iMwr«. I‘eni
»N«iu suck causes is rare.

Imw-cver.

Diseases Due to Dust

Twentv-fhr per nut uf all workers

cx|H»vrd t< high eoncenlrations .4 inor-
ganic <hiv| arc expected to develop
clunges we-ithiu ihrir lungs due to that
agency. We are at a loss to explain
why [I>e .ilbcr seseiiiy-live ju*f cent are
not x> aiTtsicil.

Mining, quarryiug. foundry work,
grinding, sandblasting, abrasive swap

manufacturing, a«licstns work, the mak-
ing ill enterv and carborundum products
ami nunv other uc'rupatiou« oll«-r op.
iH.rtuniliev lor employees to inhale nur-
r«i>rnpir «lu-t particle« ami crraie a fintn-
sation I'X possible future incapacity.
We -ire interested particularly in tliucc
I»u,ii who -work with sand.-tone, «junrfr.
dim. granite, and mix). liecansc Yy ex-
pose themselves to a, and ttie chem-
ical changes between that dust and th
hotly fluid«, in the presence of lwbc
tosi*. may am! usually ilu lead to a fatal
ending.
it i> safe to say. in light of our present
know (edge, that ibe action of other in-
organic dusts is muck less virulent and
incapacitating. That, however, doe* not
allow us to lower the vigilant methods to
improve dust control and protect em-
ployees, because all dusty occupation*
arc potential trouble makers.
LIest*™* <Fe« in




Occupational Diseases

Although (lie idiiMi« »1 various dust»
elillcr within (lie botly, (he exposure (O

a.ibcl filiiM. p(r«iil in tl>c weaving
aiul grinding of dry a»les(u> material,
oifcr.t another lyi>c of dust wliirii may
cause laiahlio among workeri.

The nrrnic dush from codon, silk,
wool, tobacco. flour ami similar iub-
Manecs ar<- prjcikally lurmkst. Such
dusts rarely rcadt (lie lung* hut (May

cause irritation o/ the niudfupc and laril-
er air tithe* and result at the most ia a
hmM bronchitis.

Tlie factor which should he Horne in
id. particularly when dealing with
silicosis au.l ashcstosis, relates to the
progression of such disease. When
chances occur within the tunes as a re-
sult of the pfesetvee of *uch dusts, nature
forms scar t«s>ue to licai such lesions Imt
may fail to stop wlim the )oh is finished.
As a result, the «eseitiautatsH« 0i chat heal-
ing [trou-«-s* may lead to s«cli structural
ilWtiKi-"* »»thisi the lull);» that partial or
imal mcapacity uiay full»» months or
years after the employee- ha* In-rn re-
nunnl |r>nt lu> dusty occupation.

Bcoro lc-Benacue

llrii/ol r- a distillate of coal tar used
rxtrusicrlv in mdustiv. It is an ««ft-
list mgre«heiii in the manufacture of cx-
plostvrs It is an exccMviti solvent loe
greas«*. «ls amt cements, and Ikcause of
that property it is important in many
pluses oi ilie rubber ami cleaning indus-
tries, In i)k- MMiiniaclnie »1 *lu*es hen-
ziA mac he an ingredient of the «lressmg
applied lo the leather ami of the cement

which ia»Ims the herls and sole*. Nut
only iu the slnn: trade hut in oUut
branches »i industry «litre employees

work with gummy. »ltvby material, tlie
voirkci- soon learn of the solvent and
cleansing action of Ilii* liquid and use it
freely for tliai purple upon thi-iuselves.
The MtliM-ipicui imtlitrA id skill af-
fliction* may he the lust indication of
such utiauthonied use.

Benzol ¢ cxtinucli |u)i«>iii)Ds. cuter-
ing cither through the twi« or mouth or
absorbed through the skin. Its action
within the body is varied and may pro-
duce a multitude of signs and symptom*.
:Jbt bone marrow I*cc<mnct affected which

[vU turn alter* the character of the blood:
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hemorrhage* arc common;
death.

The fume* Irum hemed arc heavier tlian
air aud lie near the flour, which @ an im-
IwrUnl potnl ia the engineermg prob-
lem of ventilation.

The remtiers of II*c benxeue group
arc absorbed through tlw skiu. and more
cases of poisoning arc found when men
perspire than when tlieir Ixxlits arc cool,
f’'mhabiy the answer to that is that the
fume» may solidify as they cool ami the

it may cause

powder may settle on the skua. The
sweat on the body nay dissolve this
du»t mi flat i| is more rraddv aliMirlictl
through the increased surface Id>iod
»upply.

Chlorinated Hydrocarbon«

This group of petroleum derivatives
has been known to science for years hut
during the jast decade its advance into
the industrial field has been widely dis-
tributed and most important. Led by
cart>ou tetrachloride and its chemically
associated ntcmhrrs. it lias li»rwished in-
dustry with refrigerants for tee chests,
excellent >ofvent* h>r rubber, wax. >4
and grease, ihiwocrs for lacquvtx and a
very hue lumwlioll necessity lot ibe re-
moval of spots from clotlie», Hospitals
have been using » utore and mute for
stie removal ui adhesive plaster.

Due to the non-flammability of car-
bon tetrachloride, it ii used in lire ex-
tinguishers. The rapid evaporation |«n-

sluces iuiurs uhirh tuay smother a small
liluc. imt we must not hwrvt that ex-
cessive beat of Hie actual lire may bring
about combustion »utficicor to produce
»tick Ww)VulJik'li as hydrochloric acid and
pliosgeoe gas. Like it* associated mem-
ber. eiilnridurm. it may ivolow deep
when inhaled by aw individual, and only
1/35(1 of au ounce in a quart of air a»
necessary lo piduce such action. That
thought mu*t be remembered when a
large quantity of iluuc liquid products is
spilled on Ike floor, (»crliaps accidentally
Action should be siartcd at ouee keiixe
the Itfliiid gasifies. and ehij*o>cc> should
be notified to keep their heads up to
avoid the low cahng of gas

Chemists have developed and intro-
duced to industry many new product*,
the bam of which ia Che chlorinated hy-
drocarbons. The«« derivative« of peuo-
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10 lliiiik, inability to ilnvtr a personal In-
son lrow* the experience of others, over-
confidence and a desire to wake good mi
(lie jok These can only be overcome by
careful aud systematic handling on the
part ol the supervisor. His is the respon-
sibility of putting over to Ibe worker the
value and advantages r ate iron 9
close observance of rigid safrty inspec-
tion.«

Systematic Organized Safety Effort

There sitouid be little need to make a
pica ior more concerted action aloug ilik
liuc. A? «airly men. w know ime eas-
ily the MIttll rtaldwy«-r rvtiM I>c thut am
of buMiici' as the result of cveu a few

T-.rtuly-fifth .Voltotili Safety {'tnt;/rcss

accident lo»e>. TIlk larger eiiipbiyi-f. a»
well, cannot afford to «»vcrhxdi llie situa-
tion—hi» losm-5. through waste ol time,
money ami malrrials, will NcIMtoly allect
bis profits and bold bis company up to
ibc public as a very inefficient organiza-
tion. The ever increasing cost of com-
pensation io>uraucc will u»<louLu-dI> be 3
(aclisr in hrfcmi; iu*»rc craLw{rrjli.>n inr
welt nrgantzrd vafrtv work. I'rrMiiulh’.
I vinplia>*zc the side oi humanity almve
Ibc dollar and am satisfied Iron» long ex-
perience that ubere humanity rules, the
profits udl be -aij'iacimy. Whcic a real
safrty it.traili is i»UuwnL without ilmibi
rllu-tenry and rc<VKUuy ul llie highest or-
der wril al<< prevail

The Present Status of Control of Dust and Fumes in Industry

By H. B. HELLER

Managing Director. Air Hygiene Foundation ol America. Inc.; Head. Air Pollution
Investigation. Mellon Immure of Industrial Research. Pittsburgh. Pa.

The problem divides itself naturally into
mcilicai. preventive engineering ami legis-
lative phases, and includes consideration
of the responsibilities of employer and
employee to each other and to the puldie.

It is t.'uoouik that, in ease of physical
disorder, impairment of function or dis-
ability, llie more thoroughly the cause and
coarse oi action are known, the more
ctvnmly ran possible rented«* he applied
or prevent*»r measures uir».

lu ibc tli'icases or affections under con-
sideration. there are iacts upon which pre-
ventive methods are liascd. and upun
which further stuilw» now <« course or
coutemptated are. ai feast in part, predi-
cated.

During the development ol the present
stale of knowledge of the infibenr« of
some air nnuimiuuls on health, natu-
rally irany thrttrief were advanced that
later scicntihc work has modified or di-»
placeal. However, not always has the
correction been as widely and thoroughly
drosconnawd a> was the original theory;
this condition, perhaps, has led to zone
confirm!» M the uiiutls of iawi; wim Late
not followed too closely the evolution ol
knowledge in thie field. {

Chriificie»» of Daxa

Tliere are avazlabh* different published
classifications of dusts. Included in such
classifications arc dusts, the cxttosufc to
inhalation oi which arc. or arc likely
be. occupational. Those that arc inher-
ently toxic when inhaled or otherwise ab-
sorbed and which cause systemic i*uMin-
ing. include lead, arsenic, mercury, man-
Kanesc. Examples oi du>ls wimli hate
lire ability to pronraic the «lccp iung ii>.
soes and lo be retained there are «juarez.
»lint. Chert, asbestos, talc. coal. iron, clay,
stale, and other types of nxi iliiM.

Attention here will be erntered upnu
this lasi group and upon pneumo u>i.>.
the general term used to iksigaatc tuug
conditions caused by du>». Silicosis. which
is caused by the inhalation of free silica,
lias been prominent recently m the pul.lie
pre.sS. some-rimes in a way that made mu-
uudcr.vlaitiliog |.ussillr, if not proMdt

Aside from silica, many ol the insoluble
mineral dusts may bring about slight
changes iu the lung tissues, which may be
dcixaonsirated on the roentgenogram if
there is siiica in the Oust that is inhaled.
As /ar as is known today, most of them
»re relatively or entirely harmless.
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Ability of Dints to Cause Injury

It has been established that the poten-
tiality of silicioM-. dusts to cause lu«g
damage is. will) lew exceptions, depend-
ent itl.on tltcir content of free silica
fSiOi). Tlk development of silicosis dt-
prmts, therefore. upoti the concentration
mf dust comaiuinK free silica in the air
I>mllull.  in other words, the total
aimniui u( free >ilica I«rcaibcd awl re-
taiued seems to I>e tlic primary factor;
the length of lime necessary lor a sufft-
cient accumulation a important, but less
»0 than the total load.

Silica occurs also in chemical combina-
tion in silicates. Some of these com-
pounds hare been proved to be relatively
harmless to health, some arc still in the
realm of doubt, and one—asbestos—may
cau>e the industrial disease called a«bes-
tows, which is the result of lung damage
similar to. but not identical with nor aa
serious as. that produced by free silica.

Importance el Particle Si«- The sire
of ilnM panicles in the air which an indi-
vidual may breathe is important. Not
often arc particles larger than 10 or 12
microns found in the deep longs, except
in the case of asbestos dust, where fibers
as long as 200 microns have worked their
wav down lengthwise.

Uncomplicated Silicosis. Silicosis, un-
Cuiuplicated by an infeelum. is more ol aa
impairment than a disability. It is not
scri<Nhly ili»abling until it reaches an ad-

vanced stage, and does not of itself
greatly shone« the life n( a silicotic.
Sibco-Tuberculosis.  When a silicotic

die-*, the inimediate cause of death is usu-
ally Some type of intervening lung infec-
tion. It is not known just why the pres-
ence of silica in iht bn«» increases sus-
ceptibility to tuberculosis, but when an
adult with .viticosK r* exposed to tuber-
ciabtMS, an active infection may occur, re-
gaidlc>s ol the previous state of health.
It is thought probable that silica dust can
reactivate healed tuberculous lung lesions
of the aduh type: how fong after such
ksi.ni» have healed the reactivation is
possible is not certain. Exposure of sili-
cotic« to tuberculosis or of tuberculous
individuals to silica dust is serious and
should be avoided.

After silicosis has become well rotab-
Lkahed in the kings, medical science has
pot lotted a way to arrest the progress

St'diou Ju

tire silicotic pt««c«<o louaril thr stage
of disablement excc)4 throw*h linuHng or
prevcimng further e.\tK»ure to »dura <iuM
N«r has medical science touud a way to
prevent tuberculosis from I*-iug soj-cr-
iuiposed upon silicosis, except through
control of contact. The cuur»c of sikeo-
tubetcufosis is chronic and is very dill-
cult to influence by treatment, acconkng
Co phlhisiulogius

Medical CoetroL A»a l«asis lor iutcHi-
gcut determination of the phy»jcal fitness
of a wan for a job in a dusty trade,
physical examination. with »tcrocseop«:
roentgenograms of the chest. t%accessary.
Along with this study goo. naturally, the
preparation ol au occupational history
“with detail as 10 the exact nature o( previ-
ous work and of exposure to industrial
dust—not a valueless recording ai occu-
pations as “laborer.” "machinistetc.
Dr. Sayers, of the U. S. lwublic Health
Service, lias developed a method 0» secur-
ing information for a priMrmr occupa-
tional history; among others. Cuiunmip.
of Saranac Laboratory, also ba> worked
«ut a Uiclul history Idauk.

Standard* have been «kvch«t>cil ii»r the-
diagnosis of silicosis- There is also a
suitable tcdiaic for taking roentgeno-
grams of the chest in order to brim; **ot
the characteristic long changes.

From the considerable imixiut of work:
that has been done, it is possible 10 ;off-
cast with a reasonable degree o( accu-
racy the silicosis potentiality of various
dusts.

1'criodk physical rxanuualiouv includ-
ing roentgenogram*. arc r>»cnnal if ciu*
ploycrs arc to be euahlnl accurately tm»
karn the eflect uf iuiimdual exposure
and intelligently to transfer aticcicd work-
men to lower dust concentration« heiorc
serious injury has been <lone, or work
oat a system of rotanuu where indicated
as desirable in order that expoOire may
be inicrauttcRt. Such examination* arc
helpful also iR showing the efficiency of
«ugiiiccrinx control mtliwik

The ability t> place <cvpon>ibilit>- in
case ol cl for injury « »0 small par*
of the value of such initial and periodic
examinations.

AAcitoiix Cluneal experience has
shown chat the inhalation of « sufficient
amount of asbestos dust causes a serious
type of fibroid, which is not accompanied
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W hiJt Industrial Dusts Arc Harmful? W hy?

