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The 1951 Annual Council Mecting of the
ational Safety Council was lield in the
rand Ballroom of the Stevens IHotel, on
tober 8, with Mr. Ned H. Dearborn,
resident, presiding,

Following the singing of the National An-
hem, the invocation was offered by the
everend Kenneth N. Hildebrand, Minister
£ the Central Church of Chicago.

After appropriate opening remarks, Presi-
t Dearborn turned over the chairman-
ip of the meeting to Mr. Charles R. Cox,
resident of the Kennecott Copper Corpora-

ectors of the National Safety Council.

After a brief but sincere expression of
his fundamental interest in the Council and
safety movement, Mr. Cox proceeded
ith the business of the mecting by an-
ncing a quorum present, in person or by
roxy. It was voted to dispense with the
lling of the role; also to dispense with
he reading of the minutes of the previous
nnual Mecting, the minutes having been
rinted and circulated to the membership,

¢ Mr. Cox called for the report of the
omimting Committee, which consisted of
the following members: George A. Jacoby,
hairman; Lawrence E. Dickson; Walter
. Legge; Miss Marion E. Martin; Guy L.
oble; Robert T, Ross; and W. A, Stewart.

Mr. Jacoby reported in behalf of the
vminating Conunitice, pointing out that the
onstitution authorizes the conwnitice fo
me candidates for election to the Trustees,
o the Board of Directors, and to all Offices
xcept the office of Exccutive Vice-Presi-
ent. The sclections of the committee, Mr.
acoby stated, were reported to the Scere-
ty of the Council more than 75 days he-
ore this mecting, and were announced to
1] ltm:mln:rs of the Council on August 24,
951.

Mr. Jacoby then presented as nominces
or Trustees of the Council, to be clected

ion, and Chairman of the Board of Di--

Minutes

for a three-year term: Meclvin Il Baker,
Cason J, Callaway, Cleo F. Craig, Frederick
C. Crawford, Richard R. Deuprce, Gustav
Mectzman, Renjamin O'Shea, Thomas 1.
Parkinson, Dr, John F. Thompson, C. E.
Wilson, and Charles Deere Wiman, (Scc-
retary's Note: A complete list of the Trus-
tees, including those mominated and elected
at this meeting, as well as those continuing
in office from previous clections, is given on
pages 6 and 7 of this volumc.)

Mr. Jacoby presented nominations far Di-
rectors, to be clected for a terin of one-year.
(Sccretary’s Note: A list of the new Board
of Dircctors, as nominated and clected at
this meeting, will be found on pages 8, 9 andd
10 of this volume.)

Mr. Jacohy presented nominations for Of-
ficers of the Council. In doing so, he
stressed the Council’s appreciation to four
men who are retiring from their oflices this
year, nanely, Dr, D B, Annstrong, Viee-
P'resident for Iontes; Kenncth B, Colan,
Vice-President for Local Salety Organiza-
tions; E. W. Kemipton, Vice-President for
Mcembership; and Dr. John W. Studchaker,
Vice-President for Schiools and  Collegee,
(Sceretary’s Note: A list of the Offive-s
nominated and elected at this meeting will
be found on page 5 of this volume.)

There were no nominations except those
presented by Mr. Jacoby, and Mr. Cox
announced that the entire proxy vote, num-
bering 10,781, was cast in favor of the
nomineces proposed by the Nominating Com-
miltce. Those attending the meeting also
voted without dissent in favor of the nom-
inations presented.

Mr. Cox referred to the booklet “The
Fight for Life,” which had hcen distributed
to those attending the mecting. The bookiet
comtained a summiary of Council activitics
during the past year, Annouticement twas
also made that the 1952 National Safcty
Congress would be held in Chicago Oc-
toher 20-24.
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mder the shade of a convenient eln tree.
‘nany event, it should be appropriate, and
lue consideration should be given to the
ype of instruction which is to be given
md the comfort of the employees.

As 1 mentioned a few minutes ago, some
hought should certainly e given to the
juestion of who needs training. A certain
rercentage of your employees can be de-
sended upon to show up for work day after
lay and month after month, DPerhaps this
15 30 per cent and perhaps it is 90 per cent.
The remaining 10 per cent or 50 per cent
are the drifters down to a warmer climate
when the wind starts getting cold. Any
raining program must be flexible enough

Cemenl and Quarry Indusiries

to inciude both of these groups and to keep
both of them interested. The job is not-

a simple one, but it is not impossible either, *
Very little that is new can be said on ;

programs which have followed these prin- ;R
The failures §

ciples have been successful.
have resulted when these priuciples were

ignored. The safety engineer or safety di- -k

rector has available all the necessary tools
and materials to solve this problem as well

as nearly all the others which e may en-

counter. The wise safety man will avail
himself of these tools which, if used prop-!
erly, will assure him of success in his work.
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2 post about 25 fcet from the face with the
fattened discharge nozzle pointing toward
the face. When the shotfirer has connected
the witing of his shots he turns the water
and compressed air into the gun and regu-
lates each until the discharge is in the form
of a mist. He then goes to a safe place
and fires the shots, and it has been found
that he and the rest of the face crew can
return to the face immediately, so that not
nore than five minutes are lost by waiting
for the place to clear of smoke and fumes.
About 12 pounds of powder is used per
round of 8 shots. The device uses surpris-
ingly little water. A test we made in the
shops yesterday indicated only about 2 gal-
lons per minute,

“The device used here seems to have
been developed about 20 years ago by our
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present State Mine Inspector W. J. Evans
at the Carbonado Mine of the Pacific Coast
Coal Co., but was apparently not used ex-
tensively for a number of years, We have
been using it about two years now,
“There is a good description on page 114
of the August, 1948 issue of Coal Age of
an identical device used by the Hudson Coat
Co. of Scranton, Pennsylvania, Also, of a
much larger device used by the Walsh Con-
struction Company in extensive 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, issues of Compressed
Air Magacine, from all of which it would
scem that you should be able to effect jm-
provements by the use of mist-sprays in the
working faces of your Potash Mines,”

Roof Drilling with Dust-Control Equipment

By JAMES WESTFIELD

Chief, Accident Prevention and Health Division, Region VIII,
Bureau of Mines, Pittsburgh, Pa.

Drillings for roof bolting have created a
new dust problem for the coal-mining in-
dustry, Drilling is inherently dusty, and
control of the dust produced by drilling
vertical, or nearly vertical holes is much
more difficult than control of that produccd
by drilling flat or down holes, Moreover,
the dust produced by roof drilling differs
in composition from that produced by drill-
ing or cutling the coal face, in that it
contains a significantly greater amount of
free silica and therefore presents a greater
potential hazard of causing the lung disease,
silicosis.

Roof bolting has been practiced success-
fully in the mines of the St. Joseph Lead
Co. in southeastern Missouri for over 20
years, but it was not until 1947 and 1948
that large-scale roof-bolting experiments
were first conducted in coal mines. Although
the need for dust control in conjunction
with roof drilling was recognized from the
beginning, the development and acceplance
of roof bolting progressed so rapidly during
1949 and 1950  t solution of the dust

problem  lagged behind other  engincering
phases of the technique.

The roof generally is bolied where the
inmediate roof is xoft md in many instances
where the roof bolls can be sccured fimly
into a harder or more substantial {ormation
above. The types of strata found in drilling
a rool are coal, shale, sandstone, limestone,
and all the impure and intermediate vatia-
tions of these materials.

A comprehensive study of the geologic
scctions of the immediate roof of mines in
Region VIII of the Bureau of Mines, where
roof-bolting studies are in progress, reveals
that 67.7 per cent of the footage of all the
holes drilled for roof bolts is in shale,
23.4 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 limestone.

Shale consists chiclly of kaolin, musco-
vite, and quartz, with small amounts of
many other wminerals. Sandstonc consists
principally of quartz, with a cementing
material of silicn, cakite, or limonite, A
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fimestone  consists chicfly of caiciic, with
varying amounts of quartz. Lven the conl

- may contain a small percentage of quarte,

Thus, quartz is present in  significanl
amounts in about 91 per cent of all the
rock drilling for rool bolting.

The frec-silica content of a mineral ma-
terial (quartz is the most abundant form
of free silica) is determined most accuratcly
b the X-ray diffraction method, which is
hased upon the specific diffractive propertics
of crystalline cubstances. This method re-
quires only a small sample, and the small
size of industrial dusts does not affect the
results adversely. Determination of frec
silica by this method was developed in part
in the Burcau of Mines, where it is now used
for quantitative amalysis of samples of
rock, rock dust, drill cuttings, and air-borne
dust,

The free-silica content of the roof strata
of St conl mincs has heen determined by
X-ray diffraction analysis from rool rock,
drill cuttings, and midget-impinger samples
of air-borne dust collected in mines in nine
Fastern States.

The average free-silica content of 80
samples from these mines is 31 per cent, and
it ranges from sceven to 88 per cent. The
free-silica comtent of the roof strata of
43 of the mines classificd as having shale
roof averages 20.5 per cent and ranges from
seven to 62 per cenl. The free-silica content
of the roof strita of cight of the mines
chassificdd as having sandstone ronf averages
SS per cent el pnges from A1 to 8R per
cemt,

These results show that wide variation
may cxist in the composition of various
ool strata and that the contemt of free
silica encountered in drilling a shale roof
may equal or cxceed that found in driiling
a so-called sandstone roof.

Although the composition of a mineral
source malerial may not he considered an
exact index of the composition of air-borne
dust produced by mechanical disintegration
of the material, some cvidence on this sub-
ject is available.  Unpublished data  de-
veloped by the Burcau of Mines indicate
that the quartz content of air-borne dust
decreases as the time of settling increascs,
and direct comparison of analyses available
in the Ilealth Branch of the Durean of
Mines also indicates that thee frec-silica
ntent of the air-borne dust produced by
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These results, though too limited to_l'c
conclusive, give some justification l.or using
the analysis of the source material in evalu-
ating the dust hazard, particularly since the
errar, if any, is on the side of safety. It
may be pointed ot also that Industrial Code
33 of the State of New York, Control of
Silica Dust in Rock Drilling, bases its defi-
witiom of “injurious silica-dust concentria-
tiem” upon analysis of the source material
drilled.

