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Chairman, Board of Directors: Criannes R Cox, Uresident, Kewnecott
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Viee-U'vesident  for 'ublic Information: Bove Luwes Fxeculive
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TRUSTEES

Chairman of the Trustees: LLee WanneN Janmes, Attorney, Old Brook-
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A. Irvin as Chairman of the Trustees upon the latter's death Jan-
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General Chairman—Y_ 1L TTUMPHREYS, Manager, Property Depirtment, American
Car & Foundry Compuny, New York, N, Y.
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wankee, Wis.; WALTER HAAG, Safety Supervisor, Servel, Inc, LEvansville, Ind.;
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Mich.; DAVID T, MOULD, Safety Director, General Motors Corporation, Detroit,
Mich.; B, J. PROVOLNY, Persomel Supervisor, Detroit Diese! Engine Division,
Generad Motors Corporation, Wayne, Mich.; EDGAR O. PRANGL, Salety Director,
Bendix Products  Division, Bendix  Aviation  Corporation, South  Bend, Ind.;
EIAWARD Do RANIDE, Supervisor of Salety, Westinghonse Air Brake Company,
Air Brake Division, Wilwerding, P'acy WILLIAM S0 SMUTH, Divectar of Safety,
Ford Motor Company, Dewrborn, Mich; GERALD G SQUIER, Assistunt Safety
Faygineer, Chirysier Division, Chiryster Corporation, Detroit, Mich,

Fdueation and Training Committce—Chatrman: Ho M. HUNTINGTON, Waorks Safety
Supervisor, Intermationad  Harvester Company, Tractor Works, Clicage, 1., News
Letter Tditor: JOHUN 15 KANI, Supervisor of Salety, Ternstedt Division, General
Mators Corp., Trenton, N oo Fo W, FISKE, Salety Director, The Brewer-Titehener
Corpotation, Cortland, N. Y, (L C) DRARE, Safety Director, The Oliver Corporation,
South Bend, Inek; S. B HOPPING, Assistant Manager, Safety & Chums, American
Car & Foundry Company, New York, N, Y.; A. N. CHAPMAN, Safcty Supervisor,
Peatt-Whitney Aireraft Division, United Adrerafe Corporation, Fast Thutford, Conn;
KoL JACORY, Woiks Safety Supervisor, intermttonai Harvester Company, Refrig-
cration Division, Evansville, Tnd.; WILLARD A. KERR, Assoc. I'vofessor of Psy-
chology, Mhinois Tustitute of Teclwology, Chicago, 1l PAUL KRAMOS, Chicl
Safety Engincer, Butler Manufacturing Company, Kansas City, Mo, T R0 LEAD-
BLEATLER, Safety Dircctor, Ford Instrument Company, Division-Sperry Corp., Long
Teland Ci L Y.; F. B. McNAMEL, Safety Director, Clayton & Lambert Manu-
factming Coapany, Louisville, Ky.; WM. J. NEIDERAUER, Safety Divector, Olig
Vievidar Company, New York, No Yoo W 1 SHERMAN, T Divector, bhister-
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nationad  Havvester Company, Tractor Warks, Ulicago, 1L GLHORUE D JTUN-
PHREY, Safcty Director, Caditlic Motor Car Division, Generab Motovs Cotpovation.
Detroit, Mich.

Healih Maintenance Commiltee—~Clurman: FRANK S AL PATTTY, bndusnial Tyeaene
Dircctor, General Motors Corporation, Detreit, Mich. O G0 BOHLEAU, Manean,
Health and dnsurance Section, RN Vietor Flivision, Raddio Corpoof Wmerviea, Ui
den, Noob; LESTER V. CRALLESN, fodoctriad o, Nammun U ongean 1
America, Pitaburgh, Pacg W G0 HAZARD, badusteial Hlveienicg, Chwens Heas
Glass Company, Toledo, Ohio; N V.o QENDRICKS, Divector, Dndustiiad Hveieoe
Section,  Medicd Rescarch Dhvision, Stowbed O3 Development Comgany, Lisden,
N. J.o; LA TRVIN, M., Medical Dhivectar, Ciddlae Motor Cae PReision, Veereral
Motors Corpovation, Detvoit, Mich; W W TOCZ M, Assisting Mediead Dt
Chrysler Corporation, Detroit, Mich,; JOHN LEISKOAW, Chicl Eogineer, Doast Contead
Division, American Air Filler Co., Ioc, First & Centrad Avenoes, Louisville, Ky,
F. L. WALSIL MO, Assistut Medieal Dhietetor, bteretional Thayvester U0 0l
cayo, 1.

Membership Compittee—Claivman: G. AL SNYDER, Supervisor, Sadety & Nanitatios,
Allis Chaliners Manufacturing Company, Lallorte, Ind.; W, K GRUBER, Nedseot
Chicf Safcty Fagineer, Stankod Accident Insurzance Cangraay, Detroit, Mich; 10AUL
o BUNGER, Safety Divector, Frigidaive Division, General Mapras Corpe, Daxton,
Ohio; JAMIES AL DOWNEY, Jr., Dircctor, Uersomnel & Safety, Sk Shatfa b Stecd
& Tron Company, Birmingloon, Ala; LETGH GREBENE, Sadcy Diccten, Tln
Ofiver Corporation, Charles City, Fagy KENNIETTHE SO TTEDGES, Assoe, Safety Dhigec
tor, General Ao Corgreaation, |'|-l.|ni|, Micho: NIINE Y T SOTTEE b, Sateny v
tor, Metaond Carporaton, Detrair, Alich,

Staff Representative—ARTHUR S KELLY, National Sadety Conneil, Chifemgn,
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vnder the shisde of a convenient clm tree,
In sy event, it shoudd be appropriate, anl
due consideration should be given to the
e of anstruction which s to be pgiven
o the comfort of the employees,

As [ mentioned a few minutes ago, some
thought should certainly be given to the
waestion of who nceds toining. A certain
percentage of vour emploaces can be de-
pended upon 1o show up for work day alier
iy and month after montl, Perlaps this
i< 30 per cont and perhaps it is 90 pér cent.
The remaining 10 per cont or 30 per cent
are the drifters down to a warmer climate
when the wind starts getting cold. Any
naining program must be flexible cnough

Cement and Quarry Industries

1o inchide both of thiese groups el (o keep
bhoth of them intcrested. The job is not
a simple one, but it is not impossible cither.

Very little that is new can be said on
the subject ol training programs. The basic
principles have existed for years, mnd the
programs which have followed these prin-
ciples have been successful. The failures

“have resulted when these principles  were

ignored. The salety enpincer or safety di-
rector las available all the wecessary tools
and materials to solve this problem as well |
as nearly all the others which he may en-
counter. The wise safcty man will avail
himsclf of these tools which, if used prop-’
crly, will assure him of success in his work,
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Staff Representative- (G Go GRUEVE, Natioal Satety Cote v, L
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*Past General Cladrman,
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LR} Coal Mining Indusiry

a post about 25 feet from the face with the
flattened  discharge nozzle pointing toward
the face. \When the shotfirer has connected
the witing of his shols he turns the water
and compressed air into the gun and regu-
Lates cach until the discharge is in the form
of womict, e then goes to a sife place
and fires the shots, and it has beet {ound
tat he and the rest of the face crew can
tetinn to the face inuncdiately, so that not
maore than five minutes are lost by waiting
tor the place to clear of smoke and fumes.
\hout 12 pounds of powder is uscd per
tound of 8 shots. The device uses surpris-
gty litle water. A test we made in the
“hops yesterday indicated only about 2 gal-
long per minute.

“The device used here scems to have
been developed about 20 years ago by our

present State Mine Inspector W. J. Lvans
at the Carbonado Mine of the Pacific Coast
Coal Co, but was apparently not used ex-
tensively for a number of years. We have
Leen using it about two years now.
“There 15 n good descriplion on page 114
of (he August, 1948 issuc of Coal slge of
an identical device used by the Hudson Coal
Co. ol Scranton, Pcnnsylvania. Also, of a
much Turger device used by the Walsh Con-
struction Company in cxtensive rock tunnel
work on the Delaware Aqueduct water sys-
tem for New York City, as described on
page 6224 of the August, and page 6230 of
the Scptember, 1940, issucs of Compressed
Air Magazine, from all of which it would
scem that you should be able to effect im-
provements by the use of mist-sprays in the
working [aces of your Potash Mines.”

Roof Drilling with Dust-Control Equipment

By JAMES WESTFIELD

Chiel, Accident Prevention and Jlealth Divislon, Region VILI,
Burcau of Mines, Pittsburgh, Pa.

Dirillings for roof bolting have created a
new ddust problem for the coal-mining in-
doctry, Drilling is inherently  dusty, and
vmtiol of the dust prenduced by drilling
vertival, o nearly verticad holes is much
mone dillicult than control of that produced
Iy drilling flat or down holes. Morcover,
e dust produced by rool drilling differs
in composition from that produccd by drill-
ing or culting the coal face, in that it
comtaing 2 significantly grealer amount of
free silica and therefore presents a greater
rotential hazard of causing the lung discase,
<ilicosis.

Raol bolting has been practiced success-
fullv in the mines of the St. Joseph Lead

Coin raanthoasions Missomi for over 20
vears, but it was not until 1917 and 1918
that lrge-scale  rool-bolting  experimeuts

were first conducted i coal mines. Although
the need for dust control in conjunction
wilth rool drillin as recopnized from the
beginning, the o pmeat and acceplance
ef 1oof bolting progressed so rapidly during
1919 and 1950 b~ solution of the dust

problem  lagged behind  other

phascs of the technique.

cngineering

The rool gencrally is holted where the
immmedinie voof is soft and i many instances
whicre the roof bolts cin be scenred fivmly
into a harder or more substantial formation
ahove. The types of strata found in drilling
a roof are coal, shale, sandslone, limestone,
and all the impure and intermediate varia-
tions of these materials.

A comprchensive study of the gcologic
sections of the immediate roof of mines in
Region VIII of the Burcau of Minces, whese
roof-bolting studies arc in progress, reveals
that 67.7 per cent of the footage of all the
halee drifled for roof holts is i shalg,
234 per cent is in sandstone and sandy shale,
7.1 per cent is in coal and coaly shale, and

1.8 per cent is in limeslonce.

Shale cousists chieflly of kaolin, wmusco-
vite, and quartz, with small amowmts of
many other minerals.  Sandstone  consists
principally of quartz, with a  comenting
miterial of silica, calcite, or limonite. A




limestone  consists chiclly ol caleite, with
varving amounts of quartz. Even the coul
may contain a smadl percentage of gute.
Thus, quitrtz s preseat  in sjgniliesst
amotmts i abont 91 per cent of all the
rack drilling for vool holting,

The free-sihicie comtent of a0 minesal e
terial {qartz is the most alaedan {onm
of free silica) ic determined most neetetely
by the N-ray diffraction snethod, which s
hased upon the specihe difTenctive propertics
of crystalline sub<tmces. This method e
quires only i snadl sample, and the sl
size of imdustrial dusts does not aflect the
resufls  adversely.  Delermination of  free
sifica b this method was developed in part
in the Burcan of Mines, where it is now used
for quantitative analysis  of  smples of
rack, rock dust, detll entiings, and air-boinuse
dust.