By SENIOR SURGEON R ». SAYERS

Chief, Divisioo of industrial Hygiene, U. S- Public Health Service

While dusts cxisC evesywhere in ilic at-
ootyhcre, « has been cccoKtiixed lor <«*-
lanes that worticr® in certain dusty
uccapaiitine arc Ir”~ lii-ahliy Ilian iLosc not
ta exposed The «umber oi persons ex-
posed in dusiy occiifKibOa« coat]>rices one
ii the farRest intluanal ¢-roups. The occu-
pational diseases of workers in dusty at-
mosphere-. have been found lo lie due to
ratraoce of dust into the systrra by tniiaU-
Moa by ingestion, I*y direct .ib-cuption
through the sk*j. liy irritation of (he skin,
or by a combinairon oi the ioregoiiie.

The suspendons af {'articulate manrr hi
tit have been broadly Itumed dusts, lames,
rod smokes- Such a classification is neces-
*«hiy arbitrary. ciuee il»xc Uue oi demaeca-
d«t between thrni is not veil sharp, awl
die chief d»>ferr»Hial i i- ou the d/»
ut the perticio. ilive-in;alions by the Pub-
lie Health Servie«* ni <lu-*y uvlusjriesl re-
nat«t U»at about J« per cent oj the «lust
particles examined ««m* hel«ecu 1 and 3
*u«o0s in size, only about 20 per rent were
*rss than | microti, ami the median site wax
1) microns. Industrial dust» arc uiaiulv ir««
Ihio Iff mii-r«ns iq ««c. However, libroiu
mkwts in the air. Midi as ¢r-hext«». have been
fmuiil i0 contain partiriez as JarRC as 200-
t00 mircons in tix«< greatest d«m tia.

While, generally speaking according to

| CoHii, dusts »re more injurious as thwr
i jfrcmieal cocnpuultan differs fro« that ol
t tmmaa body, or from the elements of
g y& k the body is normally composed.* it

MBSL

is dilhcvlt to establish a couaprchcirvier
drtmitiun for tujrir dusts. Sutlmann.* »tier
analysts oi various «kboitwns for poison.
leU (hat itis very difficult to Rive a ilc&nuxxi
which u-dl wot tie ambiguous u» jume eases,
ha beficred that die following covers rood
oi the poriws which outsl be etHv-i«|rrrd in
«fascine a smltsuwcl’ as such:

jmjsoa is any -ubjtancc which. act-
ing directly Umiiigli its inherent rbrsnif-

pr»>*arlio. and by its ordinary action. J

capable of «lcdroying life, or of seriously j

endangerin;; Itealth. nhcu it is apjditU to S

Ib« body, externally, or mi moderate d«- j

(lo 50 Con.) imertally.* ~

Sume dustx arc known ko IK* jhhmw««.
aldulc ‘Aher-, mi llir inuroiiniiud.’ uxutdh
iiuiiiuticrnl. arc r<u»i>arati Isuwk'-
Ilimwrr. it way X sllinl that IwalkiM
dust ua hath concernralHMt »- rvw eIciitaMi’

Vreurdme lo Fairiiajl, the tkutmec arising
imin the inhalation of toxic
eiUicr local or teméte, aad depend; upon
whether the material is a protoplasmic poi-
son. whether it is caustic in rraviioiL .u
whether it is al»sorl«ctl into the blood sen-uni
and «arrival lo other renters which an- oi
torn affected.’

It ij row well rsiaMidir«! il«t rapc.-nn-
to rtrtain kinds of dusis. iuch as tliose ,<<»-
taming coosmlcrabie <juawt‘t»c' of fee® »**»0.
has increased the morbkhty ami mortaliiy
rate from respiratory diseases; while me-
tallic dusts, luch as lead and »* compound.«.
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@ t'uuun spinning, conco-xtrippcr* arc ex-
posed (o dun arising iron* coiloo husks and
debris. which produces a typical form of
asthma.l
Ordinary' mood dust lus be« of interest
due to its purely mechanical « 1°00, bnt
still greater core b required in bandling
certain kind», especially woods coming iron*
abroad, because of Ibe essential oils impreg-
nating ibm. which when freed in the dust
way ailret the health of (be workers con-
cerned. Some ol jilt woods capable of
causing -kin lesion* are Brazil wood, salin-
utkxj, leakwood, ctiunru or look* wood,
black Hhwv wood. West Indian roahujaitw,
tagayasa«, rocruJoha. choiniMuood.
olivcuood. California sequoia, etc. All ptr-
suit« who handle these woods arc mst in-
jured. (Oly those portirularly susceptible te
the «ub»tanr«s they contain I*mnwn*i
atlecled

I U1iSC OKCASIC JH'STS. Thr»c
KUitam partwh-» capable of exhibiting llw
fhemwinaa nt We3 [upvolly tin* jnign-rtv
»( reproduction or mullijiitraiimi). «wli as
leicterui awl fungi. They arc usually numd
in luw v»iirc-utrati‘MK ami arc am««»af»-d
» itb iii'itl» uig«lu«l» in lw air.

a. lim'lilM- Owe s»i ill iwm important
jiuong t<K™e is the anthrax l/aciH»«, *W b
i- contained in the >w- trow -kins. iur»,
wool. ami anuuai hair, horn«, iwoi\ l«iir».
rw\ Tli»-. di‘i-a-i- tiwiy (HTttr in nw infins
ttttautoux fill which the ofgauism *itnt-
Ihe skill!, ami fmh*u>Mry (when si is whaled,
a« in the torn 0» anthrax kn»»n a> mud-
-irflvr*' d."*a-i) 3

Ca«r> <ii ivtai*H\ r,-j*.n»-| us ««oMrimm
Iilb yule uKumiariwv. «ere irwil (> tin-
raw material. the hacillu- lia» in< l«v*i iniind
in ike iaciorv Ant.” Di/ditbrri:». iiilscrra-
losis. M«all|*»e. typhoid. nr other lzwillo«-
J-r«Miui »4-1-s, IICtH fC'IIII j/<«H Spit>l)f>-
in inivi icil ilw'l*,

Bacterial MiuilisilitM on Ite the cause of
any of the allergic diseases, namely, i>|lmu.
{H-feuniai. hay fever, urticaria, angioneurotic
i-k-wia. ivti-uu, or migraine licadarhc«.”

h. rumii. Dm j containing the nyrrlia
ami spores oi parasitic fungi give riic to
wutoyjorc and ilj-comlofi. *MaltsterV " itrli
from the dust alone lias been reported. In
Provence, reeds used for ceilings are stacked
white still wet and undergo fermentation;
they become covered wiut * *i»:c pevrder
(a dry fungus of the Mucor family: Sporo-

TwHty-sixtk Xaiiouul ¢jaffix tSotujr.-ss

ft.:
Irritant dusts arc wtjuruHjs bv

of their strong irritative or corro-

trichtun dermatodei), which i> »
when lite bark b stripped oti Thu p«««
is irritating 10 the ski» and mucous »wr, poperbes.
hranes. htyrclia ami spotts ut moulds ;** 2 g ~Jc inhaled irritaot .«nb'tawcs im-
commonh touml to cause ra-JicN iura WIfo-<y cans« a reaction 1» the upper
Stance, the black powder rowing in, taminlorf tract of such »evenly Unit they
macerated »uiUrraitc «talks. Among bade- ¢ O mrevenltd from rcaclting the lougx. al-
makers, the iw>rcliaiii usni spores, in they may cause lung damage by
form <fa wlute mould (hypluimvvrtv) ige ~jypgrn of inljainmaiiuu if ilie kmeOLis
Ihc rIMiian caih s um»L get »hake» out WV~ [>tairyp# jj corroded.’ Lime, cak iuw» oxide,
»he  <en«” -pin. liamrnrrcik mid r* ~  jbe di-chromates axe exmnplo of ieri-
causuig pauiiul a—o»*«* 1« ilcyv| 1. A inorganic Jx-t mav ixtsscs*
skin wliscre ilrey alight, f ~ toxic and irritant propcrtio, ami the
A form hi 4-aUiua ur »paw*»IM- cugc, * pafaozuog produced may he it>c rcunbiued
-uiKrcd by rollon weavers ami knowa 4 EII’E oi marc tlisn one mwit- oi entrance
a-j>ersilh>-i-. ia- Uvu conviiksnf dig 10x d* body.
lulaiwn siv*r>-> 0i a mildew which som  Of the diteclly poivinous «fi<-(». ite mn-t
lum- occur» «11 llw thread,.?* |u a >td «rilcly prevalrnl are lhe»c of rcrtam Irai)
< -shcoM- axin.iig miners, nude la tb (Saynmd- partkularh® the «siile, caibou-
Juldic Mnlili Servire, a auxubc ri'o utpd thé clirontalc The 4u>t i rcatliiy

lypiral miliary calciticatiou ihiorbcd b >k cuucoik incmluairt: come
r»>miterni. IiiMaiW’i) »rovar» vi ilmj-c ra-r étntpasses into ib<* »tornarli :mi is di-solved
i-xaniiwd »ere p»-itivc tor > by the pstrk juice.*

*sp*> ui A>frrrcilbi. imtzi being niittiiit
MI «d ih.- ,ul.fen» Ixit »miv- were «jirmi-
hi»Me-r\ irciliuill vv»rker». >ir re-k

Accoidins 10 Fairhall. (»-rioraJed uasal
erpium is a rofi
workers with biciiromalc du»<»*

»mali a*ri» uhtirai town» where grain Audj xu'k by the U. S. PiiLUc Health
market> .1 I'arimr» an- @< m mnii - goico it wa» iounvi that roniiiiwxw rfaitv
stirc-liun; » Ix-al. h.ilm- hai, .r l-audk

rttuNirr to c»xicc i» »i rlimuuc acnl
«rU greater than 1 milligram ua IU cubic

various »mali graHis/*

~ Stmik-itiln-r finigus 4iw ai-s-urli a, ¢eia  «Mica is likely to caur<: drhuite injury la
iuli'o*i» ati'l .ite xwciX. ke icual tii-.uc*." It > In-licved thru *
noli tM*ctt|Xiloiai «spu-uixe 1» Ah . T  catilar comcgjilration «i ilw: Awl would be

wriMcr m«eur- among wurkci»
-if.tw. ita», gra»,. vegliai)!»" ib>bri-
uated «di» num eie. .\rim<iuoc«»-i>
likely io allevi people cugagtvi in i“winnu
h:»milimr. -i»»rtng. awl clcau-iui; <i {50:
igrant di-filleri<-». fl*mr mill». 411111 era»”
ittg. hrvwvnt». ami m.tluiig Imu-c». rie.)*

ImjkBe  «pyby toxic.

fu the case oc lxeeo» mic- heavy
scub, exposure may be to lioth dust and
taper. For iusiaitn.-. iiiccstigotioits hare
«fovn the safe limit of r«lui exposure t&
fead oxide dust amt 1itrues (o be less (ban
15 mg. per 111 cabic meters of air. except
fur prolonged expOsiue.”> In capo'iirc ia
sctwy dost aod vapor, it was shown tliat
the inddotec oi chronic mercurialism in-
creases rapidly witli inrrea>ing mercury
coocentratKia. after such ettiiccinrariun ex-
ceed* 2.0mg. per 10 cubic meters.*

Alkalis and metallic oxides arc common
t*Mej oi dcrmalo-rc lLye, js.rad» and
*m* ire known io cause iirimtion to plas-

cemcm-tnafcws, br«klayers mason«.
*Uweculirrs. tuodcHers and ruclal platers.**
Wocration ami pcrfaralion >ii the nasal Sep-
Yialexl. «igealed. or other»i'v  ab-njbry »» Occur among workers exposed to JUc
Among Iose whicli prmlucc systemic jm *~w* of icda ash; »ystemic poisciung also
somugT mac at wlKhircA'inuM *1g g to® *<

-» «i»i4 (com bcavy nagtals afid their e’ _ '
such as lead, mercury, arsenic, cadi

I1. Inorganic Dual»

UioTguii roiigxituui» are >mm niancg
gi«. & roolicrit»if :t living nrgauisiM 1
lir<nlik-c tin'mi.*  \  uiiiiilkt i ®lusl» «
mlitv elaw»sl a» toxic may. under i«*
cnrKlilKMjs. produce tuHowar«l ctlvcis e« It
laimai» ot|;aiM»in. Classified under uiorgaa
are t<¢*c aiwl|/or irrihuu. 6bru»a»-produ-
ing. otuf u»iUvhr.>-i»-producing <in»K

a. Tenia- cviif'cT* }rrtUt'tl Toxic iln»(saa
those which art- iidiciciuK i»»ic « luti 1

Of dermatitis, scArnderma ami can-

futSusSnui Hum*

cer are reported to have been caused by
exposure to dusi ol arsenic compound«.
Ltrtam ahnniunra »alts arc skin irntani«
and akummam dun» may contribute to the
infection of skm and mucous puxnhranc».
thrmn”-li nircliamcal acUou.?*

b. Tihrajis-ProductKQ Dusis The mo-I
iuiju<rui)t of (hese arc the iiMrciiiir. -lighiJy
so!uldc dust» which cause fibrous rlianecs
«it the lung tissues, some of whivli arc «cri-
ox>. awl sum« oi which cause little or no
di-ability,l So far as is known, no imirganic
Miljijauccs oilier ihan silicon «lenvative»
cause more llun a very moderate «lcgrcc of
hbrosis of the lung. Moreover, there »cent«
to be no evidence ilial an)" other cortsiiiucnt
of ordinary dusts can mflunocc so imiavora-
Uy a pulmouary infection.*

Allliough Other dusts, whrn uiliafol in
Mllheicuf mncemratiCMM over a long j*ejio«l
of time, luve h « sliowa capable ol pro-
ducing a pulmonary fibrosis, nevertheless.
the pni-uMvoccxiio-as characterized by nodu-
lar liWrosis ha« In ifcuc been shown clini-
cally awl fX|H-riuK'iiCiHy 10 Ix a”-noaiv]
unlr will) the mlutanrMi of do-I» cewwitainiive
irec siltL-a.