Any dusi breathed in large quantities over
# long period can impair the health of a
worker, and silica is recognized as definitely
larmful when inhaled into the lungs. Coal
dust is less harmful but should not be con-
sidered completely harmless.

The hazard of exposure to silica-bearing
dust is commonly gaged by the number of
dust particles found in a wnit volume of
air and the free-silica content of the dust.
Limits for occupational expostre cxpreseerd
in such terms have been suggested by cvalu-
ation of the resulis of mmcrous clinical
and engincering studics.

The Rurcan of Mines has made the fol-
lowitgs tentative reconmendations on allow-
ahle anits of air dustiness:

“In bituminous and lignite mines, the
averaue fall-shift concentration of almos-
pheric dust to which a worknuan nny be
expined should not exeeed 20 milliml. pars
ticles per cubic foot of air, and a maxinim
concentration  for  any single operation
should not exceed 40 million particles of dust
per cubic foot of air. When the dust con-
tains silica, not more than five million par-
ticles of silica dust per cubic foot of air

whiould he present in the above limiting

concentrations.

“The dust count may be lmnlliglicd iy
the percentage of silica concentration, aml
if the result is less than five million the
dust concentration will he considered safe.
The ahove limiting concentrations are based
on impinger samples in which hglll;ﬁclll
counts are made wnder a microscope,

To maintain these standards a dust con-
centration higher than 189 million particles
per cubic foot of air would not he allowable
when the average shale roof is (ltillcd,. :!ml
a dust concentration higher th~= 9.0 wmillion
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vould not be allowable when the average
andstone roof is drilled. A dust concen-
ration no higher than 5.7 million would be
equired in some instances,

Table I lists the types of drilling equip-
nent used for roof drilling, the number of
nines using each type, and the number of
nines using or not using a dust-control
nethod with each type. It can be seen that
it 711 per cent of the mines roof is drilled
vith no dust-control equipment; contrary
o the Bureau of Mines recommendation
hat “a dust respirator is not to be used as
1 permanent substitute for dust-control
neasures,” reliance is placed upon the pro-
ection offered by respirators.

Coal Mining Industyy

Table I.—Roof-Drilling Dust-Control Puclk!,
All Coal Mines, Region VIil

. . Total _Some
Drilling Equip Method Mdhod
Pneumatic pemmmn. evees .210 14 ) 112
Electric rotary ......0vven.. 37 2 33
Hydraulic 1otary .......0000 8 3 b
Paeumatic percussion and

electric rotary ........... 6 3 1
Pneumatic percussion

__hydraulic_rotary ......... 4 1 )

Tnul atl l{pes PN 1] 102 25

Per cent, all types........100.0 289 mna

Table 2 shows what dust-control methods
are used in conjunction with gpncumatic pere
cussion, electric rotary, and hydraulic rotary
drills. Note that the applications of dust
collectors  outnumber  the  applications  of
wialer.

{
Table 2.—Dust-Control Method and Application to Drilling Equipment, All Coal Mines, Region Vlll

Just-control method

Drilliog Equipment

Pocumatic  Electric  Hydraulic Totals

percussion  rotary  rotary  Number  Per cent

Application of water
Jurt collector .

Toul epplications ......

*Includes 10 mines usmg F lypes of dnllmg eqmpmcnl

Dust concentrations recently ohserved in
ive mines where stopper-type pneumatic
Irills are used without dust-control equip-
nent averaged 607 million particles per cubic
‘vot of air and ranged from 51 1o 1,194
nillion particles per c¢ubic foot. In six
nines where electric rotary drills were used
vithout dust-control cquipment, the dust
-wcentration averaged 313 million particles
wr cubic foot and ranged [rom 10 to 1,185
uillion particles per cubic foot. .

The dnst concentrations cited are indica-
ive of the dust exposure of the driller but
vere obtained under such variable condi-
ione that they should not he used for direct
omparison.  For instance, the averages in-
licate that pnenmatic drillimg produces twice
s much dust as clectric rotary drilling;
wmally the ratio may be higher.

The ranges indicate that cither type of
trill may produce dust concentrations higher
ban one billion particles per cubic foot of
vir. This amount of dust can pollute the
iir o such an extent as to constitute a
werions menace to the hiealth, not only of the
Irillers, but of any persons working in the
etirn air from the place where drilling is
heing done.

Dust produced *  vool drilling must be
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— 3 49 s
7 [ 39 16.3

36 8 233 70.2
*363 100.0

arrested or collected at its source if it is
1o he controlled adequately. This can be
done by water or a dust collector. \Walter
can be used effectively with pneumatic per-
cussion  or  hydraulic rotary drills.  Dust
callectors can e adapled to any type of
drilling equipment.

Introduction of water to the bottom of
the hole throngh the drill steel when drilling
is done with pncumatic percussion  drills
has been accepted as standard practice in
metal mines. This practice is applicable to
rool drilling and complnc-; with the Federal
Mine Safcly Code requirements,  Success-

ful control by this method depends mainly -

wpon maintaining the flow of cnough water
through the «rill, using water continuously

during the drilling” period, "and  providing

positive ventilation as nceded.

High dust concentrations can result if too
little water is uscd, especially when vertical
holes are drilled with a stoper-type  drill.
It is advisable to maintain adequate water
pressure so that a full flow of water can
le realized. Collaring dry—that is, drilling
the first few inches of hole hefore opening
water valve—can also cause high dust con-
centrationg and should not be atlowed.

During rceently observed roof drilling

with a wet stoper drill, dust concentrations
averaged 13.3 million , particles per cubic
foot of air and doubtless would have heen
lower had not all the holes been collared
dry, as conditions for maintaining low dust
concentrations otherwise were excellent. Wet
drilling must be supplemented by ventila-
tion to obtain the desired control, as the
water docs not arrest the dust completely.
Other  conditions  being  favorable, normal
ventilating  currents ghonld prove adeguate
hut will have to be directed to the drilling
operation,

The most frequent objection to wet, pncu-
malic percussion drilling is that it is a dis-
agreeable task. The splashing of the water
amd drill cuttings and the wetness underfoot
are particularly objcctionable to the driller
when the headroom is limited, as in many
coal mincs.

Various hydraulic rotary drills have been
developed, and the use of water to control
the dust reportedly has been successfully
applied to them. The Bureau of Mines has
not as yet had opportunity to observe the
results obtained.

The need for a water-distribution system
or the use of inconvenient pressure tanks,
the adverse effect upon some mine roof and
floar, amd the diflicully of using water with
clectric drills are other factors that limit
the use of water to allay drilling dusts.
Results of tests conducted with welling
agents, foam, and various {ypes of water
sprays, all with the hope of minimizing
these factors, have been wnfavorable, Satis-
factory equipment for producing and apply-
ing foam has not been developed; water
sprays have proved ineflicient, and thus far
the performance of wetting agents has not
justified their use,

The operating principle of most dust eol-
leetors is application of exhaust ventilation
near the source of the dust. Numerous dust-
control systems based upon this principle
have been devised for controlling dust pro-
duced by all types of pneumntic rock drills.

Some of these have demonstrated i,
by proper application of this principle, suc-
cessful results could be obtrined, even wnder
the most diflicult conditions.  Regardiess of
L results, mfavorable operating features re-

stricted their complete development,

 Withs the advent of roof drilling, the pos-
sibifity that their use here might overcome
* ' serious ubjections to wet drilling and

3 K
the faclmatily “crc 1m\hc1h|c fo t!cﬁm

rotary g Mn#‘s!mﬂﬂeml -their {asthee |

development. To meet this necd, several
types of dust collcctors now have been made
available commercially, and others have been
developed and used locally.

in 1950, the Bureau of Mincs inaugurated
a program at the Experimental Mine, Bruce-
ton, P’a, for tcsting dust-collecting devices
developed  commercially for application to
roof drilling in coal mines. The reasons {or
conducting hese fests were fo assist the
designers of the cyuipment ly evaluating
the cflectivencess of the devices under con-
trolled test conditions and  to cnable the
Surean of Mines to obtain information on
dissemination of dust during roof drilling,
and on wethods of controlling it, that will
he heneficial to the mining industry.

Unuder this program, performance tests
were conducted for six different types of
dust-coliccting systems. Enach design has in-
cluded a collecting head, an exhaust ventilat-
mg systam, and means for removing  the
entrained dust oad from the air passing
through the svsten hefore veleasing it to
the mine atmosphere.

The design of the hood is most important
hecanse it aflfects the dust-collecting  effi-
ciency direetly and dictates the perflonmue
requived of the othier parts of the collector,
Drilling in hard roof produces fine, readily
tramsported  particles, whereas drilling in
soft roof, such as occurs above the Pitts-
Imrgh scun, produces large, sealelike par-
ticles that tend to plug a dust collector un-
less it is designed to accommodate thei
transport. The collectors apparently mor*
successful have overcome this difliculty by
avoiding restrictions and using the cffect
of gravity to full advantage in moving the
drill cuttings from the hole,

The provisions for a tight seal where
the drill steel passes through the hood are
more critical than the provision for a seal
where the hood contacts the roof. Unfa-
vorable resulls  caused hy. an  incifective
drill-rod seal cmnot be overcome by any
reasonable amount of exhaust ventilation.
Either posilive pressure exhausicrs or air
injectors van provide an adequate rate of
exlust ventilation if the previously men-
tioned difficultics are avoided.

