FILE NAME: Lone Star Industries (LS)
DATE: mpoT h0i
DOCH: LSnnH

50CUMENT DESCRIPTION: ¢lil-yal-0ii2ya 27 (KS bl-ii2y1€ {I5ié /2dzy0if n
HelK bl-di2y1£ {1756 /72yansa3


addyh
Cross-Out


TRANSACTIONS

26 th )
National Safety
Congress

NATIONAL SAFETY COUNCIL, lac.

KANSAS CITY, MISSOURI
OCTOBER 11 to OCTOBER 15, 1937

Municipal Auditorium

:
:
3
wn
:

Copyright, 1937, National Safety Councill nc.



- B- a31€ ||

Foreword / Contents
11 Transaction? the Twenty-sixth National Safcly
Congress, 1937, are published by the National Safety
Council in two volumes. This, the first, contains the general, Council Officers and Directors.........o.voiveiveninnvnennen. 4
the special subject, and the Indqstrial Section §essions. Thc Council Purposes and Policies.................ccoivvinnenn. .9
second volume contains the sessions of the Child Edu_cahon, Annual Meeting of Members. ......... e 1
Home Safety, Street and Highway Traffic, Commercial Ve- A 1B
hicle and Transit Sections. nnual Banquet .............coo i i e i 31
Subject Sessions—
All industrial members of the Council automatically receive After Work Accidents............ Fe e rteeeennecannan veen 33
Volume I. Volume II is sent to members believed to be inter- Agricultural Safety ........... et aeareraes 41
ested chiefly in the sessions it covers. Other Council mem- Community Safety Organization..... e veer 51
bers, however, may obtain it upon request. Fire Prevention .................. et . 59
Health Service in Industry...... Ceeeereeas et rerieeaea. 71
Many members have found it worth while to distribute Industrial Dusts .............. B . e 85
copies of the Transactions to supervisors, foremen, and Industrial Fumes, Gases and Vapors.................... 99
others in an administrative or supervisory position who may Industrial Safety Lectures.......... fererierieseesarenns 109
make practical use of them for reference purposes. The fol- Maintaining Interest in Safety...... e ttetieenenannenas 141
lowing quantity prices are quoted on extra copies: 1 to 10 Pressure Vessels ...............ccoviiiiiiiiiiiiiiiaaa., 157
copies of the large volume (Volume I), $2 each; 11 copies Safety Fundamentals ............... e 173
or more, $1.75 each; copies of the smaller volume (Volume Safety Inspectors ............. e, 183
11), 75 cents each. Safety Training .........ccovvevrnnieiieiienneninannnnn, 193
Safe Use of Acids..................... Sesrercenanensrren 201
THF' Transactions are published as a condensed record of Aecronautical S.ectlo.n ..... SOAASARE R LI L CUL LI PR IR LTI 211
the pTOCeedingS at the National Congress. The papers of A.S.S.E.—-Engmeermg Section ................ creeee teeonran 221
each session or division of the Congress have been edited Automotive and Machine Shop—Power Press Sections...... 225
carefully to eliminate extraneous matter and to abbreviate Cement and Quarry Sections.............covviniinianneinnn. 249
the less essential portions because of space limitations. Thus Chemical Section 271
the material herein presented is not a verbatim report of all ) ST IAAAAARRRARAREREAERR AR
the speeches presented at the Congress, but rather an Constructl'on Section ........iiiiiiiii e 285
abridged version made as compact as possible, yet without Food Section ..........oceiiiiiiiiiiiiiiiriiiiaie i 307
injury to the technical aspects of any address. The original Industrial Nursing ..............cooeu..... e, e 323
manuscripts are on file in the é:omficil's g:;reau ?f I!;fomm- Marine Section ................eevenennn.. e 341
tion, where they are available for additional reference. . . Lt ’
Where i!lustratio)xrzs were sent by the speakers to the Council, Meat P“k".'“ Tanning and Leather Industries Section. ....371
these also are on file. . Metals Section ........... et e tr st e e e anreaaas 381
Mining Section ......ooviiiiieiiniiieiii ittt eeianenenes 401
The National S?fety. Council at il§ Congresses sgeeks to Paper and Pulp Section. .......ccoovviviiiiiriniiiiienann.s 429
eliminate from discussion matters which are not pertinent to Petroleum Section ...........ccooiiviiiiiiiiiiiiiiiie, 489
the aim of the Congress or which are contrary to Council Power Press Secti .
policies. Tt cannot accept responsibility for the views ex- ) ?',8_ ¢ wn. """"""""""""""""""""" 535
pressed either in the papers presented or in the discussions Public Utilities Section.........oovviiiiiiiiiiii ..., 537
based upon the papers. Quarry Section .......... NereosErer I It veerrosebccanovannns .557
Refrigeration Section ............. e ettt raaaens .559
Rubber Section ............. e aet et et aeeanens 577
NATIONAL SAFETY COUNCIL, lNC. Safety Equipment Section.......ccovviiviiiiiiiiiininnie, 581
20 North Wacker Drive Steam Railroad Meeting.............cccoiviiiiiiiiiiinnnnnnns 587
. Textile Section ...........cooeviiivninninn... Cerereieseenns 601
C"I icago Wood Products Section..... e v eereieaennenes .611
- Index ..ovvvniiiir i et e 621




[ )
Naﬁonal OFFICERS AND DIRECTORS, Continued

»
Safety Council, Inc.

Wa. C. Knorrk, Milwaukee Safety Commission
_ Joun K. LoNa, Past President

Thos. H, MacDonawp, U. S, Department of Agriculture
HONORARY MEMBERS WarTer B. MARTIN, Peoria Association of Commerce Safety Council
L. W. MiuLagp, Industrial Gloves Company
Hagrorn L. Miner, E. I, du Pont de Nemours & Co.
Pror. Rocer L. Morrison, Street & Highway Traffic Section
. E. J. O'Brien, Jr., Louisville Safety Council
- WatTer S. PAINE, Aetna Life & Affiliated Cos.
OFFICERS (1937 1938) L.Lkw R. PaLumERr, Past President
. . FeEnNNELL, President C. E. PerTiONE, Past President
C. W. Deumpesy, Vice-President for Finance and Treasurer Avnert S, Recuia, Industrial Relations Counsclors, Inc,
HARRY GUILBERT, Vice-President for Membership L1 Con. HENRY A, RENINGER, Past President
Frank H. HarrisoN, Vice-President for Industrial Safety A. V. Ronwengkg, Duluth, Missabe & Iron Range Railway Co.
Hon. Harorp G. HoFrMAN, Vice-President for Public Safety Groree E, SANFowD, General Electric Co,
WaLTER S. PAINE, Vice-President for Engineering ) CuArLes B. Scotr, Past President
A. V. RoHWEDER, Vice-President for Local Safety Councils GEN. Jonn H. SHerBURNE, Massachusetts Safety Council
A. W. Waitney, Vice-President for Education '

! > Junie Lee E. Skerr, Cleveland Safety Council
W, H. CAMERON, Secretary and Managing Director C. W. Ssiti, Standard Oil Company (Ind.)

WavLter DENT Smith, Delaware Safety Council
EXECUTIVE COMMITTEE (1937-1938)

R. T. SoiensTEN, Elliott Service Company

ASSOCIATION OF TRON AND STRRI. ENGINERRS
RonprrT W, CAMPRELL

Lew R, PPALMER

. . P Tou , Past Presi . : i
H. W, Anperson. General Motors Corporation (‘ ‘ ({ MAN, Past } resxdcnt. ) ) '
. W, b t President GrorGE G, TRAVER, Greater Chicago Safety Council, Inc.
J. I. BaNAsH, Pas s :
I W, Beacoorsr, Past T'resident bDr. C. H. WaTson, I"ast President .
C. W, F.:t % ST, -P ; l. Section . A. W. WiiTNEY, National Conservation Bureau
Henry W, Rocaess, Petroleum T. A. Wison, Textile Section
C. B. Bouirer, ASSE-Engineering Section . et
H. W. Bourton, Autometive and Machine Shop Section X&i;::;}'\(N}(;RT:;.NI:::n;)aat:(:n;::iz:::st( v Co.
Harowp S. ButtenueiM, The American City Magazine ' rEEEOTE
W. H. CaMiroN, National Safety Council, Inc.
Roskrt W. Camerrnr, Past President DIRECTORS (193 7-1 938)
Rogert 1. CaTrIN, Actna Ca.sualty & Surety Company GEoree ). Abaws, Paper and Pulp Section
R. A. CHA;’)I-’"]‘;. Mct%;lﬁ f(‘}c,tm'}l t H. W. Anberson, General Motors Corp.
Lewis A. DEBrais, Past Presiden ) A. L. ArvsTronG, Eastman Kodak Company
C. W. DEMPESY, Tli:c ng"ld:’“':"’"“' Corporation H. H. Baney, Chattanooga Safety Council
Marcus A. Dow, Past Presiden J. I. Banasn, Consulting Engineer
N. D. Fennewr, Consulting Engineer CARL BARKER, St. LouisgSafety Council
Joun B. Gisson, Western Electric Company G. J. BArkETT, Mining Section
HARRY GUI}:BERT' TheIPt““mi:? Cclmll-‘l)a::eqter Company Ernest W. Brck, United States Rubber Products, Inc,
Frang H. HArrison, International Harve: C. W. Beraguist, Western Electric Co.
P. L. G. Hasskagr, Lehigh Valley Safety Council E. F. BLAN}?. jo:'ues & Laughlin St'ce] Corp.
Hon. Harorp G.}{OFFBI-\T’{- Governor, State of New Jersey Henry W, Bocerss, Petroleum Section
S. B. Horgerr, Food Se;t‘o‘jl ‘ H. E. Bowt,’South Bend Civic Safety Couneil
Warter G. King, Past Presiden :




OFFICERS AND DIRECTORS, Continued

L

C. B. BouttT, ASSE-Engineering Section ‘
H. W. BouLton, Automotive & Machine Shcép Section
Standard Accident Insurance Co.
SVSAB l;z;vv?;i, Safety Department, Nashvillcs Ch.amber of Commerce
£, Employees’ Publication Section
;}v\;/r glll’:::z:j,c.qafetprZpartment, Automobile C!ub of Rhode Island
HaroLp S. BurrenneM, The American City Magazm.e
B. J. Catrachan, Contra Costa County S:.;fety Council
W. H. Cameron, National Safety Council, Inc.
Ray Canney, Kenosha Safety Council
Rosert 1. CATLIN, Aetna Casualty & Surety Co.
iN, Metals Section ‘
I%E;\Y;EE:A;: Co1MAN, Seattle Traffic & Safety Council H
J. E. CuLLINEY, Bethlechem Steel Cq.
Lewis A. DeBrois, Consuiting Engineer '
Jav E. Decker, Mason City Safety Council
C. W. Dempesy, The Liquid Carbonic Corp.
Jaues B, Douctas, The Philadelphia Gas Works Co.
Dr. Louts 1. DusLin, Metropolitan Life Insurance Co.
O. M. Epwagbs, Jr., Safety Div,, Syracuse Chamber of Commerce
W. P. Eistun, Public Utilities Section
D. D. Fennewr, Consulting Engineer
D. L. FenngLy, Kansas City Safety Council .
DoNaLp A. FinkpeiNer, Toledo Safety Council
Dr. HarT E. Fisner, Chicago Rapid Tfransi(t:Co. o
ter C. Fisk, Berkeley Traffic Safety Commission
S;::;ARD B. Fonpa, Burroughs Wellcome & Co. (U.S.A.) Inc.
ALEXANDER FOSTER, JR,, Quarry Section
Joun B. Ginson, Western Electric Co. .
Howarp F. Gisert, Elizabeth Safety Council
Otio M. Graves, The General Crushed Stone Co.
W. A. GrirFIN, American Telephone & Telegraph Co.
Harry GuiLsert, The Pullman Co.
Isatan Harg, The Atchison, Topeka & Santa Fe Ry. Co.
C. H. HaRPER, Refrigeration Section
D. T. HarrincToN, U, S. Bureau of Mines
Frank H. HagrrisoN, International Harvester Co.
P. L. G. Hasskar!, Lehigh Valley Safety Council

. C. Haven, Commercial Vehicle Section .
g. g‘ H:ZI.LMUTH, Chicago, North Shore & Milwaukee RR. Co.

Cuas. E. Hit, New York Central Lines
Hon. Harorn G. Horruan, Governor, State of New Jersey
E. C. Howpey, Jr., Marine Section

0

OFFI

CERS AND DIRECTORS, Continued

Everert Horn, Madison County Safety Council

S. B. Horrewi, Food Section

H. C. HowsaM, Power Press Section

Freo B. Hunt, Cement Section

Major Norman A, Tuxie, Columbus Safety Council

R. D. Jewert, Springfield Safety Council

THoMas P. Kearns, Industrial Commission of Ohio

Thos. L. Krriey, Paterson Safety Council

J. M. KeRrricaN, Rubber Section

Ww. C. KnoELK, Milwaukee Safety Commission

W S. Knupsen, Detroit Industrial Safety Council .

C. L. LAFoUNTAINE, Great Northern Railway Co.

MiLrarp C. LerFLer, Child Education Section

Barney Levy, Jr., Rochester Safety Council

A. Avcustus Low, Brooklyn Safety Council

Tros. H. MacDonawp, U. S. Department of Agriculture
WAaLTER B. MARTIN, Peoria Association of Commerce Safety Council
F. W, MatsoN, Minnesota Safety Council

R. A. McARrTHUR, Transit Section

MiLer McCrintock, Harvard University

I. W. Mi.LarDp, Industrial Gloves Co.

James K. MiLisr, Grand Rapids Safety Council ‘
Harowp L. MiNeg, E. 1. du Pont de Nemours & Co.

R. B. Moriey, Industrial Accident Prevention Assns.

Pror. RoGer 1.. Morrison, Street & Highway Traffic Section
ErNesT Mureny, Albany Safety Council

E. J. O'BriN, Jr, Louisville Safety Council

Georae C. A. Opp, The Detroit Edison Co.

WALTER S. PAINE, Aetna Life & Afiiliated Cos.

Lew R. PaLMer, The Equitable Life Assurance Socicty of the U. S.
Davip A, PatroN, Newark Safety Council

Mgs. G. M. PertoN, Evanston Safety Council

CHArLes W. PeNpock, Safety Div. Milwaukee Association of Com-

merce

C. E. PermisoNg, American Mutual Liability Insurance Co.
GEN. GeorGe B. Piriseury, United States Engineer Office
ARTHUR PotTERTON, Hudson County Safety Council
ALBERT S. REGuLLA, Industrial Relations Counselors, Inc.
Lr. CoL. HENRY A. RENINGER, Lehigh Portland Cement Co.
BesTor RogiNsoN, Easthay Safety Council
A. V. RonwepEr, Duluth, Missabe & Iron Range Ry. Co.
WALTER ROSENBAUM, Western Pennsylvania Safety Council
G. E. SANFORD, General Electric Co.




OFF

ICERS AND DIRECTORS, Continued

Hinry G, Scuarrner, Erie Safety Council
Kant. G. ScnogerLER, Rahway Safety Council
Harry A. Schuitz, United States Steel Corp.

H. E. SreLy, Wood Products Section
Eart S. Suartzer, Utica Safety Council .
GEN. Joun H. SHERBURNE, Massachusetts Safety Council

Dk, L. A. Stioupy, Bethlehem Steel Co.

Ernest L. Simonps, New Haven Safety Council

A. E. SINCLAIR, Meat Packing, Tanning & Leather Industries Section
Jupak Leg E. Skeer, Cleveland Safety Council

t, W. Smrn, Standard Qil Company (Ind.)

Epwin C. Swith, Blackstone Valley Safety Council

Warter DENT SMiTh, Delaware Safety Council

W. A. Snow, Construction Section

R. T. SoLensTEN, Elliott Service Co.

E. . Spring, Lansdale, Pa. ]
Grorge R. STepHENs, Safety Bureay, Buffalo Chamber of Commerce
Joun StiweLL, Greater New York Safety Council

Arthur M. Topg, Consulting Marine Engineer

GrorGE G, TraVER, Greater Chicago Safety Council, Inc.
Major R. D). TRIMBLE, Richmond Safety Council

Frank E. Vitz, Superior Safety Council

Dw. C. H. WaTtsoN, American Telephone & Telegraph Co,
Harry M. WEnper, Wilmette, L

D, Davip E. WeGLEIN, Baltimore Safety Council

S, . WHITING, Liberty Mutual Insurance Co.

A. \V. WHitnEy, National Conservation Bureau

Howagrn R. WHITNEY, Worcester Safety Council

T. A. Wnson, Textile Section

\W. H. Winans, Union Carbide & Carbon Corp.

F. B. WinstLow, Safety Div., Birmingham Chamber of Commerce
W. E. WortH, International Harvester Co. .
K. J. ZaurFT, Safety Bureauy, Duluth Chamber of Commerce
G. -L. Zwick, St. Joseph Safety Council

. Council Purposes and Policies

The conservation of human life is the basic
purpose of the National Safety Council,

The Council works toward this end
through a continuous campaign of accident
prevention that is nation-wide in scope, ap-
plies to all types of hazardous activity, and
diréctly or indirectly reaches the entire popu-
lation, !

Recognizing that improvement of health
conditions and the prevention of vocational
diseases in industry are closely allied with
accident prevention, the Council is also ac-
tive in these fields.

The National Safety Council is a non-
profit, non-sectarian, non-political organiza-
tion,

It has approximately 5,000 members, repre-
senting cvery state in the Union and many
of the Canadian provinces. There are ahout
100 foreign members. Included in the mem-
hership are industriai corporations, firms,
individuals, public officials, schools, cham-
hers of commerce, clubs and civic organiza-
tions. About 70 per cent are industrial con-
cerns, including the large steel companies,
the oil companies, most of the railroads in
the United States, the automotive industry,
and others of outstanding importance.

Origin and Growth

The history of the Council begins with
the first cooperative Safety Congress held
under the auspices of the Association of
Iron and Steel Electrical Engineers in Mil-
waukee in 1912. As an aftermath of this
Congress the National Safety Council was
organized in New York in 1913 with 14
members. During the first year the mem-
hership increased to 971,

These safety pioneers hased their pro-
gram on the assumption that accidents are
unnecessary and avoidable, They bhegan to
develop the principles and the materials to
make accident prevention possible.

The continuous growth of the Council and
expansion of its activities attest the sound-
ness of these principles. Fvery field in which
a coordinated program has heen applied of-
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fers striking examples of the possibilitics of
accident reduction.

Results of Organized Safety

Since the National Safety Council was
organized in 1913, the national accident
death rate in all fields except motor vehi-
cle has been reduced 30 per cent. Because
the traflic field does not offer the possihilities
of control that are found in the industrial
field, the motor vehicle accident problem
continues to he a serious one. While there
was a slight decline in fatalities in 1932—the
first decrease that had occurred since the
advent of the automobile—increases have
occurred in succeeding years, with an all
time high in 1936,

Retter-than-average results in motor vehi-
cle safety have heen achieved among school
children, in commercial vehicle flects, in
states with properly administered drivers’
license laws, and in cities with an cffective
community safety organization. These cases
indicate that the national problem can bhe
solved hy a careful study and application of
the methods which have already produced
results,

The National Safety Council was started
as an industrial safety organization. The
results of safety work in this field have often
heen phenomenal.

For example, the steam railroads have re-
duced the accident rate among employees 74
per cent since 1923. A group of the largest
steel industries has cut its accidents 90 per
cent since 1913, 1t is not uncommon for an
industrial establishment to complete an en-
tire year without a single disabling injury
among its employces.

In the face of such reductions the psychol--
ogy of accidents is changing. Accidents are
hecoming out of date both from the view-
point of the employer and the employee.
They are heing recognized as a reflection
on the efliciency of the plant,

Looking Ahead

The universal character of the safety
problem makes it natural that the idea which
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has been fostered in the United States
should reach into other countries of the
world, Qrganizations similar in purpose and
activity to the National Safety Council have
been formed in many countries. Council post-
ers have been widely copied for foreign
use, and severa! National Safety Council

centy-sivth National Safety Congress

publications have been translated into other
tongues,

The National Safety Council is still
young, but it has made amazing progress
during its short lifetime. These achieve-
ments offer inspiration and incentive for
continuing its humanitarian efforts.

Obj ectives

The purposes and policies of the National
Safety Council are not always understood
5y those who are not in close touch with
the Council's work. As a concise presenta-
tion of the Council’s objectives, the follow-
ing has been approved by the Executive
Committee as an official statement of policy:

“The National Safety Council’s objective
is the elimination of accidents to men,
women and. children, as being deplorable,
unnecessary and wasteful. Tt seeks mem-
herships, cooperation and contacts to insure
that its services may provide for instrumen-
‘alities and finances to accomplish this ob-
jective,

“Through education it seeks to demon-
strate that the safe way is the right way and
the best way, from the standpoint not only
of human satisfaction but of social effi-

ciency and economy. It seeks those. ways ?nd
means for safety that satisfactorily fit into
the practical affairs of life.

“Its financial policy is to return in service
all moneys received, so operating without
profit, and to undertake only those activi-
ties which can be assured of reasonable
permanence. Much of its administrative
personnel consists of volunteer workers.

“The National Safety Council holds itself
open to give fullest and most cordial coop-
eration to all individuals, industries, or-
ganizations, communities, states and nations
that are in accord with the principles and
objectives of the organization, and the Na-
tional Safety Council likewise asks and seeks
cooperation from all these in carrying out
its purposes.”

Annual Meeting of Members

MONDAY MORNING SESSION
October 11, 1937

The Annual Meeting of Members of the
National Safety Council at the Twenty-
sixth National Safety Congress, assembling
in Kansas City, Mo., was called to order
b)‘-i Dr. C. H. Watson, President, who pre-
sided,

The invocation was delivered by the Rev.
Walter H. North, Pastor, the Country Club
Congregational Church of Kansas City.

The secretary reported that a quorum
of members entitled to vote was present
in person or by proxy, and the formal roll
call was dispensed with.

The chairman then introduced D. L. Fen-
nell, President of the Kansas City Safety
Council, who welcomed the delegates in
behalf of the Kansas City Congress Com-
mittee,

Address of Welcome for Kansas City Safety Council
By D. L. FENNELL
President, Kansas City Safety Council

The Kansas City Safety Council in the
Heart of America, welcomes you.

This is a welcome in which every phase
of Kansas City's varied interests sincerely
joins,

Our schools, churches, women’s organiza-
tions, civic clubs, fraternal societies—in fact,
1 feel I can speak for every citizen of this
community—bid you welcome, because we
realize that the ideals of the National Safety
Council tend to make a happier life for all
of us,

The Kansas City Safety Council, in wel-
coming you this morning, is realizing a hope
of which we have long dreamed, and wishes
to express appreciation to you for bringing
your twenty-sixth Congress here, not because
it is merely another large Convention, but
because it presents a splendid opportunity
for Kausas City and this Mid-West area to
learn from the assembled delegates things
that will make possible better safety records.

We are aware that the cyes, ears and
minds of the entire nation are focused upon
this Congress in Kansas City, with prayers
for the success of its accident prevention pro-
gram, OQur Country wants this Cangress to
succeed in its purpose. Why?

1

Because America today realizes, as never
before, the terrible significance of its huge
accident losses. Because America knows
today, as it has never known before, that
its homes and its dear ones are threatened
with their very lives,

This wonderful Safety Congress has the
power, organization and unity to accomplish
great things, The American people expect
and have the right to expect that from this
Congress will come a program adequate for
their protection against death and tragedy by
accidents.

Kansas City, on the evening of October 6,
completed a year in which we had no fatali-
ties to children 15 years of age and under,
from motor vehicle accidents. This is a
record of which we are extremely proud.
The record as to motor vehicle fatalities to
persons above this age is not such as we
desire, but our record for 1937 shows an
improvement in this respect over the same
period for 1936.

With all public officials and civic organi-
zations cooperating with the Kansas City
Safety Council, we have made plans to the
best of our ability to see that your visit with
us is an enjoyahle one.

[ —




The meeting was called to order by Chair-
man A. S. Regula, Executive Secretary, In-
dustrial Relations Counselors, Inc,, New

While dusts exist everywhere in the at-
mosphere, it has been recognized for cen-
turies that workers in certain dusty
occupations are less healthy than those not
50 exposed. The number of persons ex-
posed in dusty occupations comprises one
of the largest industrial groups. The occu-
pational diseases of workers in dusty at-
mospheres have been found to be due to
entrance of dust into the system by inhala-
tion, by ingestion, by direct absorption
through the skin, by irritation of the skin,
or by a combination of the foregoing.

The suspensions of particulate matter in
air have heen broadly termed dusts, fumes,
and smokes. Such a classification is neces-
arily arbitrary, since the line of demarca-
tion between them is not very sharp, and
the chief differentiation is based on the size
of the particles. Investigations by the Pub-
lic Health Service in dusty industries® re-
valed that about 70 per cent of the dust
particles examined were between 1 and 3
microns in size, only about 20 per cent were
kss than 1 micron, and the median size was
13 microns. Industrial dusts are mainly less
than 10 microns in size. However, fibrous
dusts in the air, such as ashestos, have been
found to contain particles as large as 200-
0 mircons in the greatest diameter.