Since this «hot. (0 exert its harmful &« lu»j.
nuH L-uter the liuvr «li\i>.iuiis of tin- lung,
the particle -tre oi (he aim»«(»nr -hi t
may bear a drliniic rd»iua>lii[) Hi mv -i
juriuus i-tiert [iriKlitCcil. The >« mu-1 be
pres™-m in die ;ur m parLicU-c .»nrall « >tk
to v-ntiv the liner ax «paces aril <u -uth
mliineii-Kuc» ilui tl»c plugoevtic cellc may
incult them. The greiitcr majuiity »if |-ax-
licle- fi>uud zti'oca microerupic cxammaiiou
ol the lune ull within the limits- 0i ‘rr.m
I »oj cr>)),.“ Examples oi silircoi»» »bs-i«
arc gniiiw, quartz, »and. pumice, slaw. <r*

In a riecnf simlvamong anthrarjJv «inner«,
llw: it.ri-dalnais Imlivew rX(H)s«r*: )}a -l«1
(sv'hi ronluwcd «iiica) :wd (he «\idcucc-
ot constitiilUimal change» Iclt Mite doubt
as to site citulockal significance i llw *lu«t
lit the air breathe»!, lake c»irrek»ii-
found Ixtwccu the silki csjhj-hic .mil ihr
extent of pulmonary cliangc«.* \\I*en the
inhah-d du»l consists Ot silica col rd
with la««;, silicates, umic degree <i clianzv
in the (wlwouary iis»ue ««) trsiilj. In this
rc\pe«”) asU"<4os i)u»| -vein« to Ix unique
atiilung ««lkaies in the prevalence and »c.
verity of the di-ease ij ranfes.*

The eliw i disliuciion ftween silie»—is and
condition» due to simple reactions cau-cd
by oilier dusts is tIx active proliferative




Vi)

reaction j» the trssuc< ulm'h m>uU« in
proved«« nodubtton. Siltro”i\ uhen mu'c

established. urofiRly predisjxwc.-. il« Imm-
lo infection. «spettaMy with the ink-rifc
bicilkiv Cbiwk intersiiital imcmjirmia.

dircene txcmcbiih. and emphysema arc ire-
quent cowpligiioPS of ailvanrcil degrees hi
‘ilkotii.

Tlic retaiton of lite acute ropiralory in-
»celione lo lite reaction due to dusts other
ilian free silica has never Jx.cn estaldisited,
lltotich a heightened wfidutce has often
I»een shown iblisfacaKr in workers hi «lusty
trades. It is fairly cerlaln that a dirsi dam-
aged lung, whatever mn>r. iarex much
n«irsc if an acute iaicciitMi duo -iipervene
X0 il

In a study conducted try liter 1. S. r»iM»r
Health Service among marble fini-hers in
Vermont, it was lound that ruaride dirsi
«ijilii inhaled in ibe conrentrations fotuel in
lire examined plants produced a wild, l«-
Utcral. linear tiiitosis in «oow »a-r-. Imt wo
-erious lung rieuices were uuled and there
vas no disability due to the «lust even
aiter years oi ca[X»sure.'4

\'<iufi(raiis-i,i'otinriuut /«>/.«  The-C

are inert. iliai i>. they ilo noi »aOC fihr«iva-
lissue lo he produred. Init ims- Ikcoiiu-
m-neapsularcd nr lie ir»e in the nr

they are aJ*<nrUil » ithum prodtn-iitm »i
lihroav tissue. included j»»oirg (ltem arc
alundtim. coal. cortUwUuu. emery. lioK*Ume.
magnesite. nuubi«\ phtster < pan- tcvj*
-tun), and polisher's rouge

Dust Control

Ialglueerlng and medical v<mind a«- il*v

ij-.iiatii Ewn»r- in «eeml<:>iin:
(he wn)u>|r|a| «*rd ha/ard. and are t¥Ja Lirg»
- rloll riMnidrutcnta*>

lu-mtfrrwo  £X.if 1 oil.i*
-vvivil in a reveal tevicr “It i- a
pfindplc in dealing with a du-I Ici/ard |
tlie dust should be attacked ai ti- triwst !
‘iligui and thus prevented troni inmg <t<-
«cniriiaivd into the alou-splifre.” \fier the
*luM has been spread thrmiglmur the air it
in dilfictjli to deal nuli ¢L ami rcli;u««v iwn-t
Ik pfeu-cd on individual jimieiiio«). nitidi is
never wlioUy satisfactory.

Lama further cites various mcil*oJ> used
in controlling dust. These »ill be reviewed
but briefly, since a paper dealing with the
subject of dost control in detail, wiM follow
on ibii program.

h.i

\f* e - "vaT

Twily suth \utUiuai Safety

Dm'l may Ix- ntirapm-d al iis miuio
>uruou devices ami thus removed and,,
iccted- la radwe examples are cxImisr tw,
ra «Trading operaiitms. and the tfciw
in nxk drillini’.

Generally speaking, the <\sliau>» veit
(k>u mrtluKIl. where appticaiile. 0 & Up
fcreed ta CiiulroJluig a dus| haaanl
«ay Ik used to entrap «lu-t and prrvrtx
dispersal, and ornler certain ci 4% -
tl may * advantage m eooibim- Ogc
ol water ami thr use of siK-tinn. Somet*
a dusty process can Ik 10Mplctcfy t-neU
in a scaled room or compartment. Ic «
I*c rementbceeced. Ihjwecer. that any me-ch*
i2jkT~2f 7
1 LK w
. ami maunamcil.

t
ihsi*c-

iivctail
A great deal ot ailnitMin lias kcmp.
the Milijal ui *udividu;tl yicotretion ii-

arc grmrally of two i>Hn:

provide iresti afr koM an intarova
source and those tvhx-li rely ii|miu a lilmr

h,,; .t

wuttiliun for removing diasi irom dw
Treallieti Where lire n«r «M surli i et
|S uwlicatcl. *Mily line «it llw 111« - a|ipt«Te
by the I*. S. 1l'nirvau of Mini-« simuU
used. As a rule, it may Ik "« ih.ti ma-
respiiatirts. or oihci 'Jhli ihuuvlive ih»
*ticulil Ik u-ed only where tX|Xisur<- lot
dt't i nili'ritiiunit aixl hrk-i. or uhr
iuui-u.il eon>lilicii indi’«-i us-u -

«piate «lU't v.iitlrol

WiverC Iweti‘iia of other living «lii-U
tin- air arc associated with a provo---, -ir
hiatiou mi-iluxls sik-li as increased te»tiK-
itrre. tiliraviokt raitiali<»». ami «hrane-
Idsc «bliKtue i»r uther haclcfictdal sid*ginr
m-iy Ix- oi use. Pasteurization tiiutcratii
faimtit 14> I*) will kill uuist nrgaiu'l
t-eccpt tluwc hearing Steam eIf
teetinu is used tor tiurseluut. aiul t«<o\c-
In: prariuahU- if ihc ti«>txraiurr dixf *
csceol 2)fl* V. WIiHil lil-rrs. hptveivr. k
tiirir rlacliciiy by slcaut ilh>ini«vixug V
the “1itinkering” proves-» nun- us«-d m H-
land luclikL 1. soal?iiit of Ihc aoo( in a isjr
ahleliyite wiluiicm. and drying ip a vuerc
oi an at a icuiiKraturt of WO* Ir,J Tl<
arc few fKcupationi in svitici* there "r*
he a sulliricnt emieentratino of dead

teria lo cau>e untoward cffceii in maok W'

- «
irritation, auxlllary protective measures
include the wuse of protective cldh"

fuiiuslrial lhats

«hive* aprs. & a- Art
ml*"— J* olicr. ‘
WK 1,e *f
SOT Cerxeral rules or hyg.euc a.« good

Igosckerptn$ should abx¢* he «lrscrvol

Jitditd Contrai. Equally trat*»nanl. aud
infexrelalcd wrlh the e»g»necruJ

1 «editai control of txrrui>aiKxi
1o addilmo to directio« tftc proper
oi new workers, anti guarding the
AU h of all «aployces. mc«}i»-al ermlrol is
~ gkerk on ibe efficacy of the enguxcrrng
methods already luititulcii. or a

ttr**ort oi the need for neiv protective dv-
P

a>
~lrd s

I, lu, tan MleJ Hi.l -|UlL,-[ry 1l«.
(2*4 ttui the test way to treat industrial
Imwics and 1Uo”s is to prtxrn* ihvm.
ZL rardical control, ihrough prccmplot-
KIH and periodic physical oxarainainms.
»me of the most importj«»i irnnrs in such
preraoioo.

The preeraploymem cstarainalson is- made
lo «l«ierBi*nc ihe euaploycc'.' plo~val and
amtal fit«ss for work. It Ncrvi-s to «*>
dose »he presetare of any contagions Ji.-
n«;. [cvtah any minor physical (Icfnls
whichmigin later become &enou>. or whether
lhe examinee's condition precludes his cm-
(doymenl in certain or in all types of nark,
ic dmaid be (ementbeTed that -.«eh prvetu-
pk»in«a( exarnioations arc not lo hi- maclv
fnr the purpose of eliminating an employee.
I«ii lather ior allocating him t“ Ilw type *>f
work for whidi he is physically suited. <
Horicr should be given cwploynKiu unless
tataHy unfit, or unless his «fisoltility. ivcn
(bough slight, would cau>e 1dm to Ix- a lac-
kid to himself or aso«awtvs. |-"nritn-r-
wore. the practice of pn-emph>meut
»«amiaahoos should be extended to iiw-tude
ttccalives and officials of industrial ur*ui-
numt.

mThe purpose of pcrunlw  phyvicui
fxi««jnations is to secure and maintain
I<»jiica) fitness and thereby lengthen work
syinv"" Rccxajautatioo o( employee«, wine-
tunes results in the discovery of deft-et-; a*ul
dittUhtfo which were noi nir<rveil at the
U«e oi csnploynicra. In mii'li rank an oc-
npaitual adjustment sboiih) Ik marie 1«

+»»Me cootiouid employment. Init remove
rijls of pertnzpcat injury.
numilion of employees required
which th
e delet

K *v* .
may result in the contraction

91

of di-ica-ic.“ Siurc -auuc tx'aqcuiuual di>-
cases lead to clear op and recur, irojrib oi
previous occu[>aiioAs should lie jpclulled ru
the pliysiral rxaiainationv The irequewy
of exawiiuaimxc dumbl l« detmniecd Iy
the metlreal tbrccior, unless rallx-ncisc speci-
fied by law. TJxinc exposed to ki*owm» occu-
paciuoal disease kaiinls may bare wcCkly
or monthly examiualions.”

“It should always be kept in uuuil that the
liasic principle ot |ihy«i«-al exaiuttiarioas in
induMry is to keep pteo o«i ll«c job and not
allow the physical examination lo lie merely
a weceibiig out process."*
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M ethods fcr Protection Against Silicosis,
and W hen They Are Justified1l

By DANIEL HARRINGTON

Chief. Health and Safety Branch. U.S. Bateau ai Minn, Washington. D.C.

Mlui«- Hu- Uy-ienu »'ith re~<*rd t*. «.iUr»"t'

iinl esilh-- jitaatiMi«»l «li'ravr-. has larccly
“Laii>l ibi' -ulind J i< IhiMVe um»- »"'m
tulli = «iii-tibfcil - an*) «olti-rlv jmim'd.  «
uuiiM I»- [Hart fedie> icir an» viiipinrr b»
i*iiuuiii ih-it i»»' >| ;m-I that
in <an »Us -iiiil i»»eri lu iIKtft> ;¢ Ul»i
»XI» —HNC uko>- “nie Uici i- that tin
i*l.ui mi patini: iteriliwin«nal*di't-:i'f »miuih-i)*

vilm i i* mwu in il' nituner and can I» i»
[n-vix-»I m cf*»»

At |*ri-'nu »»hili* ail tin- Slat»' <d »le
| uhm, iiu'luilaiu ila- fei'iriit <u t «imiikiu
anti vvlukt .uil> Xrtan'U'; and Mi>u—

fild*i. hiive *cimH-»»aii*an »ot<, <@y [In* sele
Uisame merkee Iee»i'ii, di i».r H'ru[>4fi.i<nal <It"
ja.i' . «iUf *Mriu 1ahiutm.t. 1bUnare.
LTeHU' M I»iii,. @ <1 t'«iMtun*. Mim
Imhaiiu. Killliuil. lu"Uilni'cM-, MUIllUIL.
MUJIHim4X Mi... «im. \ i4.ru.ka « lei'«».
Xvw York Not»!* » ««Ji North IhtkolX
ot i «uii -i hauc.,. . U .«-June
luti. W.-'l H.

Siili»«'l" - ...imi #i'Uie ut «me wa-« «« an-
«liter in fa Ivicruta. | on»iYticut. litvi «
t meluming, lilix«x»*, Ktulwley. Ma>'3»-1iU'»-ii'.
My'-adiiri. S*o» Vetk. Nv<nfi (‘andina. Nonh

liakma, til»». I’«-iui'ti»aria. \Ve->i Virenti t.
HILURYY i d {d'mW)" ixt<4lifc SlaU".
|< »ill i n; il r<uiil«r.rthrfy or«e

iHrlwN vr Mw)>at»«ial-<li>ca'c Uci'hiiti*» i'

w-mli'Mtn «( lin Ihrtiloe I S
«V» 1> m(iyriticd 1

u-.i li» -taime b*ok' «i ii«uil
sUle ill il» | ui*«i »»lilili» Ibi- itevi litr »d
\Kirii tt»" cniti»«hue, fa

ufi'i win* IM* ihr saura
i 7> I<*irf il i-Litrd-

lar-i-hled uw
@i In. «omi.ili

ul LUl Uy il
_mma) L2111t <jl-|

riltpli>m«e atui {«m»>lU appi»ill- In«*

f-i*K-»Ual «*» alle ime

iuh iU lur- »l inhi Mt til-]»ne

Il ML [Im HTh=1 Mil)» HOM M [Ih- I
li mude trial.-" in d»-t «&+ liruwr

Ulule tin *Leu- ilii‘i la\»' mt«l re
4l«ph jiouiaiih in ‘ilira dn-i ami re-«*«
ilhe i- il»- i» alli« li lfafd »
i-rtu-d. lit-- -i i.tunliar xitti diM «o>

w»l 1~ *«d4. h:*idit -
ey litiit il» iil.m-«>i lui. « «14anmy
1> b Hit ewxcl )t )-i-dginti
eii-alv-+l Itt/uacl Oln-dill Irl-ii i.. I «-
iviien- 11t . Al Ml @t HH P
it dle # drtiindtd (. I« wi--
e=«lies il ««me N li» hi.l
Li-illnm »Ulicvis Ut iliwul *
of U>> LAHIL.t- i f 4«
K-netlt =i tum- M« (. Guiii» ih
sin-rl - in» it Imilili lililic
tin; weaU ML 11 1 cNjHi lui ilial Ih*i
VAL - Puts>xd ImiDJii

«lilici «l fie (>rrailte invii «mu >Miati
kiiul «,i .hist luirte «a lo*

IrM>r I'lubp ilr«uk*-r. i»i Har»
man i» the frem i : ’
millai- withe Ait 1l»eie»»’

Fmuhtanv«.