Removal of the dust load from air pass-
ingg through the systemsy has been no prnh-
lem, being accomplished cither ™ pravity
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ralion of the large particles and me-
rical filtration of the fine parlicles or,
¢ simply, by mechanical filtration alone.
3 collectors have been designed for re-
ing the dust load by a washing action.
‘o attempt has been made to evaluate the
ures of the various collectors other than
r collecting efficicncies. It is obvious
" size, weight, and portability should he
n more consideration. It is notcworthy
one of the most successful dust col-
ort is so compacl that onc man alone
move it about and set it up with case.

‘he results of some performance tests
¢ shown that it is- possible to reduce
i-drifling dust concentrations to five
ion particles per cubic foot of air with
-dust collectors and that a dust collector
ptriorm satisfactorily with either puneu-
ic percussion or clectric rotary drills.
‘he favorable results obtained under se-
¢ test conditions indicate that dust pro-
ed by pneumatic roof drilling can be
trolled more effectively by the use of an
ient dry dust collector than by the ap-
ation of water,
‘he performance tests are not to be con-
ed as approval tests, such as are con-
ted by the Bureau of Mines on other
s of cquipment under provisions of ap-
priate published schedules. Such a sched-
establishing permissibility tests, is being
pared and upon completion will allow
Burcau of Mines to grant formal ap-
val (o equipment passing the prescribed
s. Approval-schedule procedure tests
e demonstrated the ability of dry-dust-
ecling equipment to control dust in ac-
dance with the tentative Bureau of Minef
ommendations previously discussed.
wrticle IX, Section 1b, of the Federal
1 Safety Code is specific in requiring
use of water for controlling dust where
f or other rock is being drilled with
cussion drills. This precludes the use of
-dust collcctors, successfully or other-
-, and the federal coal-mine inspector
no alternative but lo cite a violation
the code where this practice is observed.
‘he citation is not capitalized, as nor-
fly would be done when a scrious haz-
to health exists, if, in the inspector’s
nion, the dust collector is doing a good
. Statements of the facts of the case are
luded in the report under the heading
encral  Informati- * The Burean of

Mines recoguizes the situation of an opey-
ator thus cited and suggests that he appedi
from the citation to the Joint Industry
Safety Conunittee.

Acceptable dry-dust collectors have been
devcloped, and the Burcau of Mines has
proposcd to the Joint Industry Safcty Com-
mittee a revision of Article 1X, Scction 1b,
to permit the use of dry-dust collectors
with precumatic drills,

Article XI, Scction 7g, of the code states
that men exposed to gas, dust, fume, and
mist inhalation for short periods shall wear
permissible respiratory cquipment. Rock
drilling, other than roof drilling, has been
excepted from dust-control provisions, in
many instances, under this section.

A comprchensive study of the airborne
dust resulting from rock drilling in toal
mines has been undertaken by the Bureau
of Mines; and data obtained from this
survey indicate that, in some instances, rock
drillers and other workmen are being ex-
posed to injurious concentrations of dust.
The application of dust control to roof drill-
ing will stimulate the application of dust
control to other rock-drilling tasks. Rock
drilling without dust control cannot be jus-
tified if and when suitable control methods
can be applied.

Summary

1. In Region VIII, 353 coal mincs are
using roof bolting, and 63 million square
fcet of roof area are being supported by
roof bolts.

2. The roof strata drilled for roof holt-
ing contain significant amounts of frce silica.
The samples taken from 51 mines in Region

VIII show that the free-silica content av- |

crages 31 per cent.

3. Roof drilling without provisions for
dust control results in a serious health haz-
ard, as drillers and other workmen in the
return air from the place where drilling
is being done arc exposed to dangerously
high conceutrations of silica-bearing dusts.

4. Dust-control methods are not used in-

conjunction with roof drilling at 71 per
cent of all the mines in Region VIII where
roof Dbolting is being practiced.

75, Wet pneumatic roof drilling, if prop-
erly conducted, results in favorable dust
concentrations, but it can aflect the mine
reof and floor adverscly, is o disagrecable
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task (particularly in low coal), and re-

- quires a water-distribution system or use

of pressurc tanks,

6. The devclopment of dust collectors
has been stimulated by the necd for over-
coming the objectionable features that ac-
company wet pncumatic roof drilling and
by the fact that they can be adapted to
electric rotary drills,

7. The Burcau of Mines inaugurated a
program for testing the cfliciency of dust-
collecting  devices developed  commercially
for application to roof drilling in coal mines,
and the test work proved that the principles
applied in these dust collectors are adequate.

8. In inspecting mines the federal in-
spector is forced to cite a violation of the
Federal Mine Safety Code when roof drill-
ing is done with a pneumatic drill.. even if
a dry-dust collector is used successfully; as
a result, the Burcau of Mincs has asked

the Joint Industry Salety Catumittee to re-
vise the code to permit use of dry-dust col-
Icctors in conncction with roof drilling.

9. Control of the dust produced by roof
drilling is difficult but must be accomplished.
The effort Leing expended toward proper
application of wet mecthods and newly de-
veloped  supplanentary  devices should re-
sult in a high degree of success.

10. Rock drilling other than reol drill-
ing has been excepted  from  dust-control
provisions in many instances by the Federal
Mine Safety Code. This exception has re-
sulted in rock drillers and other workmen
being exposcd o injurious concentrations of
dust. Development and application of dust
control to rool drilling will stimulate appi-
cation of dust control to other rock drilling
tasks. Rock drilling without dust control
camot be justified if and when suitable
control methods can be applied.
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10 ' Glass and Ceramics Industry

The furnace continued to radiate to the
stee] structural and building walls. No pro-
vision was made for air supply from the
basement or within the work space. The
nonitor remained in its conventional form
{ependent entirely upon gravity for removal
of heat and gases from the furnace itself.
This represents the condition that existed
until a few short years ago in most of our
plants.

With the application of the present knowl-
edge of radiant heat, we continued to use
the circulating fans in the space surround-
ing the furnace. Added to that were several
tources of forced air supply through the
floor in the workspace. In addition fans
were placed in the walls of the building to
preduce a positive pressure within the build-
ng walls. Radiant shielding was installed
sy dropping corrugated aluminum sheeting
from the roof level to within three feet of
the floor and an extended hood type struc-
lure completely surrounding the furnace or
hot object. To assure ourselves that posi-
tive flow would take place behind this
shield, in some cases we have installed
power type soof ventilators commonly used
in the foundry trade.

The curtain or shield surrounding the fur-
nace served two distinct purposes, They
keep the radiant energy entirely confined to
2 central area. The infra-red cannot escape
to be absorbed by the steel of the structural
parts of the building which in turn mig
yecome a secondary radiant. Generated
gases stay. within the struclure and do not

!)[ficers of the
GLASS AND CERAMICS SECTION

» NATIONAL SAFETY COUNCIL 1951-52
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escape into the work space. We are sure
that the temperature on the outside of these?
shields will remain within a few degrees of;
that of the outdoor temperature. Circulating
fans remain to assure ourselves that the .
air will remain uniform in lemperalmé g
throughout the work areas.

While this installation may not be a pro-
found one engineeringwise, the following:
will illustrate an actual installation using
this principle in which very effective results)
were obtained over one very hot sumsmer,
A light steel framework was erected entirely¥
around the hot furnace. Corrugated alumi-
num was attached directly to this light:
structure by means of a blank cartridge,
actuated nailing device. In this way we were: ¢
able to erect the entire shield in a compara-y|
tively short time, K

We erected the shields to lhe roof leve
allowing only very small openings for piping,?
clectrical services and the necessary stmc-
tural steel work, For an idea of the entire .
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Industrial Hygiene

Industrial Dusts—What Every
Supervisor Should Know

By L. E, HAMLIN, M.D.

Medical Dir., American Brake Shoe Company, Chicago, Ill.

» Most manufacturing procedures are capa-
_lile of gencrating varying amounts of dust
“which may be visible, invisible, dangerous or
inert, It is therefore important that these
substances he properly classified in order
.to protect the health of employees and pro-
iwide safe environments in which they may

‘Yearry on their daily occupations.

ﬁ,‘f."Obviously the supervisor should have
‘some knowledge of industrial dusts since
+the responsibility for enforcing mecasures in-
stituted for their control usually falls upon
his shoulders. Unless he has a good idea
of the actual risks confronting him, he will
be at a disadvantage in securing cooperation
from those under his direction. Ability to
answer qucstions concerning plant hazards
in a convincing maner is a very important

~ factor in any dust control program, and if
--the supervisor cannot explain the necessity

of avoiding cxposurc to toxic materinls the
‘worker under his charge is very unlikely to
pay attenlion to it.

On the other hand, a brief explanation
that carrics the ring of sincerity and truth
can  frequently correct unnecessary mis-
understanding. For example, a capable
young employce was worried about con-
tracting silicosis because he worked in a
plant where at times there appeared to be
. considerable dust in the atmosphcre, He did

not know that this dust was free from
silica or other harmful ingredient, but his
foreman did. -
_ Knowledge of his own department enabled
the supervisor to convince the workman
that not only was the dust incrt but also
plans were under way for the installation
of new venlilating equipment which would
remove the particles that were already pres-
ent. The man was satisficd and the com-
pany was able to retain the services of a
good employce.

What then are some of the fundamental
things a supesvisor should know about in-

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

Fumes are formed from combustion, sub-
limation and condensation, Those from
burning or melting lead or zinc are typical
examples. The size of the particles is gen-
erally below one micron. (A micron is
1/25,000th of an inch.)