The [rce-silica content of thic roof strta
of 51 conl mines has been determined by
N-wny diffvaction aoalysis from yoof rock,
drill enttings, aml mibdet-hmpinger  samples
of air-borne dust collected in mines in nine
lastern States.

The average free-silica  content of &0
samples from these mines js 31 per cont, ol
it ranges {rom ton B per cent. The
Tree-siien comtent of  the woof  shiaty o
A1 of the minee classtlied as having <h:
ronl siverages 26.5 per cont and ranges Trom
seven to 02 per cenl. The [ree-si conlent
of the soof sthinlta of cipght of the mines
chssified as Tewvings sandstone roof averagres
85 per o cent amd ranpes Trams 3t 88 pes
cenl.

Leven

These results show Ut wide variation
may coxist i the composition of  vavious
rool strata and that the comtent of [ree
silica enconttered i deilling a slude ruof
may cqual or excecd thit forund in drilling
a so-called sandstone roof.

Although the composition of a mincial
source maderinl may not he consudered an
exact index ol the composition of air-borne
dust produced by mechanical disinfereation
aof the material, come evidence en this sale
jeet i avibables Uhpaddished ga de-
veloped by the Bureon of Mines inlicide
that the quarlz content of air-horne dost
decreases as the tie of setling increases,

d o divect comparizan of anadyses available
. the Jleadth Branch of the Pavean of
Mincs also indicates  that  thee free-silicn
cc ol the air-bore dust produced by

QCCo

driticd.

These resalts, though oy lited o be
conclysive, give some Justilication for osioge
the sunadysic of the somee uniberial o evaln
abingy the dost oo, paoticoba v siiee the
corar, 00y, i oon the side of safere, T
ey IT- peinted ong sden et Tindoasteind ol
AU sl T the Stde of New Yok, Contred ol
Siticae Pt o Rock Dirithing, bases its dehi
witiem of “injurious silicaedust concentea-
tion” upem anadveis of the sontee misteriad
deilled.

Any dust breathed in large quantitics over
a o period et bpmir the health of o
worker, mand silica s recopnized as definitety
feermful when inlaled into the lungs. Conld
duet s fess deamint bat shandd vot be con
sudered completely fiarmless,

The huzard of exposure o silicasbenrine
it B commonly paped by the nober of
duct paativles Tound inoa unit volinne of
air e the frec-silicn camtent of the dut.
Pimits Tor occupational cxpesnre expressed
in such terns have been sugested by evibn.
ation of the vesulis of wmnerons clinieal
aned ctgiipeccines stodies,

The Aes o enle thee 10l
Jow e tendadive tesoaomneieldion. ear b
able Tinits ol aiv duddiness:

“in bitmnineus
averaee fall-<hift concentintiom s -
phevie bt whicl o maey e
capeeed thonhl et execed S0 neiien o .
tedvs pey enbie Tool of aie, and oo dunon
concentiatien for any  single operadion
<hould not exceed G million praticies of dust
per cuhic foot of air. \When the alust con-
taing silicn, nol more Hen five million por-
ticles of silica dust per culie foat of ate
should  he present o the above Jimiting
concentrafions.

“The dust

Ihnean of

mines, e

{

and Dinndte

wethonm

cotmt gy he multiplicd by
the pereentage of silica concentration, aml
if the yesult ix than five onllion the
corcenltabion will be constdered
The above imitne concenteations e b
whitn i Bl e bl
ke vnder o toseope

leses
st xitle,

o dmpieeer sannples in

centnids e
a dusl con-
T puugticles

To nuintain these stndgde
contedtion hicler than 84
per enbic foot of aie wonlhd w wlloavalily
whien the average slade roof i< deilbed, aned
A dust concentraton higher thaa 9 Rty
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wonlf not be allowable when the average
sandetone rool is drilled. A dust concen-
teation no higher than 5.7 million wonld be
required i some Inslances.

Cabde 1 Dists the types of drilling equip-
ment used for roof drilling, the number of
mines using cach type, and the number of
nines using or not using a dust-control
method witl each (ype. 1t i be seen that

w700 por cont of the mines roof s drilled
with

meat averaged 607 million particles per cubic
Foot ol wir and sanged froam S0 ta 1,194
million  particles per cubic foot.  In six
mines where clectric votary drills were used
withont dast-control  cquipment,  the  dust
cmwentreation aversged 30V mitlion particles

e enhic foot and ranged from 10 g 1,185
mithon gurticles per cubic fool. .
The dust concemtrations cted e dmdica-

tive of the dJust exposure of thic driller but
were obtained wnder such variable condi-
tione that they should ot hie used for direct
coanguicans, For fustance, the averages in-
e that pocimstic doillingg peadnees twice
av el dust oas clectrie rotiyy
actually the ratio may he higher.
iulicate that cither type of
bl may produce dast coneentrations higher

deilling ;

The rampes

Hi ong daition particies per cubic igot of
sir This amount of dust can pollute the
e o <nch an extent s to coustitule a

serrong meace to the hicalth, not only of the
drilicre, but of any nersons working in the
vetnrn air from (b «ce where drilling is
|-(‘i!|;; done,

Dt peodduced by roof dhiibling must be

Coal Mining Industry

Vable |.—Roof-Diilling Dunt-Control Paactice,
All Coal Mines, Region VI

Total  Som
. Number Mclluodv Mclho(l

Iilting Equipment

i perrussio . .Ilﬂ b Ll
Blectiic oty b 3%
Yydiaulic rotary u 3 bl
Pacumatic percussion and
clettric rotary R 5 |
Pacumatic percussion ang
hydnuhc totary . ‘-t ot 3
Tetal. ali typey .33 102 231
Per comt, all types. 1000 W9 T

no  dust-control  cquipmient; contrary Table 2 shows what dust-comtrol methods
ta the Burcau of Mines reconunendition  are used in conjunction with pnewnatic per-
that “a dust respirator is not to be used as  cussion, clectric rotary, and hydraulic rotary
a permanent  substitute  for  dust-control  drills.  Nole that the applications of dust
weaaaves,” reliance is placed vpon the pro-  collectors outnumber  the  applications  of
tection offered by respiratars, waler.
{
Table 2.—Dust-Contzol Mcthod and Application to Drilling Equipment, All Coal Mines, Region \’lll
Drilling Equipment
Pnewinatic Electric  Hydraulic Totals
Dust.control l_ntl_hod i . Totary Numbes  Per tent
Arpdisatinn  al 3 Ty T s
thost catlector 1 39 16.}
Neoe . ® 233 70.2
Peaod spplicrbons oL oL L 'l;"\ u-)u.u
Tadndes 10 mincs uun;, 2z I)]vcv of Jn”mk (qu;rmull
Dust cancentrations recently obscrved in arrested o collected at s sonree 1 it s
fne mines where stopper-type  pncumatic 10 be controlled adeguately,  This can be
itk are ured without dust-control cquip-  dime by waler or a dust collector.  Water

can be used elfectively with pneumatic per-
cussion  ar hydriulic votary  drills. Dust
collectors can be adapted to any type of
drilling cquipment,

Introduction of water (o the hottom of
the hole through the drill steed when drilling
done  with  poeamatic  percussion  drills
has been accepted as standard practice in
wetal mines, This practice s applicable to
roof drilling and complies with the Federal
Mine Safety Code requirements,  Success-
ful comtrol by this methad depends naindy
upn nintaining the Gow ol enouph water
thrangly the deill, ssing watey coutinnonsiy
duringg the drilhng period, and  providing
positive ventilalion as needed.

113

High dust concentrations can resull il 100
little water is used, especially when vertieal
holes are drilled with o stoper-type drill.
It is advisable to maintain adequate water
pressure <o that a full low of water <an
be realized. Collaring dry—that is, drilling
the first few inches of holc before opening
water valve—can also cause high dust con-
centrationg mud should not be allowed.

Puring  recently drilling

abscrvet roof



with a wet stoper drill, dust concentrations
averaged 133 million particles  per cubic
foot of air :nd doubtiess would have heen
lonver dnud wot all the holes been collired
dey, an combitions bor anaintaini b s
concentrations otherwise were excellent. \Wet
drilling mnst be supplemented by ventila-
tion to obiain the desived contiol, the
waler does nod orest the dust complelels.
Other combitions being  favorabde, noemad
ventibting currents shondd prove adeqede
but will have o be divected to the drilling
operation.

ax

The suost frequent objection o wet, pncn-
madic percussion dritling is it it is s dis-
agrecable task, The splashing of e wiler
e it cuttings amd the wetness wnderfoot
are particularly objectionable to the driller
when the hewdroom s limited, as in many
coad mines.

Vi

fdous hydrandic rotary drills have heen

developed, and the use of witer o control
the dust veportedly has been suceessfully
applic o theay Phe Burenn of Mines los

tiol et had e

results obtained.

s opputtonify fe oleerve

The newd for o water=disteiliation sy <tem
or the of jucotveniont pressure Gk,
the adverse etfect upon some mine ool il
Hoor, and the dillicolly of vsimg wider with
clectric drills are other factors the il
the use of water 1o allay dvilling  dusts,
Results  of  tests conducted  with welting
agents, {onuy, and vivious types of wi uu
sprays, all with the hape of  minbnizing
factors, have been imlavarable, Satise
factory cquipment for producing and apply-
g Tomm has not been developed ;) waler
sprays bave provol inclicient, o thes fin
the performunce of wetting agents has not
justified their usc.

use

The operating principle of mosC dusg vol-
fectors s application of exlanat venfibdion
near Hie sotnee ol the dust, Nomerons doeg
control systems  lased  apon this peinciple
have been devisad for controtigye dust pro-
duced by all types of luu-uulu(ir rock drills,

Some  aof ' ¢
by proper application of lln\ [lllll(l]rl( Qie-
cessful results could he obtiined, even vder
the most difiicult conditions. Regirdiess of
results, unfivorabde operating Teattes e-

~ted their complete development.

ith the advent of roof drilling, die pos-
anlity that their use biere might overcome
the Tong ohjectione towet diilling ad

theer hinee “tr

-

(_) ; l

ol

cre applivable 1o electnic
gain stimaibated] their fonthge
developoent,  “To acet this need, severat
et of dust vodleetonrs o Ton e hieen noadde
avathable conmuenviadly, aed othiers o b
developed and vsed locally.