Ce<H.<ittu'iMu Srt liitn

un ilic-.d aii'Mvr
Imt ti» uitimrt
4 W Uit Miti
i»y du'l «swulralimiv «ii any
. m olbct ri 4«dii t*%r «lii't .-Mtiire
A |1 i6ooi, |h«ii i»»- ‘lilinhl u-m iran-
** a( KHV °i lito- t*ChHitt >111) at reui
Jg id wliul» i'Hila'i»" «Luiiac«' l«ar
jy i gL-niii »en* cf.mti> la Him nt<>
dml cuMaiiiinc hule «r i ciltea.
jkZcnt> and co*»i»ru:Uhn Uonh arc not
* [p Vld«d)i iulilit iJiluhauu* li-tivii-i
¢*M with 10per ceni ai»i Kl |ht ciui |u*iy,
«lkly vben molical «eil-»rer. Ivaiaui
nMIw definite statcjiirH»« :r. tu llu- cwiu-
ptiht fipaficanrc (» '«el» «liu.-n-rh-is.
1t i id be well i tfuUsv tlial mm
ortMf U dusty trnili-. r far nun«
io« rctftnloo »rimtih « «* .ill ki»«<L than
bucko soik a«l«inart Vint»i.h-». .
eemmiivcilutin« '~ »iam kunl iv liarm
VwWjood arij-vniini ~

fclEmti al«e* W r.11L jii Hai lilt-
Nulhf of dust iv l» <m - il- mill
W« i» »mie*trial «ml. ilial »m» i.-iim.
Mu n ition |nynii »l «cm lien ll»

J1*r*W elect of hrvailiim; «lui i. m-i mc*
» «lij caufiacd lu ilti Univ', a> '»eme himK
WiM*rc known lu km «innn-riial lu-alth
*4J OS (he nO'r, lltiu.it. an«l lamkltial
(M Unii well as lutilin-uh >mi tlu- iicatt.
A<Mcfi.aad pop'll  «ilht urti ru.it mtail’
LtanaJb. dust may c.i»-i' inj i
emwsrs, and »kin. ai«l une il

dk perspiralmu. :u«-
AfctolUrm to tin In-ali 1L @i lIn- »>Mm

Dust Cuu Visibility

ier, heavy cm» vuiian.»»* *.i tlu-| in
*eNr («Wee vi'id.ihu i>iiin>illv ul.ii
»duMrul @w«nj..Ut.ni* mi » li.-Ji Inn
iraoum«. of ,alural b-Jil ai. .i»«il
W' m which ariitibml hd»t i- U'i"il
Jy~iv *»T dcerca»- in vi-tlitLlv ilne )«
ttOcrnlratiuid® Limi tic- ilav»ys:

euy, under sMUic «irenin‘ianc,i-',

per mu «* nmr<) i> likvlv <«

materially rni irm'v a»ii

raeré (tequian ..»ninciwc u( ac-

ipamcd hb> an inrria-i- im» ru»>-

uaitpu.nl®  Sunn- (i»'i- (citai,

and sri>r< > «*f uthii'. nin-

‘wrsdj arc caplusivy aixl iiKiny

hi lu ‘|Huiianniu- t-omliu
ii»-nl lutirik tu healjh. -rttiviy. ami
Jti*1Htity. IKLMfy ilu'ls haw detrimental «i-
«@*>“* variuu* ItiiuU »0 KOJ>crt»* a»
cui'lnai fce»» JdacbWry. gruirm”
crviiaiM.il. animai'. duHI»!«: huoxs. and
irtlicr tyi-C' lii prujM-rtc arc «Imtucnl Ly
«IMt*. ai»l OHUIH-HvatilHI (> "HtIC kiml «fleti
is oliiaitird frmu trial cmjrrrn’ tfinumb
(lanuti»* suits ut niliimivc.

Kr,un the iii-»ikM«nt «& rrvpiriMri' lian»-
ftihio-. it « Kcucraily '<alol filmiteli aclU-
*Uy k«nwilcili;e on this poi*« is bv t¢>m nm
rcriaiu) that flic \anide *ucs o( di»« (Mtch
35 lien uf free silica) thal atlrcl health ad-
versely «»Mi culcruK ike lime« arc lluu«-
<iui aro Irse timt Wwii-jiw» in ‘ir*-.«liArrmi
|H*rsartt iwvme ditUTCut ixk*a>as twulta) ilw
itL4aMnutili may W— 10 iiite’r.ms nr Xnr", and
some say that Ihe harm really is done hy
jraritrlcs less than 2 Wurtuis in «itr. A>
aiiniusl tltis, « i> slain] that Gls-rs uf as-
Th-'l«*- »htvt » * hut); Us 2«1 uuertHw bave U m
i«Mind IK the IutiRS of ttuit. .Mili lhal unkstivv
nil» «lire* kin; I'In-sitrs W)Ki> rvrrinl ;«
h-3*i mim- (Ictrii)H-iilal ctforl.

Since a imuatih» is mde ab»*i»l «h- iw«iti>-
live-iltiiUsaiitllli «.) aw ini'll, *ir miuH smail« t
liciti 1In- uaki.i ««e «an >ci-. it i i'U-iib»
‘Unu-il iJce thx- lurjiiT dti'l i-aiticli-s itwi «au
In- s@f> lluatiifv 4§ air. ami ««Inrli miilc «nil
nlalnru- i Jir™ hid liarnilnl fe« lu-.ilil>
i i-ntiittk. litis is thm -0, a* iliv brjat |Kvr-
tch-" (Imi tildi »* dir air Isuine ni #hi

i4) simera  u» 'jre). U el iu
+tMifjilrrubie «li« *Xe uir passages
(o liti- IIMIS. ‘@ lli*" t'Im'lt ha»e avetirirs

that under u(<

uv Viillibi»1411' Olirli‘elrt dllst

e ran reach Ib» lime-' ;uhl
this wivcilr allow> die 'inaili r ukl
J.Lflvihll inirvl «luti@rtine miltt B» *nler 1)1-
tllj e ttilium)Hske(J,

A raixImiin.s«-i»s,- «filitic* ac i< «
‘lilnlt-s an :ilMtosplic-re -, «h.'ii it «li
P niME - CIxonM - In- LIhItE |
twy aiuM.s(dnT«- in which iki'i caw I sis-n
in iliv nakisl tit- n (<m <li»s(i, inX only fur
tnr.ilili 1>Q ;ils». ut least m many can-s, lor
vaiVLv ami filMu»K'v is tiir ci'itidr ikl i*
i-liimnatid. ititMh ul the invisible or prubalili
MiuSl liailVCro«' .l«'t will  (M»l«-twrtutlde
Itavv alw> Ltovit rvuu.ved ami very likely i)n-
kcallh as well as other haiards much nuui-
minii or even remove*!.

After dw visilik Hu.'t has Ikcwicinoved. 3
ina» he necv™.iry. under some cumltiUjns of
wilk some typen of timi. 10 make more j»-




O2t>

fi nut u will prohahly I»c lievi inf lum to he
ii j iaci al |[Ik uuu-tami pvco
securing rchuluhtation «on-
itotut Iramme. after which lie may return to
Li> tonner place of coipkiytncid «jiuhhcd to

Twitty-iLcth Xaiiiuutl Safely I'iimi;r.m*

do oiiui- special work, lu tho

Ik koveh ctMKiUr.Uui« for recai]
Ile will I« happy IKrause he

«Vfffiuii»- a and learned

can siill lie iii(IfW'inteut.

Industrial Tuberculosis— A Public Health Factor
By H. J. SPECTOR. B.S., M.D.

Assistant Health Commissioner and Chief of Medical Section,

St. Louis Health Division. St. Louis. Mo.

Tin- term imlioirial tiihcrenhois 96 xiuir-
wlttl MILIr~iim; Ixtsiim: it lilac k  thiMi-ht
dial «mfu-try I- Uk direct «ausilivr tacine in
die i<rexhii-li>n of Itiltemi I'ut lulnr-
t-uki'i-» it * £rmi dora-**. «lirivily rauxil k

die lulirrde iwilhiv \'o ry. im uiai-
ter bri> lurmiill il licit il LUuItl
Immjv ul -citerai. o capai.h ni diirvil» Jiru

tillnr; die doiM-C lid»Tiul>»<o0 wilimmil
pr.’-cMt'coi uihcnlc bardi*.

IIne «Ul v.e Wtatulli Hli'ii Um- hieb >Hi'l
»alily rati- -r-m iiilnr«’'uh->- m wretain
iiuliitiri.-* 1

To seek ;m arower fu »b»- <[ik-«tN>u. mie
iii4 raMye*ler ik »uf.icii *ni .n-iall.-d in-
«lii-arial tulvrculumv I(»iti ik broader I'|M i
in izinn jI. Liil vopeejally irMw lite rirn[*>wi
g ialino in
Ome(rotai In n-riani mdnelriix. Tire oaUril.o-
Liry taci*«re which may ptay a mie in Ihr
sti-vvl.«pianti »1 mln-rcuhois ;*rr many iu
nmiilirr. hill »or llie vate oi «lai»ir «nr I*
«la-oliid nuihr two wain In-a<lme-. <t>
nniroa.uaii.il. and social an*l ccmumm*-

Environmental Factors

ImilioKi.il *:m«»(e-lum-iil Ira. hau: lava r.v
xiMciil U’ i :inol important mdMiiril>«i.ii>
iueior ni the .au™almmi ni «pi*r ro|M;Unri
iKmamn tur Hoiaixc il i* knunii tJiut ni»-

ifurro ili ‘holy trades. ami tinoc umulli
exposed in hic’h Irmix-raluir«. r.vif"ivi
mM.ii-iurr, io kvf «caliut muditi,un unt-
erallv. ami rw.xi.no fnnirs are aromc tlw

ivoiiit. v.In. i
lIn"Mi'duc iri
i»l -Uckoce».

r«|iHii(lv are forced Inalneul
ihrir employment ktjiin

I- Inorganic Dust

One of the most serious environmenial
factors existing, especially in the mining and

iMiin\Iruil Aufiiu

1VC-.Imalora «vili I« 1-{iMM

__ ooxwiu-. ninics U grcai

rill produce »inumliau* irrila-

fe the upper n-'piraUiry irai-»

scriuuv *«iiil lii'aliiMO ni Ilir*

pocumoaia ami ni s<o»< rasce
fatical

m 07 sokhci' «!e* weKr J

parld »ar. ma<k hy MvU. m*h-

rdui «*ov*us limi-». wiwii m-

the IufIK'. d*> M lead I* Ik*

_ ol either arnie «r clironu: »nl-

~cradocis in uhm imtainvs

fto,— 1': dir wrutT o im

Wilh lhi> view«iiiiL

~<muv ahra-ivf iwlO’irir.. i. ile pcow™ Sonilation and Ventilano«
»Mgi~niif iliol in cmirated iu U« ezposc-1 i etan::valile temper-
laoiii< aliu.rmal autumn-; <i pmr," ‘uctiiive iwiiMutiv ami w.wknu;
litJioiiii-x hkc lumi rock imumc giun ilalii i "
Minddh and -kl lilaliui: Ia«q 1 K] pctly ventilaliil ami iw*%aiutary
Al i espose llkiiimlm s tu the *i>k ot
""L"A'M i I"ll;"a”"‘ rik i< ibeir resisiaMce. tino I'(™*l»'1"*"

- UK alidMilal. ) to ihc ijrcii>)ni<ni »' lulvrrii
escpr il lo -oli :nt :ifiiieImk- «nri » «m . .

Unni period << unir Wl illid-Ln
eUit Ihr laiu-c will lead
21 lulci«’lilii«i. in mail

1- * dive.
m:n smunirlinde

Ulular 1.

winvii ili.-

I» die itudivtf

morW-i.

- i*(LEﬁ ai otber ri-»piiai»i «

(*CUI and Economie Faclors

i k aa acrcpiili thal ««iUi.nU.-0.
«m hwe *» «feetiou- iloru*«-. O «aieil.li" ni
~< artoallv ilkw-' |>rixkiv armo

tulwrenltoO- Ilime *r dii- 1 VMIturr Mt~ alfcw W ii» in pcoplc Tes-ir.lI*"** < tlivir

eia in tho itunliu euniu.u>

2- Orcanic Dust

Tlirrc ha. k. n
in Dw rtili*o i
luhi-rrnli.’O.  TIk- ljikli mortagli
imvi inInTridi.-K in lulvi.To uorkee.
au.| Liilm- n
lcelter «lcit nn

ari» iiiii- «liot v»a. »

mimi., 17 ia. l¢r in die [f.«liMi>Mii mi ¢*m

*nlL.K|
diH’li

IW m.tk .il L.n>|>s

ki-r.| >ni anliifue »Imlir»

«iMiae 5il pai»nin «iu. ..l Livil.

mo mam «ear- lu orcaiii«’ do-1. >I*
Ilio euueepl ‘'ime mmc ui liiere i
Yu.»ml >*om'C ui Ik-ir tunpv ol

liik-rrtUiv \l die ptex-nt lime it

raile lu 11 ilia; »raanir ] i<
di>ahlim: -a«c << ihr [iiuk> aiul K

pml. ‘|Moinc i»Ti#r- m dir kavloiuisii*

laUTeiiUoié

3. Noxious Fumes
The effect of im

a..| their rrlatu». to tuherctll'Jiil |

studied hy Wiiiiernils of Yale. MeU+
U. S. Veterans Bureau and oibervl

ioio fume*

j>idi raldv .locu-**4fcA>W1i i> apdcrpnvilcec-" iw.*j
reame ihj-i m ilu- |K.d»vil i n e i

| KMiBiK >«

V ok) |»4 tconomic rank. b i alc» »ror
twinmty focv harul ui leimi «ili« liilme-

I s*d that m»-l liJu'/rix!»."» »»Il Im

has revrntlv k-rn mnfirmal

««Efekksfty hjrMiss \\ lului*v, «I». i a élmly

u - «#6-W rat« by orcnpaitio re«vai* lliat du-

mklef «rocker, live imm wi»i «-n-iHv u«.rk»

~alnonanil mustoilen in aii nuvo«»tai..t

musniiarj’ enrir.uinuut. dn- Sim- »Ih.
rcceien tneaiir< i..nip. «oaium
__lu« a very liiuh nicrialic

Merndosiv fin* il»- ».lln-r hand, lire

A ml* »IMream mu lan »alLuv ami

rut of ih.iK» «*Ih little pi»»

"*W<rfioo las a arnip-waliiadv Inn mkail.

the htH .o. »lie the

mk lad the m.-mnluiuri-fv rc|Hi'xwta-

*[ ft« hi*KT camouue liJUIKIT of mi-

the lowest «li-MI* rali*> 3» xt» in

sutic.