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

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

The most important item to the super-
visor is the realization that he may be deal-
ing with a dust which can produce hodily
harm. Ilis first consideration should be
“How is the man himself affected? Is the
dust present in sufficient amounts in the air
to be a source of danger? Does it exist in
the pure state or is it mixed with other
dusts? What is the actual count of particles
per cubic foot of air, and what percentage
of these is of respirable size (below 10
microns and cspecially those below three
microns? ow long does it take to. develop
occupational discase of the lungs from ex-
posure to dust”

All this may appear to be outside the
scope of the supervisor’s activilies since
after all his job is concerncd primarily with
production. However, most industries place
the responsibility for cartying out safety
measures on the foreman and it is apparent
that his depariment will suffer if these are
not properly enforced. Safety therclore in-
cludes precautions against occupational dis-
ease as well as accidents so that some knowl-
cdge of methods for controlling exposure
from dangerous dusts, toxic fimes or other
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hatm[v_;l materials is a proper part of the
supervisor's armament,

It is not advocated that his duties be so
txpanded as to encroach upon the field of
the indt.nslrial hygienist but it is reasonable
I{ld logical to suggest that he equip himself
with the essential details concerning occu-
ralional risks in the department he man-
1gs. This information can be readily
sbtained from his company medical de-
pattment or through other agencies such as
the Division of Public Health of state and
federal governments. These burcaus wel-
zome inquiry of this type and their seryices
ire usually available without charge.

}luch confusion and misunderstanding
xits about the capacity of various dusts
ubting from occupational procedures to
ause physical disability. Exaggerated re-
rorls and misrepresentation by individuals
miamiliar with their specific propesties
ave incriminated certain materials known
o be quite inactive and absolved others
woven to possess harmful qualities. Expe-
‘ience accumulated through years of inten-
iive study and research indicates that the
reat majority of industrial dusts have
itle effect on health other than their
wisance value and contribution toward poor
ousekeeping.

However, the fact that they are unlikely
o cause occupational desease should not
re used as an excuse to do nothing about
hem. A good working.environment demands
hat they be removed in spite of their in-
1ocuous characteristics and the smart super-
isor will do all he can to accomplish their
limination.
~ The wide assortment of dusts met with
- n industry makes their classification into
- harmful” and “inert” categories difficuit.
Those arising from organic sources such
s animal and vegetable products as a rule
lo not cause serious harm but are capable
f producing local irritation like dermatitis
« skin rashes, dental conditions, and in-
lammation of the eyes and the mucous mem-
sane lining of the upper air passages.

The majority of harmful dusts encountered
1 manufacturing processes are inorganic in
haracter. The specific effect on health
aries, Chromium, cadmium, arsenic, and
heir compounds produce local irritation as
o the organic dusts but they can also cause
eneral intoxication if present in sufficient
mounts. The dusts or fumes derived from
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the heavy metals like lead, mercury, and
manganese can be highly toxic and poisoning
from these substances has been recognized
for many years.

Recently serious and even fatal illness
has becn found to occur from exposure to
beryllium and some of its compounds while
another occupational condition known as
“Shaver’s Disease” has produced severe dam-
age to the lungs of workers exposed to
fumes arising from the fusing of bauxite,

the chief ore of aluminum, in the manufac- .

ture of artificial abrasives,

. Generally speaking, the particle size which
is most dangerous is in the range of one-half
to three microns in diameter. Particles
larger than these seldom reach the alveoli
or terminal air saces of the lungs since they
are filtered out by the “cilia” or natural
- protective mechanism of the nose. throat,
and large bronchi. There is also good evi-
dence that particles below one-half micron
in size may be retained in the lungs in suffi-
cient quantities to result in disease. This
means that the visible dust in a working
place may not be as dangerous as the par-
ticles which are not scen by the naked eye.

Industrial hygienists emphasize this and
also point out that although the amount of
visible dust in the atmosphere in the vicinity
of a certain job appears great, it does not
necessarily mean that tic workman is in-
haling significant quantities of harmful par-
ticles. The exposure may be intermittent
and of brief duration, or the air at the
breathing level of the employce may be
sufficiently clear that no undue risk is in-
volved.

With the exception of berylliom and
bauxitc few of the aforementioned dusts
cause damage to lung tissue and, as ex-
plained previously, not cvery person so
exposed docs develop dccupationai discase.

At the present time it is generally agreed
that the most important sources of indus-
trial discase of the lungs are frec or un-
combined silica and asbestos. Silica or
silicon dioxide which makes up approxi-
mately 60 per cent of the rocks and minerals
of the earth’s crust, is the specific cause of
the ailment affecting the Jungs of workers
in dusty trades, known as silicosis.

It is very important to rccognize the fact
that this widely known condition cannot
be acquired from any material other than

R A

free silica and also that it happens only
when particles smaller than ten microns in
size of this mineral have been inhaled over
long periods of time, such as from two
to 25 years with an average of ten years.
The term “free silica” usually means quartz
of which there are many varicties. There
are also other forms of free silica.

The scarring or fibrosis of the lungs
which results from the action of uncombined
silica casts characteristic nodular shadows
in the chest roentgenograms of those af-
fected. Frequently this is the only way the
disease can be detected as it causes no
symptoms in the early, uncomplicated stage.

Other dusts may produce x-ray patterns
which are difficult to differentiate from sili-
cosis and some unrelated illnesses may re-
semble it closely. The x-ray picture gb-
served after the inhalation of iron oxide
particles among some welders and grinders
shows densities which are all too often
mistaken for those secn in silicosis. Since
this condition (siderosis) is harmlcss, the
implications of such misdiagnosis are ob-
vious.

Unfamiliarity with industrial diseases of

* the lungs by those charged with evaluating

them properly has resuited in employees ln.:-
coming necdlessly alarmed, fOI’Sf\kil.lg their
jobs and forfeiting seniorily while n‘lduslry
hias lost pood workmen and production. it
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conditions.

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

The complexity of problems which con-
front - the director of any department in
today's exacting requirements presents a
formidable challenge to his resources, and
this, along with the working man’s reason-
able insistence on a hetter place to work,
demonstrates that a knowledge of industrial
hygienc may well be a most important factor
in the cfficient discharge of his dutics.

The hest treatment of any discase assnci-
ated with industry is not to let it happen
in the first place. The problem is for engi-
neers rather than physicians, but, regardless
of the onc on whom the burden falls, the
final outcome depends upon the interest and
clliciency of the man who manages a de-
partment.

Occupational Dermatitis; Teamwork in Engineering
and Medical Control

By WALTER F, SCHOLTZ )
Supvr., Industrial Hygiene, Allis-Chalmers Mifg. Co., West Allis, Wis.

We have aceepled the challenge that occu-
pational dermatitis presents to  industrial
medicine, and accordingly it ean be stated
that with proper care and intensive cduca-
tional programs, occupational dermatitis can
be checked and great savings effected.

Throngh the institution and maintenance
of control measurcs workmen can be pro-
tected against dermatitis  producing  oils,
chemicals, cte. The ideal control measures
will protcct workmen all along the line—
from the manufacturing of the basic mate-
rials to the completed fabricated part.

Modern industry today is becoming so

coznizant of the henefits of good preventive
measures that they arc not only relying on
the worker alone, but are sccking the team-
work of cveryone concerned.

Since the proof of the pudding is in the
cating, 1 would fike to state what has licen
done through a concentrated program of
occupational dermatitis control and preven-
tion which started in 1943 at the West Allis
works of our company. This concentrated
progeam has resulted in a 74 per cent de-
crease and a reduction from 103 to 2.7 in
the number of cascs per million manhours
of exposure.




24

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

Accidents were often considered to e acts
of God and to take care was a violation
of one’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 barbarities of accidents resulting in
death or permanent disability, of human
suffering and all the other attributes of
such cases. The human tendency was to
, “soft-pedal” talks about safety and the acci-
dent problem. So, the whole safety 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 accidents coutinued
to increase at an alarming rate and hecame
an economic hurden,

Undaunted, a pioncering spirit prevailed
in the regions of scientific safety inquiry.
Although the voice of the safety advocate
was all but fost in the wilderness, neverthe-
less his work continued in the firm heliel
that the man who dares to do something
worth-while will utilmately gain a following.

As the fruits of accident prevention he-
came wore and more cvident, it graduaily
developed to a stage where it could he re-
garded, at least, as respectable; and, the
main criticisms of it concerned its so-called
“impracticability,. Some executives said:
“Safety will cost too much.” Others said:
“Safety is a fandangle idea, it will not
work.” And still others remarked: “We
don’t want these safety people telling us
how to run our jobs, our business, ctc., etc.”
This was the Agc of Adolescence of the
science of safety.

Then came the Period of Maturity, when
the science of safety, feeling the strength
of its v* s, could no longer harbor itself

Maritime Industries

The Evolution of Safety. . -:..

By CAPTAIN EDWARD C. HOLDEN, JR. G
Vice Pres., United States Protection & Indemnity Agency, Inc,, New York, N. Y.
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within the cloister, but came out into theffsc
open and made the affairs of men its con-JY.
cern, '

The Age of Utilitarianism in the sctcnc;
of safely was upon us. More and morel h
the conservation of men's lives was donefl - Lines, New York, N. Y.
by oduct ’s intellect in thell™ ’ err epae . . e ice-
l;{m;:e;"o,“m:;gg;':,: rathes than b IELVice General Chairman (Shipbuilding and Ship Repairing)—JOHN G. PEW, JR,, Vice
resorting to the caprice of superstition anilR%;?<, Pres., Sun Shiphuilding & Dry Dack Co., Chester, Pa.
the vagary of the mystic charm, "Lty - Chairmen (Atlantic Area)“WALTER M. WELLS, Pres, Isthmian S5, Co.