T 1930, the Purenn of Mines tagueated
AP .|l the Faxpevimental Mine, Phoaee
tom, 1% testitng dust-collecting deviees
ey clopred \'c-nulullv.lll) fer application 1o
Wiy i cond mines, The s ms fen
combucting  these fests were 1o assist the
destuners of the cqipment by evaluating
the ellictiveness of the devices under con-
trolfed  test cerpditions amld o enable the
Purean of Mines (o obain infornation on
dissvimination o dost during roof dritling,
and ong mcthods ol controlling o, that will
he beneticial to the miningg industry,

Elieder  this poogeran,
were conduacted for six
dist-collecting systoms, |
chinded a colleeting head,

vool

performowce (e
ditferent types of
wh design ! it
ate exlost ventilag-

e <usfenn caed peenns for et g thee
citcuncd diea bead vioen the e o
tieongh the system betone releasing §0 e
the e atmosphere.

Thee ddew uf thie hood as mest fagees Last
Devatie 1t alleets the dusteeollecting: o
cieney divectly mnd divkates the perforoemes

tenutred of the other pocts of the eollector,
Dieilling in leod reod prodnces e, readily
transported  particles,  whereas adrilling
soft voof, sueh as ovears above the s
Innngh cen, proaduces Loge, lelike jonr
tickes that tend 1o |||lu" et collecion
less it designed to accommodage  theis
tswsport, The colleciors apparently nwod
seeesshul fove avercome this ditiestiy
aveidingg vesterctions and usiime the clledd
of wravity to full selvimtage o moving the
il cuttings fromm the hole,

The proaidons Toroa Gight <eal
the abotll saeed tlhsonrh the
wore eritical oo the provision
where the hood vontacts the
varablie  resnlis tsed by

ol
[

[

Yy

where

Jrasses RN

Tor o vl
Chiekar-

wellective

I‘nvl“,

Hi

oicieome vy

reagamible sunount of  exhanst vendilation
Iather positive pessiie oxhansters o ait
miectors can provide an celegrate wde ol
extunset ventilation i the peevieashy men
tioned ditfiealties e avoirdel,

Removal of the dost Tond fy AT s -

g theough the svstem e been ey e

lein, ey accomnpli-doed either by o
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oparation of the large particles and me-
“hanical filtration of the fine particies or,
mee simply, Ly mechanieal filtration alone.
I'wo collectors have been designed for re-
noving the dust load by a washing action.

No attempt has been made to evaluate the
features of the various collectors other than
their eollecting  cfficiencies. It is obvious
that <ize, weight, sl porlability should be
pivent mare considerntion. I is noteworlhy
ot one of the most successful dust col-
fortors s co compract that one man ajone
v tsve it ahout and sel it up with case.

the results of some performance tests
inne shown that it is possible to reduce
vesl-drilling dust  concentrations (o five
milthan particles per cubic foot of wir with
divadust colicctors and that o dust collector
cane perform satisfactortly with cither pueu-
matic percussion or clectric rotary drills.

The favorable results obtained under sc-
vere test conditions indicate that dust pro-
dcad by pneumatic rool drilling can be
vontrulled more cflectively by the use of an
ctlicicnt dry dust collector than by the ap-
olication of walter.

The performance lests are not to be con-
uned as approval tests, such as arc con-
Incted by the Burcau of Mines on other
npes of cquipment under provisions of up-
pmopriate published sehedufes, Such a sched-
wle, cstalilishing permissibility tests, is being
mepared and uponr completion will allow
the Burcau of Mines to grant formal ap-
proval to equipment passing the prescribed
Approval-schedule  procedure  tests
Tave demonstrated  the ability of dry-dust-
allecting: equipment to control dust i ac-
ordance with the tentative Bureau of Mincf
ceommendations previously discussed.

Article IN, Scction b, of the Federal
ine Safety Code is speeific in requining
e nee of waler for controlling dust where
roof or other rock is being drilled with
nerenssion drille. This precludes the use of
Iry-dust collectors, successfully or  other-
vise, and the Tederal coal-mine  inspector
Aalternative hot i 3

Teste,

(A 1O [y eife o

4 the code where this practice is observed,
The citntion is wot capitalized, as nor-
ndhv would e done when a scrious haz-
ud 1o health exists, if, in the inepector’s
sisien, the dust « Cor e doing a good
ol Siatanents of .acts of the case are
neladed in the report under the heading

Coneral Infaranti The Pwenu of

Mines recognizes the situation of an oper-
ator thus ciled and suggests that he appeal
from the citation to the Joint Industry
Salcty Committee.

Acceptable dry-dust collectors have been
developed, and the Burcau of Mines has
proposed to the Joint Industry Safcty Com-
ittee a revision of Article 1X, Scction 1D,
to permit the use of dry-dust collectors
willt pncimatic drills,

Avticle NI, Scction 7y, of the code states
that men exposed o gas, dust, fume, amd
mist inhalation for short periods shall wear
permissible  respiratory  cquipment.  Rock
drilling, other than roof drilling, las been
excepted  from  dust-control provisions, in
nuy fustances, winder this section.

A comprchensive study of the aicborne
dust resulting {rom rock drilling in vorl
mines has been undertaken Ly the Burcau
of Mines: and data oblained from this
survey indicate that, int some instances, rock
drillers and olher workmen are being ex-
poscdd Lo injurious coucentrations of dust.
The appliction of dust comtrol to roof drill-
ing will stimulate the application of dust
control to other rock-drilling tasks. Rock
drilling without dust control cannot be jus-
tificd if and when suitable control methods
can be applied.

Summary

1. In Region VIII, 353 coal mines are
using roof bolling, and 03 million square
fect of rool area are beiug supported by
roof Lolts.

2. The roofl strata drilled for roul bolt-
hyg contitn significant amounts of free silica.
The samples taken from 51 mines in Region
VIII show that the free-silica content av-
crages 31 per cent.

3. Rool drilling without provisions for
dust control results in a serious health haz-
ard, as drilters and other workmen iun the
relurn air from the place where drilling
ts being done are exposed to dangerously
high counceutrations of silicu-bearing dusts,

4 Dust-control cthods are not userl in
conjunclion with roof diilling at 71 per
cent of all the mines in Region VI where
roof bolting is being practiced.

75, Wet pncumatic roof drilling, il prop-
crly conducted, results i favorable dust
concentrations, but it can affect the mine
roof and floor adversely, is o disagrecable




lask

Roof Drilling weith Dust-Control guipinend R

1e-
use

W), and
sysiem or

(particularly in low co:
quires n waler-distribution
of pressure tamks.

6. The develupment of dust collectors
has been stimuluted by the need for over-
coming the objectionalde {eatures that ac-
company wet pucumatic yoofl drilling and
by the fact that they cn be adapted to
clectric rotary diills,

7. The Doreau of Mines hoaganated s
prograam for testingg the oflicieney of dust-
collecting  devices  developed  commercially
for application to roof drilling in conl smines,
and the test work proved that the principles
applicd i these dust collectors are adequade.

8. In inspecling mines the federal in-
spector is foreed to cite 2 violation of the
Federal Mine Safety Cade whent voof deill-
ing is done with a poeusatic drill. even if
a dry-dust collcctor is used successfully; as
a result, the DBurcau of Mines has asked

the Jowt Tndustry Safety Connnittee fo ae-
vise the code to permit use of dry-dust col-
lectors i connection with roof drilling.

9. Control of the dust produced by roof
drilling is difficnit but murst be accomplished.
The clfort being expended toward poper
apphication of wet methods and newly  de-
veloped supplementary  devices should  re-
sult i oa fiph degee of suceess,

e Newl diillingg other than vanl il
ime has been eavepted From dast.contiol
provisiont inomany fiedanees by the Federal
AMine Sadety Codes This excoption s re.
wulted in'rock drillers and other workuen
heing exposed 1o injunions concotrations of
dust, Developurent suud application of  dust
control to voed deilling will stimnlate apon-
cation of dust contiol to other sock abritfiog

taske, Rock diilling withent dust control
canmol be justified #f and  wlhien suitabbe
control wethods can he applied.
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The Iurnace continued to radiate to (he
steel structural and building walls. No pro-
vision was made for air supply from the
basement or within the work space. The
monitor remained in its conventional form
dependent enlirely upon gravily for removal
of heat and gases from the furnace itself.
This represents the condition that -existed
uitil a few short years ago in most of our
plants.

Witl the application of the present knowl-
edge of radiant lieat, we continued to use
the circulating fans in the space surround-
ing the {furnace. Added to that were several
<ources of forced air supply through the
floor in the workspace, In addition fans
were placed in the walls of the building lo
produce a positive pressure within the build-
g walls. Radiant shiclding was installed
by dropping corrugated aluminum sheeting
fsom the roof level to within three fcet of
the floor and an extended hood type struc-
ture completely surrounding the furnace or
hot object. To assure ousselves that posi-
tive flow would take place behind this
shield, in some cases we have installed
power type roof ventilators commonly uged
in the foundry trade.

The curtain or shicld surrounding the fur-
wace served lwo distinct purposes.  They
keep the radiant cnergy entirely confined to
a central arca, The infra-red canuot escape
to be absorbed by the steel of the structural
parts of the building which in turn miy
become a  secondary radiant.  Generated
pases stay within the structure and do not

escape into the work space.

fans remain to assure ourselves that the
air will remain uniform iu temperature
throughout the work arcas.

While this installation may not be a pro-
found one enginceringwise, the following §
will illustrate an actual installation using

this principle in which very effective results
were obtaincd over one very liot summer.
A light steet framework was erected entirely’
around the hot furnace. Corrugated alumi-’
num was attached directly to this light
structure by micans of a Dblank cartridge:
acluated nailing device. In this way we were.
able to erect the entire shicld in a compara-.

tively short time,

We erected the shields to the roof level
allowing ouly very small openings {or piping,-

electrical services and the necessary struc-

tural steel work. For an idca of the entire.
structure surrounding one Jarge heated area;-

within the enclosure is a continuous type
lelir or annealing oven,

flow of imaterials.
covered by a tilted hood type structure. Ac-
cess openings along the sides of this an-
nealing lehr were provided with overhead
garage doors coustructed or corrugated
aluninum, Every othet bay in the roof of
the building was open to the sky either
through gravity type wventilators or the
power type. .

| Officers of the

We are sure:
that the temperature on the outside of these .}
shiclds will remain within a few degrees o(~
that of the outdoor temperature. Circulnling-

Openings at botlt
cnds were necessary to allow the continuous .§*
These openings  were §1

¥
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Industrial Hygiene

Industral Dusts—What Every
Supervisor Should Know

By L. E. IIAMLIN, M.D,
Medical Dir., American Brake Shoe Company, Chicago, 1.

Most manufacturing procedures are cagt-
ble of geperating varying amowts of dust
which nay be visible, invisible, dangerons or
imert. It is thercfore important that these
substances be properly classified in order
to protect the health of cmployces and pro-
vide safe cenvironments in which they may
carry on their daily occupations.