While, generally speaking, according to
Collis, dusts are more injurious as their
diemical composition differs from that of
the human body, or from the elements of
which the hody is normally composed,? it

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

&5

Industrial Dusts

WEDNESDAY MORNING SESSION
October 13, 1937

York City, and Vice-President for Engi‘llecr-
ing, National Safety Council, who intro-
duced the speakers.

is difficult to establish a comprehensive
definition for toxfc dusts. Sollmann}® after
analysis of various definitions for poison,
felt that it is very difficult to give a definition
which will not be ambiguous in some cases,
but believed that the following covers most
of the points which must be considered in
classing a substance as such:

“A poison is any substance which, act-
ing directly through its inherent chemic
properties, and by its ordinary action, is
capable of destroying life, or of seriously
endangering health, when it is applied to
the body, externally, or in moderate doses
(to 50 Gm.) internally.”

Some dusts are known to be poisonous,
while others, in the concentrations usually
encountered, are comparatively harmless.
However, it may be stated that breathing
dust in high concentration is not desirable.

According to Fairhall, the damage arising
from the inhalation of toxic dust may be
cither local or remote, and depends upon
whether the material is a protoplasmic poi-
son, whether it is caustic in reaction, or
whether it is absorhed into the blood stream
and carried to other centers which are in
turn affected.®

It is now well established that exposure
to certain kinds of dusts, such as those con-
taining considerable quantities of free silica,
has increased the morbidity and mortality
rate from respiratory diseases; while me-
tallic dusts, such as lead and its compounds,
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have been associated with general systemic
poisoning.’ Dusts may be swallowed with
saliva, water, or food, and direct poisoning
has been traced to absorption by this
method ; other dusts may act as irritants and
produce affections of the skin, irritate mu-
cous membranes of nose, eyes and throat,
often causing inflammatory discases of
these organs.*

Some inorganic dusts are able to penc-
tratc the deep lung tissues and are
sufficiently insoluble to be retained there.
Some of these may be active in the human
tissucs, causing definite and permanent in-
jury, while others are inert and may be
retained for years, apparently without seri-
ous damage; some are gradually absorbed
without causing pathological changes.

All inhaled particles are soluble, at least
to a small extent. If harmless, cell activity
is stimulated so that phagocytes remove the
dust. If the solute is toxic, the viability of
the phagocyte is affected and an ineffective
accumulation results. At the same time,
further solute may diffuse into neighboring
tissues, setting up an irritation and subse-
quent fibrosis. The nature as well as the
soluhility of the solute is an important fac-
tor, hut of two substances of approximately
cqual toxicity, the more soluble form
causes the greater damage. However, sub-
stances of such low solubility as silica may
ultimately produce extensive injury.

Kettle has stated that harmful dusts, if
inhaled into the lungs, may activate a latent
tuberculous infection; they may exaggerate
an active tuberculous lesion or a coincident
infection. If sufficient quantitics of a harm-
less dust are inhaled, some of it remains in
the lungs and causes a mild degree of fibro-
sis merely through mechanical irritation,
but such fibrosis is never sufficient to inter-
fere with the function of the lung.*

Some writers state that while the influ-
ence of nonpoisonous dusts on health is a
debatable subject, abnormally high death
rates from bronchitis and pneumonia are
sometimes attributed to chronic exposure to
nontoxic dusts. large amounts of dust are
occasionally found in supposedly normal
tungs, at autopsy.’

According to Drinker, there are four dif-
ferent types of reaction produced in man by
the inhalation of dust. The first and most
important are the pneumoconioses, such as
silicosis and ashestosis, which cause specific
lung pathology and often are followed hy
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pulmonary tuberculosis. The second type
of reaction is caused by toxic dusts like lead,
cadmium, and radium. A third type of mal-
ady follows the inhalation of fincly divided
metallic fume particles such as zinc oxide,
and is known as metal fume fever. The
fourth reaction, allergic in character, is
caused by breathing organic dusts such as
pollen and certain types of pulverized wood
and flour. In all four cases the sole cause
of the disahility may be dust inhalation, but
the reactions from toxic dusts result from
swallowing as well as from inhalation.”
For various reasons it is difficult to set
up an absolute classification for dusts.
Opinion is rapidly changing regarding so-
called inert or harmless dusts and further
investigation may prove some of them to be
injurious. Some dusts may have hoth a
toxic and an irritant actiou; whilec on the
other hand, the poisoning resulting from ex-
posure to a dust may be the combined effect
of more than one mode of entrance into the
body. However, the following classification
of dusts, according to physical character-
istics and physiological effect, is used for
convenience.

J. Organic Dusts

Organic dusts are those which contain
carbon, and were originally supposed to
come from organized substances derived
from animal or plant life. Living dusts
come under this classification, and are
thought to be of the same order of size a5
industrial dusts, with which they are fre-
quently associated. Bacteria are usually be-
tween 0.5 and 3 microns, except in a few
cases, such as the anthrax bacillus, which
ranges from 1 to 125 micron in breadth
and 4.5 to 10 microns in length and 10 or 12
microns in diameter. However, it is possi-
ble that the lJarger and heavier varietics,
like the larger and heavier dust particles,
settle due ta gravity, and do not remain
suspended in the air.

Many thousands of organic substances,
carhon-containing, arc made synthetically
hy chemical processes, such as dyestuffs,
cxplosives, cfc.

1. NONLIVING ORGANIC NUSTS. A«
the name implies, these are comprised of
nonviable particles, which may or may not
he inherently toxic or irritant, hut which
nevertheless produce untoward effects in the
human organism. “Allergic” dusts, or those
to which only certain persons are or may
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become  hypersensitive,  with resulting
,.as(hma. Yhmms. or other disturbances, are
.included in this classification.

a. Toxic and/or Irritant. Toxic or irritant
dusts are all organic dusts which produce
untoward symptoms, either systemic or
local. Those producing local S}';lll)l()llls are
usually described as irritant; those produc-
ing general or systemic symptoms are
termed toxic. A dust may be hoth toxic and
irritant,

h} reported cases of injury or death fol-
lowing inhalation of dust from organic com-
pouu(!s. among the chief offenders are
haranitraniline, the dinitrobenzenes, chloro-
,dinitrobenzenes, trinitrophenol, and nitro-
naphthatene. Eye damage due to inflamma-
tion of the cornea has occurred among
workers exposed to methyl violet dust. The
dust from paraphenylene diamine derivatives

is particularly irritating and dangerous,

cusing not only a severe form of derma-
titis »\!here the dust comes in contact with
ll}e skin, but also producing acute inflamma-
tion of the mucous membrane of the
respiratory passages.' Toxic dusts may he
generated fluring the handling of powdered
dyes. and in preliminary dyeing operations,
.articularly the hydro-extractor process,
\vhe're particles are disseminated in all di-
rections.” Coal tar and indigo dyes are
substances most frequently used.

Cases of amblyopia have been reported
fram exposure to inhalation of tobacco
dust™ Tt has been found that inhaled to-
bacco_d»ust exerts a nicotine action on the
organism fifteen times greater than that
troduced by the same quantity of smoked
tabacco with an equal nicotine content.®

Severe dermatitis is experienced by many
wox"ker§ handling powder cpntaining T.N.T,,
W.lll(zh is used in making high explosives.
Pieric acu}, which is also used for this pur-
pase, requires drying, and in this latter state
has been found to produce a dermatitis.

 Picric acid is also the oldest synthetic or-

mnic dyestuff.* Dermatitis occurs among
zandlers of silk with varying frequency.
Salls determined that a rash occurring
among workers in a silk factory was due to
du'ct_ from silk cocoons imported from
Africa,™

!’e'rsons engaged in the manufacture of
quinine and quinine preparations suffer from
skin phenomena, which occur for the most
mrt on exposed parts of the bhody, and
may he cansed by ingestion or hy f.]uiuinc
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dus.t. or powder form of the preparation, ex-
erting a direct irritating effect on the skin.™
Dermatitis due to other vegetable dusts
such as vanilla, powdered arnica, pyre-
thrum, etc,, have been reported.™

Dental lesions, of occupational origin,
!x‘ave h.ecq reported among workers in sugar.
Lhe gingivitis caused by sugar dust is clas-
sified as purely mechanical, with later-
dcve.lopmg caries. Digestive disorders,
vespiratory conditions, and cutaneous con-
ditions (especially of the face) were also
found."

Dock workers, transporters of grain,
workers in grain and flour mills, etc, are

- exposed to dusts during their work. Dusts
fro_m cereals may contain many impurities,
W}II(';II may cause an irritating action on the
respiratory passages, as well as inflamma-
tion of the skin. Digestive disturbances,
dengal defects, diminution in hearing, and
cop;unctivitis have been observed among
millers, and have been attributed to the dusts
to which such workers are exposed.™

b, Allergic. Many apparently innocuous
substances may produce reactions in per-
sons of peculiar personal susceptibility. The
term “allergy” is used to describe this con-
dition of hypersensitiveness or susceptibility,
and . allergic phenomena most frequently
manifest themselves in skin reactions. How-
ever, tl3ey may cause acute reactions else-
where in the body. When the respiratory
tract is involved we have such well known

" discases as hay fever or asthma, These .

dise:.ts.es may develop as a result of hyper-
sensitiveness to such substances as pollens

. from plants, horsehair, rabbit’s fur, furs,

feathers, etc,
) For instance, furriers, workers in clothing
industries who are exposed to wool dust,
etc., may suffer from hay fever or asthma
It is unnecessary for the offending dust to
reach the depths of the lungs—giant pollens
for example are reported to produce their
effecl after being caught in the upper res-
piratory passages. Should such an offending
substance be finely ground it could reach
the alveoli and as a result probably all
physiologic reactions would be accelerated.®
In a survey of a plant where resin is
mixed, ground, and molded, it was found
t!lat 80 per cent of the occupational derma-
titis there was due to hypersensitivity to
hexamethylenetetramine and formaldehyde
contained in the dust to which the workers
were exposed® During the first processes
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of cotton spinning, cotton-strippers are ex-
posed to dust arising from cotton husks and
débris, which produces a typical form of
asthma.' '

Ordinary wood dust has been of'mtcrcst
due to its purely mechanical action, l’)ut
still greater care is required in .handlmg
certain kinds, especially woods coming from
abroad, because of the essential oils impreg-
nating them, which when freed in the dust
may affect the health of the workers con-
cerned. Some of the woods capable of
causing skin lesions are Brazil wood, satin-
wood, teakwood, cumaru or tonka wood,
black ebony wood, West Indian mahogany,
Japanese tagayasan, coccoloba, chestnutwood,
olivewood, California sequoiz, etc. All per-
sons who handle these woods are not in-
jured, only those particularly susccptlble. to
the substances they contain hecoming
affected.™

2. LIVING ORGANIC DUSTS. These
contain particles capable pf exhibiting the
phenomena of life! (eqpccnally'the property
of reproduction or multiplication), such as
bacteria and fungi. They are usually f?und
in low concentrations and are associated
with nonliving dusts in the air.

a. Bacteria. One of the most important
among these is the anthrax bacilh'n, which
is contained in the dust from skins, furs,
wool, and animal hair, horns, hoofs, bones,
etc. This disease may occur in two forms:
cutaneous (in which the organism‘ affects
the skin), and pulmonary (when it is inhaled,
as in the form of anthrax known as wool-
sorters’ disease).”

Cases of tetanus, reported in connection
with jute manufacture, were traced to the
raw material, the bacillus having been found
in the factory dust® Diphtheria, tubgl_'cu-
losis, smallpox, typhoid, or other bacillus-
produced diseases, may result from exposure
to infected dusts,

Bacterial sensitization can be the cause of
any of the allergic diseases, _namely. asthm?,
perennial, hay fever, urticaria, angmnem;otlc

- *edema, eczema, or migraine headaches.

b. Fungi. Dusts containing the mycelia
and spores of parasitic fungi give rise to
annoyance and discomfort. “Maltster’s” itch
from the dust alone has heen reported. In
Provence, reeds used for ceilings are stac_kcd
while still wet and undergo, ‘.fcr]uentahon;
they become covered with a wll}tc powder
(a dry fungus of the Mucor family: Sporo-
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trichum dermatodes), which is scattered
when the bark is stripped off. This powder
is irritating to the skin and mucous mem-
branes. Mycelia and spores of moulds are
commonly found to cause rashes.: for in-
stance, the black powder coming from
macerated sugarcane stalks. Among basket-
makers, the mycelium and spores, in the
form of a white mould (hyphomycete) from
the rhattan canes used, get shaken out when
the canes are split, hammered, and cut,
causing painful fissures to develop on the
skin where they alight.™

A form of asthma or spasmodic cough,
suffered by cotton weavers and known as
aspergillosis, has been considered c}ue to in-
halation of spores of a mildew which some-
times occurs on the threads® In a study
of silicosis among miners, made by the
Public Health Service, 2 number of cases
of typical miliary calcification were en-
countered. Unstained smears of those cases
examined were positive for fun.gus,'two
types of Aspergillus fungi being identified,
All of the subjects but one were ‘farmers.
teamsters, feedmill workers, or resxdeqts qf
small agricultural towns where grain 1s
marketed. Farmers are exposed to fungi in
threshing wheat, baling hay, or handling
various small grains.™

Some other fungus diseases such as ac.tino-
mycosis and blastomycosis are associated
with occupational exposure to dust. 'I:he
former occurs among workers handlm_g
straw, hay, grass, vegetable débris contami-
nated with mould, etc. Actinomycosis 13
likely to affect people engaged i‘n mmmerc:_al
handling, storing, and cleansing 'uf grain
(grain distilleries, flour 'mills, grain crus,l.x-
ing, breweries, and malting houses, etc.).

11. Inorganic Dusts

Inorganic compounds are of mineral
origin, not requiring a living organism to
produce them™ A number of dusts not
usually classed as toxic may, under some
conditions, prodnce untoward eﬂ'ec!s on ﬂ!c
human organism. Classified under inorganic
are toxic and/or irritant, fibrosis-produc-
ing, and nonfibrosis-producing dusts.

a. Toxic and/or Irritant. Toxic dusts are
those which are inherently toxic when in-
haled, ingested, or otherwise ab.forbe{i.
Among those which produce systemic poi-
<oning, some of which are also irritant, are
the dusts from heavy metals and their salts,
such as lead, mercury, arsenic, cadmium,
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zinc, ete. Irritant dusts are injurious by
reason of their strong irritative or corro-
sive properties.

As a rule, inhaled irritant substances im-
mediately cause a reaction in the upper
respiratory tract of such severity that they
are prevented from reaching the lungs, al-
though they may cause lung damage by
extension of inflammation if the mucous
membrane is corroded.’ Lime, calcium oxide,
and the di-chromates are examples of irri-
tant dusts. An inorganic dust may possecss
both toxic and irritant properties, and the
poisoning produced may be the combined
effect of more than one mode of entrance
into the body.

Of the directly poisonous dusis, the most
widely prevalent are those of certain lead
compounds, particularly the oxide, carbon-
ate and the chromate. The dust is readily
absorbed by the mucous membrane: some
dust passes into the stomach and is dissolved
by the gastric juice.

According to Fairhall, perforated nasal
septum is a common occurrence among
workers with bi-chromate dusts® In a
study made by the U. S. Public Health
Service it was found that continuous daily
exposure to concentrations of chromic acid
mist greater than 1 milligram in 10 cubic
meters is likely to cause definite injury to
the nasal tissues.® It is Delieved that a
similar concentration of the dust would be
equally toxic.

In the case of poisoning from some heavy
metals, exposure may be to hoth dust and
vapor. For instance, investigations have
shown the safe limit of fotal exposure to
lead oxide dust and fumes to be less than
15 mg. per 10 cubic meters of air, except
for prolonged exposure® In exposure to
mercury dust and vapor, it was shown that
the incidence of chronic mercurialism in-
creases rapidly with increasing mercury
concentration, after such concentration ex-
ceeds 2.0 mg. per 10 cubic meters.®

Alkalis and metallic oxides are common
@uses of dermatoses, Lye, potash and
lime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonecutters, modellers, and metal platers.*
Ulceration and perforation of the nasal sep-
tum occur among workers exposed to the
dust of soda ash; systemic poisoning also

gccuzs from inhalation of calcium cyanimide
ust."

Cases of dermati;is, scleroderma and can-

} K9
cer are reported to have been caused by
exposure to dust of arsenic compounds.
Certain aluminum salts are skin irritants
and aluminum dusts may contribute to the

infection of skin and mucous membranes,
through mechanical action,™

b, Fibrasis-Producing Dusts. The most
important of these are the inorganic, slightly
soluble dusts which cause fibrous changes
in the lung tissues, some of which are seri-
ous, and some of which cause little or no
disability.” So far as is known, no inorganic
suhstances other than silicon derivatives
cause more than a very moderate degree of
fibrosis of the lung. Moreover, there seems
to be no evidence that any other constituent
of ordinary dusts can influence so unfavora-
bly a pulmonary infection?

Although other dusts, when inhaled in
sufficient concentrations over a long period
of time, have been shown capable of pro-
ducing a pulmonary fibrosis, nevertheless,
the pneumoconiosis characterized by nodu-
lar fibrosis has to date been shown clini-
cally and experimentally to be associated

only with the inhalation of dusts containing
free silica.

Since this dust, to exert its harmful action,
must enter the finer divisions of the lung,
the particle size of the atmospheric dust
may bhear a definite relationship to the in-
jurious effect produced. The silica must be
present in the air in particles small enough
to enter the finer air spaces and of such
dimensions that the phagocytic cells may
engulf them. The greater majority of par-
ticles found upon microscopic examination
of the lung fall within the limits of from
1 to 3 microns.” Examples of siliceous dusts
are granite, quartz, sand, pumice, slate, etc,

In a recent study among anthracite miners,
the correlations hetween exposure to dust
(which contained silica) and the evidence
of constitutional changes left little doubt
as to the etiological significance of the dust
in the air breathed, Like correlations were
found between the silica exposure and the
extent of pulmonary changes® When the
inhaled dust consists of silica combined
with bases, silicates, some degree of change
in the pnlmonary tissue may result. In this
respect ashestos dust seems to be unique
among silicates in the prevalence and se-
verity of the disease it causes.®

The chicf distinction between silicosis and
conditions due to simple reactions caused
by other dusts is the active proliferative
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Dust may be entrapped at its source bly
suction devices and thus removed and C(:! -
lected. Familiar examples are cxhaqst hoo :!
in grinding operations, and the devices use
in rock drilling. )

Generally speaking, tl}e exhe.mst venti a:
tion method, where applicable, is to h\cN pt"er
ferred in controlling a dust hazard, :u;g
may be used to entrap dust. an(.l prevent i :
dispersal, and under certain ctrgums}lanc:;:
it may he of advantage to cpmbmc the us :
of water and the use of suction. Somt:t‘lme(,i
a dusty process can be completely enc oseqt
in a sealed room ar compartment. It lr‘nu
be remembered, however, that any mec am-
cal device of this kind offers adequate pr(()l
tection only if it ’is properly designed,
installed, and maintained.

reat deal of attention has hg:en given
th? sgulfject of individual protection fr.o:i
dust, and there are many types o'f] re'.?‘[;:;e
tory protective devices now available. hi(;h
are generally of two types: those w ieh
provide fresh air from an uncomaxfr_l\ma'
source and those which rely upon a :term‘[z
medium for removing dust from (l‘(‘ ?'e
breathed. Where the use of such a « eV'Zd
is indicated, only one of the types app;(;vl d
by the U. S. Bureau of Mn')es shoul( k)q
used. As a rule, it may be said tl!al nllas_ >
respirators, or other such protective (evtl;c
should be used only where exposure tol
dust is intermittent and brief, or w nf‘re
some unusual condition makes a more a e-
quate dust control jmpracticable.

Where bacteria or other living dusts in
the air are associated wit'h a process, steri-
lization methods such as increased tcmp‘erz;-
ture, ultraviolet radiation, .and chcmlca:
like chlorine or other bac.terlgtdal substances,
may be of use. Pasteurization temperature
“(about 140° T.) will kill most orgar{;u.sfns
except those bearving spores. Steam 1;11;(;
fection is used for liorsehair, and proves t
he practicable if the temperature does ]no
exceed 230° F. Wool fibres, however, os;
their elasticity hy steam disinfection, an
the “Duckering” process now used in Eng-
land includes soaking of thc. woql ina fnrm;
aldehyde solution, and drying in a“curlrcn
of air at a temperature of _l()O F® T lell‘s
are few occupations in \v.hu'h there w%u
he a sufficient concentration of'dead ac-
teria to cause untoward effects in man.

In the case of dusts px:oducing external
irritation, auxiliary protective measures may
include the use of protective clothing

reaction in the tissues whic.h results in
progressive nodulation. Si?imv.m, when ouctt
established, strongly pr(‘dlﬁ'p()\(‘% the lungs
to infection, especially \v)l'h the luher(:lc
hacillus. Chronic interstitial pneumonia,
chronic bronchitis, and emphysema are fre-
quent complications of advanced degrees of
silicosis. 1 ( irators in
lation of the acute respiratory in-
fcg;?:n;eto the reaction due to dusts 'other
than free silica has nevcr.been established,
though a heightened incidence has of!en'
- heen shown statistically in workers in dusty
trades. It is fairly certain that a dust daml-
aged lung, whatever the cause, fares much
worse if an acute infection does supervene
upon it.’ '
In a study conducted by the U. 9 ]’llb‘.l(’
Health Service among marble finishers in
Vermont, it was found that'marhle du§t
when inhaled in the concentrations fqund in
the examined plants produced a mild, bi-
lateral, linear fibrosis in some cases, but no
serious lung changes were noted and there
was no disability due to the dust, even
after years of exposure.®

c. Nonfibrosis-Producing Dusts. These
are inert, that is, they do not cause fibrous
tissue to be produced, but may hecome
encapsulated or lie free in the tissues; or
they are absorbed without production of
fibrous tissue. Included among l_hem are
alundum, coal, corundum, emery, ln.nectone,
magnesite, marble, plaster of paris (gyp-
sum), and polisher’s rouge. :

Dust Control

Fngineering and medical cnplrnl' are !he
two most important factors in combating
the industrial dust-hazard, and are to a large
extent complementary.

Engincering  Control. ~ As TLanza® has
stated in a recent paper, “It is a basic
principle in dealing with a dust 'hamn] that
the dust should he attacked at it< point pf
origin and thus prevented from heing dis-
seminated into the atmosphere.” Af tcr.th.e
dust has been spread throughout the air it
is difficult to deal with it, and rcl‘iancc_nulst
he placed on individual protection, which is
never wholly satisfactory.

I.anza further cites various methods used
in controlling dust. These will'hc re.\'icwcd
but briefly, since a paper dca!mg '\\'nh the
subject of dust control in detail, will follow
on this program,
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gloves, goggles and aprons; as well as pro-
lective salves, ointments, or other com-
pinds to delay or diminish the irritant
action. General rules for hygiene and good
housekeeping should also be ohserved.

Medical Control. Equally important, and
closely interrelated with the engincering
phase, is medical control of occupational
hazards. In addition to directing the proper
placement of new workers, and guarding the
health of all employecs, medical control is
a check on the efficacy of the engineering
control methods already instituted, or a
measure of the need for new protective de-
vices,

It has been stated that “Industry has
found that the best way to treat industrial
injuries and illness is to prevent them,"™
and medical control, through preemploy-
ment and periodic physical examinations, is
one of the most important factors in such
prevention,

The preemployment examination is made
to determine the employee’s physical and
mental fitness for work. It serves to dis-
cose the presence of any contagious dis-
@ase, reveals any minor physical defects
which might later become serious, or whether
the examinee’s condition precludes his em-
ployment in certain or in all types of work.
It should be remembered that such preem-
floyment examinations are not to be made
for the purpose of eliminating an employee,
but rather for allocating him to the type of
work for which he is physically suited. A
worker should be given employment unless
tally unfit, or unless his disability, even
though slight, would cause him to be a haz-
ard to himself or his associates. Further-
more, the practice of preemployment
txaminations should be extended to include

txecutives and officials of industrial organi-
ations.

“The purpose of periodic  physical
taminations is to secure and maintain
thysical fitness and thereby lengthen work
gans.”™ Reexamination of employces some-
tmes results in the discovery of defects and
dj&abilities which were not oliserved at the
time of employment. In such cases, an oc-~
wpational adjustment should he made to
povide continued employment, hut remove
the risk of permanent injury.