Th;: science of safety now stands tead; &% New York, N. Y.; F. M, ROHRER, Vice-Pres, Grace Line, New York, N. Y.
?ic:litl:émlgif:c :;mt,ll:'c '3Ilir:gl:ccn:i'::;m'::§e:ali: y ice General Chairman (Gulf Area)—E. A. JIMISON, Vice-Pres,, Lykes Bros Steamship
! ¢ L )
we, her masters, dircct her efforts and uti- ¥, Co,, Inc, New Orleans, La

lize the skill which is within her. ¥ Vice General Chairmen (Pacific Area)—RANDOLPH SEVIER, Pres., Matson Navigation

As 1 have sat from time to time i Co., San Francisco, Calif.; A. . KIIN, Mgr., Marine Dept., Standard 0il Co. of Cal,
gatherings of executives who are interestd I

; . 9 . San Francisco, Cal.
in safety, such as this mecting of the ma-f; -

rine industries, I have heen impressed with [ Vice General Chairmen (Great Lakes Area)~WM. R MACDONALD, Comnel, Hutchin

an ever growing [ccling of cooperation adf - ¢op & Co., Cleveland, Ohio; DAVID L. BUCHANAN, Tl Rel Mgr, Panbargh
watual understanding  looking  toward g ¢ g Co., Cleveland, Ohio.

solution of accident problems. You demon . . e :
strate that no human progress can be mak[§. Vice Gemeral Chairmen (Passenger & Cargo Services)—1 !AI'{I‘{Y X. _I\L!‘LY;VI‘:’;:-
unless we remain critical of defects, aler it Vice-Pres., Mississippi Shipping Co., New Orleans, La.; CAPT. JONES F, DE '
as to practical nceds and fertile in mindj:

and thought for possible improvements. The I e, .
time worn doctrine of “laissez-faire” can QY Vice General Chairmen (Tankers)—ERWIN O, PERKINS, Asst. Gen. Manager, Marine

longer he accepled if business is to survive \':: “Dept, The Texas Co., New York, N. Y.; CHRISTOPPHER STORY, Vice-Pres,
the perils and costs of accidents. - ! .

“-:'. Cities Service Oil Co., New Yurk, N, Y,
The entire marine industry owes a pe

.
culiar deht to you leaders within the indus:
tsy who have recopgnized that safety has
hrouglit increased efficiency in operations
You have comtributed much (o the conser
vation of mmnpower which is all important 3
during these criteal days of national emer
gency. .
We know that you will not relax in your
safety activities. To the contrary, we ar
convinced that yout will increase the temp
of your eflorts to meet new, challenging
conditions. The greatest challenge of all it
to prevent human (ailure in shipyards and
in ship operations. This calls for continue
and more intensive training programs.

By your safety endeavors, you will long
he remembered with profound gratitude by
all who go down to the sca in ships as well’
as by those who helped to build the <
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wuifety in steel warchousing where the va-
ricty of sizes, types, grades and finishes of
the stecl carried in regular inventory is par-
ticularly great,

Problem number four was the employce’s
mental attitude in relation to the work pal-
tetn of the industry. The high degreé of

Metals Industry

Hlexibility in daily job assignmients,, gp'ﬁin ¥
g

about a constant change in duties an

trial environment, demands a gencral safely 3
knowledge of the warelouse operation. This}
is diflicult to establish except through expe-."
rience gained during an extended employ-

nmient period. K

The Use of Wetting Agents to Control Dust
in Industries

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

Within the past two decades chemists have
developed materials with properties similar
to soap but without the limitations, resulting
in a large number of compounds with re-
markable physical propertics. The behavior
of these malerials has suggested their use
in a wide variety of industrial ficlds.

These materials are known as Surface
Active Agents since their primary effect is

at the boundaries or surfaces between two
phases.

Reduction of interfacial tension, lowering
of surface tension, increasc of wetling
power, deflocculation and emulsification are
some of the results of this activity. The
synthetic surface active agents first came
into use in this country about 1930. In the
few years since their introduction, they have
lwcome  numerous and  varied, and have
found many uses in diverse fields. The
surlace active agents can be subdivided into
five groups. Wetling agents, pencirating
agents, dispersing agents, emulsifying agents
and foaming agents.

Reference will be directed particularly to
the first and second groups. Namely, wet-
ting agents; producing increased welling or
spreading of an acqeous solution or suspen-
sion over a repellent surface and the sec-
ond group, penetraling agents, providing
more rapid passage of a liquid into a porous
solid.

With the above brief discussion on sur-
face active agents, or as I will refer to
them from mow on as wetting agents or
compound, I intend to discuss the use of
welting agents to control dust in industry
and ‘particularly, th» foundry.

agent added to water makes it wetter, Per-7g
haps, we should state for the purpose of %

kecping the chemical terminology straight,

that a wetting agent is a material which,
when added to water, or to any other liquid,
will cause considerable reduction in surface
tension, Safety and health have been bene- |
fitted by the use of wetting compounds in - &
many industries. Safety—in providing bet-

ter visibility around plant and equipment,

health by preventing the absorption or in- ..

halation of dust.

Dusts, whether toxic of not, are harnfol ;i
and an attempt to group dusts under the
headings “active” and “incrt” (with refer-
ence Lo effect on health) has proved unsat-

isfactory. lnvestigations have proven that

practically all dusts may be harmfud i ¢

breathed in large amounts over long periods.
In this country, dust discases usually des-

ignated as “silicosis” is more or less common §

among workers in thHe mining, grinding,
granite and foundry industries. According

to Lanza and Vane, the estimated number -.
of men exposed to Silica-Bearing Dust in *;

various industrics are as follows:

Percentage of Number
AN Employees Exposed
Metal mining ........o0oevuenans 100

Process

. . Gz‘m )
Anthtacite coal mining ........... 20 30,000
Quarrying of granite, ganister, i

sandstone, etc. .... .100 22,000
Smelting & sefining 100 18,000
Foundry workers ........c000v.is 100 200,000
Potteties, glass works, stane products 30 70,
Grindess, buffas, sand bl

vitteous enamelers . ... .00 62,000
Estimated total for mining, quarry.

ing and manulscturing industeles, 430,000

> In addition to these there are "“lollS:‘:!tds
& of workers who have been cxppscd to silica
3 dust in these various occupalions m::l are
"{m engaged in other forms of work.

‘ ‘In order that we may belter understami
jt purpose of this (liscnssi_on on wetting
S agents for dust controt it will be necessary
K36 discuss the dangerous dust particle size
ond the wetting effect of raw waler com-
prel to wet waler with the proper surface
. fension and group combination.

B 1ot all of the particles of inhaled dust
i access or are relained by the human
ws. For these reasons, the size of the
4 dust present in the industrial  atmosphere
3, should be determined.

%2/ Investigations have proven that p:u:hcles
S pater than 10 microns in angcst dimen-
¥ Eon are very scidom found in the lungs,
R'ad that the particle size found most com-
Zwonly in lungs were three to ﬁw.: microns.
B Dve to gravity which causes rapid sclth.ng
FI of suspensions and due to the protective
IR’ action of the mucous surfaces o.l' the upper
E! respiratory tract, the Iarger p:\ﬂ.u:lcs do not
b pencteate 1o the terminal portions of the
longs. '

€ Therefore, it is obvions that attention
should be given chicfly to those particles
- which are less than 10 microns in longest
. &mension and which can enter the tungs.

k 1, This group parlicle size is very difficult
- o wet, and requires not only a !o}v surface
Rrtension liquid hut a fine atomizing spray
B sorrle. Dust control by wetting depends for
* g ellectiveucss upon the fact that, once the
R/ dust Tias heen trapped in water or some
! 'folher liquid, the particles arc not c:\sn!y dis-
[ pessed again in the air, until proper disposal
: xhs been made. )
520 Dust control by wel methods is attractive
i:Imu the standpoint of cnst h.ul his not bc_m
" Wighly suecessful in certain industrics, wn!h
' Many articles have leen writ-
F> len qualing ol too good results in.s.m'h
k. fr‘aw!icalions as grinding wheels, rock drilling,
R mining, efc.

i« Dust control with water is better than no
“wetting at ali, but would not reduce the
-+ dust count sufliciently to be safe, aud in the
+ ase of some dusts, could not be welted at
‘B all, especially the sizes 10 microns or less.
Bi To obtain better wetting, experimentation
I 'led to the use of wetting agents.

B = physics of wetting is nct entirely un

a

L%

=
=

Al
Y ge

,3 ,\l{é;féulcunn s hasically xiﬁ
ﬁ‘n&:n;_mm.br Tigutid tmm%h
o1 upon the solid before wetting can
oeenr. A Biquid will sprod on a solid il
the surlace tension of the latter is greater
than the sum of the interfacial tension be-
fwveen the solid and figuicd and the surface
tension of the liquid.

Therefore, the wetling jower of a liquid
increases with a decrease in its sur{:\cc ten-
sion. Many dusts are wetted only with great
difficulty beeanse of the presence of :\nolht,:r
fitm aircady absorbed on the sm’!nce. This
flm might he adsorped iy, wlg:ch occurs
in a dust cloml. Then wetling will nol.l:\l».:c
place unless the sprc:u_ling force of- the liquid
is great cnough to drive off the air layer.

A welling agent of cm!mouml of surface
active agent groups will in mnst cascs fur-
nish the spreading force of the liguid to
drive off the air tayer s wet the dust.

Pane will not permit discussion of'olhcr
than the high points of dust control in the
foundry industry.

Alout  three  yeurs ugo, 1 was handed
sonne fomndey dust that was mllm:lccl around
the sunller, amd asked whether it conkd be
welted with o wetting agent. Much tn my
surprise, i1owins 2 comthimition of fnumlry.
dusts that did not yespod to water or any
single type of prowp 1:[ welting apems
known af that time. \\'c.ﬁnnlly found @
compound of surface active _agents that
would actively wet this dust. Dusts (hﬂ'w_ull
1o wet can be wetted if the pm_pcr.wctlmg
compound is used and the :\|||:||r:mmv cn;{-‘
rect. One without fhe other will not work.

S far we have touched en 2 diwnfsu:nl
of the types of wetling agruts, that a ||||.|m
with low surface tension is‘lncsl for wcll'ltl?:.
providing the dust amdd ligquied are compadi -'c,
that the size dust particle we slmu!d W
most mterested in is three to five microns
o generally  particle size less than llﬁ
microns. This size compares ta fag particie
sizes.