: lurallh iuleie-i is (In* (act

, the cook and the »»ailcr.

f (he lover cconnniic rank,

_jgh mortality rales. Siuce

present frequent kmitccs of

Acommunity, the control of

Vilun

TABLE 1
IVivb rales Iron* mmkrculM.i per JC0.000
1ilinM 1i OMILj«cl BWIS i I« M »ran ul ave
im -Afev.oi oat»» ateufiinx # «MMua: cl*uj.»
tntuj

Tuberculosis (Respiratory Form)

Acm*c. U srciMbaati <1
Avetaxe, p(ulr>mu>al i*. 1
-hn-utt. lawyer«< A joJxo a0
10'5-Kvai." and 331
Avnwe, Mluuri' A uWeiak M.l
Kantrr-. ro.Mi, )ir.Htvri 3
MnuwT" and «Aul il*
Hutliter«. tuMbiice cauuxian al
Aversxc. clerks Sr limli.tl aoiLn« «*M
Ural (MXC UrM» Al
AereaKC. OMOCutiHCal wurief« k.7
dkin -lillol wy«trr * Lm. umm Hal |
M.UM.Y7 UUK7>, I jlii. »
. »<Tuefi -
Am ik - mu'L.H.A Marke«« lall
I'aClay h U»Win< («i-M IKIM laW *< -11.7
JdirriKe. xr«JM .U-C7 17» 1
Sctvaaia & <»*» -
«Vaile*« i« 1

luUvruiiixt» in diis nimuinn® an.ul> Ui .hih-.
a map.r pul.lu hvaltli

Slivs W liiiiiej » stmlr »a> ki«.l s umr
lalitv »tauitn» »i noh” »iil«. S>n»>" xi-i-jii
uil» ik »».(Lulrtv I
eaii Iv lu>l Ir-jii a i«v«i -lud«
have made in Hr- St. lasui> llralili
jiiciU Mt .t'M I n-|-.rk.] cusvs
hoi« mate and tciwak a» »nn
«i'WIMMia u i iWiiiliati.Mi.

\Vr I'Miud iu Table Il Uiai die .a>len..ni-
@t or ix) jH-r remi sould U eD-"il.«s(
linder Ui lunjoc Dad«, uhde the fCttlUtlllllu
« | iiHtlil lw eko'ilWsl lunlrr QN6 me.iijm
lion-. 1l o imerolioK to iwr that mhi»«







Dusts, Fumes, Cases
and Vapors

WEDNESDAY MORNING SESSION
October 12. 1938

A*>cmblifiit in the (¢rami lltlriiuH) oi
The Steve»* Hoick it6é-» sminui was called
|u order by Chairman Waller S. 1‘mc,
Maalgtt. Engineering ami luspcciju« (Jc-
partmtnl, Aetna Caaaally & Surely Com-

iaur. Hartford, Comb.. ami Vice-I'rcMdou
P> Kwj'uicvrinj;, Nauoual Safely Commi.
Ouirman I’aiuc brietiy otultucil Ui¢ «rvnott
ub)cetives. %umi then UHruduerd the speak-
I-rs.

Recent Developments in Detecting

Hazardous Dusts, Fum
By WARREN

Supcrialcndcat, Engineering Department.

Insurance Company, Ltd.,

In discuiiing lite dileniti«)alio« of «njuri-
<iu\ Je>iv. lunics. £3»e» aud vajmrs, | am
»*ry soie dui ymt are »<l uiU-tcsled "»
mitri» io a nitriictduus di'strialm» «*t -tHli
toha><s 0J lite >uh]cc| a» nK-ilH*r tlic h>ca-
f(litui oi clic reciprocai o® ibc tmlr«n*cn ioti
>licoM bc 9.5 or 9.0 ¢or tlic deicrmmauon
i>( Usui by (he iliilttruite mcdiod. Imi rutber
ut a diM-«syion ai lliic nwtk-r alnu: bromi
Ima'. poiututg oui «hai I>|ks of potemulti
oi»unotx> materiali ninnili! I> h«iki-d tor.
uhether deterraiualkm ni (beli» i* in unkr,
» brtei discussion on >«mie «<f lite more hn-
y«'ciani ami coronuNi iiKHuxIt ni (Lirruiina-
imn. and interpreiaimu *« die icmilis <i>
tanird.

Foolhardy to “Work in ih« Dark"

Working in ihc dark »»»dw*u *uy incani
oi illirm n u)mic llurrc nuy in* Icnard-
otii condiiiotis lenoni cihHtgli in cause luse
°l liie or severe mJmy woubl tk cousukred

foollurdy ; yet every day mai conduci
ihci* operaliocii in atjnosphcres cantainint
¢Ulti, gases, ami vapori wbich «nay cause
diilh or severe injtiry io Itcaldi Militimi be-

45

es, Gases and Vapors
A. COOK

Zurich General Accident and Liability
Chicago

ine ablc lo scc or otltcrMtxe lem iic
Iwbin(iaH]' liaaardiHJi ciuuliljwii.

MuH kascn ami vapurs ca* m« mure bc
<rcii ibau ihc ivcll-knoun black vai <n lke
eoa) celiar. Some oi ilicw ramini even he
«lIclerled k> odor, lltoxiyl* mW i il«eli no
rrliablc criteriui» a» 1> cuiicnced by lite gai
bydromat lallwi*-. vliirli iov a uuM ob-

llkr

ndw* I*tl hiis V.io-ni muni i ra-t.-
< iioisyiiuig.
Unte. tinti, art »e in kiwnf whcilirr ili<

al*u«v[*licrc in nllirii \\e wnrk « “atc or
iilliUKtn-? Are »ve lo watf unii! »< -ve ih*
riferii or utiheaiiliiu) -ir irrespirarle ai-
MM>piicrr> e« «ur Dir» yr «* il 0»t n**rv
inir UViKtni to tlctcfimiie, nitdnn rhc tiutila-
Ikius ol menicin mciliovls and pracinai ap-
{m)lcaiAm>. j«>i nlwi Mrt «t altnnvpUiTc «r
are sid.jciicd io?

The imiMtrtanec ni liavin® iav’K bciWwe
us is u-fH illioiratcd In an aiiiius|>li<mc con-
duiun veUcfc a Uiz coukl be stnttted n»i in a
few miuulcs, even liiouicb «he more
mon suoaiion is «.lterc excc>*«ve expovure«
nny rcauire wecks. mosuUs or years lo
cause thcir iiijurioui efleci*.




-Hi Sdivi [lululi.

I'ItirUiu >cw* %e< liti' «'»nth 4
cmt ui> ttilkiiu; «Ust'n lhe* hmxcl L
lieu water Mjpfdy *y'invi of a (ourutiiinh
JHy. TV ituiv »»* s dit'pevi il f>*1
uml tix. face to w ila* i du*t (1
(ir-il. On aln»roachiiiK the lummH hra<im:
itmm-dkucly after dk- fab-t. Hkv
Ilyina rat=k luil brukni llu- n.»»|i«
luir. which liad li-vii left limit'd mi «1 ‘»r<hr
lu Mow ilx- "»wikv ami ga> aw;iv ireni the
13fi- ui (lie ti(Mi»fl- 11« «tew. rot>m=<untilU.
ma» ung, a heavy Wankvi «minke. Imi il»\
x<-re bartkned »»ikir*. nwd k> -»mikt and
cav ami a hule «ven ilmMcli du *
knew il emitan»»-«! rari»* Pmmsved. >I“f
litiM them tack

They ImmJ flit rn>l miacl Kt Pair *i
holes liad noi U*et!. Sa;*' «uli j
iiiH-i were iiiatrlul ni "¢ <» «>UtHMIL
wut. I»Jf eatl” ol ila’ lwlvy  1In- e»' -.««lt

dk«

Unii ! llir tinte 11« ui'lfc had 1i'lt M
emcntl'li-hvtl wa*  Ikt;«uh«c worg ilu-«
VAW %t a Imi foeds> wt ilai uuial

I>ruirec. lite iviweUr in»<lami -110 il 1t o

0, ilic- inni Ji.uk limai ila imiiui-l Uiun
In- Irv:lime Ilir ni‘«*
ila- tuoi watt.nl lofi iliioikli u« Mi-ik*

1. ili» or, al»all ;» stcarur >a a milt down
iuh-l

“W*ir Unx» diHiinl 1,,f Tit *°i«
A< j-a'-il I una- ~ir-tltos
in a intimiv. Uumi tbv nmwc) «ame du
J*«,But lin [MIImi mi *miumi» ‘1*"
nun rudici! it. tin- licitimi .mil t<«mid H"
ilirciwn atretelied «ut the tuntivi vl.xir,
u.arK tinvilii »idi ruck ir»m ilu- LLi*t.
WK1« lie liai! culla} iu.iu the «UL.-l- m
the «ail-ai motiknidc

il 1 « K> 'loft M- 4 *tiMa» JN.uu
lad | lian- oMiit>*il a |«au «* lIn- 'me*«’. .m«l
ili<- »nilute. I ani eknl @ «ti. * pure li.mi
Tin- jo«n =i ilu- -Itirt wii*»i* |
ihai ee*-11 in**»»ilitlr «leii-runi
in-me Lmi-li wlieti il«oir meli =& t4j- < d»
Mudimi. unti y ronretarallini *v .1 per ee»
cariioli «innoaide »va» .Ituun x> Ih* I»rri«iu
1, »leali' 01 the llmtlaiiiix- fari*« i»*imiv
«li- ili-imtn. Unii Muli a lindi «emimnii-v
U.U il ut» umli/nlii) the iiiiM iiiakine il»
eIrli r>mualx>li* that il »Vtiulil »ut Uhi- lume
iwr c\|»xil (icrM»* lo i'i*lt»j*'c  lle in-
formed the crew of »he emidilnu« am! lusr-
rictl dici» hack u* lile car lo hui uiuil lI*r
smoke orni Baa liad cleared vnotikK>i lo to -
rnii ihem lo work ‘4icly and fire lia- tdu~1

The (litterenee hrlweco tact and litium
ihti case, between a briel delay and a iwa!

iy (

atlofit Frill.mitt  J-.1 «UHM-,

odthiiliilii e i*1a -Mill'll- Pkedui- *

HZ 1, «ul«ni mik>Mpl<  « iwir

L

Fomtodtlid. ' MY at

I ST T TTT NPT R i T T
iortul' iti air i- LW.H. -clt -iriljde-. sttin]
m'itu? di *p« - \- tmmo e st kil
th--dilmli «lui»si »» ULM.I1 dele«l«l ‘wp
crai« - »».e»vie hi |pr. —itiy a iul.I»r 1-nll t-
imtr. \Ulti tUI-UUR; * |»ll(pke «.-lor wind
deci-I"I* > le*eym-r >| iridai nti.U..'t4
nilh a -Uil wd* i »li* 1y *>i
iti'lriniittii ~ili MIn*i>  «<-imi.
JU 1 HHIHIL 1>t UHM et o 1= 11}
A% o™*talle  uiil-..riaitl - > ut»

iut\ ran-*- «itic

idi. Indo* s.im«*. and Indi*«4C
-Ul| Jodt
Sit ill-iedMi*ill u i del* 1
>l 1 «tiunh. -imd.jr W Un li.«Lun;
%il... . WA T 1CELL 0L L« .. nli-
Indl - kj.id t-' tl» 1.t*% Nilo I>

l«;m «om -MIM W-rkH'". At o lar.-eliit-r il

1 uiiMInf 1 [li*r .1 1
L.». Nl
wtiiin.i]l1a* *» -ini»
tifiu mwU - viox 0%
i-rmitlt ilhu Ul-r .In no«al

t« ui. Nlm- w.r.
Potentially Hazardous Materials
- Ut 1% lc ow %oz «Viswl ««tlll-

jo Lif elIf L 1TULULICHLIL “ammini,il*

min -l HHUN It 2 a helui's i a.

Kt f id. Alui i ma*

tint,r M1, Limlilioij- Li eiiititi*ull- 1

W' leuitd T 1-ueU v tl.' 1 HHET 1%011.

Preijis U< *Ii -1 y».inlid Wbt

in .. ueccil iti-hi-11til hi 1l »1i ih-it a >

S <t hvol
ri..  «mrkir* ori*- 1si».

ni».

liliali.

ni-.

mmmlliiialid [1i.il ilu- ) r**uLiVe *§

Aorr ST J—i*-lted L« FPFRILL illtilr sl
hut laihi-r ilmi ii (Ine~*wtni w>»u* and »
@<M*SAlLHILIE «© 1~ U4 Ind* 1l M|l 5
ima» Hngiii-im i nun mi'thl M

« b= >««'mOil'll.

> * -jiSitc-l citai loll vjo lhr..nvli
|d;uu* and -ti nh:il «Jmtuli.-ii' um.lic
leuiiattv iniuriuii- m-Ucrvul' i>i tin- »lii-i*
th«wv ivhiiii niai *rintiui' «l *occut i“-
oni> m the well-kmii*n «iniii‘jnri wixit

inamr ‘iu*1*is ol *ey%des e~ |.nr h.ij*.*1
ducK-d Kii in oiher ni«In>iru-s a~ v»rd
Cliough usually to a k*»er «Mtcitt. In iilvtl”

ware manufacturing tor exainj-h. .me man
be exposed day afl«'r «lay Jo Jni*oU
*lus( t» maltioj; up a puli'limir cn«i}*uiui«l
Uic writbin *hc plaul. A b»l @i imlu—
wtrt in which such iht.; txi-.Mirc-» may
ex»J » given in the rcjmrt uf 4k \oiiuual
Mu Conference-"

The toxic dusii and linnc' arc mute
readily »potted. Wi« rtniKw/t ami jruard
Aljainct lead expo-urc in ‘»»rase I»al
plant*, bn* alte*» overUmh »ik-li uh o}xraJxiu
ax where red lcad exiij; uiisni with a
vehicle hy a worker in on- c«irurr «if the
top (four of the plant to I'tdiir hitcrim: mi a
mand part. !t i~ ool m> much ivIHiher a
Ixmnd id kail or a tun i* »ni in a «lay.

Imi the cxiem to wluvh ii cuniaioiuato live
ait breathed by live worker.
Carbon  moiKINtdi ii\.Iro”<ii .'ulphklc.

hydroiten cyai»«m h Invi» muiilunu=<d a>
example* of }iall«- I*rid * tlw'< «oe-
surx where producer ¢as ur wun-r j{»s is
W Tin la~t namv'l 4»«nl.V (@e U»ikr«l fur
where fumigatila; u»a> In- «Uxic iii.m lime
t*lime Where iky <e i’ ti'itl i ii
-i« fe-nnral.il-r>n tru«r®C-  »rr >euduriiil.
«aHmi» dioxide »" lilH-rainl au*l lui« caii>«<l
*UAIU' u>uatty at the Uiiuxii ui imitiurtl
ureas such as dups’ hnliK ami fvitnoiCitinti
| tuie».

Stiuws arr |»ic-nil idilivre»ir - «reali»

«U.-nJ. arc O'Cil. Ih-uih nu\ rollii rfi«i
uVvrr loeli r*«iuiiir;tlt: *\ini
surred nhni a tinni) ui ««lii'rti nzi« dri*pfxei
**t a ba-K-niciit -Jor.iui- niuin lh»*r am!
«mpm. and asau, «line rarU.ii u-ir.i«lihiri*l<-
uat bcinj; ed jur i»utrealmi; a tI>.nr iniH
and tlw iumir;:ili*r ‘[>rtnlhil the Ixjui<! in
fin- let'enient a' li» ht't uMTriva». It iv-a
hi* la-1.