Reexamination of employees is required
law in certain occupations in which the
bndling of poisonous or otherwise deleteri-
s substances may result in the contraction

9 a

of disease.” Since some occupational dis-
cases tend to clear up and recur, records of
previous occupations should be included in
the physical examinations. The frequency
of examinations should be determined by
the medical director, unless otherwise speci-
fied by law. Those exposed to known occu-
pational disease hazards may have weekly
or monthly examinations.®

“It should always be kept in mind that the
hasic principle of physical examinations in
industry is to keep men on the job and not
allow the physical examination to be merely
a weeding out process.”
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The Engineer’s Part in Eliminating Dust Hazards
By ARTHUR S. JOHNSON

Assistant to Manager,

When one realizes that control of the dust
hazard depends upon the combined contribu-~
tions of the physician and the engineer, he ap-
preciates that the solution requires scientific
treatment. By scientific treatment I mean the
technical analysis of the hazard to discover
the causes which contribute to injury or ill
health, and the development of control meth-
ods which obey physical law and physiology,
and which will be directed at causes that
admit of most immediate and economical
treatment.
That goes for handling the dust hazard in
a given plant. Tt goes double for acquiring
knowledge to the end that the whole problem
may reach ultimate solution, Right now our
knowledge of the problem is in hig chunks,
loosely put together and fargely cmpirical.

There are estimates only to judge the mag-
nitude of the dust health problem, and it is so
closely associated with other health problems
that a clean-cut estimate of it alone is im-
possible. We do know that it is great in the
aggregate, and for the individual plant it may
he very bothersome and expensive.

What actually makes quartz dust cause
silicosis is not known. It does, so the air
breathed by workmen must not contain harm-
ful quantities of respirable quartz dust. Inex-

Engineering Department, American Mutual Liability
Insurance Co., Boston, Mass.

pensive methods for making the air clean are
«till in the realm of dreams. Much work must
he done to know more about silicosis and
more how to make atmospheres safe inexpen-
sively. As an accident prevention job, dust
control lies almost entirely within the admin-
istrative responsibility. The control measures
are capital expenditures of considerable size.
A plant with a dust hazard is sick, it needs
an expert diagnosis and scientific treatment,
which may include expensive major opefa-
tions. Home remedies are seldom much good,
and supervision and employee safety con-
sciousness alone cannot accomplish anything.

There may be observed in countless shops |

installations for exhausting dust which are
derisively called “tin knocker” jobs in which

the horsepower dissipated is out of all pro-

portion to the ajr-borne dust moved. Tomage ;

efficiency of material moved may be the pruper
yardstick for pucumatic conveyors but if the
material to be moved is air, contaminated with
ncarly weightless particles of dust, the entir¢
health hazard can lie in the half of one pe
cent of material not moved.

1 do not mean that unless a dust supression
job was engineered it can be no good. There
are many good installations that were nevef
figured at all but grew like Topsy. The re
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;:(l:ttg:g hiccdom f.rnm dustiness was <o satis-
fac owyn ;rla's‘ ‘eﬁ'xgrency held little interest to
. 1Tlus is exceptional, howe
; i , however, aml
lnl'fer the opinion that dust suppreseion' jol
should be enginecred. - 1o

A dust-sup ton i
 dust-suppression installation is
i ion is a safety
evice, designed and operated to prm'idc.: pro-

tecti R . !
cction against possible disease and provide a .

Ss:lfiestc qf security 'whic'h must be absolute. Its
s mi):,z il:] “IOt ru§h:xlg air apd rattling chips but
2 i 3 residual dustiness. There is no
fhor tgaﬁ:&mf:ag;fgat ':'or ; dust control joh

in its effectiveness so fow
tthh:l:r:vaorkex;)s must wear respirators to find
o sonable safety that was expected from
he hoods, ducts and fans, 3

Diagnosis and Control

Let us examine some of the features hy

- which we recognize this dust hazard problem

leaving out the socio-legal aspects.

nei:'so;?::e(;:] (tlﬁ?:lggg:norc fuilly the cengi-
C s control progr i
::xeln;; d‘el.f.lrahle to separate as slu‘\rpﬁ' g':‘\x’c'
Bty cde:gx‘lv?:}t:cc::)or:snl!er?tim'ts from those
ntroi. In

partment we can place all lh; anl;lyfi::l :::::.
2:1{:;!51:; W]';l(‘h describ.e the hazard and its
iepos ae,dt )cl lprobablht_v of its producing ill
ot nd all thg rest of the medical and

us! rna} hygiene facts which make out a
@se against the existing dust. In the second
co?partx'nen'i'place the knowledge of ph-ysics
zltrellmmeermg necessary to plan the dust
i“smltl)edpl:oszram and so design it that when
petalle its pelthrmancg follows prediction
ke e pl:ob?bll.lty of industrial disease is

uced to insignificance. )

The Industrial Hygienist

Our first feature of i
f interest would natural]
:_the b:pe_ctﬁc and relative toxicity of silic:
thewfi' aring and other dusts which make up'
" adus:t health hazard. Much might be said
by vanéage about the quality and quantity
. ?;]ar 1$ many dusts. The acquiring of
ncdical‘);‘:-oblgc ha\;t f)ecnl, and must remain a
) em. 1t involves gross and micro-
:gpnl:lgatgology and x-rays, and experimental
lndustri.al _lt:;;:eefstdodnot talk that language.
trial lemists do; they are a ha
;tl:nbma;lon. half doc'tor and half cnginggg
hng of them are quite capahle of handling
» ust 'health hazard in all its phases of
ﬁv:sé;s:tmp an;! control. For the purpose of
s discussion ir i in wi
Y doctors.l n I throw their interest in with

7w

I want to go so far in my opini
state that the engineer 5llouldyng!:l::‘tlt,:mast :g
define the fumlity of health hazard in a gpiveﬂ
plant or qadustry, nor should he establish
thrcshf)kl. limits of safe or permissible dusti-
ness. This may be debatable, but .I shall con-
tend that the engineer who writes the speci-
ﬁcat.mns of hazard and dust tolerance is rgﬁly
:::' :'nd;xstrial hygienist, and is using a very
alo: e: roader knowledge than engineering

In the first case the quality of

hlazard is an opinion arrived a{ aftelt'h;ul(‘ieyai:::;
all the environmental conditions including the
gene!'al _samtation, occupational analysis and
a scientific analysis of the dust eXposures
In the exploration of dust exposures thé
;tamre of (!txsty operations must be vi'ewed
rom physical, chemical and mechanical
aspects, the determinations of dustiness must
he not only counted and classified by parti:u-
late sizes, hut chemically and mineralogicall
argallyzed. The plant layout must be studie(yl
::nt: respect to dust production and distribu-
ton, and tl3e housekeeping and existing dust
contfol equipment evaluated. The presegr’l y {
specific hazards, such as toxic gascs‘ abc:og-
mal temperature and humidity conditit;ns etc.
must be explored for their complicating éﬁcct'

. upon the whole picture. This js distinctly an

ln(.ll.lstl‘ial hygiene job, and some of the most
fll.'lll.lca_l data requires only medical viewpoit;t
s is absolute in the case of tuberculosi;

study and the qualifyi
Rudy qualifying of men for employ-

So far, not one atom of i i
suppress dust is involved. It i: Zi't[il::lr;fnatlo
ysis of _hazard, The diagnosis must be th ¢
Phc dustme.?s is hazardous to health or that %:
:is safe. Ifitis hazardous, it must be broy l:t
down to a specified residue. If it isn’t leg
it alone. On the second point, if the hyg’ienis:::
can not specify threshold limits graduate&
upward for relatively less hazardous du ts,
lgt the_enginecr not worry about it ’Igh'
duagnosns' is dust which is harmful at'xd to:
l;z'uch of it. The remedy is control of the dust
rlcd engineer designs controls which wili
ﬁegg uget:‘:oj:l):lv:?t p;-tactical residual dusti-

S5 X attempt to write his o
specifications of threshold limit b
sible dustiness. This ma e an fmmorian
goal in the study of dustyhe!;elt:nh;m:tam

Safe Limits

At the present ti i
it th se me the medical men a
hygienists helieve that quartz dust is sa:?ei
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helow five million particles. They seem will-
ing to graduate upward to 20 million for
medium silica and 50 million for low silica
percentages. IFive million particles is virtually
dust free, and is very difficult and expensive
to achieve and maintain, The declaration of
safety of the installations must remain in the
hands of the medical and hygiene groups in
whose hands now lies the responsibility for
determining the hazard.

We now enter the chapter of our discussion
intended to demonstrate that dust control is
an engineering job, that it must be given
scentific treatment, not guess work, applying
engineering methods which are based upon a
knowledge of physical law, the hehavior of
dust, the performance of air-moving machin-
ery, etc.

Prerequisite Knowledge

Tet me recite briefly, a few of the things
which, in my opinion, the engineer should
know to do this job correctly. He must know
how to make a survey. Surveys depend upon
sampling, and sampling is not a catch-as-
catch-can proposition. It involves the place,
the time, the frequency, the amount in a sam-
ple, and the number of samples so that maxi-
mum, minimum and average data mean some-

* thing, so that credibility can he given them.

For the type of sample involved he must
know how to weigh or count respirable dust,
as distinguished from large masses of non-
respirable dust which complicate the picture.
fle must know how to observe the sources of
dust floods as distinguished from conditions
of normal dustiness. He must know the
sources of dust and the principles involved
in the dispersion of dust. He must determine
how much dust enters the problem hecause it
is part of the material, and what dust is
created in the process by the fracturing of the
material.

Any less survey camot tell the engineer
what his task of dust control is. To visualize
that task inteHigently he should know the
physics of Brownian motion, laws of resist-
ance to the motion of particles moving in air,
hoth when the air is in turbulence and for
stream-line motion. He should know terminal
velocities, movements due to centrifugal mo-
tion ; flocculation and the effects of air motion
and the effects of humidification on it. He
must know all about the difficulties of wetting
and what is known ahout overcoming these
difficulties. He should know the several elec-
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trical phenomena which bear upon dust be-
havior.

Those are all principles of physics which
explain the behavior of dust and upon which
enginecring practice must be based. They
musst be understood and be taken into account.
Dust control is not a matter only of general
ventilation ; the engineer must study the pro-
duction as well as the dispersion. The problem
should he analyzed to determine the applica-
bility of segregation, enclosure, wetting, local
cxhaust and general ventilation.

In some instances, substitution of non-haz-
ardous material, or non-dust-producing oper-
ations may have specific application, and they
should be explored first. This implies plant
engineering. 1 am convinced that many bad
installations are bad because plant engineering
was not used. In the designing of exhaust
systems installed to capture the dust at the
points of generation, the physical behavior of
air moving toward hoods and in ducts must
he known, and that knowledge used. Each
system must consist of collection hoods, pip-
ing, air-cleaning plant and a source of suction.
Before selecting a hood for a job the engineer
must know dust dispersion by dynamic pro-
jection as well as dust dispersion by air cur-
rents, and design the hood accordingly.

Knowledge Needed

The aero-dynamic characteristics of suction
hoods appear to be little known because little
thought was given to them in designing

thousands of hoods which can be found every-§

where in industry. All the possibility fo
entrapping dust and much of the efficiency
the system lies in this factor. Air velocity
static suction, and rate of air flow are a
related, and they must be known. It is ess
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systenn. {,nss at the hoods, loss at the hends,
:u}d loss in the ducts must not he guessed at.
Pipe design must take into account the gage
of . the metal and reinforcing to withstand
pressures and erosion.

) I'he selection of a fan and its motive power
|s; a matter of calculation, not guess work.
Power consumption in the system is calcula-
ble, fans follow certain laws, so the engineer
must know the hehavior of axial flow, pro-
peller type, radial flow, paddle wheel and
other fan performance.

Mm:e physics and engineering calculation
goes into the air-cleaning apparatus. The
selection of gravitation, inertial or filtration
metl‘xod.depcnds upon what the,dust is, the
calculatxm? for any methods requires kn'owl-
cd’ge 9f discharge through stacks, the deter-
mination of sizes of settling chambers: the
behavior of cyclones. The use or non-u;e of
a filter, and if so, what type, how it should
per_form, how big it should be, what kind of
rcsxstancc. and how much each kind offers, to
say 'nothmg of their proper location v;ith
'rc!ahon to cleaning, accessibility, etc., are all
items for accurate engineering determination,

Apparatus to check the behavior of installa-

(,onsider?blc confusion has existed in the
st as to just what is the physician’s func-
u in the prevention of dust diseases, and
st what is the engineer’s. It is ver} ob-

) v

tions unnt be known and used. Performance
vz.umut-.he left to guess work, Supplying sulli-
cient air fo be exhausted is part of the prab-
lem. The same may be said of heating.

l.)o I p_zive the problem too severe a huild-
up? 1 think not. Remember these two things:

) I. You are dealing with hazardous mate-
rial so small in size and so little of it by

weight. that it is as invisible as the air that
hears it.

2. Physical Jaws involved in the hehavior
of dust and air do not permit inexpensive
methods of control. I am acquainted with
hudgets set up for this purpose which amount
to more than a quarter of a million dollars',
and [ know of many where 60 to 80 thousand
dollars is involved, :

T.he need for this much engineering is rec-
ognized by men who know. Already much
!ms been done toward getting the knowledge
into .handlmok shape. Perhaps the best jobh
of this sort to date is “Fundamentals Relating
to the Design and Operation of Fxhaust

Systems" (!eveloped under American Stand-
ards Association procedure.

The Doctor’s Part in Controlling Dust Hazards
By A. D. LAZENBY, M.D,, F.A.C.S.
Chief Surgeon, Maryland _Calualty Co., Baltimore, Maryland

recognize the disease when it is fully de-
veloped.

It is not necessarily the physician’s func-

tial to use high velocity of air in certain t
of exhaust systems to entrap dust project
at high velocities as in the case of a grani
surfacing machine, and low velocities must
used in others, as in the case of cleanin
ashestos fibre of dust to prevent wasti
material.

Quantity of air and its velocity must
determined, then the piping should be d
signed to take into account the behavior
air-Aow through pipes at low and high vel
ities. Where the problem is complicated
the large sized particles which go along wi
the fine dust, how these behave must be tak
into account; Pressure losses are very im
tant elements in the design of an exha

us upon even casual thought that the
0 sclences must work hand in hand in
ir efforts to solve the problem.

The physician through his special training
st be able to tell the engineer what dusts
t dangerous and what are not. He mus}
w how ghosc dusts enter the body and
manner in which they do their harm. He
st be trained in the examination of per-
s who are to be employed to work in
t, and to discover those who are already
sgd, or are peculiarly susceptible to
t disease. He must be able to detect the

t signs of disease in workers wlo are

sed to dust, and must be prepared to

tion to analyze dust. That is a task for the
chen}!s.t and the petrographer. It is not the
physts‘:an’s function to count the particles of
flust ina given industrial atmosphere. That
In reality, is the function of the engineer. It'
1s not the physician's function to devise
ventilating equipment for the removal of
dust, nor even to be more than an adviser
as to the means that must be adopted to
render the atmosphere safe,

'The ?hysician nevertheless must correlate
w:th' his medical knowledge and with his
studies of .the industrial worker the findings
of the engineer. A diagnosis of silicosis, for
exampl;, requires not merely characteristic
occupational history and characteristic physi-
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cal findings, but the knowledge as well that
the patient has been expused to hazardous
dusts in dangerous concentrations.

All dusts when inhaled in excessive
quantities may be considered as harmful, but
only a few can be regarded as dangerous.
From the standpoint of their dangerous
propertics, they may be divided into three
general groups.

1. Those which are dangerous because of
their poisonous action, such as lead, arsenic,
mercury, and similar substances.

2. Those which cause only irritation in the
respiratory tract, resulting in such condi-
tions as bronchitis or local inflammation;
such substances as vegetable fibre, cork dust,
flour, starch, and other relatively innocuous
organic or inorganic materials,

3. Those which tend to produce fibrosis
of the lungs, thereby predisposing to respira-
tory infections, especially tuberculosis, such
dusts as asbestos, silica dioxide or mag-
nesium silicate.

I shall confine my remarks chiefly to
dusts occurring in the latter category.

It has been generally believed that the
harmful effects of dusts inhaled into the
lungs depended more upon their physical
structure than upon their chemical. It was
believed, for example, that silica dioxide, on
quartz, was particularly harmful because of
its crystalline structure, and the hardness
and sharpness of its particles. This concep-
tion is now known to be faulty. The dusts
which cause their damage by mechanical in-
terference with function are the dusts which
are relatively innocuous, whose symptoms
are transitory, and which subside upon re-
moval from exposure to the dust.

Chemical Effect Is Harmful

The disease of particular interest to us
today, silicosis, owes its harmful effects very
largely to a harmful chemical reaction oc-
curring between silica dioxide and the body
tissues. It so happens that silica dioxide is
decidedly a tissue irritant to the body, re-
gardless of the part of the body it invades,
it causes local irritation, local destruction
of tissue, and the replacement of that tissue
by scars. ’

Thus, given a dust containing silica diox-
ide in sufficient concentration, in sizes small
enough to permit its entrance to the ultimate
air spaces in the lungs, we have a situation
which offers danger to the worker.

figures, but
for practical purposes the thought
human body can withstand successfully a
concentration of dust containing 100 per cent
silica dioxide in a particulate size less than
10 microns,
of 5,000,000 particles per cubic foot.
decrease the percentage of silica dioxide
present in the dust, we can correspondingly
increase the concentration with comparative

{ Teenty-sivth National Safety Congress

We have no real knowledge as to true
as a simple rule, we can adopt
that the

in a concentration not in excess
1{ we

safety. We must, of course, take into ac-

count the portion of the worker's time spent

in the dusty atmosphere.

To arrive at a rough conception of a safe
atmosphere, we multiply the percentage of
free silica in a given dust by the total num-
ber of particles per cubic foot. If the result
is under 5,000,000 the condition may be con-
sidered relatively safe. 1f the result is over
5,000,000 the condition must be regarded as
unsafe.

Bear in mind too that silicosis is essentially
a disease of great chronicity. Except in a
few exceptional instances it will require
from seven to thirty years for a worker to
develop advanced silicosis. It is evident too
that coincident dusts may either retard the
development of silicosis or hasten it. Recent
research seems to indicate that the admix-
ture of aluminum dust to a silicious dust
will greatly inhibit the reaction of the latter;
whereas a silicious dust combined with some
alkaline coincident dusts may hasten the de-
velopment of silicosis.

Much research is now under way in prob-
fems such as this. We have never learned how

to cure silicosis, but we are learning x:apidl_y
how to prevent it. Our knowledge in this

respect seems to be limited to the removal of
dust from the breathing zone of the worker.
Later discoveries may show us how to
modify existing dusts with contaminant
dusts that will render silica dioxide innocu:
ous.

Owing to its very great chronicity, its
only the rare case who actually develop
disabling silicosis during his industrial life
time. It is realized, of course, that excep
tional instances take place, but the coincidest
ravages of age usually keep pace with the
efects of dust, so that much ~° the dis-
ability usually attributed to silicosts is often
in fact, actually attributable to other div
eases or incapacities which advancing y
bring in their wake. To me the great peril
silicasis, the peril not only to the industri

;vc:{k?r himn.clf, but his family, co-workers
.-" the pu.bl_xg generally, is the accompany-
' ing susceptibility to tuberculosis, ’

Complicated by Tuberculosis

agsaullggzs lx_»:r se does not kill. Tuberculosis
: plicating factor of silicosis rarely
recovers des.p.nte treatment, and the indi-
vidual 50 afflicted is not only totally dis-
ab'l;d himself, but a definite menace to a'II
:;IIIt whom he comes in contact, particularly
’ : fell;:w worker who may have silicosis.
;Vhicx;]c:haps tl_le most important piaces in
hist e services of the physician in a dusty
i  are necessary :u:c—-ﬁrst, along lines of
1scovering and barring from exposure to
a silicious dust those persons who ﬁna al-
ready h:}ve arrested tuberculosis: andyeec-
ondly, discovering those persons a'lready.cx-
posed to dust, possibly already silicotic, in

Who“l t"bel Culous i i S may } Vi -
m fectlon. 1
l ' k) nave de

It is well recogni indi
gnized that no individual
should be exposed to dust containing silica

" dioxide until he has undergone a thorough

physical examination, jncludi

: X ing carefull
n’:ade and' interpreted x-ray films of hil.:
chest, Tt is likewise obvious to anyone fa-

- miliar with silicosis that no person who is

exposed to silicious dust should be denied

' the privilege of frequent physical examina-

tions and x-rays of the i
S . chest, not entirel
to discover the existence of possible silicosi:

but to d|S (Y
C er a comcident uber
d t b cuIOSIS lf

h'A nlr;m so diseased sh'ould. in protection to
fimself and to all with whom he comes
in contact, be removed from industry Lek
me cl.nph.asrzc the uselessness of a ph;'sica!
examination, unless it he accompanie&i b

properly taken x-ray films, except in .
of gross tuberculosis. cases

It is the function of the physici

fore, to conduct in a tho::au:hyasr:ﬁl:rrl; ig::;l?:
1t;_ent manner the pre-employment examina-
tion of all persons who are to be engaged
in a dyst_v trade. The purpose of this ex-
ca{gmnatlon should be threefold. First, to
iscover and bar from employment in dust
any person who is suffering from tubér:

culosis in an acti i
ve, a quicscen -
rested state, P oranar

A possible exception mi i
CA ] might be made in
lm.imduals suffering from a so called healed
?rm?ary complex, or a healed childhood in-
ection. Tt is well known that exposure to
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ulh_cq dioxide is very likely to excite into
activity a turberculous lesion which may be
quescent or arrested, and once such a lesion

is reactivated, the chan
ces of re a
remote, covery =T€

lh_c_sccoml problem which confronts the
ph}_-sm?n at the pre-employment physica.l ex-
amination is whether a given individual is,
by reason of secondary physical defects
more susceptible to the development of sili:
cosis than a normal. Is he suffering from
diseases of the nose or upper respiratory
tract, such as chronic sinusitis, disease of the
UNRS or air passages, or obstructions which
produce mouth breathing?

We must remember that silica dioxide is
not dangerous until it reaches the lungs, and
that the normal individual retains in’ the
nose .and the upper air passages a large
quantity of the dust inhaled from the atmos-
p-here'. [!‘l instances where this nasal reten-
:llon is disturbed, exposure to silica dioxide

ust may be dangerous to that individual
where it would not be to another. ’

It is believed that certain diseaces of the
heart am.l .circulation, of the kidneys, possi-
bly syphilis, chronic coincident diseases of
the 'lungs. all may render a man more sus-
cgptlble to silicosis than normal. The physi-
cian at his prg-employment examination must
follow certain established criteria in this
respect, and bar from exposure to dangerous
dusts those persons who through existing

disease may be
seas more ready prey to silicosi
or tuberculosis. Y *

Re-Examination Needed

After the applicant for employm
succe'ssfully passed his physica?e:an:il:at?::
and is engaged in a dusty trade, the duty
of the physician is not yet ended. This work-
man must be periodically re-examined, first
to discover the early appearances of' pui-
monary fibrosis, but what is even more im-
portant, to detect the early evidences of
complicating tuberculous infection.

A man should not be dismissed f -
ploymex}t in a dusty trade merely bezzl:see 'lt:e
has evxdepces of non-disabling silicosis
Workers in dusty trades, especially stone:
cutters, moulders, pottery workers, and
snmn[ar craftsmen, are usually highly si(illed
and it seems unfortunate from a social ami
economic point of view to deny them em-
ployment so long as they are physically able
to carry on, especially since the actual dis-
abling qualities of silicosis are in doubt,
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They should be denied e}nplqyment ina
dust»y.!rade if that col}dit\_(m is {oundhat
prc-employmmt cxamination, l.)ut' they
should not be barred from continuing an
employment in whi_ch they are already en-
gaged. Of course, in such instances y;n!,l a‘s
engineers, must realize that you have tatled,
because if you had kept the breathing zone
of the worker free from dangerous (iu:s!s.
«ilicosis would not be present on physical
examination. ) )

In this work of preventing dust diseases in
industry, it should be cvidcnt'thal the closest
and most intelligent cooperation between ’g\e
physician and the engineer is NECESSary. 1((;
physician must, through his knowledge an
rescarch, tell the engineer what dusts, or,
for that matter, what other substances use
in industry are harmf{ul. He must tell _thc
engineer how such dusts or other matenal;
enter the body, how they leave the body anc
what they do in their passages through or
their recidence in the body.

Must Make Analyses

The engineer must in turn tell the physi-
cian of the harmiul dusts and other sub-
<ances surrounding his workers. He must
make chemical and petrographic analyses of
the dusts, and ather indicated analyses of the

" atmosphere in the workshop. He must make
dunt counts and check his counts at regular

Troenty-sixth National Safety Congress

intervals, conferring with thc'phy-m'ugn in ax;
effort to discover whether, i the h;:i.xt. o
their joint knowledge, working cond_x(xon;;
are dangerous. He must c'levclop_ and ms.tlal ’
carefully designed ventilating equipment. . L‘
mnust arrange for madification of chemtc:;
and other industrial processes, where S\ll(‘.l
modification is possible, and must bend his
efforts toward removing frorp the da'nger
zone of the worker the offending substance,
whatever it may be. ' '

Too many engineers construe this f u.ncum:
loosely. They pass on to the_ physnc?aln ::
his responsibility certan functions whic! ‘d e.gt
sentially are theirs; such fu'nc!xom a:R‘ u‘
analyses, dust counts, gmt'i Slmll?_ll' tee mlza
duties. All too often it 1s considered ade-
quate merely to install a fan.