The efficicncy of wet dust r‘nnlrol is (|(3~
pendent upon the degree 1o vhich the [r.n;ill-
cles are welted. lmporiant .actors that de-
tenhine weltability or duxts are (!lc prop‘cr
welting compoutud and the :\p]!l!r;!(!ul.l of the
proper particle si7e Spray <‘n|u!mu with noz-
zle~ designed for the :I])pll".‘\'.l"ll'a"'.l spray
presaures ta create {roper § Y Araplet stze
an?opanern.
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Another big factor for cfficient wet dust
control is the selection of proper type noz-
zles. It is common praclicc to employ “a
nozzle” whether a solid or hollow cone or
flat sheet spray. No matter how cfficient
tlhe wetting compound may be, if the proper
nozzle with proper spray pattern and angle
arc not at the right location, results can-
not be obtained.

The methods usually employed to obtain
fine atomization are high pump pressures,
liquid with air misting nozzles and very low
capacity nozzles.

High pressures arc not desirable for dust
wetting. The high pressure spray causes the
dust to disperse beyond the spray area.

Liquid air misting nozzles are very satis-
factory for spraying areas 10-20 ft. from
the nozzles. A very finc fog or mist sprav
can he obtained with these nozzles provided
sufficient noziles are used for the spray
pattern. Thesc nozzles are recommended for
top spraying of shakecouts, sand conditioning,
crane shakeout, etc.

Low capacily nozzles can by gronped and
used on medium pressures (40-70 psi) to
obtain fine particle atomization, for close
proximity dust concentrations near cquip-
ment or conveyor transfer points, etc. These
nozzles are now available in capacities of
2 to 24 gallons per hour.

Most wetting agents are shipped in con-
centrated form and require dilution when
used for spraying. Efficient, durable, auto-
wmatic proporfioning cquipment is reguired
for successful wet dust control. Propor-
tioners mieeling these conditions over a pe-
riod of years are now available.

Wetting Compoutuds are of great henefit
to foundries, not only for dust control but
for such things as fire figlting, core knock-
out, cleaning castings, core wash, recondi-
tioning the moulding sand, cupola smoke
control, sand tempering, clc.

Dust cotitrol at crane and machine shake-
outs, mullers, floors, sand conditioning.
grinding and cleaning departments are the
areas where foundries have proven wetling
compounds very successful,

The application of welting compotmds on
foundry foors or walks, prevents dust aris-
ing when rolling cquipment nr men travel
over them. It keeps the floating dust parti-
cles from becoming airborne. For ygeneral
use, re the sand is accumulating over

hrgc arcas and is not regularly renmd.“ ,'
wetting compounds are infinitely more el?
fective than spraying with water.

Plain water wels the surfaces of the ﬂw i
sand, causing mud, or may run to lowe;
levels causing puddles and excess surf.
mwisture in spots., A

Beeause very little penetration takes ph
air currents absorlh the moisture ¥}
allowing the sand to dry and become ‘d{
shortly after the water application,

When applying wetting compounds te
floor a flat cutting spray nozzle has.bea
found most effective. o

We'tmg compounds permit the welttI(
floors in the mclting and pouring aresh b
cause of quick decp penctration of the inois' R
ture in the sand and much less possihﬁty
that sand ncar the surface will be wet
cnough to cause spatiering of metal. Pene-
tration with water is difficult and cvapdn!w
quickly. 3 ,.;A; .

Crane shake out of c“lmgs nsuaﬂ, W
volve large arcas in the main bays of wany
foundries. While the shakeout pcnods fnight
he confined to night or C'\rly morning blm
when few employees are in the arca, mod
of the foundry hecomes contaminated wid
aithorne dust that is easily vibrated loox
from the building structure and equipment
when the full force of workmen are o
work. A fine atomized solid cone spray 3- @@t
plied from nozzles attached lo the crase P
bridge over the shakcout arca has been u!d
successfully at a foundry.

At anothier foundry, a qvcu-\l pombk
stamed was built with the fog air mosuu'
nozzles, which, is placed in a position o
oposite sides of the working which might"
e 25 feet or more in diameter. This type:
nozzle is alko used for spraying over the
shakeont table. :

The fog air misting nozzle is used s
cessfully to supplement exhaust systems o
shakeout machines. Tf the table is large and
the dust is not heing properly exhausted
the air fog misting nozzle has successfolly
controlled the dust in areas not exhausted.
It might be over the ends of extra h
work extending over the tahle, or due
saed not feaving wnderncath the shakeod
fast cnongh, 5

The amount of dust produced by sl
conditioning equipment is influenced largd
hy whether the sand is handled dry or moist
The sand should lie moistened with - ""1‘

upacmes consulerahly lirger than the aver-
Biage dust nozzles are recomwnended. This
K hozzle must have a fine atomized spray he-
Picause wetting - of the sand is necessary to
mpcrly conlrol the 1tnm<phcric dust. De-

Y mend for large bins air fog mﬁlmg nonlc«
over the storage arca to control the dust
k3od to revive the treatmient in the event the

S sand stands long enough to become dry and
4
lusly

.lloatmg dust particles with very little or
mntrolled moisture, lf Icmpcrmg of sl

\ the water linc.
Core knockouts may proditce even greater

In order to properly administer a safety
program, it is first necessary lo establish the
proper organization. This organization must
kave the support of all individuals in the
company from the chairman of the board
and president to the newest pay roll em-
ployee.

: Second, a definite safety policy must he
formulated by all fevels of management in
- conjunction witl all members of the safely
organization, This policy should be flexible
enough to mcet changing  comditions sl
5, emergencies withont  causing confusion or
rouble.

°
s

- Third, it is necessary that the importance
sand proper emplusis to safety be recognized
by all levels of mamagement sund by every
cmplu)'cc‘: in the company inchieling  em-
B¢ oyees just being hired.

Fourth, a dcfinite follow-up amd check
system through reports and on-the-spot in-
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R e | fincss’ than shnkcoul g:du-
IR LSRR O bF R B sinall, frfé ly
slnpcd castings disperses cnormous amounts
of dust. Wetting compounds are effective in

softening cores, making them dusticss amd
much easicr to rcmove from the castings.

There are many other applications for
wetling compounds to control foundry dust,
and tliere are cerfainly many morc uscs,
such as tempering aul penctrating agents.
The few applications mentioned are merely
to show the possibilitics.

1 trust 1 have explained: 1. The purpose
of wetting agents, that practically any dust
can be controlled with the proper wettmg
compound. 2. That dust paﬂlcle sizes of
three to five microns or sizes less than 10
microns require low surface tension liquids
compatible with the dust. 3. That a wcttmg
compomld must be atomized to fine micron
size droplets for dust control. 4. That cor-
reet nozzles for tempering and general wet-
ting, and fool-proof cqmmncnl are ticces-
sary, automalic pmlmrlmnmg il nozzle
control to make wet dust control a suceess.

The Administration of Safety Programs

By A. C. BECKSTEAD

Dir., Safety and Technical Employment, American Smelting and Refining Co.,
Salt Lake City, Utah

spections should be conducted constantly tn
follow the progress of the safcty program
ad o prevemt bl practices from develop-
ing anmed enlarping.

Fifth, individual plant safety departments
must he provided witl trained personnel i
provided with the suthority and cquipmient
to do the job expected,

The following outlines the organization
for the administration of a salely program
as it is presemtly set up in the American
Smelting’ amd  Refining  Conygmny.  Here,
safely is recognized with the same impor-
tance as predduction by all levels of manage-
tmenl,

The commitiee on safety aml technical
-mplmmvnl is compused of the top execu-
tives of the company including the chairman
of the hard, the presidemt, the operating
vice presidents, and representatives from the
fimancial and legal departments. The diree-
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served solely for engincers, rather, we do
mean that people engaged in safety work
must be able to analyze, to judge, and to
decide. Mr. Ward, will you discuss this
malter of analysis? o

Mr. Wanp: Often, accidents seem to stem
from uncqnlrollable factors, and the fbpar-
ent cause is that the accident was due to a
hazar.d inherent to that peculiar job or oc-
cupation.

] Now, in sfnfely work, such identification
is not s.uﬂ_iclcnt. Since we are interested
in lh.e. elimination of unsafe 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.

We must take what we have learned of ~

the rca'l cause and set up our objective—the
correction of the factors which caused the

;foicers of the
- METAL

accidlent,  Accident investigati
value, whatsoever, if it doe.iga ﬁ&?‘iﬂéhc?ediz
dcvelomng a safer method of daing the job
on which the accident occurred.

Thus, we have completed three points uf: -
our accident analysis program. We haw
looked at the apparent cause; we han
searcl!ed out the real cause; and we hawg:
established, and set wp our objective. Bu
the full accident analysis, as we see it &
made up of four points. We must estah
Iu.sl.n responsibility; not necessarily responsi-
bility for the accident that has already hap-
pened, .lmt rather, responsibility for the
correction of the conditions that caused the
::c(’:ldcni.. We've ail heard the old proverh,
.So.m.elhmg that is everybody's responsibil-
ity is' nobody's responsihility.” 1t never hud
a bellen: application than it has in accident
prevention, ’ :

Mal Chuirman—HOWARD HOLLAND, Supervisor of Salcty, The Youngstown .
‘-'“Sheet & Tubc Company, East Chicago, Ind.

irst Vice-Chairmun—H. S. SIMPSON, Safety LKugineer, Caterpillar Tractor Company,
4 Peoria, Nl :

Scéond Vice-Chairman—]J. J. NOLAN, Safety Engincer, Bethlchem Steel Company, Beth-
¢+ lehem, Pa.