Obviously the supervisor should
some  konowledge of industrial dusts  sin
the responsibility for enforcing measures in-
stituted for their control usually adls apon
his shoulders, Unless he has 2 good idea
of the actual risks confronting him, he will
be at a disndvanlage in sccuring cooperation
from those under his dircction. Ability to
answer questions concerning plant  hazards
in a convincing mancr is a very importiant
factor in any dust controd progrmm, and if
the supervisor cannot explain the nceessily
of avoiding exposuse o toxic materials the
worker wnder bis charge is very unlikely to
paty attention fo it

have

On the other hand, a0 briel explanation
that carries the ring of sincerily and truth
cann frequently  correct  wnnccessary  mis-
understanding. For  example, a  capable
young cmployee wis worried about con-
tracting  silicosis becanse e worked in 2
plant where at tines there appeared to be
cousiderable dust in the atmosphere. e did
not know that this dJust was free from
silica or other harmful ingredient, but his
forcanan did.

Kuowledge of his own department enabled
the  supervisor to convinee the  workman
that not only was the dust inevt bt also
plans wae under way for the installation
of new ventilating cquipment whicl would
remove the patticles that were already pres-
ent. The wman was satisficd and the com-
pany was alile 1o retain the serviees o
pood cployee,

What then are suine of the fundimental
things a supervisor should know about in-

dustrial dusts?  Dust ix fotmed by reducing
carthy  materials to sonldl Provesses
like grinding, crushing, bl and drilling
produce dust particles of sives Trom the sul-
microscopic lo Lhe visible.

Fumes are formed rom combustion, suls
fimation  aud  condensation.  These  from
burning or melling fead or zine we typical
examples. The size of the particles is gen-
erally below one micron. (A micran s
17250000 of g inch.)

Smoke is usoally of organic orvigin from
such things as burning tobacco, wood, oil or
conl. The particle size is usually below @
half micron.

Mists or fogs arce formed by candeasation
of waler vapor and the particle or droplet
size varics widely.

The most important item to the suaper-
vicor s the veadization that e sy be deat
e with o dist which e pradiee Tedily
Tovem, Hlis fist consideration should i
“low is the wan himeell alfected ? 1e the
dust present in sollicient sunonats i the ai
to be a sottrce of dinger? Duocs it exist i
the pure state or is it wixad with otha
dusts? What is the aclual count of puarticle
per cubic foot of air, and what peromtayz
of these is of respitable size (helow 1
micvons  and  especially  those  below  tier
microns? How long docs it take to develog
occupational discase of the lungs from cx
postire to dust?”

All this may apper lo be oulside th
scope of Uie supervisor’s activities  sine
after all his job is concerned prisaeily witl
prochuction, Thowever, most industries plac
the responsibility for curying out salet:
measures on the foreman and it is apparcen
that his departivent will sufler i€ these
not properly ciforced. Safety therefare in
cliudes precantions sgainst avcnpatioeal dis
accidents soothat some Liowd
allisygy exposm
fines or othe

well ax
methods Tor

LS RS A
edpe of
Dom dangerons dusts,
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harmful materials is a proper part of the
supervisor’'s armament.

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

Much confusion aud wmisunderstanding
exists about the capacity of various dusts
arising  from occupational procedures to
cause physical disability. Exaggerated re-
ports and misrepresentation by individuals
unfamiliar  with their  specific properties
have incriminated certain materials known
to be quite inactive and absolved others
provess to possess hanmful qualitics. Expe-
rience accumulated through years of inten-
sive study and research indicates that the
rreat | majority  af  industrial  dusts have
little cflect on health other thau their
nuisance value and contribution toward poor
houschkeeping.

However, the fact that they are unlikely
to cause occupational descase should uot
Le usced as an cxcuse (o do nothing about
them. A good working environment demands
that they be removed in spite of their in-
nocuous characteristics and the smart super-
visor will do all he can to accomplish their
climination.

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

Vihea

srjority of hnemTul dusts cocountered
in manulactaring processes are fnacginic in
character.  The specific cffect on  health
vatice. Chromium, cadmium, arscnic, and
their compounds produce local irritalion as
do the organic du- it they can also cause
geucral intoxicati present in sufficient
amounts. The dusts or fumcs derived from

the hicavy moetals like lead, mercury, and
mangancse can be highly toxic and poisoning
from these substances has been recognized
for many years.

Recently scrious and even fatal iliness
has been found to occur from exposure to
beryllivm and some of its compounds while
smother  occupational  condition  kiowst as
“Shaver's Discase” has produced scvere daug-
age to the lungs of workers exposcd to
fumes arising from the fusing of bauxite,
the chicf orc of aluminum, in the manufac-
ture of arlificial abrasives.

Generally speaking, the particle size which
is most dangcerous is in the range of one-half
to three microns in diameter. Parlicles
farger than these scldom reach the alveoli
or terminal air saces of the lungs since they
are filtered out by the “cilin” or natural
protective mcechanism of the nosc. throat,
and large bronchi. There is also good cvi-
dence that particles below one-half micron
in size may be retained in the Jungs in sufli-
cient quantities to result in discase. This
means that the visible dust in a working
place may not be as dangerous as the par-
ticles which arce not scen by the naked eye.

Industrial hygienists emphasize this and
also point out that althongh the amount of
visible dust in the atmospherc in the vicinity
of a ceriain job appears great, it docs not
necessarily mean that the worknum is in-
haling gignificant quantitics of harmful par-
ticles. The exposure may be intermittent
and of briel duration, or the air at the
breathing level of the cmployce may be
sufficiently clear that no utdue risk is in-
volved,

With  the exception of  herylims and
haxite few ol the aforementioncd dusts
cause dwmage to lung tissue and, as cx-
plained  previously, not cvery person so
exposed docs develop occupational disease.

At the present time it is generally agreed
that the most imporlant scurces of indus-
trial discase of the lungs are free or un-
combined silica and =asbestos.  Silica or
silicon dioxide which makes up approxi-
midely 60 per cent of the rocks and mincrals
of the carth's crust, is tle specific cause of
the ailment alfecting the lungs of workers
in dusty trades, kiown as silicosis.

It is very importaut to recognize the fact

that this widely known condition cannot
be acquired from any material other than
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free silica and also thit it happens ounly
when particles: smaller thau ten micions in
size of this miucral have been inlialed over
long periods of time, such as f{rom two
to 25 ycars with an average of ten ycars,
The term “free sitica” usually means quartz
of which there are many varictics. Thete
are also other forus of free silica.

The scarring or fibrosis of the fougs
which results from the action of uvncombined
silica casts charneteristic nodular  shadows
in (he chest roentpenoprams of those af-
fected. [requently this is the only way the
discase can be dcelected as it causes no
symptoms in the carly, uncomplicated stage.

Other dusts may produce x-ray patterns
which are diflicuit to differentiate from sili-
cosis and some unrelated illucsses may re-
semble it closely. The x-ray pichiure ob-
servedd after the inbadation of jfran wxide
particles among some welders and griwders
shows densities which are all 100 often
mistaken for those scen in silicosis. Since
this condition (siderosis) is harmless, the
implications of such misdiagnosis are oh-
vious,

Unfamilingity with industeial discases of
the lungs by those charged with evaluating
them properly has resulied in enmiployces lic-
coming necdlessly alarmed, Torsaking their
jobs and forleiting senjority while industry
has lost poced workmen sl paoduction, 1y
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aid nujust clidms for
(1.' li(m of this sort the supe
op with the rest siuce, his’
Y1 hound to be affected by igy
conditiems.

To attempt to 1ell the supervisor wdl
should know about 1he extensive subject o
inddusteind disty s an impossible assipomens
Suflive it (o say that the more e e
aboit thear through hix own voliticn, th
better his qalifications Tor hig job will e
Throuph sucle caterprise e will onter o e
ficld of endeavar and discover a [ascinatin
experience which will pay dividends hoth t
hunself and his company. .

The complexity of problems which eor
front the dircctor of any department i
today's exacling  requircments  presenls
formidable clallenpe to his resources, an
this, aloagr with e workings num’s geanea
able dusistence on oa better plwce W weond
demonstrates that o knowledge of industri:
hiygicene iy well he a most Boporamt faere
in the chcient discharpe of his duties,

The Dest treatment of any disence assie
ated with fnedustey s nat 1o let G0 Ly
din the Gest plwees The proldon i for eme
neers rather than physicians, but, reeardie
of the one on whon the bueden falls, 1)
frrad oteoine depends upon the inlerest o
Wethcieney of the wen who mooages o d
ot ferend, )

Occupational Dermatitis; Teamworlz in Engineerin-
and Medical Control

Ry WALTER F, SCHOL'TZ
Supvr., Industrial 1tygiene, Allis-Chalmers M. Co, West Allis, Wis

We have accepted the chiatlenge that oven-
pational  dernmditis - presents o industriad
medicine, ad accordingly it can be staled
thiat with propor cue and intensive eduea-
tional progumes, occupationad dermatitis cou
be checked smd great savings cilected.

Threowshe the stitalion ond nintenanoe
ol conhiol measares worlimen coan be pao-
tected  agninsl dermatitis produecingg el
chemicals, cle. The ddead contvol miensures
will protect warkmen alb alongs the tioe- -
from the nuaulacturing of the bosie mnte-
rials to the completed fabriented past.

Modern iidustry raday i becoming so

et

coenizut of the henehite of mood pre
mastres U ey e aut only velyine
the warker alane, Tt nve secking the e

wirrls of eve None cotieeg senl

Since the poonf of the pudiding i< dn s
cuding, T owenld hke to state wlet hies 1
done ntiates] :
coctpational dermatiti comtiol amd prea
tion which stypted wy P90 a0 the Welp N\
This Conrcentyor

ol a vean Prevram

workos o eue company,
e Boe reentad e o 2 per eent
creise and aogeductie o TGRS o 2
antlion manlio

e
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The Evolution of Safety

By CAPTAIN EDWARD C. HOLDEN, ]JR.
Vice Pres., United States Protection & Indenmity Agency, Inc., New York, N. Y.

There was a time when, in the minds of
many, the science of safety wae the sub-
ject of derision and mockery, a thune when
it stood as a sorl of fringe of disconnected
mysteries bordering upon the black arts, a
dangerous sort of thing capable of looking
with equanimity upon the evils which lay on
one side of it and with a hopeful and
henign expression upon the conventionali-
ties of life on the other.