Ventilating devices in dusty work rooms
must be constructed qnly after careful en-{
ginecring study has given a knoyledgg n(
the physical properties of ﬂ_ne air fml <‘»
substances polluting 1t. ;t is possible c;
calculate to a very fine point the v?lume o‘
air that must he remoqu f rom a given spo!
to remove the dust originating at that place‘;
and the engineer must approach his htgs.
from just as scientific an angle as the physi-
cian approaches his. .

There is no room in industry _fnr hag-
hazard methods on the part of either the
physician or the engineer.

‘ v ERT R
ADIOURN MENT

THURSDAY MORNING SESSION
October 14, 1937

The meeting was called to order by Voyta
Wrabetz, Chairman, Industrial Commission

Injurious Effects ot; Metall Fumes and How to Prevent Them

of Wisconsin, Madison, who presided amd
introduced the speakers.

'

|

By ROY R. JONES, M.D.
Division of Labor Standards, U. S. Department of Labor, Washington, D. C.

The inhalation of metal fumes is a com-
mon cause of illness among certain occupa-
tional groups, Two very different systemic
reactions may result from breathing air
containing particulate metal or metal com-
wunds: (a) metal fume fever, an acute,
transitory, non-fatal disease causing slight or
emporary disability; (b) systemic metal
pisoning, mild, severe, or even fatal in its
tfiect. The same occupational exposure may
poduce both reactions, metal fume fever
leveloping following the worker's early ex-
psure, chronic systemic poisoning develop-
ing later as a result of prolonged exposure.

We may consider metal fumes as solid
nrticles gencrated by condensation from
metal in a gascous state. Condensation is
wually accompanied by oxidation.

There are two chief physical character-
wics of metal fumes which bear a direct
relationship to the ease with which they may
b ahsorbed: (a) The solid particles are
mych finer than atmospheric dust, probably
weraging less than .5 micron in diameter;
1) they tend to flocculate and settle out of
the air as dust. The finer the solid particles
wspended in the air, the longer the time
rquired for them to settle out. Many of
the coarser dust particles in the air are
mapped in the upper respiratory tract and by
the ciliated cells lining the trachea and
honchi, while the finer particles may be
arried to the terminal air ‘spaces of the
'mgs. Here they are taken up by the phago-

9

cytic cells and are eliminated chiefly by way
of the blood and lymph. )
Sayers and his associates' found that only
about 15 per cent of inhaled particulate
matter, such as lead dust from automobile
exhaust gas, was retained in the lungs, the
remainder passing out with the exhaled air.
Drinker and his associates® and Brown® made
quantitative measurements of fumes retaincd!
in the lungs. They found a direct relation-
ship between the percentage of fumes re-
tained and the size of the particle and the
density of the fumes breathed. They also
showed that slow deep breathing increased
the reaction resulting from inhaling zine
fumes. Such breathing should increase thei
percentage of particulate matter retained.

Hazardous Processes

For convenience we may place the more
common occupational environments which
are likely to afford a harmful exposure to
metal fumes in three large groups:

1. Smelting of ores and refining of metals,

2. Employment at processes handling mol-
ten metal such as molding, cutting, and
welding operations.

3. Salvage and cleaning operations, includ-

-ing the burning of metals or metal

cavered objects, especially hy means of
"acetylene torch or electric arc.

In the first class, the ores or metals proc-
essed provide the source for the gencration
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ADJIOURNMENT

The session was called to order by Chair-
man Dan L. Royer, Chief Fngineer, Ocean
Accident and Guarantee Corp., New York
City, e and General Chairman, ASSE Fngi
P

With respect to steam hoilers and steam
lines, the safety man should be familiar with
those factors that produce weaknesses re-
swhing in failures—factors that are prejudi-
‘dal to the safety of personnel and property.
The safety man is not necessarily concerned
vith efficiency of operation, but he is con-
emed with how the cquipment should he
aperated in the interest of safety.

The term steam hoilers and steam piping
overs a great variety of cquipment ranging
fom the inconspicuous steel or cast iron
bealing hoiler, the pressure of which rarely
aceeds 10 or 15 Ihs. per square inch, up to
he mammoth steam generating units capa-
¥ of evaporating over a million pounds of
wter per hour at a pressure of 1,400 lhs,
wr square inch and delivering steam at a
mperature of %N to 950 degrees I

Obviously, such a wide range makes it im-
wesible to discuss the various factors that
¥t each of them. However, there arc
elain fundamentals applicable to hoilers of
®th high and low degree,

Internal Deposits

Deposits or accumulations an the internal
wfaces of parts of hoilers exposed to high
Emperature gases interfere with the rapid
skarption of heat. When directly in contact

‘ Pressure Vessels

WEDNESDAY MORNING SESSION
October 13, 1937

neering Section, National Safety Council,
Mr. Royer introduced the speakers.

The address prepared by Mr, Gibbs was
read by Ralph M. Moon, of the same firm,

What the Safety: Man Should Know
About Steamn Boilers and Steam Lines

By E. R. FISH

Chief Engineer, Boiler Division, The Hartford Steam Boiler Inépe-ction and
Insurance Co.

with the metal, water ahsorhs heat at a suffi-
ciently rapid rate to prevent the metal from
becoming overheated. However, interfere
with this orderly process and the metal very'
rapidly overheats to the point where it loses
practically all its strength. Internal pressure
then pushes the metal out and causes the so-
called “hulge.”

In water tube hoilers hulges on tubes not
infrequently break through, and while they do
not often cause any serious consequences to’
the attendants, sometimes steam or flame are
driven out through openings in the settings
and some one is injured. In horizontal return
tubular boilers the result is likely to be much
more serious both from a personal injury and
expense point of view.

Bulges in boilers of this type very fre-
quently break through and, heing directly
over the fire, flame and live coals are very
likely to he driven out of the furnace. Many
state laws now require fire doors to be
cquipped with automatic latches that prevent
them from heing hlown open when they are
closed. Bulges in H.R.T. hoilers have fre-
quently opened to such an extent that a true
hoiler explosion has happened and great
property loss as well as personal injuries
and death have resulted.

A serious explosion of this kind happened

157
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Construction and Repairs

Safety men probably do not often have
any part in the selection of equipment or
methods of construction or repair, but it is
well for them to know that 2 great deal of
welded hoiler work is now heing done and
many pipe lines are heing fabricated by
welding instead of the usual threaded and
flanged construction, Kvery possible assur-
ance must he taken to determine that the
welding process will give sound welds with
the proper physical characteristics. Also that
only welding operators are permitted to do
the work who have demonstrated  their
ability to produce sound welds under the
prescribed procedure.

Steam gages sometimes give wrong read-
ings and need to he testedt frequently. Blow-
off connections, particularly on horizontal
return tubular hoilers must he of sturdy
construction and properly pratected  from
high temperature  gases. Blowofl  valves
must also be of heavy constrietion and so
arranged that they cannot he quickly opened
or closed. There have heen a multitude of
accidents to persons due to failure of some
part of the Mowoff comection  resulting
from improper materials, improper opera-
tion and insufficient protection.

Attendance

The proper and safe operation of as im-
portant and potentially dangerous a picce of
apparatus as a steam hoiler, be it either high
or low pressure, large or small, is dependent
on intelligent attendants and should be en-
trusted only to the care of those who are
thoroughly competent. This is a point that
is by no mecans universally complied with,
even, oftentimes, in power plants of moder-

ate size,

The value of the cquipment in a very large
plant is such that the management cannot
do otherwise than provide it with the hest
possibile care and attention, However, there
are many hoiler plants that are hut very.
inadequately attended and. in thousands of
«mall heating plants the attendant is wholly
uninformed and ignorant.

. Piping

There have heen so many instances of
improperly welded joints, hoth in pressure
vessels and piping, that every precaution
<hould he taken to assure welds of an accept-
able and safe nature. There need he no
great concern ahout welded hoilers, because
that work is invariably done in shops that
however, is not necessarily true with pres-
sure vessels of various kinds.

There is a great temptation to effect re-
pairs of hoilers and other pressure vessels
hy welding. Repairs of this kind should he
permitted only after thorough analysis of
the conditions and then only by proved, com-
petent welding operators. Rules have been
adopted hy the National Board of Boiler
and Pressure Vessel Inspectors respecting
the application of welding te hoiler repairs
that are highly restrictive.

The American Welding Society has pre-
pared rules for the Qualification of Welding
Processes and Testing of Welding Opera-
tors.

Steam piping is not a source of very many
accidents. The failures that do take place
are usually in connection with cast iron
fittings, such as tees, elhows and the valves,
and usually in the pressure line.

Water hammer not inf requently occurs in
steam lines, especially when starting up cold.
A slug of water traveling at a high rate of
speed can deliver a <ledge hammer hlow at
an abrupt change in direction or dead end,
and many cast iron fittings are broken in
this way. Expansion and contraction stresses
that are not properly provided for, not in-

frequently result in cracked fittings or valves
that permit_the discharge of steam. Fven
low pressure steam is at a temperature such
that serious injury results from coming in
contact with it.

Most piping is covered with insulation so
that it is not easily examined, but the holts
and flanges and the provision for proper
expansion can be checked.

fication of welders should be familiar to
those concerned with cquipment {0 which
welding may he applicable,

Less than six rionths ago the welded-in
patch in the bottom of a horizontal returm
tubular boiler in a saw mill failed. The
patch measured 24" x 36" and was su
ciently large to cause @ major explosion. One
man was killed and the hoiler house was
demolished. An examination showed that
it was a miserable job of welding, evidently
done hy one entirely ignorant of the dangef
of that kind of ‘repair as well as heing

inexpert welder.

are properly equipped and supervised. This, .

Both the ruleg for repairs and the quali-
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The essence of carly safety work was the
safety education of the worker. Education
has ever been one of the two legs supporting
safety.

We did not go far in our safety program
until we discovered that safe materials, safe-
ruards, safety standards and safe equipment
were equally potent with worker education
in reducing accidents. These material things
constitute the second leg of our safety body.
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The report of the nomil:ah'ng com.mttl
was prcs:med hy . W. hml}h, (‘haure
Other members of t!u_: commxtteerwer
S. Regula, S, E. Wh'lgmg, Dr. M .
and R. F. Thalner. lh‘c mmmltte:zl s ,
officers, as elected, will be foup in
section of the Coangress Transactions. S

Other sessions sponsored by the A§
Engineering Section inc!uded thoici'%n ;
Use of Acids," “Industrial Dusts, re

) : et f the ASSE-

The annual mecting ol U .
Engineering Scction of the National bafcl(;;
Council followed a luncheon mld_ ccmvencl
with D. L. Royer, Ocean Accident an
Guarantee Corporation, New York Cl‘tyi
general chairman, presiding. A_ll reports ;g(
leen mimeographed, and copies were dis-
tributed at the luncheon. : at the
i 1

report of the address delivered a
m:;lin: by Elmer A. Holbrook, dean of the

f ; . ‘umes, Gases
Schools of Engincering and Mines, Un"l‘l,elr— 3:;?::':" "g:?;;s;frl%lraif\;:\g-" ’ 5‘“;‘ "al
¢ $ O . ] e : N

sity of Pittsburgh, Pittsburgh, Pa, will b Tnspectors.”

found elsewhere in this record.

Lioyd,
list of

| 1 notice with pleasure a wide diversity of
use of the term “engineering” in the world
of safety. There is nothing to tell you that
@ man must go to college to be a safety en-
tineer, Neverthcless, an engineering college
i perhaps the place where a man may learn
tasiest how to design a safe boiler or build-
ing or of the thousand and one material fac-
lors of safety that we associate with engi-
ering. He learns there also how to draw
tonclusions from his facts, and we trust he
may later in practice act with professional
wisom,

When we remember the efforts of the Red
(r0ss thirty years ago, or we read again the
frst. mine inspection act in Pennsylvania,
there was little to indicate that safety ever
mould be of professional engineering inter-
. Today when you consider the enormous
keumulated data on the material side of
afety, engineering of its writings, its myr-

standards, its exacting practice, you
ust admit that to absorb, interpret and ap-
¥ this world of material requires a mind
ined to the college or equivalent level, As
rarallel example, clectrical engjneering was
heard of before 1880, yet in the past 50-
d years, it has through research and prac-
6, accumulated data, writings and stand-
s of such importance and variety that the
le human mind cannot in a lifetime span
whole field,

Think again of those modest beginnings of
ety, mostly in the minds of men in the
ming, metallurgical and railroad industries.
wly it felt its way, largely with a humani-
wn background. Then came workman's
pensation, giving the work a definite
mic background. Finally, and with in-
sing acceleration, the methods and prac-
of safety have penetrated today not

Dean, Schools of Engineering & Mines, University of Pittsburgh, Pittsburgh, Pa.

only into cvery corner of our industrial
world, but into our individual daily life.
Certainly as regards industry, I am ready
to admit that Safety Engineering has ar-
rived; that in its historical development, in
its penetration of organization and manage-
ment, in its influence on production, eco-
nomics and design, and by its high standards
of research and practice, Safety Engineer-
ing is on a plane where it demands a place
in our engineering college curriculum.

The curious fact remains that in general
the engineering colleges of this country have
not yet assigned to safety enginecring any
definite recognition.

Several years ago it seemed that the time
had come where in a great industrial center
like Pittshurgh we should offer a course in
Safety Eugineering on a college level. We
determined in this course not to deal with
safety as applied to any specific industry,
for we believe that in these industries them..
selves, the special application of safety prin-
ciples best can he mastered. Rather we tried
to ymcover the hasic principles or essence of
safety engineering, common to and of inter-
est in all industries. Thus our year’s out-
line for the subject covered purposes, ori-
gin, growth, ageucies, and organization for
safety work; industrial hazards, manage-
ment responsibility, and safety education.
Then came individual accidents, their causes,
costs and prevention ; accident classification,
machinery and the human factor, design as
aflecting safety; safeguarding the working
place, inspection, and materials handling.
Finally, we studied safety codes and stand-
ards, workman’s compensation (origin and
rate making), and methods and results of
safety work in typical industries.

This class has gone on for some seven
years; first under its founder, the late Dr.
J. W. Hallock, and for the past two years
under [rvin Brinkman, safety director of the
McIntosh-Hemphill Company. The classes
have varied between 20 and 70 men enrolled.
A curious difficulty has been the ahsence of
a satisfactory text book. Ts it not noteworthy
that althongh there are hundreds of college
text hooks covering almost every conceiv-
able engineering subject, I know today of
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no text suitable for a college course in safety
engineering.  The  Armour  Indtitute  of
Technology has admirable courses in fire
prevention engineering, and Harvard Uni-
versity has undertaken extensive work in
traflic and highway engineering and recently

has offered 15 fellowships to men wishing

training in this field. These exceptions bring
out by contrast how little attention most en
gineering colleges give to safety,

Perhaps it will take another generation of
engineering teachers to recognize that today
safety is a part of every engincering prob-
lem and as essential as the items of cost,
good design, prohable life, and general use-
fulness.

You of the National Safety Council have
dotie a great work in educating employees
and employers, insurance companies, stand-
ardization agencics, the child in the school,
the man on the street, and the woman in the
home. But for some reason you have not
made the engincering colleges safety con-
scious,

You have accumulated writings and data
so vast that no single mind can ahsorh them.

You know that your continued success de-
pends upon diffusing safety knowledge this
ycar and next, yes even from generation to
generation, You should have at work men
trying to explore for that essence in safety
problems which 1 sometimes think cannot
wholly be expressed—it can only be felt.

May 1 call attention here to the fact that,
so far as we know, a college or a university
is likely, next to the church, to he the most
enduring agency of civilization. Even in this
young country, Harvard University has cele-
brated its three hundredth anniversary, re-
minding us that it has outlived changes in
government, in religion, and in peoples. Es-
sentially it has heen the repository of great
ideals and truths, equipped to pass the toreh
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down from generation to generation, un-
dimmed and often refueled. For this rea-
son alone, | say to the National Safety
Council that you ought to form an alliance
with one or morc American cnginecring
schools, trusting in this way to insure the
perpetuation, without fear or favor of all
that is at the heart of safety.

I helieve also that within a college, and
away from the stress of economic struggle,
where research in safety principles can best
he carried on, you would find, through sup-
port of a chair of safety engineering, that
out of it would come a sifting of wheat from
chaff, an extraction of the essence from the
mass of material things,

Of a more practical nature, an engineering
college department interested in safety
should he able to put out text hooks on
safety, more valuable therefore to the stu-
dent than the general references we now
have to use.

On this foundation must come courses in
the principles of safety engineering offered
to the undergraduate engincering student.
Whether you like it or not, the truth is that
the bright young boys of today go to col-
legge, most often to an engincering school,
whereas the similar boy of ) years ago gen-
erally entered industry after high school.
This means that the future safety cngineers
and industrial Jeaders arc largely going to
be praducts of a four year college engincer-
ing course,

Safety engineering can't just he discussed
like politics. 1t must be felt, it must be lived,
it must be instilled into these young engi-
neers firmly. Then and then only will they
react instinctjvely to safety in engineering.
1 do invite, most carnestly, the attention of
the Exccutive Committee of this Council to
the need, through cooperation with the en-
gineering colleges, of educating our future
engineers in safety.
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the company will not tolerate accident-
prone employecs, for they are distinet haz-
ards to themselves, their fellow workers,
and to company property. The employment
man should be thoroughly familiar with
conditions surrounding the job for which
he is sclecting a man. He should know the
fatigue elements and the types of workers
required for the job, remembering that
upon his ability to select men depends the
functioning of a smoothly running organi-
zation. The employment office itself can be
an important factor in creating the correct
impression on the new cmployce—neatness
and orderliness of the office and surround-
ings can indicate the type of good house-
keeping in the plant, so essential to proper
safety conditions.

The prospective employee is undoubtedly
anxious to obtain the job and make, good.
Since he has his mind set on conforming to
the requirements of a new joh, new associ-
ates and new environment, he will un-
®ubtedly react to new ideas on safety,
especially when the benefits he will derive
are explained.

No man will deliberately cause injury to
himself or another, nor do 1 like to charge
an injury to carelessness on the part of the
person injured. Carelessness might be the
mder-lying cause of an injury—but whose
arelessness? Did the employment man do
his duty, or simply provide a book of
afety rules containing a hundred or more

I

I recall an incident where a new man was
ing “written up” in one of our plants. He
s handed a book of rules on safety and
oid to read them carefully, After going
er them slowly he laid the book down
d indicated that he understood their
raning. When asked to sign his name to
employment card he made an X. What
wefre written rules in this case? The
n could neither write nor read, and yet
could not be denied the right to work.

Experience has taught us that a little
tra time spent by the employment man
departmental foreman with 2 new em-
yee before he actually starts work will
only pay dividends in the form of
Riity and quantity of workmanship, but
| greatly reduce human suffering and
ident costs. In early years, an attempt on
part of anyone to encourage selective

is as : i hould explain © loyment ften f 1 by th

for safety is as &F€ to his op-  job, he sho! 1« on safety. yment was often frowned upon hy the

engineer or foreman. dut‘t:‘?'rg;‘:yq-‘ca\ and place special emphasls in explaining ‘Mgloyment man who considered it an en-
ohserve the . ’

3. hesitancy
ot i He should be no- v

. s ant,
mental qualifications of the applican

“and round house employees.
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croachment upoun his authority, However, the
introduction of compensation laws and labor
legislation in many states, the tremendous
labor turn-over costs in industry, and the
increases in insurance premiums helped to
bring to the attention of managements the
idea that some medium of control had to
be exercised. Consequently, the safety engi-
neer, thought of in terms of a necessary
evil or disease, slowly found his way into
the spotlight and his job from then on was
definitely outlined.

The plant physician can also take a place
among those responsible for the develop-
ment of safe workers in industry. The final
selection of any man is subject to the ap-
proval of the medical stafl. While the
employment man concentrates on the mental
and experience qualifications of the new
man, the physician decides on the physical
fitness angle. The plant physician, in other
words, acts as a double check on the proper
selection of a new employee.

The railroads were among the forerun-
ners of the safety movement and soon
realized the value of educating the workers
on accident prevention and accepted as an
integral part of their program the selective
training of engincers, firemen, brakemen,
Their pro-
gram designated special training periods for
cach employee and the employee was ad-
vanced accordingly.

The metal working industry finally took
a leaf from the railroad manual and used
it as a pattern to organize and develop safe
workers. 1t was a good experiment indeed,
for a review of the industry’s accident ex-
perience shows the success in the reduction
of industrial tragedies that plagued the in-
dustry in the early years. Taking General
Motors' record, our frequency rate in 1937
is only one-sixth of that in 1925 and the
severity rate only one-third, 1'm sure other
units of the automotive industry can show a
similar improvement.

At one of our plants a very effective plan
was recently adopted and has heen success-
ful in developing safety consciousness among
new as well as older employees. This plant
held regularly scheduled “executive train-
ing” meetings for the purpose of developing
the hest possible kind of leadership. Com-
pany policies and their effect upon good
workmanship and production schedules were
discussed. Accident prevention methods
were suggested or at least discussed in an
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S1. 1 believe that our general safety meet-
ings will mean more to the men if, instead
of having outside speakers all of the time,
we should make the programs more ouwr
own organization; using our own men as
speakers and possibly working up consider-
able discussion in taking cases from the
Round Table that is put out hy the Asspcia-
tion also devoting a part of the time in the
study of our safety reglations.

S. That is an idea, and | would suggest
that you work up next month’s program
along that line. Has anybady else got an
idea?

SF. 1 have one. 1 suggest that we have
a rule requiring any faulty fadder or other
tool to be taken to the storeroom; and let it
he the safety inspector’s responsibility to see
that such a tool does not go back in the tool

Treenty-sixth National Sufety Congress

room until properly checked and repaired
by some craftsman.

S That's a good one, and we will give it
immediate consideration. In addition, | sug-
gest that we pick out a man from cach de-
partment and hring him in to our safety
committee mectings, rotating these men so
that we can eventually have them all mect
with us, thus giving these men a closer in-
sight as to our safety work and permit us to
get their ideas. Also, 1 will, unti! further
notice, hold weekly meetings with all the
foremen wherein we can make clear the ad-
ditional dutics that you men must assume,
one of which will he tp sce that your men are

.acquainted with our safety rules and the

training of new employces. We can also
discuss various individuals who do not seem
to he cooperating one hundred per cent.

Is Training a Vital Factor in Effective Safety Work?*
By F. M. PEPPER
General Plant Employment Supervisor, Illinois Beli Telephone Co,, Chicago

Much of the effort spent in safety work
has been more or less inspirational in char-
acter, with considerable stress placed on sell-
ing the idea of safety.

Too much time and effort have heen spent
in stimulating our people to do something to
prevent accidents and in inspiring them, and
ton little time and effort in teaching them
how. The job is essentially one of adequate
training, hoth for the supervisor and man.
The essential considerations in those manage-
ment functions which are concerned with
doing the job safely are no different from
those management functions which are con-
cerned with securing a product for which
the industry is organized.

Fffective supervisory training means secur-
ing effective supervision for the joh as a
whole. When a job is well done, preventable
accidents will be at a minimum,

There should he a tendency to set up pro-
cedures which are apart from the usual super-
visory functions. Prevention of injuries on
the job is a matter which lies almost entirely
in the hands of the direct supervision of the
job.

*Editor's Note: This is a brief ahstract of Mr
Pepper's address.

One of the most difficult problems facing
us today is to return to the foreman his re-
sponsibility for the safe doing of the job
which, by varions measures, we have taken
away from him. Tle must feel that the safe
doing of the job is his responsibility and feel
that he is the man to-do something about il.

Rarely, if cver, is ther- an accident on a
job which is considered particularly haz
ardous. ' .

We must not assume that the foreman of

supervisor knows how to conduct the wark
safelv. We must he sure that he does ad

assist him throngh a proper training pro- 3

gram.

It is safe tn assume that a majority of ab
fatal and serious accidents are directly of
indirectly attributable to the failure of super
vision at some level to function properly.
It is quite evident that supervisory training
as a means of avoiding accidents is necessarr.

The development of a supervisory trainiag
course is a much more difficult procedure
than the development of a technical or voa-

tional training course, Apart from the tock

nical features involved, there ddes not sees
to he any ‘general formula. There is, o
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(‘r.n‘u:se, some similarity of procedure in di-
‘rl ;Thng tlu: wor.k f‘f any man on any jah; hut
Hierent indusiries employ such different
l_\'pcs' of people, under such a wide variety
of circumstances, and place such a «'Iiv S
rence of requirements upon them that 'C‘ll‘-
problem of supervisory training in ils" n Nf
comprehensive  aspects s peculiar N"'l
type of industry. ur o el

The gencral treati
atises on leadership giv
the groundwaork, hut the subject matt'vrgfo:
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any ﬂmtorvisnry training course for any par-
ticular industry lies within that industr p‘;/e
must R0 out and sce how our jnh. iqyi)eing
supervised now; analyze the pruce(‘lurc of
every foreman and supervisor ; compare them
and select_the hest; look upon supervision as
a process in itself, and see how hest tn‘ direct
the work of the peaple. It is a long, tedious
and costly process, but one which: carried'

""()"gh to (()Illl)k’tl()ll Wl" ay dlvld “d n
] P enas

1

October 13, 1937

anlg tWegnesd:ty I A}ncl.won session of the
by Iﬁiazn HQluarr_y Sc«_‘tmns was addressed
o Hale, Superintendent of Safety,
'IL ison, Topcka and Santa Fe Railroa(l'
who spoke on “The Common Sense ot:

Safety.” The address was substantially the
same as another address hy Mr. Hale bifore
the Stea'm Railroad Meeting, The complete
paper will he found in the Steam Railrr)oad

~section of this volume,

WEDNESDAY AFTERNOON SESSION
October 13, 1937

Work of the National Silicosis Conference
By R. CAMPBELL STARR

Assistant Safety Engineer, U, S. Department of Labor
Washington, D. C. !