(A

s_ctrelary——A. H. ZEILINGER, Safety LEngincer, The Colorado Fuel & lron Corpora-
3 tion, Pueblo, Colo.

News Letter Editor—W. H. WILSON, Salety Director, Ambsidge Plut, American
¢ - Bridge Company, Ambridge, Pa. ) .

Nm': Letter Co-Fiditor—W. . M. REDWOOD, Safcty Supervisor, lndustriat Relations
- Department, Algoma Steel Corporation, Ltd., Sanlt Ste. Marie, Ontario, Canada.

~"Comulh'ny Committee—*R. L. RIDINGER (Chairman), Director of Salcty & Plant Pro-
__tection, Inland Steel Company, East Chicago, Ind.; J. .. MacKENZIE, Supervisor of
1 " Safety, South Works, United States Stee! Company, Chicago, Hil; J. \V. TYSSLE,
B Safety Supervisor, Chicago District, Republic Steel Company, Chicago, N,

‘iiCoMul and Statistics Committee—E. J. LANGLAND (Chairman), Safety Dircctor, Great !
{ﬁ..-;Lakes Steel Corporation, Ecorse, Detroit, Mich.; J. I" LEONARD, lersonnel and

3, Safety Director, Blaw-Knox Company, Vittshurgh, Pa.; C. 11 SUNDERILAND, Super-
* wvisor of Labor Aualysis, United States Steel Company, Dittshurgh, Pa. ’

3 Enginnn'ng and Practices Committee—A. G. WHISMAN (Chairman), Supervisor of
- Safety, Gary Steel Works, United States Stecl Co., Gary, Ind.

Fabricating Industry—GERARD 0. GRIFFIN (Chairman), Director of Safety, Dravo
s Corporation, Neville Island, Pittshurgh, Pa; F. M. BEAUDOIN, Mamager Industrial
- Relations, United States Steel Products Company, Petroleum Iron Works Division,
Sharon, Pa.; . W. ENGERER, Mamagenrent's Representative, Pittshurgh District,
Bethlchem Steel Company, Pittshurgh, 1'a.; H, PALMINI, Safety Fupineer, §. 1. Case
: " Company, Rockford Works, Rackford, 1ll.; WALTER F. WILLIAMS, Salety Engi-
" neer, Butler Manufacturing Company, Galesburg, M.; P. L. \WWISE, Supervisor Per-
" sonnel & Safcty, Blaw-Knox Division, Blaw-Knox Company, Blawnox, Pa.

B Foundry Industry—). D. HOLTZAPPLE (Chairman), Personnel Supervisor, Continental
¥ - Foundry & Machine Company. East Chicagn, Ind.; *D. A. FARRELL (Advisory
.‘_Chairman), Supervisor of Safely, United States Stecl Co., Pittshurgh, I'a.; *IRVIN
A. BRINKMAN, Direclor of Employment, Safety and Welfare, Mackintosh-Hemphill
" Company, Pittsburgh, Pa.; GEORGE MILLIGAN, Safety " Director, Minncapolis-
-Moline Co., Minncapolis, Minn.; SHERMAN RICIIARDSON, Assistant Personnel

' Manager, American Radiator and Standard Sanitary Corporation, Pittshurgh, Pa.;
K. - A. G. STARRETT, Personncl Dircctor, The Buckeye Steel Castings Company, Co-
- lumbus, Olio; C. J. VAN DAMN, Safcty Dircctor, Campbell, Wyant & Cannon
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: . - and Welfare,
Foundry Company, Muskegon, Mich.; E. J. WALLMAN, District Supervisor of Safety,}. Program Committee—E. H. HOUCK. {Chairman), Sup?ru.\lcu.:dc;t (-’[CS:ltd{l 11';\051313\:\7.
American Brake Shoe Co., Chicago, 111 " Aliquippa Works, Jones & Laughlin Steel Corp,, Aliquippy, Pa.; L. L.

X . el CLE
) irector, Aluminum Company of America, .I’lusl_m_r;xl'. Pa.; G: F. GRACE,
Metallic Coating Industry—BONNIE TRENT (Chairman), Plant Safety Committes§: i‘,if:.’a.,'."{? General Sales Manager, Industrial Chain D"’"“’"'.“““"""; ){{c,lf:,‘:.:‘
American Hot Dip Galvanizers Association, Inc., Pittsburgh, Pa.; *C. M. ALLEN|: Chain Corp., Tonawanda, N. Y.; EARLE M. LAYMAN, Director 2 :saIQQ'
(Advisory Chairman), Staff Supervisor of Safcty, Armco Steel Corporation, Middle §-. General Steel Castings Corp., Eddystone, Pa.; J. N. M.A"AN' Sm{rf\rlv{l'.;.oero Dirccto{'
town, Ohio; T. C. CARRICO, Director, Welfare and Safety, Wheeling Steel Cor and Insurance, Continental Steel Corp,, Kokmflo. Ind.; LDWAR!I)JL?:N M M'ORGAN
ration, Wheeling, W, Va. . ’ © of Safety, Oliver Iron and Steel Corp.; Pittsburgh, Pa.; ALLL ) )

z Manager, Industrial Relations Department, Haynes Stellite, Kokomo, Ind.; RUSSELL
(3

H

5

d

¢

Non-ferrons Metals Industries—M. L. ABEL (Chairman), Executive Vice-President, Mag:
nesinm Company of America, East Chicago, Ind.; *H, G. HENSEL (Advisory Chair-
man), Safety Director, The Youngstown Sheet & Tube Company, Chicago, ll.;
WILLIAM GILLIAND, Assistant Safcty Director, Aluminum Company of Americs,
Pittsburgh, Pa.; C. L. McCOY, Dircctor of Personnel, Chase Brass & Copper Company,
Cleveland, Ohio; J. E. NICHOLS, Dircctor of Safety, Reynolds Metals Company,
Reynolds Metals Building, Richmmond, Va.; C. L. RIENZO, Supervisor of \Workmen's
Compensation, Revere Copper and Brass Inc,, Rome, N. Y.; WILLIAM S. VISOKAY.

) i i i i istrict, Republic Steel Corp.,
tendent, Industrial Relations, Chicago Q:slnct.

:Ehi::: Eillsup';m;{ SMI'T“, Safety Supervisor, Republic Steel Corp., Youugstown,

Ohio.

" Trade Association Liaison Commillee«—EDWARD‘C. METZEL (’Clmil;r)t:{;t,)liNAs;i::;i:f
1. Supervisor of Safety, United Slates s'“‘lf:"" l’nu[)s:;\wg‘ll,}}’?.'i l 2 IJ'A e G'R Ul-*JD-
o Safety Engincer) Great Lakes Corp., Jicorse, roit, Mich.; 1. E, -
it aMmAN’: cS:}\,l'clygm|gim:er. Rustless Iron and Stecl Division, Armco Steel Corp., Balti

} i i =t Steel Corp., Los
Superintendent of Safety, Bridgeport Rrass Company, Bridgeport, Conn. .. ‘..'.;1 more, Md.; ,: l":v J&lens.xg:}‘y é)‘:::::; rC:;lsg!:;lcnll;dJ:x:;;::' e o o
. . K Angeles, Calif.; W, W, s afety, st Dethichon
Steel Industry—W. E, BARKER (Chairman), Safety Supetvisor, East Works Plant, B - Steel Company, Johmnstown, Pa.; G. A. RILEY, Supervisor of Safcty, Amcrican Bra

1 - 2 i Republi
Armco Steel Corp, Middletown, Ohio; G. J. EIGENBROD, Safety Supervisor, ¥ = Shoe Company, New York, N. Y.; J. R. VAN SYCKLE, Safety Supervisor, Republic

d f : i Safety and Plant
Republic Steel Corporation, Buffalo, N. Y.; STANLEY W. HALL, Supervisor, Em- F. © Steel Corp., Cleveland, Ohio; R. M WALSIHY, Asslslm;st l)l;;tilc(:l’:o Ilul:l y and Flan
ployee Services Section, Steel Division, Ford Motor Company,. Dearborn, Mich.; : Service, Inland Stec! Company, Indiana 1larbor Works, East Chicago, fnd. .
W. T. McLEAN, Supervisor of Safety, United States® Steel Co., Y stown, Ohio; Fi | . . b _MES (Chairman), Director
E. D. MORGAN, Sﬂcmrinlendenl of yI’Ianl l’rolecl::n ('jc Sa;;ly, ‘;;zﬁ:e‘l):; Pllalnl. %‘;V' lEd!u-.alwn and l’o:ler‘f o!""f':lflf‘ﬁggk;:ySi'il:is:.lu?;l\h,d IL’.'I. ;(A.r;".. ASEL, Safety
Bethlehem Steel Company, Bethlehem, Pa.; W. D. WILLIAMS, Assistant Supervisor Z‘( of Tra!nmg Saln de:;C;)";cl :g::;’.\ Kansas City, M'o.: )1, J. JONES, Mamrer, "“"""i'“_l
of Safety, The Youngstown Sheet & Tube Company, Fast Chicago, Ind. B f{:ll):l:‘:):: I."l'll::c C:)lorado Fucl ‘{ Iron Corp., Buffaly, NI' \.p; |\'l\\";|| 'lf':"\'\":il"‘li: |'.
. o . . H. : o D, A ) . .
Sicel Warchousing Industry—JO1IN, C. CUSHING (Chairman), Director of Industrial Safety Director, Acme Steel Lommnl'“’[,l:“:rd'\.\llct;rll::l .J(mu & Langhhn Steel Corp,
Relations, United States Steel Supply. Company, Chicago, 1il.; *F, W, KELSEY (Ad-§ Safety and Welfare ‘D':p"r“"c“" lmls,"ryg 'D' L : of S'-'ﬂcly and Suggestion Plan,
visory Chairman), Supervisor of Safety & Welfare, Jones & Laughlin Steel Corpora- | ., ~-Pittsburgh, Pa.; ARTHUR D. M Ui{,-u bu. h";-:? K]:}i[:ui'l'll 1. WARD, Assistant
tion, Jones & Laughlin Building, Pittsburgh, Pa.; M. A. KING, Supervisor of Safety, f.. Crucible Stecl Company of America, Lulsburg®, 283 © -

J. T. Ryerson Company, Chicago, 1ll.; JOHN E .SPANN, Engineer, Chicago Ware-
house, Jones & Laughlin Steel Corporation, Chicago, 1H.; WALTIER STONER, Super’
intendent Industrial Relations, Truscon Division, Republic Steel Corp, Youngstown, Ohio,

to Supervisor of Safety, The Youngstown Sheet & Tube Company, Youngstown, Ohio.