Injury from *i*i

iuk<l i sirimhc to »ul-

mi vapor at n.m *uirati wim-h «au-u-
shvir c-nvii ancr icrtk" vip*»'ure is the
more mininoti  «otidiliui». The various

‘idvouc «Jitter wiJelv. m ihc coocewtratio»!
«d vapor iicee*-ary in <*un*c jiiiurv. TIir'C
are divided min ‘ertiii[i' in acrurd.mre with
tl»or in.Mfiti o, .i Jiujie delivered Ix-fore
the N'nrthwr>Urn tjmvr»»i\ S»ni|>triiiin tui
«hviijiaikKKial iJi't.iw* .t ve.ir ago*

Where Shtsul.

Oetermmatiofl» Bo
Made ?

After goiUfi ovrt Your plants and kram-
|BI »here potcntiallv hazardous materials
*1* »reselii, it js my msgcsuon that, before

* | Hctual detemmarioM of eoneentra-

MWK» in o»r or
you OKike a th<»ruiceli ‘urvrv *i Uk- «omit-
txui* ami [Inule the carx«!-.

where tlir*c mait-naU arc prt-'i-«  mt.i
gfex«p>:  11) those tob »re ul*viou'l>
Nile; c2) ilk>” which arc ad»initc«ll> ««*e
«Hi wifnry to holIrli or are wuim- tlian
gtrod in«lu'triaL practiic tK'late-.: (i\
rumli
ihlc hy Kmcral uJnu-rioiuiu uhetlivr Hir rx
[h>Hire « utihut o ir limit'

Certain condiiib»* we ku».u' dthmli-h
azul caw ‘ay defluii«-ly wilt not «am- injury

Jo Lealih. umili! not sac- «liai tlui'c a«-
lo Ix- ititeuiii-u, hid al leasi il») im-d n.i
K; tin* *uP*jm*l ui initial tch>u. If. for ;>

ample, a gas eontainiin; JO or JO jht mil
carllib» vumioxids i' »«»! t*>r h«t jek«c'.
aiul tho-c imi [ihtr* arc imiiH-< with
nvi*l ondmt ratlier lhail with ritMxr tnP*
iire. yo» «an leri reaoinalif« *ait- ih.it il*.
larlwM«  i>»Miuxicte »-NJxj'Ufi- waihm ‘.«
limits. :u«| t wuuhl mn tv«u
«orriniitai«HV - lie  maile.  Wl«tv
pamliitg i* bout; «buc in a well ve
Jocr]t mi ‘'uith a ne»mer ihat ilicr«- m
«Xivs'iV»- retx-uiul ml«* «in- u»e >m ti,
‘i>rau-r. ihlcruuuat«’-«" <4 «j|~.r «« jivtiwiu
»Hmi «ut be made even lInondi Jhv u<!ur ut
llw  «tilruil j* liiiretohle I;r<ni time ie
lilk* il ucw I utll tur 'tate .iuilmhiu«' t>
eliiilc 'oiiK" «l Iii'M' feS'rr «x|ms»n «, I*oi
there is a CMR'tdvialite uiunU-t >i .«di «s-
pulire’ mlihii can Ih jtc<elit«t| a» -aie

Tilt; ‘ecowd ¢roitp ol expo
wiierc »eutHliliitit' ar« adorni«di
.uu.tlicr “.bere deiirmutati.-h- ari- u«t r~
‘em Iw'tmae cuiurol i>ul-ut» munme«di-
If there are <luMd' «t «lti
> »Mrk
ivt- lejtl ji»—#j*ii»n i’ -bouts
01 ‘)inj>tiau* «r J.i Uieh
I.."««plittie ai*rv-a.'W"» JervwMoa* >. reiUiee
the kad «\i«>'urr. It may Ix tlc'iratde to
make determinaluni' «vrt» in tbc'c «as--
either b> provide a be(ou:-ami-alle/ picture
ol e\))0'Ures tu «Inn« «hot intpruvrtneiH 1*
ettivted @t U* «ihvwu x ckar future «i jee»
»liai (¢»ri of att »peralimi i' respoiiviblc it>r
ihc ixrcs'ive < ihe cuti (bai coti-
trnl mea'uics eau he more specifically ap-
piicd. Tins latter ose of air analisis data
is oi especial value where the male«watv
arc invisible as is the ease with gave»
valxjr» and even some of Ihr more toxic
duiti such as quartz and lead.

The principa! use for déterminatiuw of

nt ihul

ulely.
me free siliea iti >*ur (d.int
livim |i ele«
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-liilc ior aaiv dubruhie? which lave I<oi
ctHuimu-rcil | cumul concave wi any rc-
hulaliiaiiwM nuth-r, alter luriiic -iwM am-
-iderallk lime in snulyuiK. analytint. imt
»ramine one ul lib climts. U-ujr wiDuik tu
dirne his shoulders ud >ay to the ciMpJoy-
meut office, "Tliefc. now Hu- s your [>mi.-
. kra"; w>r cui | iiuajtiue- any miidiiyuinil
-mice worker u-rnuniiuit; his juicrviru
«uh a [*I>>-»rally di-abied [>cr>ou with a
remarli -uch a-. "Well. \*»u'rv «Tii*dcd,
Ihf Stale Ki-liaUliiaiton Service »ill have

SUItF /«W it1Suffiy C\ujrsx

To me, il »»ll
rv->»iii-*I>UH ot
and iucau- ni ili#*In-inr i
suitable cmphivuiris fwr »he t«h>-walk
alilkil ran. perlaik k-1 Pc -uwiuird ~
«iltrrme tin- recipe : To virisi <[tiamUkn

»lwin- Inic o> I<j
I*»Ib aci i

a kiwivWev <4 ihr j Lilui
Hir )«li re<|Uiriinil-  «<14 ail iialu"
ammiut ni imtiaiivc. evenni»

nvramm ami Inni «*irk ami -ocCcit(,
a-urtri

AWOUKXIiUI.XT

N Occupational Disease

THURSDAY MORNING SESSION
October 13. 1938

s . (af |be
pebiams in the field of .hvicpa-
U] lime *U ler by die

C T f, 1» Anjsten. Chairman, the Hliuoi-
tli trial Cotto™**100. Oiio;i

>itkd. Tlic Oi.urjmn the mi-
I»oetawe of (lie -ehviol -uk>ivi- i*» U- [»n-
-vnii-d P> einimiM -in-akcr-. and  |-r«iil>]I\
iniriHIniiii Hiv lir-i i-luied -i-"iker

The Trend of Occupationai Disease Legislation
BY HENRY D. SAYER

HIMfcr oi the Casualty Department. Association oi Casualty and Surety
Executivcs

|*t m consider die iliUr»«i »- k-ll\evu
ft* MtUtnUI injury awl «he mHVii»ali
f»M  For linr-e <lisfiu*li»>i*-
~-1 @l couemtrily 1< h*Mue
> _««ukr ciliicr

»it Hi« -idi-
>ml m! itueuc. or ctiRmvvruoc «hilkhK of
foe Nth* ax control.

-cur ai a

i. aiul. ftmu

of fi-viie* iimbi uiv

f4* nf ituurancc. it is in i» nuarc; (kil

h HI. tl the nimmU <! Ihe a«vipto«r

« Wklity under a»iv m-tirm<» «-«aiiratl

««Unit for which liuluhlv mav U- a--

*«—1 ha» nui yet hap>kUi*>. Thai ir.

is mil swwith the mVN|*;ili>aial

lomraocc be i i
** wuunc liabihiie- tlial

«**e »74 those (hai I»avc alrta*hka.m uni.

st

'jH . »peaking generally. - niib*-triai

*r®ke*e b somethin- thru »
‘) Unfore-cru- It n In «I-H.U-
W  «*1 described in uivr.t-, w1l )kili
the liror. place ai. . MUK

caw then bt iicuinuiicii. aiur
tit* went. i%lu-tler it vva-
inevitabk ; Mauir. li any. tan
worker Wivi'lvfd, pr liu-
Alupcriatcnitcni. fan he stwnvn
effective mcarun-s can I<
againsi a tile future Lap-

[]
fI*

ilul ‘eemi- vidi -.a. liuh. mu all stilli .H-

baji]»-n1 I till- niaiMicr ile-Ctlin’d; iliat iv»l
re 1bo» Ubi Iy inc«r ecilk .l
-JH-CIlIl NMitu unii Mvkl  «11.|im-:al

wltére liny tint U- v-«.ili/«d »mf «_ .
f*v "ulmnn-Ir4lice aiul »nun d«n-1HI- Il 1-
Inn in -itiia- iun-dicti-in< titai >»» <hmm Km
wi “u'riltni'* Jus lienl -4«eallt h1.10.1.111.1
W» INsni Ibe* oitranc»” i1 di-k-a-e -
Iy «ill(niit
with re--ultiti® -Kkia— <r di-aidi. :n«l ivm
HIf -[>rviiu™ linn® an»l J*ki»v lini eIcINiitrlv

Tr-hahk mUlirnil mi
Itvhl 1» P$ an a* s ukiit

in- rinja.»

. itnit. rrs \ii- >»_
;«». ai. ambo» V. » VWM I mu
l--r 4ci. Kt We-. M. i cghe*l . »v . ot -
1*.-»-. e Ibi- I-» v 1britimb tin- «nx»«»-

«i a ibblitM.i4- .« t--t, «nb-CHI-I" i*«-l Hi
tin- inif*J»>iiwtrt. thy «.111. 1- ill wlvish wv.l-i
Unkimivn li» Ibi* «i.rkk r. Hu- «m(upliver Im>
inK Pcew iik-Rhoul m eaivniKtrdam je».jn-rtv
tinl u-e wi sill’ll sulistaHCc. liai been held

U- Hie rc-udl *+( an imhi-Uial o.vwhiit.
i-Kiff «(*>Uri X SiH-»iain  tramml-
\ta*»Inoit, JM. »iti il» »»» iemi .-a»
Mark *- t@idHi Vid> «... Li*m >»|-c*i>.
ifi. Aiwia 5. I*»t. *U NW. .

And ivhere ncKIIKAmv of tin* »enij»*i>cr
ha- been dioun. an injury io Jurallli. c»v-n
Uiooyb not occurring (broncia a lujijKnMK
at a given time aud yUkc. i*ut by repealed
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~Industrial Hygiene

Industrial Dusts—What Every
Supervisor Should Know

By U E. HAMLIN. M D
peal Dir, American Brake Shoe Company, Chicago, Ill.

i procedures are cup»«
___[nryuig aaacmnts of dmt
invisiwt. dangerous or
I ifccufor« important (lot these
| properly classified in order
* 10! anpfajevs aru] pro*
mbid» U»cy may

r dcilj occupations
supervisor should Imv<
: pi industrial dusts uikc
H > T“f‘i"‘w for colorcity; roeruires iu-

m Act control usually falls upon

|.pt Unless be has a t»»2 i

tlo WAL risks cocfroaring I»«, lie anil

I>1'| »liam |t in srruriji# coopcr.its™i

* turn «Oder fell dircrliun. Ability to

a« eweerning plant Inearth

f*||W *K bi nancr is a very importout

[ hMr I> M7 dust control program, and if

. t> w*nd»or cannot explain ii*c necessity

[ 4 MMM exposure to toxic material*, rite

; MW «Mtr ¢a charge is very unlikely to
rp tiAMIw to it.

[ n il Other band, a brief explanation

L#n«kHfai Ih« ring of sincerity and truth

MVMtty correct unnecessary mn-

mh*dng. For example, a capallc

P"0 mploycc was worried about cun-

KjfcoM because he worked in a

*e It tiroes there appeared to be

Ii doit in the amiosj«I>cre. !tc Uni

>that this <ww was free Iran

tP® * kxrroful ingredient. but his
*d bg owndcpriiwnt enabled

.. =*t to convince the workman

L * «fr the dust inert but also

* 1oy lor the u*stah.u*oa

y i Radlatlng[ gquipment which would
“ ftputlcky that were already pees-

» satisfied and the ccrn-

b,retain the services of a

: of the fundamental
1know about in-

dustrial dusts? Du>t is formed by reducing
earthy natendi to wall sice Processes
like grinding, crashing, blasting, and drilling
produce dust panicles of sues from die sub-
micxoscoptc to the visible

Fumes we formed from combustion. *ub-
Uontiim and coalensalkm. Those iron*
burning or (belting lead or cine arc typical
examples. The sue of llie particles is gen-
erally below one run:iton. (A micron is
1/25.0Q0U) of an inch.)

Smoke is usually of organic origin from
such things as burning (olctcca. wood, oil or
coal lie panicle sire is usually below a
half microa

Mists or logs are formed by condensation
of water vajior and the particle or droplet
sire varies widely.

The most important item to the super-
visor is the realisation (hot lie may he deal-
ing with a dust vrhkli can produce bodily
linrm.  iiis first con'ddent«wi should be
“flow is the roan hiimch aficdnl? It the
dust present in sufficient amoonts m (he air
to be a source of danger? Does it exist in
the pure slate or is i* mixed with other
dusts? Wliai is t< actual count of particle*
per culic foot of air. and wliut percentage
of these is of resprrabic sire (Ltlow 10
microns aud esperi.diy those below three
microtis? How long does it take tv Jevelop
uccupalional disease of the lungs from ex-
posure to dust?"

AU this may appear 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 responsibility for carrying out safety
measures on the foreman and it is apparent
that his department will suffer ii tliesc we
not properly enforced. Safety therefore in-
cludes precaution] againji occupational dis-
ease at well as accidents so that snow knowl-
edge of methods lor controlling exposure
from dmgcnwi duti, toxic fumes or other
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harmful materials is a proper part of «re
supervisor's armanuot

(t is not advocated that his Holies be so
expanded as to encroach upon the field oi
Ac industrial hygienist but i* » reasonable
and logical to suggest that be equip himself
with the essential details concerning occu-

pational risks ia the depanmeru Ire mar»’
ages. This information can be readily
obtained iron» his company medical de-

partment or (brooch other agtncies such as
the Division of Public Health of »late and
federal governments. These bureaus wel-
come irepiicy of this type and Iheir services
are usually available without charge.

Much cooiiixoj) and mi»understanding
exists about tire capacity r1 vutii.ns dtiMc
aristae iron) occupational procedures to
cause physical disability. E**Kgcraied re*
ports and misrepresentatioo hy individuals

unfamiliar wilh ll»cir specific properties
have incrimiriaicri ccrtaiu materials known
in lc quite inactive and absolved others

proven to poese« harmful qualities. Fxpe*
rirnec xrvtianikUeil through years oi inlcn-
sivc study- and research indicates that «tie
great iDtjotile of industrial dust' have
little elicit on health oilier ilian tlicir
nuisance value and contribution toward poor
housekeeping.