Silicosis is strictly an occupational disease

Division of Labor Standards,

ch&cal 'scicnce.has not reported silica dust
o, ect}mg any individuals except those who
-n:kel.(f atively long periods of time, havé
F m an atmosphere where tl' i
; T
shich Ehey breathe contained excessive cm:t
entrations of free silica.
h{ﬁe Interest of the U. 8. Department of
km:;l l]n a brqad snglal and economic prob-
- .eéx as this has its origin in the Organic
» effective March 4, 1913, which created

:::fn Dcp.:-lrtment. This act, among other
i RS, Rives the Department of Labor the
we]’f'arm lf'oster, promote, and develop the
el e of the wage earners of the United
wiates, to improve their working conditions

and to advance their op s
or
able employment.” pportunities for profit-

With this in min

this d, and believin

:‘I(l):':;lllglh )«;mt effort of all concerncdgm!ll:;:
d he done to eliminate the h ;

. . azard, 1

Secretary of Labor called together in Was';:
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ington on Fehruary 20, 136 a group of
about 75 men representing leaders in indus-
tries having a silica problem, lahor leaders,
and outstanding representatives of the medi-
cal, legal, and enginecering professions, as
well as insurance carriers and State adminis-
trators,

After considering various phases of the
silicosis problem, this group generally agreed
that through a pooling of knowledge and a
frank discussion through the conference
method important advances could be made
toward, first, overcoming the hysterical at-
titude on the part of employers, lahor, and
others; second, after carcful investigation,
to consolidate in one place all known data
with regard to the preventive engineering
methads; third, analysis and recommenda-
tions in connection with adequate standards
of .compensation for those workers clisabled
as a result of the discase.

As an outgrowth of this initial meeting,
another group, similar in composition to the
first conference, but expanded to include
some 200 individuals, was invited to come to
Washington on April 14, 1936 to outline ways
and means of attacking the problem, After
hearing silicosis discussed from the stand-
point of the employer, labor, and the medical
profession, by outstanding experts in the
ficld, this large group endorsed the confer-
ence mcthod as proposed, and as a result
four main working committees were ap-
pointed by the Secretary of Labor with:the
advice and consent of the group to investi-
wate and report upon the quistanding phases
of the silicosic problem. These committees
were: '

(1) Committee on the Prevention of

Silicosis through -Medical Control,

(2) Committee on the Prevention of

Silicosis through Engineering Control,

(3) Committee on the Fconomic, Legal
and Insurance Phases of the Silicosis
Problem,

() Committee on the Regulatory and
Administrative Phases of the Silicosis
Prohlem.

A fifth committee, known as the Correlat-
ing Committee, was named. It was under the
chairmanship of W. 11. Cameron, Managing
Director of the National Safety Council, and
consisted of the chairman of the four tech-
nical committees just mentioned and two ad-

( Trenty sivth National Safety Congress

vicors, one on labor problems ad ane on
mining matters.

These commitiee members served withont
compensation and gave freely of their time
and effort in studying the problem from their
respective viewpoints. After nine months of
carcful and searching study, these commit-
tees advised the Secretary of lLabor that
they were ready to report. Cansequently,
on February 3, 1937 the Second National
Gilicosis Conference was called in Washing-
ton. At this time summary committec re-
ports were presented to the Secretary and
considerable discussion was given them.

Shortly after this second national confer-
ence the Department published,” as Bulletin
No. 13 of the Division of Labor Standards,
the summary reports of the four committees
referred to above, together with an ahstract
version containing the principal findings and
recommendations written in non-technical
language.

The full reports of the committees, com-
prising several thousand typewritten pages,
are now being edited and will go to the
printer very shortly. It is cxpected that
they will be issued in four separate volumes
sometime during the fall or carly winter.

Nature and Extent of Silicosis

Physicians generally agree that silicosis,
in the layman's language, is a discase of the
lungs, caused by breathing air containing
silica dust, in which the normal lung tissue
is replaced by fibrous or scar tissue,

Silica dust is found in many industrial
aperations, hut the hazard is acute only in
such industries as metal mining; anthracite
mining ; quarrying, drilling, and tunneling in
granite, ganister, and sandstone; smelting
and refining; foundries; potteries; glass
works ; stone-products industrics; grinding:
buffing ; and sandblasting.

Of the 49,000,000 workers in the United
States, only 1,000,000, or 2 per cent, it is e
timated, are ip any way exposed to the has-
ard of silicosis. About half of this number,
or 1 per cent of the total number of workers
in the country, are exposed o a serious has
ard, and approximately 110,000 of these have
silicosis in some degree. Medical cxamine
tion of men actually at work indicates that
hetween 4,000 and 5,000 workers are sev
onsly affected by the disease, in addition W

Cement and

tthose already permanently  detached fron

cOsis,

. 9 M
hus by the committees making (he survey:

an'(l have .lhcir difficulties  further com-
plicated with tuberculosis,

The remainder of
N 2 the 4,000 to 5,000 hav
silicosis and disability in « o Pt
7 y in some
ng tuberculosis. fegree, but
Approximately 105,000 1 ili
' ximat 5, have  silicosis,
but no disability and no tuberculosis, '
Approximately 900,000 are exposed to

zgica dust, but have not contracted the dis-
N L

Contrary to popular belief, silicosis is slow
to develop. Usually it takes seven yc;u:ﬁ or
more of exposure to silica dust for a w-o;'kcr
:'0 contract the disecase. A few cases that

ave been known to develop in as short a
Pe:ilod as one and one-half years occurred
:llzlezrtheextll'cmcl and unusnal conditions. On
et Orrl.lan( » many workers have labored

I dmary exposures to silica for more
than 30 years without demonstrating any

lmuhle Whatc cr “ i
fo € A4 mt cot ld ') > ¢ S d
,l! ) ] ¢ dl I}.{“().\(‘d as

Silicosis Prevention

S'lll.COS!s can be prevented in three general
:‘[a_)s.ders.t, by preventing the creation of
ia dust; second, by preventing the dis-
krsion of dust into the atmosphere of ’n

:)Ol'klllg' area; and third, if it is impossible
“apply the first two methods, by the use
personal protective equipment such as

respirators ‘¢ i i
‘.‘;:. ors, to prevent the inhalation of the

nl:'l‘t.'arrylpg out a prevention program
any agencies must cooperate. In the view:

the committees studying the problem, the
loyer is called on to do most of the “’IOI'k
klo spend most of the money. But his
k and money will never accomplish th;:
imum results unless the worker is will-
to cooperate and carry his share of the
’ mbtlgty for helping to control dust
or using the personal protective cquip-

E?ddm(m, thﬂic'ians can play a definite
m preventing silicosis, as can also cn-

their employment by reason of disabling sili-

!hc status of the LOW0 workers ex-
posed to the hazard of silicosis was analyzed

A pereentage of tl

' lage w000 1o 5,000
\\orlfcrs h:gvmg silicosis are t‘omp!clcl;' or
Jartially disabled hecanse of this discase

D)

w
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1 rimeers, insurance companies, legislators, ad-

ministrators, and others.

The reports of the conference committees
on engineering control and medical control
recomniend specific procedures for attack-
ing the prf_)hlmn through those two avenues
of prevention, A partial list of these recom.-
mecdations follows: )

'Snrvey the “{orking conditions to deter-
131111(: the severity of the hazard and indi-
cate what nceds to be done to decrease it.

Secure information on best pro

l?cslgll plant for dust contro[l). cedure.
I‘ rovide huilding ventilation.

Store dusty materials in dusttight bins
Enclose material-handling equipment”
lsola!e dusty processes. .
Provide wet methods of operation.—

Water, oil, and other liqui
. . iquid
cffectively— quids may be used

1. To suppress dust i i
. S SS at the point of origin
:ln.such opergtions as rock-drilling; h,a;n-

ling, pu'lve'rlzmg, and milling rock and
ore; grinding metal on grindstones;

a:)rasivo-whocl cuiting of granite and sand-
stone,

2. To prevent the redi i

edispersion of dust
that has settled on the floors, walls, and
‘other surches such as in the granite in-
dustry and in foundries.

l?csmn_ equipment to control dust.
. ]'.s_tabllsh good maintenance and house-
‘keeping procedure. ‘
P’rovide respirators,
lustruct the workers.

Responsibility of Workers

“l(‘t cooperation of the workers is neces-
sary if the hazard of silicosis is to be r;:-
ducgd to the minimum. The worker should
realize that the safe practices recommended
and the faquipment provided are designed to
prevent injury to himself and to his fellow
cmployees. The equipment should be used as
dl!‘?(‘t(‘fl gnr.l every effort should be made tc;
maintain it in good working order. Further-
more, the worker is frequently in a posi-
tion to observe faulty equipment and llnsa;fe
practices, and he should make it a poin’t to
report all such conditions to his supervisor

Statutory Regulation
While the primary approach to the prob-

Jdem must be the prevention and diminution
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of the hazard, the fact must be recognized
that until silicosis has been wiped out,
workers who now have the disease, as well
as those who may contract it, must receive
workmen's compensation just as do those
workers who are injured in accidents,
Accordingly, the committees of the silico-
sis conference were unanimous in presenting
the following recommendations:
Coverage for silicasis in the compensa-
tion acts of all States,
This coverage should be compulsory.
Recause of competition bhetween the
came or similar industries in various.
States, the laws, rules, and regulations of
the severai States should be as uniform as
practicable.

Should Be Insured

The employer should insure his obliga-
tion for compensation either through self-
insurance subject to the posting of ade-
quate funds, or with an authorized in-
surance institution.

Insurance should not be denied any em-
ployer, provided the State authorities certi-
fy that he complics with the State require-
ments as to proper safe working condi-
tions, and pays the premiums involved.

Workers having active pulmonary tuber-:
culosis and silicosis should be removed
from employment. Such workers should’
he granted suitable compensation payments
and medical care.

Workers disabled from silicosis (but
with no tuberculosis) should ultimately
he granted the same amount of compensa-
tion as those disabled hy accidental in-
jury. : ‘

Two years is a reasanahle minimum
limitation period for filing claims subse-
quent to the date of the last exposure.

Further Activities of the Department
of Labor

In carrying out its duty as stated in the
hasic law, the U. S. Department of Labor
has conceived that there is immediate necd

Following the address hy Mr. Starr a
outstanding

round table discussion of

( Trweenty sixth National Safely Congress

for the conversion of known facts in the
medical and  engineering  ficlds working
toward prevention, and in the Jegal, insurance §
and regulatory phases looking toward ade-
quate workmen’s compensation, into a prac-
tical, readily understood program which will
adequately take care of the silicosis prab-
e,

In its program of cooperation with the
48 States, the Department of Labor has in-
cluded a section covering silicosis and simi- §
lar dust discases. This breaks down into
three main sub-headings: (1) Assistance in
the preparation of rcasonable and adequate
codes, rules, and regulations prescribing
methods of prevention; (2) assistance in the
establishment of equitable standards ©
workmen’s compensation- for those em-
ployees disabled as a result of the disease;
(3) a general educational program among §
State officials, factory inspectors, ctc. s
that they will he equipped with adequate
knowledge concerning the disease, its
method of prevention, and its proper treat-
ment under the workmen's compensation law.:

The Lyman-Richey Sand & Gravel

] s Corpo-
:z(etogt:&cra;fs ?2 plants, .Iocalcd lhroughimt
imliv}du l ‘ach plant is operated as an
. Al unit, normally employing one
h"'man and from three to six men on cach
suft. Total annual employees number 200

t0 250, with an s
ot average of 275,000 to 325,000

All production o i
¢ n operations are by lake type
ftr:dlgefs, mvolving ‘such hazards as usu;,l‘lv
sult i electrocution, falling, burning, and
drowning, ' o e

mfr\'lthough our safety problems were the
e as those of most small operators, our
:;ord i the year prior to the safcty'prm
n:‘hvolt?: '79 lost-time accidents in 163,275
o s exposure. In fact, there were

any accidents reported that we received
arym unfa\,:nrab.lc comment from the State
- Dé:nsatmn Commission, and some insur-

¢ firms flatly refused to insure us.

It was cviden
s t that the system of
[ t the sy cach
gnt lpolf,mg out for its own safety was all
ncygé:-f('lc (.;o asaf cty!prngram for all plants
upon and put int ion in
e {ollowing manner. ! ¢ cperation in

Fttrsl, an (3!(! employce, well versed in all
o ogeratnpns was selected as safety di-
| Yor. devntmg his full time to safety work
k. Second, a!l employees were requi .
Mla physical examination, M:::":;i'dﬂ‘xg
poyees passed this examination, but a
ber were found to be physicallv'unﬁt.

TI::rd, all machi_ncry and equipment were
'nrdsa;lagtldf:w::?;- s:\f('l as possible;
A ars and around oper
:n;i"?la;r]l:,"lltaddvrs' carefully inspcclm;
g pord hl lovcr them, hand rails and
hmay{ gl; th" :lrnm_ld platforms and on
il S, electric equipment checked for

. per size switches and faulty wiring.
hour.!h: An' annual meeting of all fore-
% was decided upon to discuss safety
and plant operations, This ﬁruvc()l

Follows Two Lines

This application program, which is just
now getting under way has been commenced:
along two principal lines: (1) The compiling
of practical information concerning actual
dust control installations in typical silica
hazardous plants, together with approxima-
tions as to cost, not only of installation, bast
also of maintenance of dust control equir‘i
ment in such plants; (2) a program of visuak §
education supplementing the summary 3
full committee reports of the National Sif']
cosis Conference. Tt is contemplated that i+
this field such media as film strips, fanteray
slides, posters, illustrated bulletins, etc. Wi
be utilized. Further, in connection with the
various exhibits of the department, shown &t
various large expositions, trade association;
meetings, labgr and technical organizati
meetings, etc., it is contemplated that modiK

factual information will be used, pointeg K
toward ways and means of correcting ]
hazard and of establishing adequate standed
ards of workmen's compensation. :

hazards in quarry operation took place. This
conclugled theiWednesday program. X

Cement and Quarry Sections
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Methods Used by a Sand
and and Gravel Com .
National Safety Award pany to Win the

. By H. A. KOOP
afety Director, Lyman-Richey Sand & Gravel Corporation, Omaha, Neb.

lvcrly gyroﬁlablc, since from experience we
had o hserved that the attitude of the fore-
man is reflected in the workman.

_ Fifth: In addition to the trop}

ma sal:cty contest, .«substantialp gsll? 'a’:J:r(()l:
wl'ere given the foremen having the bec‘t
p' ant safety record; and we honestly bcliew;'e
tllgse cold, round dollars did more than any-
thing else in keeping up interest in s fy
and plant competition, sty

Sixth: Al plants we i
! S re provided wi
bulletin hoards, posters and first aid :cv:::]

. Seventh: The policy was adopted of hold-
u;g each foreman directly responsible for his
plant imd each operator responsible for th;:
congimon of that particular part of th

cquipment he was operating, ‘

] It was the duty of the safety director to
F) fl:om plant to plant, making routine i

spections, .observing. and instructing wh: .
necessary in methods of safe operation, '}
conducting plant safety meetings A

At these meetings all plan
:;“n’(sl were discussed, andp'lhct :?::u;n{:?x?: »
c:’:ip ':]fz nr;lake any sugg?stions in regard to
cauipme or its operation that would tend
eliminate future accidents. Many good

Sy ST ) -
Klea‘ SiCce e“fll"y exec “ted ory “late(! h() mn
’ °4 T

One of our

' greatest problems has been i
gclmng men to use their heads for somcthh:':
other than hat racks—to think. This is es :
cially true of new men, T espe

urNe:v men are prone to apply safety meas-
r":-smo other thaln themselves, and the alert
eman proves his worth in directi
foremar s hi in directing an
cautioning until unconsciously the m:‘l b ¢
come safety minded. “

\:1[;1‘3031.4, as_a member of the National
\ fri’- Council, we entered the National
Safety Contest and although we did not wi

an awar(_l several of our plants had no I "
time :'m'ulenls in an average of 30,000 -~
hours’ exposure at cach plant, T man
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a it Y K tit“(h'
safe woO i us :\“d 'lfC at )
rking conditio . '< e
‘ nf the part of all employees 15 A ‘(‘nl(.\”lln i~" .
0] ess pr()position. 1{ i'i a l\l(‘:\l\s‘ (]!)f H\(l(; S w}:‘
lc‘ -c. enc . ot S v COSIs
il casts, 1)
i y and ffdll 11314 gosts B
‘ not only money cavedd on insurance
mean R

National Safety Congress

& to inj workers,
and disability payments to “U":\f\l(\lirh rkers,
but the even more r(-:_\l cn:t‘ e rom

1 in an.l anxicty that res
auflering, paun at om
;::jurv (('n- which no amount of money
cver _(‘nmpt'ns':\lc.

. II)J()UI\’I\’MI{I\"I’
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Construction Section

Officers 1936-37

General Chairman—W., A. Snow, Associated General Contractors of America, Inc., Wash-
ington, 1. C,

Fice-Chairman for Ileavy Construction—R,

J. Rucerorn, C. W. Blakeslee & Sons, New
Haven, Conn, :

Fice-Chairman for Ilighway Construction—F. 1, Rowr, W. L. Johnson Construction Co,
Hicksville, Ohio.

Fice-Chairman for U, . I:'ngx'rnrcr Department—Magr Eiore VaNnevanTig, C. of E,
Office of the Chicf of Engincers, Washington, I, (.
Niagara Falls, N. Y.

Secretary—Ronert McKing
Mich,

Vice-Chairman for Building. Construction—Cuester W. Wricnt, Wright & Kremers, Inc,

£y, General Accident, Fire & Life Assurance Corp., Detroit,

News Letter Editor—G. O, Guirkin, Dravo Corp, Neville Island, Pittshurgh, Pa.

Engineering Committee Chairman- -Tnomas Sourk, Industrial Indemnity Exchange, San
Francisco, Calif.

Membership Committee Chairman -V, . Ceanorrr, Liberty Mutual Insurance Co., Boston,

Mass. |

Poster Commitice Chairman. -
ton, 1), .

Program Committee, Chairman-. V
“tan, D, C :

S, M. Launkrbar g, Civilian Conservation Corps, Washing-i
1

X ' |
. |,1 Anrarn, Natioyal Sand & Gravel Assn., Washing-

Publicity Committee Chairman—W. P, Conn, “The Constructor,” Washington, D. C.*
Statistics Commitice Chairman—C. 1. Brack,

Stone & Webster Engincering Corp., Boston, -
Mass, )

Past General Chairmen—
W. F. Avstin, W, E. Woad Co., Detroit, Mich.

Entar N. Gornsting, Consulting Safety Engincer, San Francisco, Calif,
Joun Russewn, Jr, Public Service Electric & Gas Co,, Newark, N, .

Officers Elected for 1937-38

boweral Chairman---W. A. Snow, Assaciated General Contractors of America, Inc., Wash-
ington, 1), C.

Yue-Chairman for Heavy Construction--R. }. Ruceor, C, W, Blakeslee & Sons, New
Haven, Conn,

Vee-Chairman for Highweay Construction =1, G. CAMPRELL, Harry T. Camphell Sons Co.,
Towson, M.

ae-Chairman for U 8. Engineer Department Major 11, B. Vauvenan, Ju., Corps of
 Engincers, War Dept., Washington, 1.
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- . i ¢
rice-Chairman for Building Construclion .

Corp., Boston, Mass.
Secretary—Ronvrv
Mich. ) '
News Letter Editor- 1, Ko Rusirao,
Calif. ‘
Engineering ('m.n mitlee
Franciseo, Calif. . .
Membership Committee Chairman -t
Mass,
Program Commllee
Newark, N. J. . .
Statistics Committer hmrmun.—- -
Iisual Fedwcation Canmudlee Chairmar
Washington, 11 ¢

! .
Clhairmai--Jonn  RUSSELL,

T

TUESDAY AFTERNOON ';SESSION

Qctober 1

i s calle rder Iy

¥ it session was called to o by

The first session led to order
l'«[lgar'N Goldstine, consulting engineer, S

b "
' il

Awards for No Lost Time Accident Record
By R. J. REIGELUTH . K .
Vice President, C. W. Blakeslee & Sons, New Haven, Conn.

1 ’

! Co

()ur:ncompany has always maintamc:l 1:1‘1:
policy of trying to make its cmplf;)ete.’ into
ne large family. We have ahout forty en
(\)vho have been in our orgamzah;m n")'~ 9
twenty-five years, and a l:;rgc num )gcrmme
i r fifteen years, ¢
ve been with us ove ars, some
1:? these men growing up from water hoy
to superintendents. , . N
As all contractors taday arctscckfln:zn ::2:131
increasing costs ©
check the increas:
:\(I)ld labor, we were concerned ahoutcn;i
further increase in the cost Qf our"t?;nlrz’ en-
sation insurance. While lhef:ns‘qr;;l accid;:nt
ost ot a g d
re only a part of th'e cost
:e;ord)they are an indication of how thto;::
costs ;;re running. Most of us construcf 1an
mcn do not record all of the c()szt:;t(])'c  an
accident in our cost books and do no know
the cost involved in timf: lost hy the la oct,
ated workers of the injured man, the

] ] ) onqgress
Toeniy-sixcth National Safely Congri

Mok y, feneral Aceident,

. s san Francisco,
i wion, San Frang
tndnstrial Accident Commi .

Chairmuan- THOMAS Souk,

. B . y . ton
l CRANDLL l |l)( rt ‘V[““h‘l l"Ql" ance ( ., Baosto y
.

I\I (l‘)l NSTINE J.’lz “unston Ave,, dan ]‘lall( 1SCO, ( all{.
" 1 .
b= [Vl. l:AU""’-R".‘\‘-"-. ( lVlha" (-(H\ch vation (..(” DS,
'

il we had heen carrying the Retrospective
Man of insurance an those Jobs, This study
showed that 3 job operating for o period
of one year with no lost time accidents re
slts in a saving of between $2.50 and $5
per $100 of payroll, the <aving heing deter-
mined by the type of work, Six men work-
ing with one foreman 40 hours per week for
40 wecks amount approximately to 10,000
hours, If these men averaged S0c per hour
the annual payroll for this crew woulkd he
$,000. If this crew operated through the
year with no lost time accident, the saving
at $2.50 per $100 of payroll would result in
asaving of $125 in the insurance for that
feriod of time. It is ohvious' that with a
foreman having a larger crew of men, the
aving would he considerably more, and also
that the saving would be considerably more
m a hazardous picce of work where the
©ompensation rate was high. We decided to
share that saving with our men.

We set up for this first year the following
pan of awards for a No Lost Time. Acci-
dent Record :

Brack, Stone & Webster Fngineering

Fire & Life Assurance Corp, Thetroit,

H swehanee, San
Industrial [ndemnity Exchange, Sar

ablic Servi O i Gas Co,
Ir., Public Service Electric & G )

2, 1937
tach foreman altaining the requirements for
the award, The $50 prize is awarded to any
foreman who carries his gang through the
alendar year with no lost time accident, and
the $25 prize is awarded to any forcman
*ho carries his gang through the calendar
sear with no more than one lost time acci-
dent resulting in no more than one week of
bt time. We established the second prize
% $25 to meet the possible situation of a
foreman almost making the grade of a no
waident record only to have it shot the
bt week by one accident. We wanted the
&en to feel that their honest efforts at safely
- recognition cven though they did not
ve

a perfect score,
To qualify for these awards a foreman
wst be 2 man regularly employed on our
mroll at least 40 weeks in one year. We
ace no requirement for a minimum amount
s time that a foreman must work as a
eman in any one year. We figure cach
leeman’s record on the same hasis that the
beseball leagues figure a player's hatting
werage. We want results and if a man who
¥ to “hat” only once makes a “hit,” he
W 2 perfect score. If a foreman has a joh
only one month or fess and has a no
: ing in i SMWdent record he has done the best that
We determmu:ﬂ(}Vll‘litvcﬂ;;of\az:‘ihc jobs ‘W™ could for the time we called upon him
OStS Wy . :
:ll:?crl‘f ?wfd a recurd of no lost time accidest performance.