: L, I i ice-P'resident, Employee and Public
Members-ot-Large—*E. F. BLANK, Assistant to Vice ' , loyee

" Relations, Jones & Laughlin Stecl Corp, Pittsburgh, I'a.; GROVER (,..IH{()‘«;‘VN.
Secretary, Indusirial Relations Conwmitice, Amcerican lren and Slcr! lmm.ulc,'. ow
‘York N. Y.: *R. A. CHAFFIN, Vice-Fresident, Iulustrial Relations, Lofllmrnlnl
Al Slch'Cor.p. l{.okmno. Ind.; *R. I, FERGUSON, Assistant Director 'o( Iuduslr.ml _l{cl:\-
g tions, chu'blic Stcel Corp.,, Cleveland, Ohio; *G. T. FONDA, Asflsl:ml o |l'c.'tl(|(:l.l'l;
S Wci;lon Steel Company, Weirton, W. Va.; *, M, FYLER, Supcrmlﬂuk-m., l"'.“.“{‘lf;';
L Relations, United States Stect Co, CGary Stecl Works, .Gmy, Iml: g | N N ('l{! l:l'l L
Assistant 1o Manager of Coal Mines, Jones & Lavighlin Steel Corp,, Vcsf:\-bh.um-omn
Coal Division, Calilornia, I'a.; *F. A, LAUERMAN, Dirticlor (?[ |!yln.<lr|a! l{cl.nllons.
Republic Steel Corp., Youngstown, Ohio; *J. A. OARTEL, l'lllsbll.l’gh, 1 -3 R :L.
SCHMITT, Lowisville, Ky.; *11. J. SPOERFER, Diccctor of ludustrial Relations, The
1: " Youngstown Sheet & Tube Company, Youngstown, OB

5]

:.'"Sluﬂ' Representative—\VM. N. DAVIS, Senior L1l
Chicago, 1.

Wire Monufacturing Industry—11. E. FRAYER (Chairman), Safety Director, L. A
Young Spring & Wire Corp., Detroit, Mich.; *J. F. COLLINS, Supervisor of Safety,
The Youngstown Shect & Tube Company, Youngstown, Ohio; PETER CONTARDO,
Safety Director, John A. Rochling’s Sons Company, Trenton, N, J.

Health Committee—DR. RICIARD J. BENNETT (Chairman), Chiel Surgeon, United
States Steel Company, Chicago, 11l.; DR. E. 1I. CARLETON, Mcdical Dircctor, Inland
Steel Company, Indiana Harbor Works, JZast Chicago, Ind.; DR, A. M. EDWARDS, |
Medical Director, American Stcel & Wire Company, Cleveland, Ohio; DR, S. A }:.-
NORRIS, Chief Surgeon, Jones & Laughtin Steel Corporation, Pittsburgh, Pa. .

P g Lap

‘ational  Safcty Coun

Membership Commiltee—W. M. NELSON (Chairman), Manager of Safety, Republic
Steel Corp., Cleveland, Ohio; R. H. BUMGARDNER, Manager, Safcty and Casually |2
Bureau, Tennessce Coal, Iron and Railroad Company, Birmingham, Ala.; R, M. DAVIS, §
General Supervisor of Safety, 1lomestead Works, United States Steel Co., Munhall,
Pa.;.]J. A, DOWNEY, JR,, Director, Personnel & Safely, Sloss-Sheflield Steel & Iron
Company, Birmingham, Ala.; A. L. LOTT, Manager of Industrial Relations, The Sted
Company of Canada, Ltd., General Oflices, Hamilton, Canada. C. J. VANDEVENTER,
Safety Director, Atlantic Stecd Company, Atlanta, Ga.

?,

' 9past General Chairman.
-
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Officers of the
MINING SECTION

NATIONAL SAFETY COUNCIL 1951.52

General Chairman—CLIFFORD GIBSON, Mines Accident Prevention Assn. of Onlano.
Timmins, Ontario, Canada.

First Vice-Chairman—A. J. STROMQUIST, Clcvcl:md Cliffs Iron Co,, Ishpeming, Mich

Second Vice-Chairman—]). O, MARSHALL, St. Joseph Lead Co, Balmat, N. Y.

Tiird Vice-Chairman—OSCAR A, GLAESER, U. S. Smelting, Reiining and Mining Co,

Salt Lake City, Utah.

Secretary & News Letter Editor—D. O. KENNEDY, Safety and Hcalth Branch, U. S E
Bureau of Mines, Washington, D. C.

Entertainment Committee—). T. RYAN, JR. (Chairman), Mine Safcty Appliances Co,
Pittsburgh, Pa.

Engineering Committee—GEORGE GEDGE (Chairman), Calamet and Hecla Consoli-
dated Copper Ca., Calumet, Mich.; RALPII CLELAND, International Nickel Co, )
Cooper CIiff, Ontario, Canada; I, R. BIRCHFIELD, Teawmessee Coal, Iron & R.R. Com-
pany, Birmingham, Ala.; C. E, SHEA, Oliver Iron Mining Company, 1libbing, Mim.;
H. B. HUTCHENS, Eagle Picher Mining & Smclling Co., Cardin, Okla.; RAY-
MOND R. KNILL, Potash Company of America, Carlshad, New Mexico; JOIN B

BIKER, Consolidated Mining & Smelting Co., Ltd,, of Canada, Trail, British Columbia,
Canada.

Membership Committee—]. T. WILLIAMS (Chairman), Bunker 1ill & Sullivan Mining
& Concentration Co., Kellogg, Idalio; M. R. McPHERSON, Kerr-Addison Gold Mines, J.
Lid,, Virginiatown, Ontario, Canada; C. R. NEIL, Bethichem Cornwall Corp.,, Corn- §
wall, Pa.; E. RUNEHJELM, Hudson Bay Mining and Smelting Company, Flin Flon,
Manitoba, Canada,

Cam o

Program Committee—S, 1l. ASH (Chairman), Safety & Health Branch, U. S. l!urm '
of Mines, Washington, D. C.; \W. O. TOWER, Chief Impcuor of Mines, D'arliament
Buildings, Toronto, Ontario, Canada; C. M. ELLEDGE, Recynolds Mining Corp,
Alexander, Ark.

Poster and Visual Aids Committee—L. IF. BISHOP (Chairman), Anaconda Copper Min-
ing Co., Butte, Mont.; R. E. IARMON, Phelps Dodge Corp.,, New Cornelia Branch

Ajo, Ariz.; G. W. KNUDSEN, Utali Copper Company, Bingham, Utah; GEORGE )

W. STREEPEY, Alcoa Mining Co.,
National Gypsum Co., )
Copperhill, Tenn.; A. H. ZEILINGER, Colorado Fuel & Iron Co., Pucblo, Colorada §.

New York, N. Y.; M. C. M. POLLARD. }'

Statistics Committee—VFOREST T. MOYER (Chairman), U. S. Bureau of Mines, Acd:
dent Analvses Div., Washington, D. C. ’

82

Y
"'Scltl_y Promotion Commillee—R. F. WILSON (Chairman), Oliver tron Mining Co.,

* Mining World, Sun Francisco, Cal.;
¥
Y,

MembtrJ at-Large—*GEORGIE

*JOHN L. BOARDMAN, Anaconda Copper Mining Co., Butte, Mont. ;
- . MAN, The Montreal Mining Co.,,

t‘w * S. D.; HOWARD L. YOUNG, American Zinc, Lead & Smeliing Co.,

-

Buffalo, N. Y.; LAMAR \WEAVER, Tennessce Copper Co,¥ .

Duluth, Minn.; P. D. McMURRER, Mining Congress Journal, Washington, ). C;
EVAN JUST, Engincering & Mining Journal, New York, N. Y ; JOHIN DORSCII.
H. R RICE, Canadian Mining Jonrmal, Gorden:

vale, Quebec, Canada.

Hygiene and Ventilation Commitice—R. EMMETT DOIHERTY (Chairman), Anthracite
Institute, Wilkes-Barre, P’a.; E. A. ANUNDSEN, Pickands Mather & Company,
Duluth, Mimn.; C. WESLEY POTTER, Homestake Mining Co., Lead, So. Dak.

GERRY, Pickands Mather & Co., Ironwood, Mich.;
*WALTER E. MONTGOMERY, Quchec Asbestos Mining Assn, Montreal, Quebee,
Canada; *JAMES K. RICITARDSON, Kennecott Copper Co., Salt Lake City, Utah;
*C. M. FELL-
Montreal, Wis.; A. W..NESS, Amcnc-m Smelting
& Refining Co.,, Salt Lake City, Utah; *P. M. ARTHUR, American Zinc Co. of
Tennessec, Mascott, Tom.; *ANGUS 1. CAMPBELL, Mclntyre Porcupine Mincs,
Ltd., Schumacher, Ont., Canada; *W. H. COMINS, Daroid Sales Div., National Lead

Co.,'Tcxarkana, Tcxns; *R. DAWSON ITALL, Coal Age, McGraw-Hill Publishing
; - Co, Inc, New York, N. Y.; S. E. SHARP, Temessee Copper Co., Copperhill, Temn.;
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