Accidents were often considered to be acts
of God and to take care was a violation
of onc’s trust in God. In any event, in many
circles, it was not polite or politic to speak
frankly about safely, of human slaughter
or the barbarilies of accidents resulling in
death or permanent  disability, of human
ssllering and ol the  other attribules  of
such cases. The Iuman tendency was to
“soft-pedal” talks about salety and the acci-
dent problem. So, the whole safely move-
ment was looked upon with a huge question-
mark. A consistent "do-nothing” attitude
prevailed in so many instances that the fre-
quency and severity of uccidents continued
to increase at an alarming rate and hecame
an cconomic hurden,

Undauuted, a pioncering spirit prevailed
in the regions ol scientific safely inquiry.
Although the vaice of the safety advocate
was all but fost in the wilderness, nevertie-
tess his work continued in the firm helicf
tHhat the mwan who dares 1o do something
worth-while will ulilmatcely gain a following,

A< the froits of accident prevention be-
came mowe and anare evident, it geradually
developed 1y a stape where it could be re-
warded, at least, as respectable: and, the
main criticisms of it conceined its so-called
mpracticability.  Some cxecutives said:
“Salety will cost too much.” Qtliers saiil -
“Safety s a fandangle iden, it will not
work” And still others remarked: "We
dow’t want these safety people telling us
liow fo run our jobs, our business, ctc., ete.”
This was the Age of Adolescence of the
science of safely.

Then ¢+~ the Period of Maturity, when

the scier £ safety, Ieeling the strength
of its wu » could no longer harbor itself

Aaritime Iuduslrérs

within the cluister, but came out into the
open and nade the affairs of men its con-
cem,

The Age of Utilitarianism in the sciencef

of safety was upon us. More and more
the conservation of menw's lives was done

processes of management rather than by
resorling to the caprice of superstition and
the vagary of the mystic charm, "Lady
Luck”

The science of salely now stands ready,
a willing servant, to reduce the uncertain-
ties of life to the ultimate minimum when
we, her masters, direct her cfforts and ul-
lize the skill which is within her.

As 1 lhave sat

by the product of man's intellect in lhtE,'

from time 1o time i

gatherings of excoutives who are interested §
in safely, such as this meeting of the ma-§

rine industries, 1 have been inipressed with
an ever growing feeling of cooperation amd
mutpal  understanding  looking  toward the
solution of accident problems. You- demon
strate that no human progress can be mad

unless we remain critical of defects, alti 3

as to practical needs and fertile'in mind

and thought for possible improvements, The k™

time worn doctrine of “laisscz-[aire” can m
longer he accepted if husiness is to swrvive
the perils and costs of accidents.

The entire marine industry owes a pe f

culiar debt to you leaders within the indus-
try who luve recogmized that safety hos

hrought increased cfliciency in operations §

You have contributed much 10 the conser
valion of newpower which is sl important

during these criteal days of natiomd emer- E

Bency, . ‘

We know that you will not relax in your
salety activities. To the contrary, we are
convinced that you will increase the tempo
of your efforts fo mcet uew, challenging
conditions. The grgatest dudlenge of all is
to prevent human failure in chipyards and
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wHely i steel warchousing where the va-
victy of sizes, types, grades and finishes of
the steel carried in regular mvemtory is par-
ticularly great.

Problem number four was the ciployee’s
wmeotd attitude i relation o the work pat-
tern of the industry. The high degreée of

The Use of Wetling Agents to Control Dust
in Industries

By G. A. MAU
Vice Pres., Johirsson March Corp., Philadelphia, Pa.

Within the past two decades chemists have
developed materials witle properties similar
10 soap but without the limitations, resulling
i a large number of compounds with re-
mackable physical propertics. The helawvior
ol these matevials has sugpested their use
in a wide variely of industrial ficlds.

These materials are kuown as Surface
Active Agats since their primary cffcct is
at tiie boundaries or surfaces between two
phascs.

Reduction of interfacial tension, fowering
of surface ftension, jucrease  of wetling
peower, deflocculation and anolsification e
some of e resvits of this activily. The
synthelic surface active agents first camie
into usc iu this country about 1930. In the
few years since their introduction, they have
become  nmncrous and  varied, and  have
found many uses in diverse fields. The
surface active agoats can be subdivided into
five groups. Wetting agents, penctrating
sgents, dispersing agents, cmulsifying agents
wnd foaming agents.

Reference will be directed particularly (o
the hist and second groups. Namcly, wet- -
ting agenls; producing increascd welting or
spreading of an acqeous solution or suspen-

won over 2 repellent surface and the see-
vid  group,

peneleghing

more rapid passage of a liquid into
sabid.

previding
a porous

With the above brief discussion on sur-
face active agents, or as | will sefer 1o
them from now - g wetting agenls or
ceopound, 1 it to discuss the use of
welling agents t¢ .ontrol dust in industry
and particularly, the foundry.

Melals Industry

Hexibility in duily job assiguments, bringing
about & constant change in duties and indus-
trial cuvironment, demands a gencral safety
knowledge of the warehouse operation. This
is difficult to establish except through expe-
rience gained during an extended cploy-

mient period.

I like the popular definition of a welling "=
agent, which merely states that a wetting.”
agent added to water makes it wetter. Per- 4
haps, we should slate for thic purpose of A
keeping the chemical terminology  straight, -,
that n welling agent is o material which, |
when added to waler, or to any other liquid, *
will cause considerable reduction iu surface
tension. Safely and health have bLeen bene-

fitted by the use of welling compounds in' ¢

many industries. Safety—in providing bet-
ter visibility around plant and cquipment, -
health by preventing the absorption or in-
ladadion of dust,

Dusts, whethier toxic of not, are harmful
aud an altempt to group dusts under the
lieadings “active” and “inert” (with refer- -
ence to effect on health) has proved unsat-
isfactory. Investigations lave proven that |
practically all dusts may be harmful if
breathed in large amounts over long periods. .

In this country, dust discases usually des-
ignated as “silicosis” is nore or less common -
among  workers in the wmining, grinding,
granite and foundvy industrics. According
to Lanza and Vane, the cstimated number -
uf men exposed to Silica-Bearing Dust in *
various industries are as follows:

Process es Expused

62.000
30,000
sandstone, cle. L ....... N too 72,000
Siwlting & tetining . 100 14,000 -
Fonadey workess ., ... ... PP L] 200,000
Potteties, glass works, stone products 30 70,000
Grinders, bullers, sand blasters,
vitieous enatnelers 62,000
Estimated total for m . quairy-
ing and manufacturing industries, 450,000

popaty

n. )
% In addition to these there are “thousands

d

Lol workers who have bren exposed to silica

dust in these various occupations and are

. ol
now engaged in other forms of work.

In order that we may better understand

e gurpose of his discossion o wetling

agents for dust control it will be necessary

"o discuss the dangerons dust particle size
cand the wetting ceffect of raw water com-
“paral to wel water with the proper surface
S tension and group combination.

Not all of the particles of doduded ded

i aeeess o are retained by the human

o hgs. For tliese reasons, the size ol the

“dust present in
“should be determined.

the industrial atmosphere

Investigations live proven that particles

“greater than 10 microns in longest dimen-

sion are very seldom found in the lungs,

i and that the particle size formd most con-
Cmonly in Junps were three to five microns.

Due to pravity which causes rapid setiling

Lol suspensions sl due o the potective

o

RSk

action of the mucous surfaces of the upper

respiratory tract, the lawger particles do not
penctrate to the terminal portions of the
lungs,

Therefore, it is obvious that attention
should be given chicfly to those particles
which are fess tian 10 microns in longest
dunension il wlnel can cater the baogs.

This proup parlicle size is very dithenlt

to wel, and requires not only a low surface

tension liguid but a fine atomizing spray
norzle. Dust control by wetting depends for
its cffectiveness upon the fact that, once the

Sdust has beew trapped in water or some

other liquid, the particles are not casily dis-
.persed again in the air, until proper disposul

has been made.

Dust cantrol by wel methods is affractive
“yom the standpoint of cost Tt has not hr'q-n
Wighly successiul in certain industrics, \\'l.”I
raw water.  Many articles have been writ-
ten quoting not fon pood yesulls in.;}u'h
applications as prinding wheele, rock drilling,

Dust control with water is better than wo
wetting at adl, but would not rnlu\'.v the
dust count suflicient!y to be safe, and in the
case of some dusts, coubd nnt he wetted ol
A, especindly the sizes 1 miceons or less

‘0 obtain better wetting, experimentation

vt tg flic use of wetting azen's.

T hysies of welrttzoroopot aite’s

The Use of Welting Anents to C

cof

G
Bl

0003

'Is

(N . TR T
der wnnenen s basically Gng

&y Alin Of Jiguid must
I’lp')ll the solid hefare wcllin{z' ]
veenr, A bguid will spread onnsotid Gf
the surface tension of the Iatter is greater
thet the sty of the interfaciat tension be-
heeen the solid aad Houid sl the surface

tensiors of the Tquid.

el

Theretore, tie weltingg power of o liguid
increses with s dectense in its surface fen-
cionn, Ay dusts ase wetied only witls joreit
dithenliy Deeanse of the presence of ‘.uln-_lln:r
Bty abvesdy bt bt van the sorbaee, i
b anight Lo sulsrped aiv, whicl ovems
in o dust clowd, Then wetting will Il"l.l:llft'
place undess the spreading f(}-rr (J.lhu fiquid
ic preat cnongh to diive ot e v layer

A welting agent or compunmned of surface
active agent geonps will fnomeast ses Tin-
nish 1he ling force of the liguid to
ditve ol nd wel the dust,

Time will not permil s disenssion nf.nllu-r
Hean the Bigh pointe of Just contead in e
fonndey ddustey,

Abant three yenrs faneded
sonne fonnday dost thit was "'l“l'l:l"" arentd
the wuller, and asked whether it conhl L
Auele to iy

ape, 1owas

wetted with o wetling spend.
aurprive, i wies a combination of forndey

dests gl id net d ot water or noy

IRTITN Il\|-r ol preap oo weltigy .
Knoan at that time, \We ladly 6 nll
componnd - of - surlace active apents that

wemld attively wet this dust. Dhsts dil'lu"ull
to wel dan e wetted i the |-rn|n‘|‘.\\'(‘ll||l'4
componnitl as nsed el the :\|-|:|u':||u-u cor-
rect, One without the other will not worl.

So far we have touched on n uli<r|l'\_k‘§v.u|
of the twpes of welting agents, that @ h«!nul
with baw surlace tension i best Tor wettine,
prowiding the dusd aud Heuid are compaitibde,

it thes size duct gratick we shonbd e
et anterested doas theee B0 hive merons
e particle iz Jese Ui 10

peneralty

wise compunes 1o foee |-.||||-h~

|||;("'ll|\_
\i/l‘\v
Five cificieny of owet dusd control 13 d'z-'
upwen the decree to wluel the parli-
welted Tmpor ot Dactors tiat de-
wettability or “dusts are the propere
connpearnnd e gl application of the

peensdernt
cles e
terminge
weltiter i ;
Proper paticle sioe spray sdiien wille 1

vl ep

sl e

fupe] o appliooe

R
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Another big factor Tor efficient wet dust
control is the sclection of proper type noz-
sles. It is conwnon practice to cmploy “a
narzle” whether o salid or hollow cone or
Hat sheet spray. No wutter how  ceflicient
the wetting compond may be, il the proper
nozzlie with proper spray paltern and angle
are not at the right location, resulls can-
not be obtined.