Francisco, who acted as chairman in the
‘rancisco,

absence of W. A. Snow.

involved in replacing thc. tn)}trc(()!lvex:;ai:
with another workman, tlu: cost ll“:lamagcd
Tc[’la(‘i"fﬂ . l:mﬂt('cl;‘ w?i\ﬁll"llc‘:nv(;rthcsc costs
Piece and when ou insurance rates increase,
?«:s;etlgL?(l‘f: (?l} ul-l(l>w those other costs are
ounting up. B
" We made a tlmrm.xgh smd}./ n{ w;;:a:lt T::d
involved in our acc:dc.m recor( scompani”
conferences with two insurance compane®
who carry our cfvmpt}ﬁatum e
There were several jobs in our rec e
had operated without a lo_stltlmfe ooty
including various typlca.l kinds o o ~slou
tion work from operating i:-: caruo e
quarry to reconstructing a hridge

a pier had failed.

We offer cash prizes of $50 and $25 10

Construction Seetion ¥

" foreman on a

sused by us as foremen

“the value of sa fety
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b want to make that point plain, All con-
struction men are Taced with a problem of
keeping their key men working all the time,
and Trom time 10 time demote key men from
positions as Toremen to jobs in a pang when
there is not wark for the men as foremen.
We have carvied on work sometimes in
periods of  depression when almost every
man on the job was of foremanship ma-
terial. So that in an elfort to avoid impos-
ing any hardships on our men we classify

“thuse men as foremen and available for the

awards who have heen in our employ for
a period of 40 weeks in a calendar year and
any time during that
year, ! :

We classifly as a lost time accident any
accident where the injured man is unable to
return to work on the shift following the
shift in which he was injured. An injured
man may receive first aid treatment on the
job or at a physician's office and may be off
the job the larger part of the day in which
the injury occurs, but if he js able to return
to work an the next shift, we do not classify
that accident as a lost time accident.

We pat this plan into operation at one of
the meetings of our superintendents and
foremen. Our plan for mectings of this
mature is o have a private dining room in
the hest hotel in our city to which we call
the superintendents and first-class foremen
from their jobs, wherever they may be lo-
cated. In cases of jobs remote from our city,
il is necessary for these key men to leave
a joh in the middie of the day to get to the
meeting; but we consider these meetings of
suflicient importance to warrant the effort
and cost about once a month,

It has always heen diflicult to induce the
job to consider safety from
a homanitarian point of view, and it is also
difficnlt to get him to realize fully the costs
invalved in accidents to the company. RBut
it is comparatively easy with a foreman, as
with anybody else in the world, to point out
when it means $50 in his
foremen are showing a
keener interest in safety than they ever
have hefore, and have come to look upon
an accident as a direct Joss to themsclves,

Throughout the competition for these
awards we have not abated our cfforts to
assist our foremen and superintendents to
secure as safe conditions as possible on our
work. 'We have had meetings, not only of
the foremen and superintendents, but also

own pocket. The
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! Fioenty sivth National

By Hours of the 'l Jay
By Bady Part |n:|||n-«|
By Nature of Tnjury
ieneral Canee . .

‘I!lz S\(‘:\I;:vr <ub-classifications under Gen-

eral Cause . ‘
Ry Primary Basic Causes -
Il:: Sccondary Contributing Causes

dulvh ()f time lOSt, nl("h(d‘ cxpense, competi-
sation awar (‘5, oF ()”l(‘! a\\o(‘lat((l (Iﬂ‘a.

Safety Congress

By Foremen in ('hafrgc

By Manner of I'cr_ armance ‘
Ry Agency (Machine, Material, etc.)
H;’ Part of /\gcpcy

By Method of Contact ) )
The figures may he symmarized  using
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.Methods for Protection Against Silicosts,

and When They

Are Justified!

By DANIEL HARRINGTON

Chief, Health and Safety Branch, U. S.

While the hysteria wilh' regard t()-s;hco:;e
and other nr('upmin‘ngl tdjﬁ(}a:ic:gl:::" :;irc)f
subsided and this subject is b d ;
}‘tlxll)l“\“ (mns'idcn-d and  soberly )tl(}g(:(cl; ‘I(!)
would he poor policy for any ('n;p o_\l .
maintain that lh!c s-l()rﬁ(l)\;:)‘:-(l‘\i(g((m:x:q e

X ax and rever s
t:(:‘;:';«:f\:‘;xycarﬁ ago. "ic f_act fs that tclxl:
plan of payving occupational-disease mlmpcx_
sation s now in it:a“infnncy and can be
veeted to grow rapudly. ]

l At present while :t-ll'lh(.' Sta!c& (Iofmﬂ;:
Union, including the District of 10]\/111' bia
and excepting only {\rkausaﬁ ar;l' thc‘s.fo.}-

sippt, have c(m\pm.w'atmn acts, on {‘imnl o

lowing make prtn‘l*lun((:;‘i '_(()‘cr("‘l;ﬁand;wam

eascs to some extent: A a, m Qiq'

K cticut, District of Columbia, Nlinois,

(h'\:;‘l‘:m, Kentucky, M :I\\-;Q;u‘hu:etta('ltllcll(n‘ﬁ?‘;:

innes issouri, Nebraska, Jers
i,tji:::‘(‘;?}i-h;\;mm ("aroling, Nnrlhx}');flk.(:‘t;::

Ohio, Pennsylvania, Rll(l(l(". l\":\n‘(.‘. Washing

ton, West Virginia, and Wisconsin, '

Silicosis is compensable in one way ufrt.u\i'

other in California, Connecticut, Al-)ltltr"{ (:L

Columbia, Hiinois, Kentucky, f\i:\s.s'a( \uNsL t.l;

Missouri, New York, Nm—t'h (.amlma,‘ ,f)r',

Dakota, Ohio, Pennsylvania, .\-’Vcst Vna;;n:u:.

and Wisconsin, and p(}s:xMy in "“"Trl‘. a :.“-.

It will he surprising if cs:mparau\'cl_\t'm -

prehensive occupational-disease legislation is

ission of the Di u. s,
ished hy permission of the Director,
B\.\llzeal:lu:?‘ll\‘;i(rwa'. l(Nn! ahject to capyright.)

Bureau of Mines, Washington, D. C.

not on the statute bnf)ks of nearly cvc:;\
state in the Union within the next five years.

With this situation confronting him, ﬂ\:"
farsighted industrialist who h.as.thc mi!e::iy
of his organization at h'carl wxllnnm'mct g\ e
start to “put his house in order” by stu y\h ﬁ
possible, occupational disease haz-ards kt?ow;l
employees and promptly app'lymg ‘l o
remedial measures or attempting to de

. . N
Canstruction Section

burgh, has expressed the considered apinion
of a hady of outstanding dust experts as
follows ;

“There is no salisfactory medical answer
at present to this guestion, but the engincer
is making a bad wistake if he lets men
breathe heavy dust concentrations of any
material. If no other reason for dust control
can be found, then one should read tran-
seripts of some of the recent suits at com-
mon law in which fantastic damages for
alleged silicosis were granted to men who
hreathed dust containing little or no silica,
The courts and compensation hoards are not
impréssed with subtle distinctions hetween
dusts with 10 per cent and 40 per cent quartz,
especially when medical experts are reluctant
to make definite statements as to the com-
parative significance of such differences,

“It would he well to realize that men
working in dusty trades suffer far more
from respiratory troubles of all kinds than
do men who work in clean air, The evidence
that excessive dustiness of any kind is harm-
ful is beyond argument.”

It should also be remembered that the
mhaling of dust is by no means its only
kzard in industrial work that may require
‘ompensation payment; and even here the
barmful effect of breathing dust is not nec-
wsarily confined to the lungs, as some kinds
of dust are known to have detrimental health

such measures if none exist. Unqucstumahli\;;

;mc of the most important of the surveys

he made relates to dust occurrence. .
While the state dust laws and regulations

tfiect on the nose, throat, and  bronchial
Rssages as well as (indirectly) on the heart,
Bomach, and possibly other internal organs,
Externally, dust may cause injury to the

apply primarily to silica dustland r‘efutf:;l
ilicosis i Ith hazard is con
silicosis insofar as the !lf‘a | : i
cerned, those mpst familiar with dust .occu:'*
rence and its possible hazards rccogn}z.c‘no‘
only that the breathing o(f);ar‘gc qu::r:'l):;c.'he
X o - < prob

<t of free silica (SI0) is p . |
(}:l;iu:t hazard to health likely to be found Morcover, heavy concentrations of dust in
t‘vhcro- dust is involved, but that not eves air reduce visihility atone iy duat in

silica dust is harmful to health unlessi : wly, in industrial occupations in which hut
oceurs in very fimely divided form and %

e, ears, and skin; and some dusts, in con-
Rt with the perspiration, are ahsorbed with
finite harm to the health of the victim.

Dust Cuts Visibility

e NIEN Q] ' ‘l ' e ( antities more §
] i (l n orelatively l.l ge qu .
cathe «

length of time. Morcover, many thoughlf

or less  continuously  for

experts on dust harmfulness are now heco

ing convinced it is to be expected that hea -

will be harmed \\;llcu human l}elng:f
obliged to breathe high concent.rauon.; :
kind of dust more or fess contmur{us y. "
fessor Philip Hrinkcr'. of l_{aryar( ' ascc
man of the Preventive Engineering

- mittee of the Air Hygiene Foundation, Pitied

ited amounts of natural light are avail-
or in which artificial Heht is used
tirely, any decrease in visihility due to
<dust concentrations (and the decrease in
ity may, under some circumstances,
ount to 75 per cent or more) is likely to
lin materially reducing efficiency and
in the more f requent occurrence of ac-
Bls accompanied by an increase in com-
Gtion commitments, Some dusts (coal,
aluminum, and scores of others, min-
ud nonmineral) are explosive and many

7/ x

are subject ta spontancous combustion with
vonsequent hazards to heaith, safety, and
Iroperty. Many dusts have detrimental ef-
ects of various kinds on property as distin-
guished from persans. Machinery, growing
vegelation, animals, dwelling houses, and
other types of property are damaged by
dusts, and compensation of some kind often
is obtained from industrial concerns through
damage suits or otherwise.

From the viewpoint of respiratory harm-
fulness, it is zenerally stated (though actu-
ally knowledge on this point is by no means
certain) that the particle sizes of dust (such
as that of free silica) that affect health ad-
versely upon entering the lungs are those
that are less than 10 microns in size, different,
persons having different ideas as to what the
maximum may be—10 microns or 8 or 6, and
some say that the harm really is done by
particles less than 2 microns in size. As:
against this, it is stated that fibers of as-,
hestos dust as long as 200 microns have been
found in the lungs of men, and that undoubt-
edly these long asbestos fibers exerted at
least some detrimental effect.

Since a micron is only ahout one twenty-
five-thousandth of an inch, or much smaller
than the naked eye can see, it is usually as- .
sumed that the larger dust particles that can '

© he seen floating in air, and which settle out

relatively fast are not harmful to health.

. Certainly, this is not so, as the larger par-

ticles that float in the air (some of them
100 or more microns in size), if present in
considerable quantities clog the air passages
to the lungs, some of which have agencies
that under ordinary conditions intercept dust
particles hefore they can reach the lungs and -
this clogging then allows the smaller and
prohably most dangerous dust to enter the
lungs unimpeded,

A common-sense opinion as to what con-
stitutes an atmosphere so dusty that dust-
prevention action should he taken is that
any atmosphere in which dust can be seen
hy the naked eve is too dusty, not only for
health but also, at least in many cases, for
safety and efticiency. If the visible dust is
climinated, much of the invisible or probably
most dangerous dust will unquestionably
have also been removed and very likely the
health as well as other hazards much mini-
mized or even removed,

After the visible dust has been removed, it
may he necessary, under some conditions or
with some types of dust, to make more in-
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stead of dry drilling, wet crushing instead
of dry crushiug, welting or washing down
floors, walls, and rock faces, In general the
use of water in industrial processecs awd
otherwise is one of the most effective avail-
able aids in the prevention of air dustiness,
even though in some cases wet drilling does
give off some dust. Notwithstanding a
growing tendency in some quarters to decry
the effectiveness of wet methods, up to now
the use of water is probably our best defense
against dust dissemination, especially in min-
ing and tunneling.

Dust-exhaust devices, such as hoods, traps
for drilling, ctc, have a definite place in dust
control, particularly in surface plants and
operations. Under some conditions exhaust
systems, when well installed and kept in re
pair and operation, not only remove dust but
also more than pay for themsclves in dollars
and cents value of recovered dust, Tt costs
approximately $7,000 to install such a device
in a surface plant processing one of the
metals, and the. value of the dust recovered
daily averaged about $25. Tn addition, the §
device kept the air of the plant as well a¢
the surrounding walls and other surfaces
practically free of dust.

On the other hand, the use of dust traps 3y
in dry drilling, while definitely applicable to
certain types of surface or near-surfae
rock-excavation work, has not been found 3§
applicable to general rock-drilling practice s
underground work. There are several res
sons for this, some of which may be over-}
come in time.

Some types of rock cannot he drilled dry
with any degree of cffectiveness, and as yt ¥
the available types of rock-drilling traps are;
not workable with wet drilling; if dry dni
ing can be done, the traps ordinarily will de 3
a good job of removing the dust from drilk
ing, but this will leave the rock sur faces

(top, sides, and floor in many cases) dry, s
subsequent operations (blasting, muc i
timbering, hauling, etc.) will throw into
air dust certain to be created in large qua
ties by the other processes. The dust
thrown into the air will settle on dry
faces, ready to be thrown into suspes
subsequently by any or all activities,
traps are somewhat cumbersome, espec
when used in the more or less co

places in mining and tunneling.

However, dust traps with dry drilling
definite app!icability for use in surface &
near-surface operations where dry drils

tricate investigations as to the accurrence of
invisible dust, using the impinger, konimeter,
or other instruments; hut unless litigation is
in effect or threatened, those intricate
studies are relatively unimportant if the
visible dust is eliminated from the air of

working places.
Prevention Is Best

-Manifestly, if dust is not produced, it can't
get into the air or hecome harmful other-
wise; and some relief from dust troubles
in industry can be achieved by using con-
struction, practices, processes, or equipment
that tend to eliminate dust formation,

In designing and equipping the places in
which employees must work, the forward-
looking industrialist will be wise to prevent
the making of dust or to control it if it
must be made, by using machinery, methods,
processes and construction with dust-elimi-
nating characteristics rather than those that
produce or spread dust, even though some
additional expense in construction or opera-
tion may attach to the dust-prevention fea-
tures. The emphasis now being placed on
dust in its various phases and the expense
which dust may cause make it almost im-
perative that in the future much more
thought be given to dust prevention and
handling than has heen given in the past.

For instance, processes or practices that
produce excessive dust should be discarded
for others that produce less dust, or they
chould be isolated <omeliow, such as by
housing them tightly in a separate part of
the plant or using them at times when the
least number of persons would he exposed to
them or wheh there is ample time to remove
the dust from the atmosphere of the working
places. Such installations or practices must
he operated efticiently at all times, however.
Common sense should be used in handling a
dust control device or method; certainly it
is foolish to use an elahorate exhaust system
to take the dust out of part of an establish-
ment and then exhaust the dust-laden air at
<uch point or in such manner that it will be
taken into the same or some other part of
the establishment or into an adjacent one
through doors and windows.

1t dust must be formed, several effective
methods are available to prevent the issem-
ination of dust into the air or into places
where it may cause trouble. Among these
are wet methads, such as wet drilling in-

{ :i?l;ih v;rtork as tunneling and metal mining is
p dicult usually because ordinarily but one

| mated air in the other. Conditions brought

f for believing that in many cases there would

Ml advaﬂtclgc thc ‘alt ”'at Its use is and hds

boerk in mining, tunneling and quarrying, and

" . .
1 ted States; certainly, if dry drilling is

Wet drilling as practiced in the United

‘ldrlll steel by means of compressed air

)

largc quantitics of dust even though the ma-
terial ﬂna'tipg: in the air usually is wet; some
f»f.l.hn criticism is undeserved hut, so'n.w of
:l x.sl legitimate. The trouble is due largely
o the fact that the holes are collared or
.s!:!rtml dry and, in some cases at least, are
drilled dry for several inches after qt;n"tin

and the dust created hy this dry star.tin m?-’
pregnates the usually stagnant‘air otfz the
ordinary underground-tunne! or metal-mine

working place for m i
vorking place uch if not most of the

Construction Section

293

ca g
n be done, and have numerous advantages

bvc! wet dl l""l [+ ¥
2, C A
SPEch l"v YT ()h!
+ iy « m ¢ ¢

Good Ventilation Needed

du\;’te-:nnlalmn is p'rubnl»ly_ the most effective
d st-control practice available for many in-
l.‘:xstt'ruz[s, ] though it ranks second to wet
aper)lil:c(ls;r&(»t:}crs. Where ventilation can he
fopled ¢ :.c :vcly: dust can he removed
o ! dih'tr lor its concentration can he
e 30 ml e :s to rcuqer_it practically
tan d.. workers; ventilation can mini-
¢ dust hazards of almost all kinds. in-
duding spontancous rumhusli‘nn, lll()llg.lh it
zan{eel;:::::: haza;'«ls of dust explosibility in
i b.e iuc;{cls. “l; some cases ventilation
thoutd be iced hy cx!must methods, but
" exf'? qrccd or blowing systems are the
m L:xcner c::_'uvc.l tl}ns hying particalarly true
kmmra&;m:ir\\:;;l: 1:1 placel.: having high-
| 0 TOC ippi
water or other condition, :u(ufh a(-:rra(ll);:lm(""'g
dation of surrounding rack or timber, e

To obtain really effective ventilation in

"lln some cases the driller drastically limits
the lammlmt o_f water sent through the drill
a-‘a lnm, w.lu!e' nominally drilling wet, the
(l( ;;a praghcc is closely analogous to' dry
(]" ing with compressed air, which flows
! ;Eﬁuflll the dinll steel and forces out of th;:
wle and into the air of th i
., e w
‘3;:::;0 :-mdnc cl[uantmes of watcr—ent‘:::li{rlltc)g
st or particles., In some case
st o In ses when t
drill is out of repair, the driller allow.: f}:«::

ton much con i
( presse l 1
d l" ) L ipressed air fo ﬂ()w “]r()“gh ch

When present types of i
properly, the dusty rf,rom d‘:’i'l:ltir:l;g:nagi lllcse(::
wn_thm reasonable limits, and this is acty c!?
. 1)'emg d-or!e by numerous alert and -consciaeny
t‘mus mining and tunneling companies éaom-
companies in the United States and tanad:
arc experimenting with rock drills that do
:}(r)it"a:l'(;z '(;::ttnpres§ed ?ir to go through the
s require the water to he f

through the steel by its own o

' . { pressure; s
2::1"? atu'e sax.d to Qroduce less dust tha'm“:;}e‘
“.] ett y]ples in which water is sent through
hility of the nower type of Gl 1 oractica-

e O il i i
able an_d it has beenylllsed rg;‘al:!vl:lmrtsttlm}-
the United States or Canada. Y m

:pcmpg is drxvcn instead of having workings
bs:n;"s: as in cna}l mining, where fresh air
one opening and return or contami-

I-bout by Siust may force the use of parallel
senings m many tunncling and metal-min-
:ngperatmns of 't.hc future, and, notwith-

ing tlge violent  objections  this
mggestion will raise, there are good .reason.s

b ';llelﬁ;lite d?llars and cents savings if the
:n m:ﬁ-opel;mg sysicm_, with its numerous
- on, health, drainage, and other ad-

ages, were used instead of the present
me-opening system, with numerous di.;ad-

watages and hazards and with aliout its only Hust Use Judgment

Wi:l{?wever, ;}ir‘du.'stincss can he kept well
vl - ’ '"un safe limits if modern types of wet
g is unquestionably the dustiest inn(‘s"ar(_- operated with care and judgment
ollaring wet with plenty of i
'f; ;E‘:.wa‘tfer ;llf the drills.are kept if:?:o: l:c::
mm;)re's ltlc. proportion of water and
com sse( lmr flowing through the dril|
el are a cquatc_]y regulated; if the ex-
1aust from the drill is prevented from j
pnging on nearby dusty surfaces of m:lml;
}::xshg:?ris,twa:][s, or timbers ther;:by thrO\(;-
dust nto the air; and, if, i
feasible, the drilling of u ' r | msof.ar -
duced to a minimum, as uplxtr:-cho'l]ensl,c:vl::tl::;

continues to he used far too much in the
ed at all, it should he done only with

twist drills or with the sj
e simultancous
of up-to-date dust traps, aneons

es, with water forced or drawn through

ww under fire as producing relatively
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In general the larger the quantity of ex-
plosive used, the more finely divided the
blasted material, the more heavily the air is
impregnated with dust and smoke, and the
greater the quantity of poisonous gases left
at the places; hence, methads should be used
which will tend to reduce the quantity of
explosives used and of gases and dust pro-
duced. Tn this it will be found that the use
of stemming or of some types of hlasting
plugs now available will more definitely con-
fine the explosive; hence, increase its effi-
ciency and reduce the quantity of explosive
wsed and also reduce the amonnt of poison-
ous gas produced and passibly reduce the
violence of the blast and its tendency te
produce dust and disseminate it into the
surrounding air.

And it would be well for users of explo-
sives to investigate types of explosives that
are known to give ofl minimum quantities
of harmful gases on detonation and to use
them: also the climination of the use of
fuse and the substitution of electric blasting
would aid in reducing the amount of poison-
ous gases from Masting. Explosives that
have been held in storage too long or that
have heen stored under unfavorahle con-
ditions as to maisture and temperature, are
likely to give off maximum quantities ©
harmful gases if they detonate at all; hence,
utmost care should he taken in the storage
of explosives and to sce that they are nol
held in storage too long hefore heing used

drilled dry or wet, are relatively heavy pro-
ducers of dust in the air of working places.
Next to dry drilling, blasting causes more
finely divided dust to he thrown into work-
ing places than anvthing else; and, in addi-
tion to throwing violently into the surrowd-
ing air immense quantities of finely divided
dust, blasting with the heavy charges of ex-
plasive required in many mining and tunncl-
ing operations  also impregnates the
surrounding air as well as the muck piles
with considerable quantities of poisonons
gases, such as carhon monoxide, oxides of
nitrogen aund, in some kinds of rock, hy«\ru-
gen sulphate and other dangerous sulphurous
fumes, practically all of which occur in
such quantities and percentages under some
circumstances as to asphyxiate persons who
may hreathe them or to cause serious illness,
often of a more or less permanent character.
Many persons who have studied the inci-
dence of dust discase are of the opinion that
the breathing of cven small quantities or
percentages of extraneous or hamful gases,
cuch as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, etc, inflames or other-
wise adversely affects the respiratory organs,
especially the hmgs, and makes them much
more casily and readily susceptible to harm
from the breathing of dust particles.

Past blasting practice most certainly must
be modified and reformed if the employer
is to avoid heavy penalties in compensation
and other charges due to the inclusion of
legislation on occupational discases (one he-
ing dust discase) in the laws of the various
States. If at all feasible, blasting should be
done at the end of the working <hift or on
an off shift, and the dust- and gas-laden air
should he rermoved or thoroughly diluted
hefore the men return to work.
Ventilation is;, of course, an essential
agency in cleansing the air where blasting
has been done, hut in addition to ventilating
the place it should be thoroughly wetted
(walls, floors, raof or top, timhers, ete)) be-
fore Dasting is done, and a water hlast
should be kept in effect during and after the
blasting; the region should be thoroughly
wetted upon return to the face region after
blasting, and the muck pile should be kept
well wetted at all times while loading it out,
as the water nat only tends to allay the dust
but also either absorhs or otherwise aids
in the dilution or elimination of harmful or
poisonous gases from blasting, which usually
cling to the hlasted material,

Respirators Available

Dust respirators of various types are now
available for use in excessively dusty atmos-
plieres, and while they are cumhersome A
have numerous features that make thes
undesirable for constant wear throughout 8
working shift (though they can he wom
readily for several minutes at a time), they
do give adequate protection to wearer

tion against either poisonous or asphyxiating
gases. Dust respirators should be rega

only, whereas protection
dust should he more substantial.