However, ibe fact that itrey are unlikely
to cause occupational decease should not
he used as an excuse to do nothing about
iliem. A good working environment «lemand»
that «bey be removed in spite of their in-
nocuous diaraetcrisiics and (he smart super-
visnr ivill do all be can to accomplish their
elimination.

The wide assortment of dusts me: wilh
in industry makes Iheir class i «to
“harmful” and “inert" categories difficult.
Tliosc arising from organic sources such
as animal and vegetable produce as a rule
do not cause serious liarm I»ui are capable
of producing local i tion bkc dermatitis
or skin rashes, denial eoodilioas. and in-
Hamrualioo of ihe eyes and tlie raucous mem-
brane lining of the upper air passages.

The majority of harmful dwsu encountered
in manufacturing processes arc inorganic in
character. The spevibe cBcct ou health
varies. Chromium, carimitun, arsenic, and
their compounds produce local irritation as
do the organic dusu but they can also cause
general intoxication if present in »uf&cicnt
asmunta. The Gusia W iiuuca uciiveu uuu

II*c heavy metals like looH.
mangauc-c ran be highly «ox«
iron» these Mibsianccs has 1
lor many years.

Recently scriou' and evo» fyJ
lias hem found to occur (to* ¢ L
beryllium aw! Sonic of iu co*”"g2
another occupational cnruldj~T|2
“Silver's Disease" lias product®
age to tlic Jungs oi wmker» « «
Sumo arising Itiun iUc fusing j 1)
the chief ore of aluminum. * the*
ture of uriitkial abrasives. -

Generally speaking, «he partirle »
is uM»l .lingcmus is in the r.in*r*f
to three microns in diameter |
brjrr «lian these seldom ccarh [fc
or terminal air saces of the lung»
arc filtered out by the
pro«relive mechanism of «he i
and large bronchi. Tlicrc is abo
deuce that particles below nor.
in size may 1« rciaiucd in «ht
iirnl quantities to result in iUamx
menu» ihat Hie visible dost v %
{dace may not be as «langetorn m t*3|
lieles tvhieh arc not seen Py dir

liuUisirial hygienists emplume tftjj
also point out (hat although jimm u
visible dust in the atmosphere niilua |
of a certain job appears «real, it 401
necessarily mean that Hie woihm»%|
tvihuc significant quantilies of hnwfdjl
tu-1rs. The exposure may he h*iJj
awl of bnct dnvaiirm. or liw a fll
hrrathiug level of tlic empburr
sutlicieutly clear that no mnlur I*dt
voisrek ‘ol

Willi the cxreptiOu ui ~
uxile lew of tlic sfuicnifBU—* M
live damage to liuir tissue =* *m
luml previously, not every r-jjl
pnx-.1 does develop occupatneul M

At the present ticnc it is K«>rrrihlg
u the most important sour«* "JR
al disease of thc lungs are frtt"P
mbined silica and ashalos

Uun dioxide which makes u? ~
ucly tjO per cent of the rocks andm
llic carill's oust, is_the speed* *
- ailment affecting OI€ lungs »*
dusty trades, known as siJkcad.J

( is very important to fcrops»*e
I this widely known
acquired from any material |
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ftii it happens coly
than ten microm in
have been inhaled over
such as Cram two
*a average* of ten year»,
usually means quartz
naoy varieties. There

of free silica,
r fibrosis of the lung«
tbe action of uncombined
(eristic podular siladovs
ilgcuogram» of ilmkc af-
Kies is Ilie only way die
¢elected as ii crotex no
early, uncomplicated stak<-
;j produce e-ray patterns
lo differentiate from siii-
crdated illnesses may rc-
. The x-ray picture oU-
inhalalioti of iron oxide
orpc welders and grinder'
which arc all too often
(ken seen in silicosis. Since
(uderosis) is harmless, lilt
«f such misdiagnosis arc ob-

with industrial diseases of

A W .tr** charged with evaluating

M fnptfbr has resulted in employees bc-

emitfmituty alarmed, forsaking llieir

m flibriaUDi seniority while indunry

w M H_workmen and production. H
«Lol--

lytfunr 57

has also pud Iu rhiiiiv for lithty
In a wtuaimu oi tiii> vort (lie Mipcrvtsor
suffers along with the rest siocc liis de-
patcmeru is bound to I< aflerted tv tlicse
eondhious.

To attempt to tdl the supervisor all he
siiluuW know about (he extensive subject of
industrial dusts is au impossible assignwent
Suffice it lo say that the more lie learns
shunt them tlnough liis own volition, the
heller Ibs «fualifications for liis job util Le.
Through such enterprise Jac will enter 3 new
held ™ endeavor and discover a fascinating
experience wliidi will pay dm.lrnds Uxh to
himself and his company.

Tlie complexny of [ir<Adriu* which con-
front the director nf any department in
today's exacting rcr)uirccueors presents a
(ormhlablc cliallengc to bis resources, and
this, along with the working man's reason-
able msistence on a tetter place lo work.
th-utnoMrxics that a knowledge >t irvluMrial
bygime mav well Ik a must uup-ri ini i.rctor
itt >k tffiriiui discharge 01 I»s dune«.

Tlic Iksi ireatmeat of any iliici't associ-
Minl Tkitli industry is not 10 lei it happen
iq the first place The |m>bl(ia is tor engi-
ocees rather than physicians, but. regaidle's
t,i the one mi whom the hurdcu ialls. the
haul outcome d«|>cnds upon the interest and
clliricury of tlic iiua who manages a tk-
(Mrimrnl.

onal Dermatitis; Teamwork in Engineering
and Medical Control

By WAITER F. SCHOLTZ
Industrial Hygiene, Alhs-Cha3mers Mfg. Co., West Allis. Wis.

bkMtftttrptcd the challenge that oceu-

Bnuus presents to imlinsiml

1sccordiugly it can be stated

_ kf«fcr care and iiucniivc cduca-

* A2y >R tupatiooal dermatitis can
w I» * great savings effected.

: Bunlotion noil maintenance
wes workmen can be pro-
dermatitis producing oils,

ATb< ideal control measures

al] along the line—
I oi the basic mate-
fabricated part,

is becoming >0

cognizant 01 the benefits of Rood guvvernive
nvSMuvN tlul they are not only reiving 0»
the worker alone, put arc seeking the team-
work of every'>oc concerBed.

Since tlic proof 0i Uk pudding is in the
eating. 1 would like 10 Mate wliat lias firn»
done through a concentrated program of
nal do marine cr<mret and prevea-
tiuti wiiich st..ried in 1MJ at the West AlhS
works of oui company. This concentrated
program has resulted in a 7-1 per cent de-
crease and a rcductioa from 103 lo 2.7 in
the number of eases per million manhours
of exposure.
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le Importance of Non-Siliceous Dust in
Industrial Operations

By EDWARD C J. URBAN

Hypcne Eng.. Saranac

concern rritted the licahli
n mining. imiiH’lliti:. grmalc
_djc fontwlrc iiclmtrv uu*l in
:(hbw moalinl "In-Iv trules™ foe
I n tk fkiit. In« lem lor the
of ike worlrt< from breathing
particulate maiicr, aumhe a« the
"l of their *uvhjuim«s whirl)
grease.
U a lu shown I*y ec*»-rtickHieAl «riuly
primary element' make Np IS per
H jjj At earth's <ruM--ihi' i' Uiced ««
Al #aiui) asswupfifvi i*r tin* emui-r 10
mdm«ltitirkimv In the -r.l. r 9 ilu-ir pre
these arc: uxvy«. ‘ilimn, sin-
bon, magoc-nirv, .al-itim. ~vlimn
The chief deianu. ovygc«
in 47.2 per rent of all rack«
<Si> constitutes 3* ikt cent. The
«ix demenu’ cmpili»ir>l. lulal lint
Ulya «aw
k hw keen further dcii-rmincrt tint eight
or simple ro*nIMimir>nx of tlie"e
arc present in 'tf.6 per rent of
I Ti>e principal
tBaxide (SIQtl which occurs in
t0 pa- cent of all nvk<. Tlic rc-
cnenpounds arc rhirlly nxi*l«e of tUe
van deamsut previous!v «iHuiioncsL
(U olly siUcon dioxide i- (tfovulv aridi«
*he metallic oxides arc Ic.au hi elior-
b »Mure, litino diosiiie i«m« in
forms. Twelve [>rrmu ni'K as
«"«fit* ladependem v*-fig».uinf. I'rrc Srt-
raauntng 48 per rent m idwr silirnri
* "*4 acuri in complex chemical comliin-
«ilk the basic oxides as “silicates.
1?7m* Akates arc the chief rock forming
tod several liundrctl species lave
»Htttificd
ui many varieties of Free SiSca.
iJP» *hkh are present more ««Htuiuxily
atooiphcrcs ou he classed as
*m# either crystalline or amorphous.
lime Silica tl»e atoms arc
_I*d uniform patterns living
debate situnuK. Ouarta u
u* farmed at 1cm-
ta C and ii the

Laboratori». Saranac Lake, N. V.

il*ft «mu«» It <«<Tirs as the «ir.liiMry
rri\*a|R»ir fann or ox crvjil>«'rv>aall*«w del*
«'nf-iiv, Hiul. fieri or ja-jxr.

TIiw Iw.i hiph lemprraiurc v;inelic< of
cryjolliiic free sriicx .tre Tridnmie u-lihh
res.ilK from Itotius) shove 87Q «lettrres f
w«al Cri'llnhah*c fn*n hceviinp al-»ve 1470
mterree C  Roth of tlicse arc iuwl o-inmon
in mture l«*_do occur in indnstml proc-
esses which involve high lempcralurrs.

In Free Amorphous Silica the awnm are
arraocivl in a nmi-tmifonn manner am! as
a reuli. the jarticl« lave no «Winiic note-
wire. Several varieties of Opal Droir 1u
litic efiSS may Ik- included natorul «lUiio-
mtirouic cardi. A «listinetion howevrr. iiiiM
lie niiule between d« natural muterai a« ii
ic 1'Kind in place and the iljat.xitaceoii« en
«i‘teli ior imhistrial reasons ha« Inn» Iteaii-il
to Ineli icmticplwcs. Tltis latter i>n«lucl
rati ciurlili Crislokdtlc in varyipj; quaniities.
Virco«" Silk-a it silicon «Coxtile which Was
Wald im a fusi.mi Icroperalurc witli die
iwnt-TaJ -nit rrCtuuig its ntnorphnns slate.

I Mritii: llu- (.m -A'tifAl years techuoh-gt-
»d ««lvaiit-riMcitls ;uul imlitStrial tlemoiKls
have created a variety of new artificially
I>fihiccd atnorphoas silicas. Tliesc synthetic
i</dufis arc for n«e as filters, insuhlvvi.
rlitfu'-ioii otatiugi iff UtraikUs.«vti light', mi
mrcn-thaiii«: cotton ilirc.Rl. a MiWtitac fur
eritain materials in vtilearaenl ruhlv-r ainl :i>
u:acr rcitdkot coatings for ctaU.

ii is a well rcfO£fliid tact, substantial«*!
by laltoraWy rexarch and observations in
industry that free o-y«taUine iilica aa quarti
i< (Ik specific causative agent of die pul'
uvularv ilisOJc Silimsiv Further, it l.:ut been
«mtuiHKx )<uaifr in the constk-raliuii of in-
«lusirvU Just «xiKKtircs winch iitv.dwd a Mi-
tra hazard lo imply tluil g.cirir was pfevent
;ud that it »as the eliciuwal siihstanec of
<hivf rfltttcta Ucausc of W prep.mdcranee
<i «piarti in Ute r«Kk nmteraU ot (he card,
and *wr lack of knowledge rclaiift* to the
losicity of otltcr Silicon dioxide forms, tltis
view was to be canceled.

Recent studies, particularly those made at
The Saranac Laboratory, however, law




dctn»n-traied tliat nruio viric-it-» <i tree
sihro other Ilun quart/. yd smufar (o »purtx
in chemical composjiioti. on produce pul*
miAury lung diaoxc* in :winuK Thc”c Inns;
cltiliiccN arc noble Silicas». In ariditiuo.
clinical studio have reported that *h»to-
roaccous carlt. (or example. may prrxime
pulmonary chances in «curlers inh-iliui* d»iil
;unl Ihat aranrplious natural elialouun- is less
fiarirdom than is il*c crystalline crA/oh-ififc
countii which was formed subsequently Iw
iugfi Uiujvraturc «atrnung jtr«»re“Cv.

Currently nWrvattuu.« .tie umkruav at
tlic Saranac LaUuainry J»*.. ciiurc«iung ilic
cllcru n|»n .hiikWni» ujiulatian
oi several «*( the new artificial amurphtnis
>iliras. Tlmsc ‘luilic- arc emecinixaui n>mo
resjwets. ‘1« tirst refute* 1« tire Finnic <w
and tire sroiud |., jX rlu-un-Irv oi ilhscicw
products.

Oi«c 0i «%» earlier fuii»|irdifii'ivc studies
mode in ilns cuuiMrv - -ire eh-drihMiiou

3 ilna>. nximl in uipiii- iirln-iiul «mii»-ti-
iikiit- was rr[B<itci] X\ 1 [ }b<tuinl>! <
Nie US Jli-aHli ScfiMf mi Wil

i* work i- dmnn a- Rcifniirc A
Vliglu Ik I jiu>"r<»-">»- system
veillt a mugiiUiraii'n »i | ‘li.unciri* was
used whirl» allowed particle« ns small as
5 jnicron to I« mvas«ircil ami souN-uliat
smaller particles to ix vxu The «lam hull-
catcs tlitt the greater percentage oi the
particles were larcrr than 0 5 micron 11 I~
Green repurled in lhr Traiv-artinns oi llie
Faraday Society in I'Ufi. the rlaia sitoon on

llie s|i,li; as hViiTvrtcc 11 With 1« inamii-
ticnumi iif LNW ili.miricrr. i\hi»'h  Gfern
simiL mrihls -i | nutll.a were wr.wirr>|

sml .» «lll as 2 wticroa were seen, ih*
«tala dim»* a hwiicr [>cteemage or tine (ar-
mies. 1i"S /Kin .S micnui ui s//c. Hun iixs
Kvicremv A. iiroiufjy «fue to the difference
m 1lie nnKnimaiiinn oi :Ix tun v-icns
However, these data do agnir in lire tact
dial must oi (he dusts observed were micro-
scopic in size, that is. they were 2 micron
in size and lirger.