The methods usully employed to oblain
finc atomization are high pump pressurcs,
liquid with air wmisting nozzlcs and very low
capacity nozzies.

High pressures are not desirable {or dust
welting. The high pressure spray causes the
dust to disperse beyond the spray area.

Liquid air misting nozzles are very salis-
[actory for spraying arcas 10-20 ft. from
the nozzles. A very fine fog or mist sprav
can he obtained with these nozzles provided
sufficicnt noziles used Tor the spray
patiern. These nozzles are reconmiended lor
top spraying of shakcouts, s conditioning,
crane shakeout, cte.

are

Low capacity nozzles can bey grouped and
vsed on medinm pressures (0-70 psi) to
obtiin fine particle atomization, for close
proximity dust comcentralions near  cquip-
ment or cenveyor tansler poinds, ete. These
nozzles ave now available in capacities of
2 to 24 gallons per hour.

Most wetting agents are shipped in con-
centrated form and require dilufion when
used for spraving. Eflicient, durable, auto-
malic  propottioning cquipment is  reguired
for successlul wet dust control, Propor-
tioners meeting these conditions over o pe-
riod ol vears e now avaikdile,

Wetting Compounds ue of greal henefit
to foumdiies, not only for dust control but
for such things as fire Oelting, core knock-
out, cleaning castinges, core wash, recondi-
tioning the moulding sand, cupolan  smoke
countrol, sand tempering, clc.

Dust contral o1 crane ol neehine shake-
outs, mullers, ol candilioning,
grinding and cleming departments are the
aieas wheie {onidiies T
compounds very siccessful,

o,

poven weiling

The application of wetting compaunds on
Toundry floors or willes, prevents dust aris-
ing wher colling equipment or men travel

over th It keeps the Hoating dust parti-
cles fron. occominge aichorne. For general
nee, where the wand e accomuliding over

large areas and is not regularly removed

welling compoundc are infinitcly more tl
fective than spraying with water.

Plain water wets the surfaces of the lloof
sand, causing mud, or may run fo lower
levels causing puddles and excess surlae
moisture in spols.,

Because very litthe penctration takes plo’

air currents absorb the moisture rapidly,

allowing the sand to dry and become dusly

shortly after the water application,

When applying welting compounds to the :

floor a flat cutling spray nozzle has be
found wmost cffective.

\Ncllmg compeunds permit the wetling o(
floors in the mclting and pouring areas be
cause of quick decp penctration of he mois-.
turc in the sand and much less possibility:
that

quickly.

Crane shake out of c1sl|nu usually in-
volve large arcas in the main hays of many
Toutdries. While the shakeout pcnods might
he ¢onfined to night or c.lrly morning hours
when few cmployees are in the area, mod
of the foudry becomes contamiualed with
airhorne dust that is easily vibrated loox
from the building strocture and equipment
when the [ull force of workmen are 2

work. A fine atomized solid cone spray ap

plicdd from nozzles attached to the cramt
bridge over the shakcout arca has been used
successfully at a foundry.

At another
stasnd was built with the fog air misting
nuzzles, whicly, is placed in a posilion o
upusilc sides of the working which might
be 25 feet or more in diancter. This type
nozzle ie ulso used lor spraying over Iht
shakeoul table.

The fog air misting nozzle is used sue
cessfully to supplement exhanst systems o3
shakeout machines. Tf the table is large and
the dust is not being properly  exhausted
the air fogr misting oozzle has successfully
conlrolled the dust i areny nol exhausted
it migint be over

cand not leaving  underneath the slnkwa
fast conongh,

The amount of dust produced by sad
condilioning cquipment is influenced I
Ly whether the sand is handled dry or n.

The samd shoubd be moistened witl welling,

s band loading of muller operations,

sand ncar the surface will be wd
cnough lo cause spattering of metal. Pene-
tration with water is difficull and cvnponlts.

foundry, = speeial portably

the ends of exira large
work c\lun(ling over the table, or due

compounds to climinale dust before proc-
essing.

Wherever saud is thrown f{rom condition-
-ing machines, direct pressure nozzies with
apacitics consideraddy Lurger than the aver-
age dust nozzles are recommended. This
nozzle must have a fine atomized spray be-
cause welling of the sind is necessary 1o
cproperly control the atmospheric dust, Fe-
- pendent upon bin capacity, we also recom-
“mend (or large bins air fog misting nozeles
sover the storage arca to conlrol (he dust
and to revive the treatment in the event the
vsand stands long enough to hecome dry and
dusty.

‘Wetting compounds are heing success(ully
used to control dust arising during skip at
which
are not exhausted. Sl capacity nozzles
mounlted over the muller bowl will wet the
floating  dust particles with very Tlittle or
toutrollcd moisture. I lemperimgg of  suul
l: required, the wetling apent i< intraduced
in the water line,

Core knockouts may produce even grender

In order (o propery wlnnister «

safefy
program, it is Br<t necessary to establish the
proper orgawmization. This orpsugzation mus
we e supguint of all dudividuats in the
companty [rome the ehadommn of the Tooad
and president 1o the newest pay roll e
ployee,

Second, 2 definite safely policy nmst e
formlated by all devels of nnsagement in
cmjunction with all sucilers of the safety
org o, This palicy shouhd he llexilie
enonght o et cliagd
ancrponcies  witloat
troudie.

we comditions andd
catsing ventosien o
Third, it is necessary that the inportance
ad proper eamplisis to safely be recognized
by alt levels of weomgement and by oevery
ouployee in the  company
> Moyees just heing hiced.
Fourth, 2 dchuite follow-np and  cheek
¢ System througl reports nd on-the-spol in-

inchadings cm

The Administration of 3!};{[2{}

Programs

il'-

fagdia Mzt IEEe de sinadl,

shaped easlings digsperses enosmons mounts
of dust. Wetling componnds are ellective in
softenimge cores, prking: than dustless and
mche easicr o temewve Drons the eastings,

There e pumy other applications [og
weltime compeanuds to control {oundry dost,
and  there are cerfainly many more ascs,
cuch as lemperine aned poenetrating apents.
The few applications mentioned are merely
to show the possibilitics.

1 trust 1 have expliined: 1. The purpose
ol wetling ageuts, that practically any dust
can be controlled with the proper wetting
componnd. 2. That dust particle sizes of
three o five microns or sizes less than 10
micrens require low surface tension liguids
compatible with the dust. 3. Thal a wetting
compound must be atomized to fine micron
size droplets for dust cantrol. 4. That cor-
veet nozzles for temperingg and pencead wet-
ting, aod fool-proal cquipiment e neces
vy, anlonbic proporlioning  and nazzh
certrol 1o neike wet dust control o speeess

The Administration of Safety Programs

By A. C. BECKSTEAD .
Dir., Salety and Technical Employment, American Smelting and Refining Co..
Salt Lake City, Utah

dpeeticns should b cotdneted consiantly t
fotlow the pravress of the salety program
and G prevent Ll practives fronn develeg

e el enlarang.

oo Fih, ndividial pdaa calety deperetnen

net he provided awith tiained peconned o
‘!ll-\lt'(" wilth Ihe b ity wred equipaee
o de the job expectod,

The Tellowing outlines the orgamzation
f:nr the adiini-tration of a0 sadety
Wi presently et wp o the
Sinelinge anl

prrenziia
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served solely for engincers, rather, we do
mean that people engaged in safely work
must he alle 1o analyze, to Judge, and to
decide. Mre, Ward, will you discuss  this
nrtter of analysis? :

Mw. Wakn: Often, accidents scem (o stem
from uncontrollable factors, and the appar-
ent cause is that the accident was due to a
humr.d inlierent to that peculiar joh or oc-
cupabon.

Now,
nol

m salety work, such identification
i sullicient.  Since we are inlerested
in ”',CA climination of nunsafe acts and unsafe
conditions, we must go further. \We must
seek out the real cause of the accident, This
can best be done by the application of logic.

s

We must take what we have learned of ~

the rc;|.| cause and set up our objective—the
correction of the factors which caused the

Metuls Industry

accident.  Accident investigation has 1o

value, whatsoever, if it does not succeed i+

developing o safer micthod of daing the job
on which the accident oceurred.

Thus,.u'c have completed three points i
our accident analysis program.  We haw
looked at the apparent cause; we  havel
searched out the real cause; and we hare

established, and set up our objective. Bu}:.

the full accident analysis, as we sce it, is
u.m(lc up of four points. We must cs(’alr §
Ix.sl'u respousibility ; not necessarily responsi-§.
hility for the accident that has already hap-§-
pened, .lmt rather, vesponsibility for  the

correction of the conditions that caused ek’
il’cculcn(. We've all heard the old proverh
Something that s everybody's responsibil

ity is'nobody's responsibility.” It never had i

a betier application than it las in accident -
prevention,

News Letter Co-Fiditor AV 10 AL, REDWOOD, Siaety Supervisor, bindoatvial Relations
Department, Algoma Steel Corporation, Lad, Sault Ste. Marie, Ontario, Cineda,

sEngineering and  ractices Caommittec--A,

)
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" BREELAND, Lone Star tas Cop R 1. ROADPER, Humble ()I|.\.\ I.\rhn:u)} k|.“'i
"GERALD 0. LOCKWOOD, Continental Casuadly (_'u.‘; .'\', \\': BAC l\.. l-<s0 ! Ll\l:l\.l;\:

Oil Co.; C. L. HIGHTOWER, United Gas l’ipc. Line (,'f'; R: l l)-('"\](~"’N|~.

Standard Ol Co. (Cal); CLYDE W, SMITH (Retired) ; (-.|'.Hl((.'|'. LA I N SZ\: |-.
v Consultant: V. R, CURRIE, The Texas Co; 1 J. Sl".Nf'\ll'. (Retived) s 11 WAL
_LACE, Sinchir Prairiec Oil Cag ROY S BONSIE (Retived),

REL, Shell Pipe Line Corp.; D.
KENT, Magnolia Petroleum Co.; I HOWAR




)
Officers of the

PUBLIC UTILITIES SECTION [

24 Poster Committee—1:. M. CHASLE (Ch:lirul;ln)_lS:l[L‘ly Dir., Centexd Vermont Publi

NATI ONA L S AF ET Y CO UNCI L 1951 '52;. :"f': * Service Corp., Rutland, Vi.; PAUL WINDSOR, Safety Fag, Barean of Safeiy,

Chicago, L

Membership Commitice—V, T, ELLENBERG (Clminu;m)', Salely \)'u:,. ,\llzm’\‘;t_:\ (1"\\
 Electric Co., Atlatic City, N. L 1 G I)I(TI{I,I\IS()N, Supt. of /\‘('q'. i na,‘ \\.-“':"“"
Electric Power Co., Milwaukee, Wis; T A, l"I’()l,!".M\', S:ll'.cl_\' _h‘""‘:"" lulnlry ':\H\'f
icc Co. of Northern Hiinois, Chicape, T ,'\\'l.lf.f\" R SHENEE, Safety Fovineer,
Rural Elcctrification Adm,, Athwta, Ga

Water Ulilitics Commillee— FONS I THUGHES, Sufety  Fogineer, Pavitie Pewer &

Ceneral Chairman—\W. Hl. ADAMS, Safety Consultant, Amecrican  Gas /\ssocialiml.’>
: Light Co., Public Service Bldg., Porthod, Ore.