What might be designated “aood b
keeping” has a definite place in dust

dust-tight containers or bins; dusty
esses, including the handling of dusty
terial, should be carried on, as far

the person should no
especially true if tul

ton in dusty inc
figid physical examination :
shown to he developing, .
fransf'erred to nondusty
Savailable. Handling pl

winly to work of
Wdge building. O
® these two classes.

against dust but give essentially no protec

as being temporarily useful for emergencies

for workers agamst Jind rip-rapping river Iy

vention. Dusty materials should he stored I8

Construe

feasible, i i
sgruc(:xcr'cq":h (l:!s'tl-ught compartments  or
Swuctures, the tightness of which sl

maintained ; led o i

cs or surfaces i

fantained ; I aces on whict
S ay lodge and \
™ ) accumulate, to he
o l:}:zt(;dtl;c air by some shock or move-
tunit;.fo u L he changed to prevent oppor-
tanity, br slmch accumulation, or, if this
oot (:‘ _(oll}c. such surfaces should l).c
e p]rlm ically by vacuum process by
i ag;e('ots.vn.l or hy sweeping (the h‘uor

atively poor method, ; 1
embloyed auy ) , and should he
when as few of ot}
cmploye : other workers
kep:o;:ll;!c are present); floors should b::
b was"i‘::c”:;f duf!l as possible preferably
Yy was Bt with water; and, ¢ i

air for the workj il sy
ing places shou ome

from sty ook 1wkl not come
m-fthysxcal examinations
por na:n}r;:)art lln .thg du:ivc to minimize health
con & m (lu.st in industry, but so much
foni tha:St)]' has bcc_n aroused hecause of
ity Ulclr cff?chvcncss has been largely
oyt . Unquestionably, cvery person em
A ma;l b:nfoll:l:]lllls_tryl where considerable

¢ d n the air s} i

% ) should be rig-
! 0); ge:toa?me’d by a competent doctor prﬁ-
rcve:.xls thmp oyment, and if the cxaminatio}l
5 the presence of respiratory trouble

.

t be employed; this is
1yrcplosns is indicated,
‘~month Intervals every per-
ustry should submit 1o a
a_nd if discase is
the vietim should he
employment if such
1ysical examinations

should. play an im-

Msix- or twelve

ey

tton Section

295

in a manner fair to the w
f orker as w
:::c fr;mluylor should be worked outdla:zl t;i
ust he admitted that t is |
heen done at all adcquatcg' date this has not

Prevention i
of dust discase i i
. / dust discase is chiefly an
: E‘-W-’O}cr responsibility he should shogldif
p\ e‘r:(l:fqui' n;»g only to safeguard the health of
sons in his employ but al i i
ﬁ t also to relieve his
b(':“:l of ‘tlw hcm{y financial burden likely to
rust upon it hy compensation or legal
c"\]l'lﬂlol'ltl_(‘.\'. should employees become gf-
flicted with dust disease; and when one takes
:ll(:) ac(;_m;nt how little is known as io th;:
rause of the disease and | i
cause iseas 1ow to relieve it if
it is incurred, it e acm
, it would seem to b
X : L e the
(t:!; mnlnnnn is('nsc to do anything practi::g;:
reduce the dust cont
. [ ent of the air
:;:-?ec?b where employces must work, Th(;sf
o [: ;::::1 mlc;’au that the employee should not
self, as it is manifest}
the interest ¢ e by ek to
st of the emplo i
yee to avoid d
or ¢ i i o
h,avﬁ;ﬁy othe.r occupational disease as to avoié
b g acc'lden!s.'Howcver. information as
c'lm\";;c'up:-ttmnal disease (including dust dis.
i;:' 2 (;Zr':;: rle;;(::lyfavailable to the workér
standable form, and th
: . , 4 e empl
flu;m!(l c?rr,\ on an educational campa[i,gﬁyf;
inform his safety a i
S nd operating offici
R t icials
;llmut occupational disease matters and to
1'avcl~( them transmit the information to the
;:or crls s0 the latter can cooperate whole-
‘?artc( ly in trying to eradicate these dread
diseases from industry or at least control

‘h(‘"] to a fal greater extent tha" has bee"

Safe Practices i
ctices in Use of Heavy Construction Equipment
By E. A. BLANPIED

Safety Engineer of Kansas City Bridge Co

W .
¥ personal experience has heen confined

river improvement and
Ir records are divided
River i

ver work consists of driving pile dikes

anks ally
U. S. Government. » Renerally for
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way bridges «
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c'rccfum and foundation as each
special hazards and treatment
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most of the fatalitic
Special safety requi
hazard have
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r under greater
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River work has heen the subject of ex-
ng accident prevention
Corps of Engineers and
s are due to drowning,
! irements to lessen this
een compulsory by beiné
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| timely health topics are useful. Art:clloialfl
plant magazines are far reaching, a!u‘ pay
envelope inserts diccussing health topics have

proved heneficial.

One of your local physicians \\.'KI‘: be

o < de s
pleased to talk 10 the employees on SICRNESS
prevention,
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Carefully with

located  bulletin hoards
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Today our reliance o safety at sea is
placed in the re

sults of the navigation Jaws
of the country; the ice patrol; study of ice
and current conditions ; load line and stow-
age regulations; removal of derelicts; in-
stallation of safety devices which provide
the hest available fire detection and extine-
tion apparatus; constructive requirements
which will enable an endangered ship to
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ntroduced the speakers.

' ‘Safety ast a Morale Builder
By ROY W. KELLY

Chief, Personnel and Training Division, Soil Conserv
Washington, D, C,

The maintenance of morale is readily con-

ed to be one of the major objectives of
mnagement. Whether the executive is re-
wonsible for building locomotives, making
taltresses, managing a Government bureau,
* commanding an Army division, his suc-

®ss is dependent in large upon keeping up
‘tmorale of his assaciates.

ation Service,

future of one’s carning power and doubt as
to opportunities for advancement and for
satisfying achievement.

These are all recognized as matters prop-
erly helonging in the field of personnel ad-
ministration or labor management. They
are mentioned merely for the sake of point.
ing out that safety is an integral part of this
functional ficld, Organization for accident
prevention and the maintenance of the safety
program, if they are to contribute to im-
proved morale, must he planned and carried
out with a view to their direct relationships
with these other essential human factors in
management. This is a point on which there
is much diversity of opinion as well as
practice,

All of us tend to he influenced by, and to
Upset and kept in a most unsatisfactory

e of mind hy unsatisfactory living or
wrking conditions. If we want high morale,
vemust expect to pay constructive attention
%such matters as wages, hours, working
anditions, basic causes for grievances and
plaints, improvement of sanitation, elimij-
Mo of unnccessary noise, and proper
ating, lighting, and ventilation of the work

. Perhaps no other causes contribute
we 1o lowered morale than a feeling of in-
®Uily in one's occupation, ‘fear as to the

Nevertheless, the experience of many or-
ganizations tends to indicate that a safety
program cannot lhope to succeed, no matter
how well planned, unless conducted in an
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On the basis of the human clement heing
the major problem in the elimination of ac.
cidents and their attendant injuries, the
safety program must be designed to empha-
size to the supervision and workers the ne-
cessity of heing wafety-minded at all times.
The most cffective influence in selling any
proposition is an appeal to the seif-interest
of the individual, 1f be becomes convineed
that he can personally henefit by the elimina-
tion of accidents, he is apt to accept the
safety program and hecome a cafety booster.

The hazards incident to maintenance work
can he minimized by methods which antici-
pate and reduce the number of breakdown
johs, This reduces the amount of work and
corresponding man hour exposure, and al-
lows most of the work to he done on a
planned bhasis. The most essential practice
in such a program is systematic, thorough
and frequent inspection of all equipment,
with a follow-up system which will insure
that unsatisfactory conditions are carrected
as promptly as production allows or cco-
nomic considerations dictate,

1f the maintenance foreman’s territory
is small this inspection can he made person-
ally. However, the usual division of a steel
mill maintenance foreman is too extensive
and too many other demands are made upon
his time to allow personal attention to all
items of cquipment. It is then necessary to
delegate this important function to opera-
tors, oilers, engineers and electricians who
are in a position 1o ohserve the condition of
cach piece of apparatus.

In power houses, hoiler houses, pumping
«tations and similar! dtation jobs tlic enyi-
neers, oilers, pump tenders and electrical
operators are primarily occupied with opera-
tion of the equipment and close and continual
ohservation is automatically obtained, Such
close ohservation is accepted as necessary due
to the importance {0 production and the fact
that littie spare capacity is provided. Like-
wise, the standard of maintenance is high,
heing kept as far as possible on a preventive
basis. The jobs are usually well planned,
the crews experienced and eMicient, and all
tools and special equipment at hand, resulting
in efficient and safe performance.

The majority of mill auxiliary equipment
does not get the same degree of attention
and maintenance. Here the operator, in gen-
eral, has no interest in the apparatus, except

that it respond to the controls, and little or
no responsibility  for keeping the unit in
aperating condition—Thence  the necessary,

fully organized maintenance crew to take

care of such equipment. The only cxception
to this is the craneman who may have limited
responsihilities as to the inspection, lubrica-
tion and adjustment of his machine, and
certain other machine operators.

Overhead traveling cranes, gantry cranes,
repair trolleys and varions types of hoists
comprise a class of equipment which require
special attention from the standpoint of in-
spection and preventive maintenance. Pue to
the hazards of falling material, whelher cas-
ual material, broken parts of the equipment,
or loads dropped due to failure of mecha-
nisms, every precaution must he taken to
keep this class of equipment in good repair.
It has heen found desirable to: supplement
the work of the foreman and repairmen
charged with the proper maintenance of such
cquipment by thy use of Cranc Inspectors.

The craiie inspector goes over all equip-
ment in detail, recording all items of a me-
chanical or clectrical nature which need ad-
justment or replacement. This survey pro-
rides a double check and does not lessen it
any degree the responsibility of the ahove-
mentioned foremen and repairmen.  Copies
of these reports arc forwarded to the su-
perintendent and foreman involved, as well
as to the Plant Safety Department head.
All recommended repairs or alterations must
he disposed of, either by’ being carried to
completion, or hy being rejected for cause.

The inspectign covers cleanliness and or-
derliness of the equipment in the interest of
minimized fire hazard and increased safety
of operators and repairmen. Safety cquip-
ment, such as sanders, fire extinguishers,
hand lines, safety belts, gongs, warning lights,
light extension cords, gear guards elc i
checked. loose or scrap material on the
craines, approaches or runways is not tol-
erated. Loose, worn or hroken parts are
itemized and recommended for correction.

Inspections at intervals of one to two |
months have been found sufficient for aver-

age conditions, with more attention given to
particularly hard-worked cranes. Unusual
operating conditipns, or failures of paris may
make it desirable for the inspector to make
special checks and reports when requested.
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The scssion was called to order by Cien-

| Chairman C. W. Gibbs, Harwick Coal duced the speakers.
era W

The Relationship of Safety to Efficiency in Mining
By JAMES K. RICHARDSON

i do
Safety Director, Climax Molybdenum Company, Climax, Colora

No person will deny that tlu:rc can be b:(s
two ways of doing work—a right V[Nay. ;;"
a wrong way. The whole syhomc 0 i'mm ﬁ
methods is hasically a question of safety :«llnd
efficiency. If the ore (:nnntmt he (*)l(lr]afvt:‘l d
economically the system 1<'al)andoncc it
ore cannot he extracted without endangering

has often heen overlooked.
kills or maims men is mora

machines it is stirely not efficient.

a Compensation Rating ‘& Inspec-

and Coke Co., Pittshurgh, Pa,, who intro- 3

the li‘ves of the employces the system 83

i latter though
abandoned. Unquestionably the :N py

]\()\Ue\.et over the ‘ ny “‘ .
i act that a ﬂ\lng .
’ look §

£}
thermore, if our process or method tear

Mining Seetion

Low cost production is the true basis of
efhicidney. The major item on any cost sheet
is Tabor. A property that achieves a Tow
mit cost due to a cheapness acquired by low
wages with the consequent low type per-
sonnel will not long exist! The reason is
ohvious—although the daily labor cost is
low the ultimate job cost is high. These poor
workers are the men that efficient organiza-
tions refuse to tolerate—the “cream of the
crop” are hired in their place.

When a mine gets a reputation for unsafe
working conditions you will notice an influx
of poor workers. The good men leave—the
phor ones stay. The reason is that the poor

g vorker realizes he cannot get work in an

organization that demands efliciency and

§ ahility. Each of us has talked to various em-

ployees coming from other properties. You
hear that “such and such” a company kills
men daily, or that someone is always gettling
hurt. These reports may or may not be
traggerated—but where there is smoke there
isfire! If your property gets such a reputa-
lion among the laboring men LOOK QUT.,

The basic principles of accident preven-
ion are: Supervision, education, and disci-
pline. Tt is not necessary to discuss these
wincipies. However, it is true that too much
of each day's work is lost hy the working
nen, due to unsafe conditions. If the work-

Jrn must spend half his day remedying

fulty conditions, replacing staging left by a
Brevious shift, “blowing out” his working
Mace, or any one of a thousand similar cir-
umstances, you know production costs are
S riing.

B The eflicient mining organization is today
andardizing every task. These standards
e built up from the study of the task and
we adopted if efficient and safe, Such jobs
veeasily supervised and it is casy to cducate
* employee in the manner of working,
Mhen an employee knows how to do a job
feseldom is injured !

From my personal standpoint T believe that
standardizing of jobs is the biggest
% an organization can make toward im-
ing underground or surface efficiency. I
0 believe that on the standard tasks the
Bdent risk has been lessened 50 per cent.
1y task is done the same way yet there
rough variation of conditions in mining
ice so that it does not tolerate a man
eming mechanical.  When a workman
he must keep a definite standard re-
ess of the work being done, he attempts

3
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ta meet those requirements. e knows that
the preceding shifts must meet the same re-
quirements and thercfore he is able to take
up his work safely, exactly where it was left
by his predecessor, He can thus devote his
full time to work withont fear of slipshod
methads applied previous to his arrival,

I helieve that a task well donge, regardless
of the joh, is more easily maintained than
a haphazard piece of construction, When a
job is safe, all components of that job are
in first class condition. We can, then, surely
count on lower maintenance costs on first
class jobs and when the operator looks over
his cost sheets, repair costs are the major
items. All of us have seen timbermen tearing
out old timher and replacing with new. Had
this timber heen properly placed and properly
considered at first, the new job would not
have been necessary.

Unquestionably we have all had experi-
ence with faulty ventilation. I recall cer-
tain underground fires that could have been
controlled and loss of life averted had venti-
lation been considered a major problem in
the original layout. The major portion of
our small metal mines are notoriously poorly
ventilated. Many men are “gasscd,” causing
them to fall from high raises to death or
certain injury; others contract pulmonary
diseases more readily and are disabled. Some
are injured hecause of their inability to see
their work clearly. These things are all due
to a faulty ventilating condition, and any in-
jury causes certain losses in production re-
gardless of its seriousness; nor can it he
denied that unless hreathable air is avail-
able the normal cliciency of employees is
decreased.

In one particular property I recall certain
additional work obtained merely by estah-
lishing proper ventilation. A total of 150 ma-
chine shifts was being put in each day in a
stoping area and prior to correct ventilation
the average amount of hole drilled per ma-
chine was 86 feet. After the ventilation was
improved the average was increased to 118
feet. Loaders who had originally pulled ap-
proximately 76 cars consistently passed the
100 mark, Footages in development work
rose from 2.6 per machine to 3.8 feet. Loss
of time from pulmonary disorders dropped
to a negligihle figure, and the accident fre-
quency fell 28 per cent,

Another important factor in accident pre-
vention is correct illumination. Those mines
which have done away with the old carbide
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the mine superintendent and heads of the
employment and safety departments.

Each accident is analyzed and entered on
the workman's safety record which shows
at a glance, not only the accidents that he
has sustained and the action taken, hut also
the educational training he has reccived and
the protective equipment with which he has
heen provided such as groggles, gluves, safety
hats, lamps, safety belts and other similar
articles which are furnished by the company
free of charge, and exchanged without cost
1 the workmen when rendered unfit by
normal wear,

The safety work of the mining depart-
ment is under the direction of a safety engi-
neer, who has under him a corps of trained
inspectors who make an inspection of all
working places on cach <hift, and supervise
general blasting operations, Dangerous con-
ditions are reported immediately to the hoss
in charge of the work, and in urgent situa-
tions the inspectors have authority to stop
the work until the place has heen inspected
hy the hoss, who then assumes all further
responsibility. Typewritten reports are dis-
trihuted daily by the safety department.to all
the bosces concerned, and at the weekly
meetings of supervisors a check is made on
the action taken on the recommendations
that have heen submitted.

As a stimulus to greater interest and co-
operation in the prevention of accidents, a
scale of monthly safety honuses, payable to
all hosses and inspectors has heen estab-
lished. This scale is based on the total rate
of accidents per thousand shifts supervised,

and takes into account the interest displayed -

during the month hy each supervisor in the
climination of hazards, enforcement of
cafety rules, and good housekeeping.

Once each month all the working places
of the mine are inspected hy sectional safety
committees, who make a detailed report of
the conditions and cquipment considered to
he unsafe. Typewritten copies of these re-
ports are distributed to all the foremen and
hosses concerned for their investigation and
written comments, and the discussion of
questionable “recommendations - is -taken up
at a monthly meeting of the committees,
hosses, foremen and mine officials.

Treenty-sixth National Safety Congress

Separate  meetings of the contractors
working in the two main divisions of the
mine are held once each month, and the
accident record of the preceding month is
discussed with them in detail, adopting all
possible  measures for the prevention of
similar recurrences,

Two meetings of the general safety com-
mittee comprising the management, operat-
ing executives, technicians and principal as-
sistants: one for the surface departments
and the other to cover mining operations,
are held once cach month for a review of
the record of the previous month, and for
the discussion of matters of general nature.

Fire Prevention

ivery possible effort is made to minimize
the danger of a fire underground. In prep-
aration for such a contingeney a large
number of carefully selected men have heen
trained in the use of oxygen hreathing ap-
paratus, and five crews of five men cach are
kept in continued training. A smoke room
has heen provided to make the training more
cffective, and fire-drills are held under-
ground in various sections of the mine once
a manth. An up-to-date first-aid and mine-
rescue station is maintained on the main
patio of the mine, completely equipped with
12 McCaa oxygen breathing apparatuses;
10 all-service gas masks; S0 self-rescuers:
oxygen pump; carhon monoxide detector]
<afety lamps; stretchers of various types;
tife line, and other miscellancous  equip-
ment. .

A fire-car fully equipped with hoses, axes,
pipe fittings, fire extinguishers, first-aid
supplies, and other tools and material is also
available on the main mine patio at a me-
ment's notice. P'rovisions for an abundant
supply of water in all parts of the mine
through hoth air and water lines have heen
made, and water connections, hydrants, and
fire extinguishers have heen placed in con-
-enient parts of the mine, An injector
installed on the main air
of the mine is ayailable to spread, hy mean<
of a stench signal, the warning of a fire
underground. '
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i Paper and
The opening session of the lape.

PuE\t Scr‘tiun was ca!!cd to order lzm(;;(::z;
. Adams, International Paper Cor ,
Glens Falls, New York, who presided. l
: aMAN Abanms: Following t!1e .usua
pr;c'(‘i:: i‘t is my duty as ( ;r_:ncral l(hxn;x;};
to review briefly the activities an(l 13“ gt}{iq
of the Paper and Pulp Section during this

past year.

York City on April 15

Kansas City Convention.

Zdwards, Wis. o
Representative, The American

There were two meetings of the exetcuct:;)v; i
committee during the year, the ﬁrs‘t :(:1 s
cago on January 19 and the second 1 .,

. sl
At the Chicage meeting, the p;‘mc:s‘:‘
topic of discussion was the program lor ;

The New York wmeeting was m“clﬂ:;z
with a discussion -relative to the correla

AUV
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of efforts of this Section with other agencies
or associations of the Industry in their ajms
W promote accident prevention in pulp and

Daper mills. Also included in the New York

meeting was an extensive discussion on acei-
dent statistics, It was proposed  that the
Section take some means of perfecting and
continuing  these  statistics hecause of the
very pronounced interest being shown by a
number of mills, Accordingly, a committee
was appointed at the New York meeting
consisting of Fred Braun, Chairman, Ernest
Augustus, Arthur Winslow, George Burns
anq myself to act as a sub-committee to the
regular statistics committee, of which Mr,

Bramn is also our Chairman, to consider the
following :

1. Improvement of the present form of
report of accident.

2. Perfecting a plan for future tabuiation.

3. Perfecting a plan for the presentation
of the statistics to the Sectiqn.

I have asked Mr. Braun to include in his
statistical report also the veport of this com-
mittee,

There has heen quite an increase in the
membership of our Section the past year.
Ahout 25 per cent of the industry as a whole
are now members of the National Safety
Council,

Through the good will of Fred Robinson
and the  Kimberly-Clark Corporation we
have the services of a stenotypist to take
discussion notes at our mectings here, We

certainly are all appreciative to Fred and
his corporation for this.

L3 Przax (Consolidated Water Power
& Paper Co., Wisconsin Rapids, Wis.): T
would like to ask that the membership give
the Secretary permission to record a unani-
mous vote of appreciation for the splendid
leadership that this Section has had under
our Chairman, George Adams.

(‘The motion was carried.)

Report of Accident Experience Exchange
. By FRED W. BRAUN
Manager, Safety Engineering, Employers Mutuals, Wausau, Wis,

Statistics should he used in vour accident
mevention work for fact-finding interest on
four program. These can he shifted in any
manner,  Some very interesting things are
brought out in this year's report,

Members of the Section are to be com-
Mimented on their response in sending in
their reports. We received 678 reports this
ar as compared to 108 last year.

This year August, with 77 accidents, was
be high accident month : July, with 29, low.

In Tabulation 2, which indicates the day

the week in which these accidents were
awed, you will find that Weslnesday was
e, with 119, and Sunday was low. In '36
Swiday was low and Thursday was high,

¢ is apparently an indication there that
e middle of the week is high,

You should check with your own plant
Serience and see whether the accidents as

are reported to your plant check with

Do you have the high recording in the
sddle of the week?

Tabulation 3 shows the day or shift, The
day worker is low and the shift worker high.
Daoes that mean that the day worker, work-
ing eight hours a day, during the day, every
day in the year, has more natural rest, and
that the shift worker who goes on at eleven
to three or from three to eleven and so on,
one week, and next week some other hours,
has his rest hroken up? When a man comes
home at seven o'clock in the morning from
a night shift, or three o'clock, does he g0
to bed and get his rest? If s0, does he get
natural rest? Those are some of the things
you should check with your own plant.

Tabulation 4, time of accidents, is very
close, There is very little difference be-

tween afternoon  and morning  accidents in
recording,

Tabulation § shows that for the three
years, 35, '36 and '37, the highest peak in
the morning occurred anywhere from eight
to twelve o'clock. Here is your first some-
what consistent fact. In the afternoon you
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by Gen-
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Industry’s Re

By HENRY W.
rairie Oil Company, Tulsa,
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i ¢ 0 American citizens died
B “.‘“"}i?tﬁ‘? per cent, oF 18,()()(? of
| employed at accupations
sed their livelihoods a.nd
I fatalities, The remain-
deaths are broadly re-
at least, they

in accidents, 3
them, met death while
from which they cart
so are called ind{lsltru‘x
i accidenta th
If:frz‘:'(r:oas fn:l»{ir fatalities;
were non-occupational.
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Gas Co., Dallas, Texas, W
speakers and

sponsibilities in Community Safety

That there is a close relationship hetween
.accident causes classed as public and those
classed as industrial is recognized by all stu-
dents of the subject. That relationship causes
one to ponder over the right and the wrong
of arbitrarily segregating industrial and public
accidents. Safety men have long realized that
the fundamental causes of industrial accidents
differ not at all from those that kill people in
the home, on the street or at the scashore, |f
hazardous equipment leads to injury in the
plant, it will lead to the same thing on the
highway or in the home.
« From the standpoint of society at large
there can he no basic differenée between giv-
ing 2 green and wholly untrained industrial
worker a well guarded jointer to operate and
giving a green and wholly untrained citizen
a modern, safe motor vehicle to operate.
Trouble is potential in either instance; irre-
trievable loss is imminent in cither case. The
question should not he, “Who is responsible?”
—the question should be, “Why are such fool-
ish things done?"

It does scem that a united frout should be
brought to hear npon the fundamental causes
of accidents as a whole; not entirely in lieu
of, but at least in connection with, the many
piecemeal thrusts and parries at contributing

t Petroleum Corp., Tulsa,
Houston, Texas.
Dallas, Texas.
Daltas, Texas.
Co. (N. }.), New York, N. Y.
Texas Co., Houston, Texas.
0it Co., Inc, New York,

Petroleum Corp.,
_one Star Gas Co,,

Gtandard Qil Co. of Ohio, Cleveland,

"Texas.

i "o, Baytown,
Refining Co y ol

The Carter Qil (lo.: Tulsa,
San Francisco, Calif. _
Standard Oil Co. (Ind.), Casper.

Oil &

ouston, Texas.
esville, Okla.

ouston, Texas.
N. Y.

Itis altogether probable that a closely knit and
well organized one-front safety movement will
appear on the horizon eventually.

It is readily granted that certain necessary
fegislation must come if safety is to grow more
dficient. The Uniform Vehicle Cade is an
autstanding example of the right kind of leg-
slation. Much necessary legislation will in-
deed be sponsored and fought for by safety
men, But all such legislatipn must he sound
wd based upon scientific knowledge of the
sbject.

Aside from industrial safety men devotedly
mtering the so-called public accident field,
st what else can industry do to help minimize
widents outside its gates? Just what are
wdustry’s responsibititics which it has not yet
reognized and accepted?

One critical view is that the so-called tech-
whgical development in this comtry, to
shich so many of our ills have been charged,
sthe result of research and development hy
{ntrican industry, Tt is spid that through
@rcsearch and development, the entire so-
l tone of America has heen changed from
3 Beethoven sonata to a Duke Ellington

New York, N. Y.

OON SESSION

o introduced the
directed the discussion.

BOGGESS
Okla.

i i itrial deaths @ -
T atio of public to uuluhtr}al «
The i st 1t is obvious that

than six to one, ) )
;:‘lf();::(lcst need for safety 1s oulsudf T‘“:f :
within the ranks of industry. Whet‘ \eW
industry has any responsihility for txc).t ’
or outside accidents, w‘h'ether or n(m .
within its power the ahility to preve!

them, is the question.