It lias liven the coulrntiwii 0> «o/ii' uivi-di-
gators tliat Ilicrc is a li/ml to tIx- eerunt to
wind1solids can 1« rcdixcd in M/r by ordi-
nary disintegration method-*. This limit
supposedly b imposed by tlx operation of
cofxsiooal or surface tension fo«ccs upon
each separate ir.ijpndil of matcn.it as il is
being; formed during tlx process n| dtsuttc-

saffly

Kr:iliuu  TU« lower limit oi p.m L.
SiKh disiulficntintt rtcrowils was **-
to he m the order of 0.1 micron.

Periiig is a volcanic gis**- TILiis tx ~
iiun.-l uoni the earth aud tiler s*tbjru*j
*OiUt-slrial processsliOws
few «hia pirtklcs arc presau winch
tluu mu- wiK-ron in site

In an iln'ir<m-|h'ilo uucr.n*rai4j of
tArm- vmnile of common »j/uitr dm *
etuarlr l«d I>ecn RraimJ ami Uill-imlL: «
dl/sir«111 to reduce '= P a urse
Only a tew panicles less «lews one
in >Uc are procili

* — 11Ul svvro that idiiar*raphv

~cw that lrt iirdiwuy d»ioicrj®

OUM- » et
nnvr<>*cuj>e 10 «nh UUUIr thic

The Msudii'atKC oi util nm rogiaM.-
uVs is a sul*|rcl winch rcccivn ,'«”
/ii’'O W the lilitJlir/'.  Ibe

itl

A

Iruinjtritd il.-iddi 11,1

which chemically contained

mj IT 11m fiquid was combined in tl:c Lab-

with a ami horned. The

T wW

M
|l gnut photograph whirl/ wxi pro-
y j If in outside agency, (be primary
w*hssn yery fine in sine. We think (tot
p (kIF iphcxo arc Late.x that bud Lcen
0d » ** sample as a rcicreoce for site
picA*
-TWX-»J diffraction jatlen» af each Qf
(m I»r httoiols sliow wulc diffuse rings
rfrdnf that rhe materials ;ut amnrpfi

mi oysullioc iu Mnnuurc On die
|« a( the X-ray the materials are indis-

@

och preparation may l«vc Ixcn
I«s lilkat« with the metals present.
tU ftrtiomi to tlw oprrimcittal o>
I IMMM with the four Silicas arc sum
gM4  Analysis of tlx paicni or hulk

tluxxhl las Uxb that i» jwri/clcs sjMPWhI*i &. B<and € siidmed that silicon

liviui:h in >UC. even w thev are

*u the duel constituant. Ini tluit

IW, o0,- |mi”s titcy will u-| *< reu**w M mmi1of the oxides of ¢con. IUimi-

WU bg* 11 i-cUed with dw exjwf.d an
I'mt

Tta S.n.oJt lLal»fltof> will. o>
Liiir iltite>*MI kiwi™ #% :thuiitadh

‘breed tree stliens. All H1g 88 -<Vhi

«ib nfii'tow.Ajc m HrC- TRE pifid< *
ranjcerl fiiMM .Ui 10 .2 inicn.n. bt u
compimub arc idctiiilicd as 5

I'ri-fNtration was iiia<lc by a «»e! j
It.

chemical [im«c«.i C.
(*anil .n luirli trni| re-
In <1 i) t-flu»in inn r »graph ¢

mhurt A, the I*r>ucn> |xiru-*k-s .uc
nuc ui -1» with kiiuv vuri:uc areas

In u idiirtiikKraph ni I’ru‘hict H. *"
slvs ali: >uh Minmu «pie. TIL.t" *>-
*5 bovi' a h-swr iciiilciK™* i« i*r
iK.-iri-gates.

In I'riulitci C. the partidci arc
muk'r mu' uiuroci in *izc in stuc **
they lend I ressaiildi; | ‘fvducl I* «*r*
appcurntiec.

The Iwtrlii |.r*nina I> dillsred
others mi sevvr.d respects. i>otd 1
prepare»! oui*hic of tIx laibomiocj *
to us in hntk for study. Tirese
wric then generated as aetoi-ols hy
UiNvetuinatine iccliuics P»(»ar3:i®

lu.« P> «* i "4 f« /in auo prevant,

A

il D w1t do

Ifcv wifKsiu/a. sodtuui. caicuu/i :mil iaia%-
- 8BMe Maistire ui
hr gihimatin wih (e efieq was
* each sample ami ve remevel by
The correspooiiinK tucreasc in lolal
1A% <edky® o irulii‘aird.  I'rejararhat A
i in the afetcticc of heat- D is
la fan silica. Consequently A and D
wbwhuhy atnorplioua. Heating in tlw
«nain nxials was required to
y b|lgad C Il is judged Iki| these

worluKak«s may be jutrily gl.o"eS or

siknes.

* Species of lalior.ilory juiiiiuh
“*>1 +~0 the inlakuiort oi these four
W1 Vzm each ttcy, Sji rioy* In;r week

Udl of two ycars/or huigvr. The

««es»phene concentratio*«« of ik

these animals were sulijected
20S to Q2 n»g/cu ft On the
, frofcgical fmduiu's A and D pro-
damage and were pulsed to
disease prrulnavl wax not like
quaru. U ami C were con-
*Mint

can be nude from these
m have important signifi-

dusl cx[X»urcv
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1. Particles *5 fine as 02 micron can he
breathed and rctaiucil ire the lungs in
sufficient quantity to produce disease.
Forms of iice silica other than quartz
can proifucc puhnotury damage.

Aluminum pocumarouiovis. or Shavers
Disease leu been recognized as a specific
disease, «fillercnl from oil»- r pneiumx'iMuO'r-.
induiling silicosis, ft fas occurred in baux-
ite workers, particularly tlui>c exposed to
rtcetric liomrc fumes. An eleviron pfcoio-
micrograph shows the particles to be modi
le*s lion ewe micros in siac. Oicmkally the
(wke is contlviscd chicHy of ahimmuin azul
amor/ilMMis >iln.a with pos»hly shmc glass
present.

Slavers Di'cavr is anotfier example of
s*d? nucro>co|>ic partides causing pulmcmry
datuage.

Industrial cuvirotunents which contain pre-
dominantly vuli-rrocroscojiic dust particlee or
more juoperly. dry ncro««K iti'c a ir.d
pruldern lor tlx uulu<*rtal hvciciusi.

I*irM; TLv [*arlich'S arc lia> xiwll to I<

>cvti by ooluuiy micros*orie icrliuicc. At
ilni present time rMutaiiiitu »» atuM>Nplicric
coneciHraiK»ox um?g iuti' mill Ix- iuzule on

xome weight *a«i?. lhc proj«'t mile« rum ot
these panicles ntiy Ik dilticuli. 1Invvui 1«
and seme of diem dcliuiidy arc. fine rnou”h
ia sire, to pass through a No. It Ulvitunan
filter pa»CT. Some because oi Uicir i«ccwliar
byilropffuluc property <ajin»-t t'C wetted by
ordinary liquid coHevunR agent«.

The rnrticks of one of the materials with
which we arc launinr, carry a "talk clargc
high vnougli to disrupt tin- up»iai*«<>n of Ilie
vheJrosbitic [>rii| r. FuriK'r, ami pi
aWv of most Hiif>orLince. if tire (nalcrai has
any degree ot icilictty, lua-ut«* »if tlie Imc-
uevs nl the particles, allowahle c»>iwcntra-
liouS of cspoMuc will ttcres'arily have 10 be
kjw. 11ty coWiviiou 4t stun* ill dust to
weight accurately will in itself tca |»rrd»lem

Secood: Tile ilclcraimatioci of the ciicini-
r.d composiiimi of ilice acrusols will rcipure
mote ilrtailed aualytkol woik wliirli will
luchalc chcnussry as well as X-ray diffrac-
tion studies 5/icro-elicmu.il >uctlu>b ouy
lave to he applied as ilk: uunis ui dust
collected may bc smalt

Obviously new and specialized methods
Loth for the collection and analysis of such
aerosols will have to be developed. And
finally, a dust control system to fit specific




K IndiaOtUil W«7v

retpiirnitciUs  wviiicli may If -lttierrut imm
those of Nf*tm*ry «lusts must i-c flcvived

It nnv ipi<cu IIm tins <<<miAn hi*
related tnaialy to «Uwts conmuiing *Uka.
Most of the view* which lave ben» pre
.scull'd, however. can he “pi»dxc] vpnNy as
wdl to other natcriak Kven villi suli-
eilanccs which lave I'cv-u cotvsivlertd in-
herenrdy tiKn. il dmuht he rcrngni/r.1 tbat
nrrt.vin factor' way >iprrai<- t* alur this
iWItifIN.

Referring apoo to Shavers sliscaw. pow-
dered metallic ntmuiiuun awl hy.Imiol alunu-
n»im have Iwn used as ilirnpuim- .menu in
tile control oi silicmh nn (he theory that
paniculate nisutx n iuUjl>it<d by these
materialc. On tl>c other hand, revent lalv
oratory studic? inlcrutal in duplicare Shavers
hseise at the Univcrsiiv ot Toronto lave
dccnaustratoi Hat b-t»»icro«ap alumina
hy iIM-Ii or in cooihoviicKi «ill iilira fume
sut evutsc tune diauit'. Ac s> olij*usive.
»illi asbestos the iiLr.-" huu-cr ileus 1D-20
mi‘fotxs appear to c*u-*: «i-c»-c wid« the
tirter partirles »In not.

New iwlwsircil pe«*«-" o [>vive *te-
vefcapoJ ivimclj »nili/r lieat ..»cl liidt -nerey
icU'ascs. In rtiect. m-s* met>n«k «u ih"wi-
icgraiiuu have Utu crr-iii-d The diluent*
irons -well «a» h-ivc propritics

mHtu. Iv »Jiuoviit 1bwin Ilir HIMAV

pl»v.st Such laciors may Itare & *

«W*M as chance in paeltde wt.
arc;», -urlack- e-entiit">. chxUiot i
a[M>fiHinn .uvl abruptinn ipubw,
alter ib ii U-liavmr.

liurn~1 pro-Wuno activity ifart®
varv»-»| nweliamratiott is a signilK. *
inv rorrrsprwfcltttglv »bte-et
4iu»*™*.  The experience u
mines in huelan.) and more rcrony
country arc examples. Onbon hn
~oie-uteritl inert. 1'uluvmary cEbt~I
hui”- ..i o*»! miners leivc ormwri
aiithontie' jeel Ili.n tin- <~artrsm.w
{«uicitt u< the rn.il i»veil is iop*4

1l wouM ais« ar 1diii Ij»c irruK.
Ita/ar«!.“ <r “siliceous «lusts’ am!
nipui 'un'c mmc imans ot irct
lion .part/ may Ix rajalik oi
rnriiom wbivli arc «hllercur lew
Lctnxi 1 <|iMri/ ii<di

«if in. rea-aug taxteern in «'cnaiu
m-nviromucms arc the ‘*-ob-nurr.>.**
lieles and rmimicrjU« tcscudi
m I« itfdve »* -hirtiviuc tlu-ir

\ mailer m! x> »mall impori w* *
n~ard »> that these -mail huu.v»

exitjhit poipcriic-' different it*» INE

materialt ije»n «in. li iliev

Know the Facts —

Electrical Hazards
Interlocking For Safety

> By A. L RICHE
ht*-. Itiefo Div, Mtniwtpoltt-HQW yvitll Rtcahtor Co., Freeport. HI.

lift « ¢ t with some words well be usutg

*ox just a fancy word meaning

thing takes place, soueilutig

r somctlimg is prevented from

mjton (his definition, we cau

is an iulerluck. U-lweea

ini faster, better, easier operatvent

ihstric »witches can liioxim.c. An

I I 1 two-luml dcctric trip fur

1*4 pm» antral. 0))Cfa»«x> lave ui

AWl praductioo as much ax <i«C-illicit,

m% WEXBC they fell safe and the eJec-

|t| taiiArt worked mwe easily Uian

fritaaol (ripp. This t>j* of machine

*«*4 la the eftoke of ~uic vTiny com-
PMW aid iosan/Ke comivinicv

»». pthppia oi electriv interJncks arc

wAht A* «keltic swiicli utiidi mill, oo

*# S|ki when yoi« icirigcrator door is

*so example

lwitch" is another connnun levay.

* *wt*| % switch which stops motion or

f***a aigsal when somethiug moves to a

*oek place. A switch fastened to a lailic

" will turn oil sk muior wlictl
M is coming agamst il. » a
ft Such use of limit switches to

1 H *Ai»u from damaging tlwmvelvcs
SV ** A |ht amm»nest and best-paying
It ia a» easy io |hu oo any

w
j y *AW u to design inio new erpiip-

of electric interlock» and
which do thiijgs automatically
06 barojl-  Usuahy ilKy
Jjht-pcaijioo of a maddue pan. or
Sng of a pccssmc g;»uge or
w*»»vru»g device more accu-
io done by eye. They re-
ddy and accurately than
don’t forget. Neither are
what to do neat. Oo
blinking light or

off the band brake

Inriore driving j«?ut cu. That » ««-U «
“noolorgcunig’ mirrloctc.

This mniiuryjiiKCing nic is tust one i.i
the ways lieu suuclics produce saicly hi
some ways tlicy ihink fur live ot«caioc. as
well ;is act for lus hnnds ami eyes. They-
ciiu make a rparhiuc refuse to run mud
jll is in or«let; they ~lop 3 nachtiK
wilten sotBctlaing iv wrcini; llI*cy can oxmpel
things to he done in ihc right orilcr. Tbi.
means safety to die nj«rator and to cgiup>
incut. It can aUw ins»«« produrt quality,

We see electric interlocks and limit
svnlchrs in «uarlnncs as different ir'%m each
other 3v juke Loses .ami automatic pilots .<u
aiipbiK». They are in automatic ccai
vhifl.s mi :niionKilitle> and in dai telcpfrme
ofuipment This %ncce*s, for so many pur-
poses, depends on ividl-kiwn-n La«jc prmci
pics conihined with nSiug live )<sl type oi
switch for the particular job. Tins is as
true in working over ait old machine to
make it automatic-, nr io pron.tc <afcty. a*
« iloigHin™ new «-gtnpmciu. On eiifier kind
«if juli, use ot dir right switch can make
thC ihifctCRCC hclwrvn a marlnnc  winch
gives long, rcliaidc. «ate .-.ervicc. -«uf nor
wlueh is always m irouble.

Three FundamcnUI Kinds of Switches

11xere arc three general kinds of electric
swiidici used in iuleil*U ami lonit work.

Tivc one longest «<cd Ls simple contact’,
which arc tunved will»out snip action LVu-
ally such conucn are monnud on leaf
springs. Another form uses tars on Che
face of a cylinder which turns under fixed
contaot* or bcosho. Their simplicity rec-
ommends such units, and they serve well to
switch small mounts of power when pre-
cisian is not required, and there is plenty
of operating fn n and notion. Picking up
your telephone works neb a »wild».

N88BAL +4S&IAMH-L nr.40**