New York, N. Y. B §
Pice-Chairman—\V. T. ROGERS, Shfety Consultant, Ebasco Services, Inc., New York,"

:V:I""'“fl‘l)' Commitice—-DAVID AL FLEMINtG, .\';\icl)' Promation Speeiabicl, UL S0 Dept

of Labor, Bur..of Laler Standards-Salety Stoglards, Washington, !). [ ll'.'\l\"ﬂ.l'

W. MASTERS, Safcty Dircctor, Asplunidh Trie Fxpert Co, Tenkintown, 1.

3 : ‘ Program Commiittee—W. S. KITCHEN (Chairnun), System Salely S.np\’r.: /\pp:-l:y‘{uuu

Ingineering Committec — ROBERT McELDOWNEY, JR. (Chairman), Safety l)ir.,,s_", - iilcclric Power Co., Rounoke, Va.; W. F. BROWN, Safety Dir., (uns:-luliu.ml |.‘,|N,'"
United Fuel Gas Company, Charleston, W. Va.; F. 1. LAMASTER, Head, Safety " Co. of New York, Inc, New York, N, Y.; R. I, DOUGLAS, Safcty Dir., he Detroit
Jub Training Section, Munagement Div,, U. S, Dept. of Agriculture, Rural Electrification - Edison Co., ectroit, Mich.
Adin, Washington, D. C.; EVERETT RAVN, Dir. of Safely, Wisconsin Power & ' . . f Safety, Commonwenlth
Light Company, Madison, Wis.; C. A. COUTTS, Div. of Safety, Northern States - News Letter Committce—JACK APDPFEL (~Ch:'urn|:m)._ Sll]n"r: o s “ (I_\_ ' -. - \\."'\_
Power Co, Minncapulis, Minn,; LESTER LIND, Safety Dircetor, Michigan-\Wisconsin Edison Co., Chicago, T 1L 10 FAVNIE, Safety Supvr, The Philadelphin Gas Wark
Pipe Line Co. Detrit, Mich. ; Co., Philadeiphia, .

Secretary—D. C. STEWART, Niagara Molawk Power Corporation, Ruflale, N, Y

- Statistics & Contest Committee—R. 1, WALTER (('h;uirm;m),‘S;xl'cl_v.lﬁ‘rwl.u.u. (h.n:.l'lil
Public Power District, Omaha, Neb; M. M METHRING, Safety Sw'v, The il
delphia Gas Works Co., Philadclphin, Pa

Pata: Shect Subcommittee—~FREDERICK G. HARRIMAN (Clairman), Safety Mgr,
New England Power Service' Co., Boston, Mass.: HOWARD K. COOK, Ass't Mgr,
Safety Dep't, Philadelphin Electric Co., Philadelphia, I'a.; EUGENE E. EDMOND- -
SON, Safety Director, Texas Eastern Transmission Corp., Shreveport, La.; C. E.°

H N peci *roj itlce—).. C. SCHAFER (Chairman), Safety Supv,, Michign
HAMMON, Safcty Dir, Columbus & Southern Ohio Electric Co., Columbus, Ohio.. * Special Projects Commilice N

Gas Storage Co., Jackson, Mich.; R, S. METZGER, Dir. of Claims & Safety. :‘t"l”!.'
Ydison Co., Toledo, Olio; C. A. FISCIIBACK, Safety Supvr, Southern Calilornin

Sufety Instruction Card Subconvmitiee—E. T. MARSHALL (Chairms Syst fety . 4 : T
wfity Tustrction Ca o (Chairman), Systeu Safety , Edison Co., Alhambra, Calif,; V. L. WOMELDORYF, Salcly Dircclor, THinois Power

Eng., Powmsytvania Electric Co., Jolmstown, Pa.; FORREST D. NORBERG, Salety

Dir. Utsh Power & Light Co,, Salt Lake City, Utah; WILLIAM J. EASTON, Dir. of | ,; Co., Decatur, 113 17 JOUN ALBI, Safety Supvr. City of Scattle, Dept of Lighting,
Ace. P're, The Cincinnati Gas & Electric Co., Cincinnati, Ohio. ’i Seattle, Wasl.

Sufety Idcas Commitice—R. R. CONN (Chainnan), Supvr. of Training & Safety, 'ower
Station Dept,, Duquesne Light Co., Pittshurgh, Pa.; EUGENLE D, McATELRL, Asst
Vice Pres, & Safety Div, The L. E. Myers Co., Chicago, L; C. D, MURDOCK, -
Safety Supvr, Kansas City Power & Light Co., Kansas City, Mo.: R. N, ELF- fiv
STROM, Supvr. of Industrial Safety, British Columbin Electric Railway Co. Lad, ¢
Vancouver, B. C. .

= Members-at-Large—15. A, THORNTON, South Bend, Ind.; 1. A ALBERTY, Co-
) fumbus, Ohio.

.."'i" Conncilors (Past Geneval  Chairmen)--1910-17, ] 1 DOUGELANS; v|‘?l" 20, \\ll,.l.tf.\
% MacLACHILAN; 1025.26, 3. I McCULLOCH; 1926-27, GEORGE Hlj'l:; 1027 _t.
C 1. RUTLAND; 1928.29, 11, F.WERR; 1030-31, 1. S Hl".l\l.'MH.\l: I".l!-.‘_:
GA DOELLER; 1942-33, C0 0 BOULET ; 108585, 10 1 KREH D 193530, ROY

Pisual Aids Committee—A. I LARSEN  (Chaivoun), Supvr, Safety & Treaining Div, § M., GODWVIN: 193839, R S0 M I",'I"Zlél",l{:.l"."’ .l!". .”' .,\' ':'(.)":.'\‘,\ : ':::'ul‘l‘
Comt. Bept, Conmnonwendth Vdison Co, Chicago, 1Ly G, I, SEREY, Safety Dy, L. CHARLES S 8NVDEN “I'!»Il A (,', ”,'\\,:\l\.;\l‘lf |”-'. L l, :i,“ |;
ulf States Utilities Co, Beamnont, Tex.; C. W. PROVONCHEE, Vers. Dir, Provie £ CAN; 10434, F 8 MINER: 001do, ) F OBRIENG 1910-07, 10, LESLLS
dence Gas Co., Providence, R. [; D. L. ITUSK, Safety Dir, New Jersey Power & 1947-48, J. 1BB. PORCUER; l‘)-lB-'l‘?, E. L. FITZGERALD; 1919-50, JO e
Light Co, Dover, N. J. L LELLAN: 1950-51, K. L HANNAFORD, k]

‘A;. . . - v Paon e . A [N . . - e S.‘ ' .
Health Committec—DR. HART L. FISHER (Chairman), Medical Dept, Chicago Tran-> 7 Special Representatives—\W. . BROWN (( "'f"'i'-"'- Ave: Pre. Commitiee EIH), A
o Director, Consoliclated Fdison Ca. of New Yorl, Ine, New York, N. Y.; A SIDONE
TIANCOCK (Chairman, Ace. Pre. (,'mnn\il(cc! ¥ Safety. Diggelor, I,..u;:?l‘s!- ul
Lighting Co.,, Mincola, N Y, . .

sit Authority, Chicago, L, DRI RO McKEEN, Med. ir, Public Service Co. of -
Colorado, Denver, Colo.

Traming Committee—P. M. GENTZEL (Chairman), Safety Coordinator, Ohio Ldison .
Co., Akron, Ohio; J. M. FALLS, Dir. of Salety & Training, Northern Indiana Public
Service ¢ Hammond, Ind.; JAMES B. HALL, Mgr. of Acc. Pre, Equitable Gas
Co, Pitts  gh, Pa; D. E. ALBERTSON, Safety Engincer, Penusylvania Power &
Light Co, Hazelton, Pa.

{ational Safety Cowncil, Chicigee, llf.-:-,l

OO0,

T Sf Representotive—GEORGE MAcDONALD,

T Deccased,

—
prongly



C)
Officers of the .
RAILROAD SECTION

NATIONAL SAFETY COUNCIL 1951-51}

General Chairman—L. 2. 1TOFFMAN, St. Louis Southwestern Railway Lines, Tyler, Tcx.{

Fice-Chairman—R. C. SABENS, The New York, Chicago and St. Louis Railroad Com.”

pany, Cleveland, Ohio.

Secreiary and News Letter FEditor—R. S. JAMES, Denver and Rio Grande Western’
Railroad Company, Denver, Colo. Jrs

Association Liaison Commitice—*A. V. ROTEWEDER (Chairman), Duluth, Missalic and
Tran e Railway Company, Dubith
New Yorke Central System, New \'or{c, N. Y.; C. M. KIMBALL, Southern Riiitway
Systern, Washington, D. C E

Contest Commitiee—*C, 1.. LAFOUNTAINE (Chairman), The Great Northern Railway
Company, St. Paul, Minn; *G. W. ELSTE (Vice-Chairman), The Baltimore and
Obio Railroad Company, Baltimore, Md.; C. M. KIMBALL, Southern Railway Sys-.
tem, Washingion, D. C.; I© R0 CALLAHAN, The Pullman Company, Chicage, IIl.;
D. W. NAFF, Norfolk and \Western Railway Company, Roanoke, Va. :

ffilm and Sound Commitiec—R. 1. GREENFIELD (Chairman), The Cauadian - Pacific-. §.

Railway, . Montreal, Quebec; E. H. BLEWER (Vice-Chairman), New York Central

System, New York, N. Y.; R. S. JAMES, Denver and Rio Grande Western Railroad -

Company, Denver, Colo.; M, A. NUGENT, The Southern Pacific Company, San Fran-
cisco, Cal.; E. J. FLAHERTY, Lchigh ’Vallcy Railroad, New York, N, Y.; J. E..
SLAVEN, Chicago, Durlington and Quincy Railroad, Chicago, 111 :

Highway-Railway Crossing Commillee—C. M. KIMBALL (Chairman) Southern Rail-
way System, Washington, 1. C.; *G. W, ELSTE (Vice-Chairman), The Baltimore
and Ohie Railroad Company, Baltimore, Md.; C, T. DEWITT, Northern Pacific Rail-
way Company, St. Paul, Minn.; £, L. DUGGAN, The Atchisop, Topeka and Santa Fe
Railway Company, Chicago, Il *R. P. HAMILTON, St. l.ouis-San Francisco Rail-
way Company, St Lonis, Ma.; D Fo MUMEPFQORD, New York Central System, New
York, N. Y.; J. K. SLLAVEN, Chicago, Burlington and Quincy Railroad, Chicago, 1L
). P. WADSWORTII, Cunudian National Railways, Montrcal, Quebec; J. T, WIL-
LIAMS, The Pennsylvania Railroad, Philadelphia, Pa.

Health Committee—~C. H. O'DONNEL, M.D. (Chairman), New York Central System,
Dctroit, Mich.

Membership Committce—* W, ]I, ROBERTS (Chairman), Chicago and North Western

Railway System, Chicago, I)l.; L. H. PICKRYL (Vice-Chaisman), The River Ter- {.

minal Railway Company, Cleveland, Ohio; L. J. BENSON, The Chicago, Milwaukee,
St. Pavl and Pacific Railroad Company, Chicago, Ill.; FRANK L. WINEGAR, The -
Chicago, Southh Shore and South Bend Railroad Campany, Michigan City, Ind.; F, R.

e et e w0t Y

Mion; *0), 12, MUMEORD (Viee-Chairman), -

—

CALLAHAN, The P'ulbian Company Chicago, Hl; D, P. BROWDER, Riclunond,
Fredericksburg and Potomae Ruilroad Company. Riclmiond, Va.; W, C. LARAWAY,
The Deiaware wnd Hudson Ratlrond Corporation, Albany, N. Y. :

Nominations and [ections Committee—*], R, THEXTON (Chairman), The Delaware, !

Lackawanma and Western Railvoand Company, Hoboken, N, J.; *D. E. MUMEFORD
(Vice-Chairman), New York Central System, New York, N, Y.; *ROBERT SCOTT, :
Atlantic Ce Line Railroad, Wibnington, N, C.; *W. H, ROBERTS, Chicago and *
North We Railway Systomy, Chicngo, I.; *R. P, HAMILTON, St Louis-San -
Francisco ho..wiay Company, St. Louis, Mo.




Program Commitlee- ~*1, [ THEXTON (Claioman), The Debovire, Packiowvaneie el
© Western Railrond Company, loboken, N 5 1. € HANNEY " (Vice-Chairinan),
*; " Elgin, Jolict and Eastern Railway Compony, Idliet, 11; L. R. CALLAHAN, The
.- Pullman Company, Chicago, HL; *]. R, TENNLEY, The Wesiern Marylusl Raihway
" Company, Hagerstown, Md.; F, B. LEWIS, Unidn Pacilic Railroad Company, Omaba,
* Neb.; E. E. SEYFARTH, Belt Railway-Chicagh & Woestern I[udiana Railroad, Chi-
cago, Ul.; *W. H. ROBERTS, Chicago and North Western Railway System, Chicagn,
ni; *R. P. HAMILTON, St. Louis-San Francisco Railway Company, St. Louis, Me,

Poster Committec—M. A. NUGENT (Chairman), ‘The Southern Pacific Compauy, Sun
Francisco, Cal.; R. S. JAMES (Vice-Chairman), Denver and Rie Graude Western
Railrond  Company, Denver, Colo.; G. R. HHUNTOON, Chicago, Reck Island and
Pacific Railroad Company, Chicago, UL 1. 3. HARDPER, Hinois Cendral Railraad,
Chicago, Nl.; O. R. DIAMOND, Kansas City Sonthern Railway Conpany, Shreve.
port, 'I,:l.; B. A, McDONALD, Missouri-Pacific-Texas Lincs, Pallas, Tex.

Safe Praciices Pamphlets Committee—). . WADSWORTH (Clinirman), Canadian Na-
tional Railways, Montreal, Quebec; G, M. DEMPSEY (Vice-Chairman), Chicago,
Milwaukee, St. Paul and Pacific Railrond Company, Chicago, 11l.; A, E. DUNCAN,
The Chesapeake and Ohio Railway Company, Grand Rapids, Mich.; €. 1. BLUE,
Chicago and Fasteen Hiinois Railvoad Company, Dapville, TH; W0 G0 LANDIRAM,
Walash Railrend Company, St Loie, Mo

Seofety Decvices Commitlee—E. E. SEYFARTI (Chairman), Beit Railway-Chicago &

: estern Indizana Railroad, Chicago, JlL; G. C. STROMSOE (Vice-Claitman), At-
lantic Const Line Railroad Company, Wilmington, N. C.; i, A, RORINSON, The
Chesapeake amnd Ohio Raitway Company, Ricliond, Vao; 16 HL SHORT, The Na<h.
ville, Chattanooga and St. Louvie Railway Company, Nashville, Tenn; 8. 8.0 SAND-
FORD, The Central Railroad Company of New Jersey, Jersey City, N. L; J. T
WILLIAMS, The Pennsylvainia Ratlroad, Philadelphia, I'a.

"Safety Instruciion Card and Safetygraph Committee—]. E. TOOHLEY (Chairntwn), New
York, New Haven and Hartford Railroad Company, New ' llaven, Com.; C. T,
DeEWITT (Vice-Chairman), Northern Pacific Ranlway Company, St. Pasl, Minn. g
J. A. FLETCHER, The Toronto, Hamilton amd Bulfalo Railway Connpany, Hamilton,
Ontario; A. J. BENSAIA, Boston and Maine Railroad Company, Doston, Mass.s
H. A. LINDERIER, St, Louis-San. Francisco Railway Company, St Lonis, Mo.

. Statistics Commitlee—*]. R. TENNEY (Clinirman), The Western Maryland Railway
Company, Hagerstown, Md.; D. C. IRVING (Vice-Chairman), The Pennsylvania
Railroad, Philadclphia, PPa.; B. A. GRUBRS, Norfolk and Western Raifway Company,
Roancke, Va.; S. D. COULTON, The New York, Chicagn and St louis Railroad
Company, Cleveland, Obio,

Trespassing Committee—*W, 11, ROBERTS (Chaivinan), Chicago and North \Westeran
Railway System, Chicagn, FHl; CAIYT. ). Ko NUTTER (Vice-Chaivnan), Kentucky
and Indiana Terminal Railroad Comrny, Lodisville, Ky.; C. M. KINMBALL, South-
ern Railway System, Washington, D. C.; M. BRACY, Southern Rauailway System,
Cincuti, Obio; HOMER CONNOR, The Baltivire and Ohio Railioad  Company,
Baltimore, Md.; 31 C. DAULTON, The Laouisville sl Nochville Railiond Compauv,
Louisville, Ky.

- 'Staff Representative—L. W. DUTTON, National Salety Council, Cliicago, 11l

———

. *Past General Chatiman




Officers of the
TEXTILE SECTION.

NATIONAL SAFETY COUNCIL 1951-52°

General Chairman—NEIL NELSON, District Engincering Manager, American Mutual
Liability Insurance Company, Manchester, N, H. ‘

Vice-Chairman  for Membership—ROBERT 1. BARR, Safcty Supcrvisor, Industrial '
Rayon Corporation, Painesville, Ohia.

Membeyship Associoles—LEWIS P, SORRELL, Deputy Conumissioner, North Carolina -
Department of Iabor, Raleigh, N. C.; HHAROLD F, HAYDEN, Safety Training &
Medical Director, Colimnbian Rope Company, Auburn, N. Y.

Secrefary—CHARLES .. TROMMER, Chicf, Safety Brauch, Persoimel Department,
Mohawk Carpet Mills, Amsterdam, N. Y,

News Letter and Dublicity Editor—ARTIHUR A, KINSMAN, Sal'é(y Director, Crown
Manufacturing Company, Pawtucket, R, 1. ’

Associate Editor—RICHARD G, MORRIS, Robert F. Coleman, Inc, New York City.

. Statistical and Contest Committee—]. W. STEWART, Assistant Manager, Industrial
Relations Division, Carter Operating Group, J. P. Stevens & Company, Toc., Greens-
boro, N. C.

Urogrum Committec—H. S, BAUCOM, Salety Director, North Carolina Industrial Com-
mission, Radeigh, N. C. ’

Off-the-Job Conunitice—FRANCES BETHUNE, RN, Ewmployers Mutaal  Liability
Jusurance Co., Charlotle, N. C.

Health Committee—DR, STANLEY SPRAGULE, Medical Director, ] & I' Coats, Inc,
Pawtucket, R. 1.

Visuol Education Commitice—]JOSEPH A. WINKLER, Assistant Southern Division
Manager, Amcrican Mutual Liability Insurance Company, Atlanta, Ga.

Fngineering Commitice—\WILLIAM G. ENNIS, ljcpn(y Commissioner, {Jepartincut of
Labor, Hartford, Conn.

Engineering Associnte—V.. .. PERMENTER, Supervisor Loss Prevention Dept,, Liberty
Mutual nsurance Company, Spactanburg, S, CL

Synthetic Fibre Convmittee—GLENN G, FLEMING, Safcty Director, Celancse Corpora-

o ¢ o S wr
flou of Aincods, New Yok, NUY.

Wool and Worsied Commitice—*JOHN J. BURGER, Safety Dircctor, W. J. Dickety &
Sens, Oclla, Baltiinare Cosmnty, !\S(l.

Trade Adse “ations Connittee - 1°0 N, WELIMTON,  Vice-President, The  American
Thread upany, New York, N. Y.; A. W!\’TSON COCROFET, Berkshive i

Spinning nssociates, Tuc, Providence, R. L

Cotlom Can e-=FOREST N UETTY, Safety Director, Dan River Mills, Danville, Va. :



it

Dyeing and Finishing Commitice—EARLILE D, SYILLVIA, DPersoninel “in‘('lm_:. Dradfore
Dyeing Association (U.S.A.), Westerly, R, L.

Members-at-Large—*C. J. HYSLUP, Safcty Dircctor, Chathamt Mauufacturing Comjusny,
Elkin, N. C.; *ROBERT M. MURR/\YthicI, Division of Industrial Jnspeclion,
Department of Labor, Providence, R. I.; *H. E. WILLIAMS, Safcty Director, Ficid-
crest Mills, Division of Marshall Field & Company, Inc, Spray, N. C.; *L. G.
PADGETTY, Safely Engincer, Employers ;Mutual Liability Insurance Company ol
Wisconsin, Charlotte, N. C.; *FRANCES BETHUNE, R.N., Employers Mutual Lia-
- bility Insurance Company of Wiscousin, Charlotte, N. C.; J. 13. BROWN, Safcty
Dircctor, Amecrican Enka Corp., Linka, N. C.; T. It II'OCK, IR, Dircctor hntustrial
Relations, IFirestone Textiles, Gastonia, N. C.; SARAIL VAN SANT, R.N, Supcr-
" vising Nurse, Graniteville Company, Graniteville, S. C.

'.; Staff Representative—ARTHUR S. KELLY, National Safety Council, Chicago, 1l

*Past General Chairman