Petroleum Section

auses that are now Aying in all directions,

)
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swing. To attempt to free industry from re-
sponsibility in cven the more remote reactions
due to this increased national tempo would be
difficult—if it could bhe shown that industry
had both the antidote and the authority to
administer it.

The thought seems to be that, having
changed the environment in which men live,
it would follow as a logical sequence that
industry should so train men that they can live
securely in that changed environment. The
answer to such a charge is not difficult: The
limits to which industry may go in training
humans to safely use its products are very well
defined by the liberties that society grants to
its citizens. VFactual information, detailed in-
structions and pointed warnings just about
exhaust industrial limits. Persuasion is pos-
sible but coercion is impossible. Mandatory .
requirements must he left to society.

But there are criticisms that are more prac-
tical and less idealistic. It has been suggested
that the individual consuming the product of
industry is entitled to as much protection in its
use as is the workman in its making. Unless
industrial safety is a mere monetary gesture,
unless it was devised and is being maintained
for purely ecconomic reasons, this thought must
he accepted as true.

What right has industry to sell a farmer a
water pump with unguarded gears that will
saoner or later mangle his hand? What right
has industry to sell a housewife a porcelain
hathroom fixture that is known to frequently
hreak and sever arteries? What right has in-
dustry to sell a road commission an asphalt
road that will be slick in wet weather and
result in broken necks and broken hearts?

If the water pump can be guarded; if the
hathroom fixture can be made of non-break-
able material ; if the asphalt road can he built

- s0 that it will not be slick in wet weather, then

industry shonld not he permitted to plead
economic or competitive pressure, nor even
the value of replacement bhusiness.

It will not even attempt to do so when the
time comes that the accident problem is looked
upon as one problem and the safety efforts of
America are wnited in a one-front, efficient
drive to stop preventable accidents without
regard to where they accur.

In a few quarters, industry yet covers up
behind the old Fnglish Common Law prin-
ciple known as “caveat emptor” which means,
“Let the huyer heware.” But this is rapidly
heing recognized as poor morals, poor ethics
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hospitals where air conditioning is installed,
the doctors and nurses are comfortable,
which tends to promote a steadiness of the
nerves. The freedom from perspiration
avoids the possihility of a wound infection
from that source. Since some types of
anesthetics are definitely known to have cx-
plosive characteristics, it is important to
prevent the generation of a static condition
that may prove disastrous. This is accom-
plished by maintaining a relative humidity of
50 per cent at which condition static is en-
tirely eliminated.

In mines, air conditioning has been bene-
ficial to the health and well being of the men
working. In deep mines, without air condi-
tioning, temperatures and humidities are
excessive, which frequently cause prostra-
tions. In shallow mines the roof and walls
are at a temperature of approximately 50
degrees the year round and in the summer,
when moist air is induced for ventilation,
rapid condensation occurs and accumulates
on the shale rock which increases the hazard
due to falls. By supplying dehumidified air
with a dewpoint equal to or below the
shale rock temperature, moisture condensa-
tion will not occur, disintegration and falls
are minimized.

Many air conditioning installations have
heen made in industrial plants where exces-
sive process heat is generated, such as
enameling rooms where materials to be
enameled are at intensive temperatures.
Air conditioning has reduced the number of

Tewenty-sixth National Safety Congress ‘

prostrations and hence benefited the health
and increased the comfort of the employees.

Another impartant application is the re-
moval of dust and small particles of irritant
chemicals, such as are found in uncondi-
tioned match factories, some departments of
chemical, paints and pharmaceutical plants.

In the manufacturing of rayon, an acid
solvent is required in the process. Unless
an exhaust system is tied into the air con-
ditioning system, the acid fumes contaminate
the air, producing urhealthful working con-

ditions. The fumes affect the throat and eyes

in particular.

Fuse loading departments in ammunition
plants is another application where air con-
ditioning produces safety for employees. The

humidity is kept high enough to prevent a
Cooling and dehumidifying in
summer eliminate perspiration from the
worker’s hands, which prevents the powder

static spark.

from adhering to the stecl dies.

Some lacquering processes require a sol-
vent having explosive properties. Since in
some plants doing this type of work the
solvent has explosive properties,

is installed and sufficient outside air sup-
plied to prohibit an explosive mixture.
Humidification in tobacco plants keeps
down dust, which otherwise would be haz-
ardous to employees. In the drying process
of manufacturing matches, uniform drying,
which requires air conditioning, prevents
flaring or sparking when ignited.

ADJOURNMENT

and de-
humidifying is required, an exhaust system
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THURSDAY AFTERNOON SESSION

October 14, 1937

i der by J. M.
i session was called to ord
Kerr‘:fgan. L. S. Rubber Reclaiming Co., Inc,,

Buffalo, N. Y., Generai Chairman of the
section.

Rubber Section Safety Contest

i Kerri iefly reviewed the

hairman Kerrigan briefly ed 1
nn(le:?l‘nding facts in the 1937 Rubber Section
Safety Contest.

Thirty-seven participat'ing plants wor\tcl?:l.
03,696,394 man-hours during the six néonﬁn.n
p("viod' of competition in the Rub'beti) lh' ec on
Contest and cxperiencedfMZ dls;l :::;e n
suries for an accident frequen
’lgr(;;q The 37 plants employed 67,87(;1 ::;:-
Both the accident frequency rate an | man
hours of exposure were higher than fo
previous contests. | )

Plants averaging 125001 or morcAm:nd
hours per month, composing Groups

. made the best records in the c((),rr:test with
al; average {requency rate of 10.05. "
Groups C and D, composed of plantsewl;"
125,000 or less man-hours of exposu;te T
month, had an average frequency irn o
10424. Two-thirds of the plant;elow o
divisions had frequency rates
averages. '

Pcri?ect records for the entxreg coct:ltc;:
period were made b_y four plants. .de\h e
the 22 large plants in Groups A tahn Jiien
frequency rates below 2.00 for the
period.

Five plaques were a

t
0

warded to winners of .

Rubber Section
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first place; two certificates were awarded  Inc., Saugatuck Footwear Plant, Saugatuck,
to winners of second and third place, Conn,

Awards were presented by Lew R, Groups C and I (under 125,000 average
Palmer, conservation engineer, Equitable Monthly man-hour exposure)—Four tied for
Life Assurance Saciety, New York City,and  first place with perfect records—Van Cleef
past president,

Plaques were awarded to first place winners
as follows:

Groups A and B—U, S, Rubber Products,

ject

touched on the following points :

1. What is
tousekeeping ?

How

The need for a safety device for locks
(on the deors of horizontal vulcanizers, com-

monly called open steam heaters, was im-
pressed u

Blew
doar,

through the air like a paper plate. Luckily,
W one was injured,

The operator couldn't explain what had
ppened.

’oill.:d job in the vulcanizer, We were think-
% in different term
werious this could have

done to the heaters so that the steam

toald

woperly closed.

Examination of the door and the door

ot ¢

¥
“Rubher Industry Problems” wasg the sub-

2. What are the outstanding fire hazards?

he fact that the door had heen closed
™ enough to withstand nearly a full head

Brothers, Chicago; Providence Insulated
Wire Co., Pawtucket, R, I. ; The Lobl Manu-
facturing Co,, Middleboro, Mass.; U. S.
Rubber Products, Inc, Fabric Fire Hose
Co., Sandy Hook, Conn,

Nationat  Safety Council.

3. How can hand

e tool injuries be pre-
vented ¢

of a round table discussion which

4. What protective apparel is necessary
for the workers?

) 5. What types of mill and calendar safe-
ties are most satisfactory ? Why?

6. What hazards are involved in molding

small rubber parts? How can they be over-
come?

a workable plan for good

can they he minimized ?

Safety Device for Horizontal Heater

By K. C. LOOMIS

Manager, Runningboard Div., The Ohio Rubber Co., Willoughby, Ohio
of steam. As the pressure built up to this

point, the door lug slipped hack and the door
blew apen and off.
pon us last year when a door

off one of our largest heaters. The

one Positi .
weighing more than a ton, was shot ositive Device Sought

The engineering division was instructed
to correct this hazard, and if we were un-
able to buy a safety device, to make one. We
found that there was no positive safety
mechanism available which would make jt
impossible to turn on the steam if the door
were not properly closed nor to open the
door before the steam had been completely
exhausted from the heater after the cure,

A safety device that will do just this has
heen de_velopcd and is now in use on all
heaters in our plant at Willoughby, Ohio.

(Illustrating with a large copy of the

clrawin.g shown here, Mr. Loomis gave the
following explanation of the device.)

He was thinking about the

s—how much more
been and what could

not be turned on unless the door was

Not Fully Cloged

exposed as the reason for the acci-
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AIR LINE
SAFETY EQUIPMENT FOR HORVZONTAL VULCANIZER @

STEAM PRESSURE DIAPY. VALVE
BOLY

DIAPHAAGM VALVE
TWAY DIAPH.VALVE

TIMING DIAL.
® AR LINE

e ROLLER
GUICK-AS: A-WiNK VALVE
REVERSE ACTION DIAPH_VALVE
(O}

@© SPRiNG

Part 1. Door is move'd into posn:onlerfntl
heater and locked hy turning door to t wvalvc.e
Cam (1) operates rql\er 2) ()pcnx?ge 0
(3) which relcases air pgcssure to 1m oy
which leads to lower inlet of tt\‘ren “:“
diaphrakm valoe () SRR (@), This
cnre time on time ¢y¢ ). s

tomatically shuts o'ff air pres

:::z‘a(t:xr l?:e (i) z}llow.ilxg (hrelct af:‘:l:;f
valve (7) to open. Shutting off Helsc o
line (11) also operates three-way va ®
which opens lower inlet allowing ar gm;g
surc from line (10) to enter reverseaﬁd R
diaphragm valve (4) opening same,

Jowing stcam to enter heater.

is in operation,

Part 11. When ‘hcater,m' in ratios

steam pressure built up inside gof it lviv:‘\“

operate the diaphragm valve (5) pushing
holt (0) down hehind door lug.

Part ili. When cure time is G, ti.me c::,c'!";
regulator (9) turns air pressure x?to e
(11) closing direct acting valg; (7h),aag 2‘) :a'lve
i i three-way diaphragm vVa,
ing lower inlet of th P A

i essure from 2
(8) which shuts air pr from o g
and vents air from revers
gllig?)hragm valve (4) causing this valve to
fose.
) Part TV. As steam is exhaunsted from l";:
heater and the pressure has r‘e(lucégg t:;’ ricng
i ve (5), S
than 12 oz. on diaphragm va .
(;2) will putl bolt (6) up, and heater doo
can be opened. .

Note. (a) Tension on spring (12) t‘i?:\l);
adjusted either to raise or to lower th
oz. factor.

i Ives, one clos-
h) Steam line has two Vaives, ¢

’mé \zﬁlh air pressure and the other closing

with air off,
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Satety Equipment Section.

Accident Prevention Equipment Manufacturers
Who Exhibited at the Twenty-Sixth National Safety Congress

and Exposition

Kansas City, Mo., October 11-15, 1937

Exhibition Hall-—Municipal Auditorium

Acme Protection Equipment Co., Inc,, Pittsburgh, Pa.
Gas Masks.
Advertising Displays, Inc., Covington, Ky.
Safety Education Materials in Display Form With Moving Messages
Acetna Casualty & Surety Co., Hartford, Conn.
Safe Driving Tests, Safety Educational Films.
A.S. Aloe Co., St. Louis, Mo.
First Aid and Hospital Equipment.
iAmerican Abrasive Metals Co., Irvington, N. J. )
Safety Treads for Walkways and Safety Gratings,
American-LaFrance and Foamite Industries, Inc., Elmira, N. Y.
Fire Protection Equipment.
,American Mutual Liability Insurance Co., Boston, Mass,

Insurance, Workmen's Compensation, Property I)amage and General Automobile,
*American Optical Co., Southbridge, Mass.
Head and Eye Protection Products.
American Safety Tank Co., Kansas City, Mo.
Automotive Fuel Supply Tanks.
Amtzen, Inc., Chicago, HI,
Auxiliary & FEmergency Streteher First Aid Equipment,
rAutomatic ‘Traflic Control Corp., St. Paul, Minn,
Traffic Actuated Control Equipment

‘Bear Manufacturing Co., Rock Island, 1.
Safety Inspection and Correction Equipment.

Bendix Products Corp., South Bend, Ind.

i Automotive Equipment.

 Back-Sivalls & Bryson, lnc,, Kansas City, Mo,
Safety Heads, Tanks and Pressure Vessels.

Brdley Washfountain Co., Milwaukee, Wis.

| Group Washing Equipment.

 Bown Shoe Co., St. Louis, Mo,

. Men's and Women's Safety Shocs.

Sewart R. Browne Manufacturing Co., New York City:
Safety and Special Purpose Lights and Lamps.

581
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R. H. Buhrke Co., Chicago, 1L,
Safety Equipment for Construction and Maintenance.
E. . Bullard Co., San Francisco, Calif.
Personal Protective Equipment.
Burroughs Wellcome & Co., (LLS.A)), Tne, New York City.
First Aid Kits and Medical Equipment.

Champion Brake Corp., Chicago, .
Hand Brakes for Freight Cars.
Chicago Eye Shicld Co., Chicago, 11R
Head, Eye and Respiratory Protective Equipment,
Columbus McKinnon Chain Corp., Tonawanda, N. Y.
Alloy Steel Sling Chains and Safety Hoists,
H. S. Cover, South Bend, Ind.
Respirators and Safety Goggles.
Crouse-Hinds Co., Syracuse, N. Y.
Traffic Signals and Floodlights.
M. E. Cunningham Co., Pittshurgh, Pa,
Safety Steel Stamps and Type Holders.

Davis Emergency Equipment Co,, Inc, New York City.
First Aid and Industrial Safety Equipment.
C. H. Dockson Co., Detroit, Mich.
Head and Eye Protection.
DoMore Chair Co., Inc,, Elkhart, Ind.
Posture-Health Chairs for Office.and Factory.
Dual Parking Meter Co., Oklahoma City, Okla.
Parking Meter Equipment.
Donald F. Duncan, Inc., Chicago, 111
Parking Meter Equipment. . i

Eagle Eignal Corp., Moline, TIL
Traffic Signals.
Electronic Control Corp., Detroit, Mich.
Electronic and Photo-Electric Equipment.
Elliott Service Co., New York City.
Promotion of Efliciency and Safety.
Emerson Drug Co., Raltimore, Md.
Bromo-Seltzer. o
Lmployers Mutuals, Wausau, Wis. f '
Fire and Casualty Insurance, Workmen's Compensation.
Enameled Steel Sign Co., Chicago, n.
Day and Night Steel Reflecting Signs.
Fairway Laboratories, Tnc., Belleville, 1L
-~ Anti-Fatigue and Heat Fxhaustion Antidote Tablets and Dispensing Equipment,

Harley-Davidson Motor Co., Milwaukee, Wis.
Police Motoreycles and Accessory Equipment,
Hercules Friction Grip Co., Kansas City, Mo.
Brake Dressing.
Hild Floor Machine Co., Chicago, L
Flectric Floor Scrubbing Machines and Vacuum Cleancrs,
Holcomb Safety Garment Co.,, Chicago, 111,
Industrial Safety Clothing.
Hoof Products Co., Chicago, Tl
Motor Vehicle Speed Control Gavernors,

Safety Equipment Section 583

Huntin, i i
¢ b S:‘(;:c It:aboralor!es,' !"F'v Huntington, Ind.
Hon ing and Sanitation Products.
y ;::, Westcott & I_)unning, Inc,, Baltimore, Md
rcurochrome First Aid Antiseptic, Thantis Lozenges.

Indian Motocyclc Co., Springficld, Mass.
: Po.l'lcc Motorcycles and Equipment,
ndustrial Gloves Co., Danville, 111
Ind_ush:ial Safety Clothing'. '
Industrial Safety Equipment Assn., New York City.

Association of Manuf;

: ac s L -

Intermasiona ey canufz ﬁg‘r:l::s ﬁﬂ; Industrial Safety Equipment.
Safety Shoes. - )

Junkin Safety Appliance C . 4
. L.ouis -
Ju Pfljwer Press Guards, 0., Louisville, Ky.
venile Wood Products, Inc., Fort W
A ) o a
Automobile Safety Seats for Childl?:l‘:' tnd

The Karpark Corp., N i
Parking Mct::,r;. sw York City.

Keystt_)nc View Co., Meadville, Pa
Visual Safety Tests. T

Waltey Kidde & Co., Inc., New York Cit

_ Fire Protection Equipment. 4

Kimball Sa'fety Products Co., Cleveland, Ohio

Industrial Safety Clothing and Suppiies.~ ’

Lehigh Safety Shoe Co
‘ . Inc,, Allent :
ljbel.eather and Rubher Safety Sho::.v " Pa | l ‘
Ir\ty Mutqal Insurance Co., Boston, Mass :E
utomobile and Industrial Safety Scr\;fc:e.

The Lima Cord Sole & H >
- § cel Co,, Li i
mlgcomSIlplSolcs and Heels. A, Ohio i .I
rmens Mutual Casualty Co., Chica, |
] ! .. C go, 11,
Automobile, Compensation and General Casualty Insurance.

Uacw'yte RCo., Kenosha, Wis,
ire Rope and Braided Wire Rope Sli
The l\)ﬁ;r:x}r{:dal; Electric Co.,, Clcvcl!;;g:: (';::::)g‘
st Respirators and Highway S S ;
¥cCloskey Torch Co., T oledﬁf‘?)?;‘s«safmy Siknals.
L FBomb Shell Torches and Truck Flares.
. McDonald Co,, Los Angeles, Calif.
lctSat’et‘y Hat§ and Respirators, '
E{pohtan Life Insurance Co., New York City
Txh'lfe Insurance, Industrial, etc. e
igan Malleable Iron Co., Detroit, Mich
Traffic Stop Signs. ' ’
'il'b;rntCo:, Dgtroit, Mich.
rotective Creams for Pr i i in Di
anfcty Appliances Co, Iﬁ:::;:t;?;lf fp(:ttupahonal Skin Diseases.
Safety A'ppllanccs and First Aid Matcri.ah
m I*;ngmeering Co.. St. Louis, Mo h
Welding Torches and Safety Goggl;'s.

y Safety Sling Co., Inc.. Pittsh
H 4 - Pittshy »
Plated Wire Rope Slings. shurgh, Pa,
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National Bureau of Casualty & Surety Underwriters, New York City,
Safety Service, Casualty Insurance.
National Safety Council, Inc., Chicago, 1L

Posters, Bureau of Information, Research and Education Division.

;. H. Packwood Manufacturing Co., St. Louis, Mo.
Soaps and Cleaning Compounds.

Panther-Panco Rubber Co., Inc., Chelsea, Mass,
Safety Soles and Heels,

The Patent Scaffolding Co., Chicago, [l
Safety Ladders and Scaffolds.

The Phister Manufacturing Co., Cincinnati, Ohio.
Fire Protection Equipment.

Protectoseal Co., Chicago, T1
Safety Devices for Hazardous Liquids.

Pulmosan Safety Equipment Corp., Brooklyn, N. Y.
Respiratory Protection and General Safety Equipment.

Railway and Industrial Engineering Co., Greenshurg, Pa,

Interlock Systems, Potential and Phase Detectors, Insulator Testers.

Reece Wooden Sole Shoe Co., Columbus, Nebr,
Wooden Sole Safety Shoes.

Rich Signs Corp., Wichita, Kans.
Highway Reflecting Traffic Markers,

Rockwood Sprinkler Co., Worcester, Mass.
Fire Protection Equipment.

Rose Manufacturing Co., Denver, Colo,
Industrial Safety Equipment.

Safeguard Electric Co., Inc., Brooklyn, N. Y. ! " .
Shockproof Portable Lamp Guards.
Safety Engineering, Alfred M. Best Co., Inc.,, New York City.
“Safety Engineering,” Insurance Publications and Reports.
The Safety Equipment Service Co., Cleveland, Ohio.
Goggles and All Types of Accident Prevention Equipment.
Safety First Shoe Co., Holliston, Mass.
Safety Shoes.
W. H. Salishury & Co., Inc,, Chicago, 11l
Linemen’s. Rubber Protective Devices.
Shepherd Safety Shoe Corp., Chicago, 11l
Safety Shoes.
The Spencer Turbine Co., Hartford, Conn.
Industrial Vacuum Cleaners and Dust Collection Equipmey.
Standard Safety Equipment Co., Chicago, Il
Industrial Safety Equipment.
Stonehouse Signs, Inc., Denver, Colo.
Accident Prevention Signs and Tags.
The Strauss Co., Pittshurgh, Pa.
Safety Belts, Safety Hats, and Foot Guards.
Supar Beet Products Co., Saginaw, Mich.
Industrial Soaps.
The Surety Rubber Co., Carroliton, Ohio.

Linemen's Safety Equipment and Synthetic Rubber Industrial Equipment.

The Surty Manufacturing Co., Inc., Chicago, Til.

Dust Counters, Exhaust Units, Safety Guards and Shields,
S-W Supply Co., Girard, Kans,

Highway Railroad Signals,

Safety FEquipmony Seetian

Threeway Si K
, cway Signal Co., Oklahoma City
. n.'jafc!y Signal Equipment, w ()Ha:
a Sit'hnoy,-lu(‘.. Canton, Ohio,
school Zone Traflic Warning Signs

U"ited .'Otatcﬁ Mee SOTPOrs $1) \"b\ (l aries I'
S ote ' ( 1 l'ﬂi( idi
1, a .( J
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Wahlert Products Corp.

Industrial Safety an'd

caver Many facturing

Autpmntivc Testing
Wcs}t) I)llsinfcrting Co., Chicago, 111
TO § ion of |

" W(c:l‘::(;'t]: {(I\r'(hc !’rl)lllnll("l of Industrial Sanitation

(Tmmmmim?'m" 'golvgr:tph Co,, Kansas (gy M .

. ation Service, PR

Willson Products, Ine .

Personal p v

Rrooklyn, N, v,
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( o, hpringﬁcl«l, 1L
Equipment,

fuipment,

C Reading, Pa.
rotective Devices,

ittshurgh, Py,
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The session closed with a panel discussion
on wood products mill safety.

Among the points mentioned were the
following ¢

The need of educating the worker in

Treeniy-sixth National Safety Congress

simple terms; the necessity of personal c(?n-
tact in safety education; giving reasons in-
stead of simply orders; the seriousness of
minor injuries; safety meetings of super-
visors and employees.

ADJOURNMENT

INDEX

A

Absentecism: Fuacts Revealed fram Studying the
.Causes of Ahsenteciam s:furlis), 76-H0,
Accident I'rone Employces: Sce Personal Factors.
Accident Statistics: Analysis of Accidents, 228,
The Function of the U. 'S, Bureau of Labor Statis-
tics in the Field of Accident Statistics, 463-465.
Giraphic Method of Portraying Accidents (Spit-
4 zer), 264-266.
How_to Make Statistics Inteyesting and Useful
(Filmer), 396-398, i .
Keeping a Record of Accident Costs (Gold-
stine), 288-290. _
Report  of Accident
zBraun). 431-435.
What are the Best Ways to Keep and Use
. Accident Recards? 176-180, i :
Acids: Protective Equipment in the Handling of
Acids by the Consumer (Eberhardt), 207.209.
Safe Handling of Portable Acid Containers Such
as Carboys, Drums, Jugs, Flasks (Stratton),
201-204, . , L
Safe Storage and Distribution of Acids Within
Industrial Plants (Turgeon), 204-206.
See also Chemicals.
Acronautical Section: Minutes, 211-210,
Officers, 211,
Acronautics: Cleveland Airport Radio Traffic Con.
trol (Berry), 21R.219, ) L. .
The Importance of Flight !hs‘;atrlung in Air
Transportation (Fritz), 211-213,
Planning for Safety (tiazley), 213-217.
Rating of Instructors (Cole), 217-21R,
‘After Work Accidents Session: 33.40.
After Work Accidents: See alsp Public Safety.
Agricultural Safety Session: 41-49, .
Amsworth, C.: Interesting Phases of (onstrue.
tion Safety Cade Wark, 300-302. .
Air Conditioning: Safety Control in Air Coundition.

Experience Exchange

m‘g &lmlen)a 573-576.
Aldr;cz:?, 1. J.: Safety Kinks in the Food Industry,
Allen

, T.: Safety T’miram for the Reduction of

1; Accidents in Coal Mines in Colorado, 404-408.

Ames, ¥, E.: The Value of Safety DPosters in
Accident Prevention, 357-359. i

Ammonia: Protective Equipment in the Handling
of Acids by the Constmer (Eberhardt), 209.

Anderson, A. IL.: Can the Safety Engineer Make
Effective Motion Pictures?

What One Comxmn¥ Has Done, 497,
Annual Meeting of Members; 11-30,
AS.8.E.--Engincering Scctign: Minutes, 221.224.
Officers, 221-222.

Augustus, E.: HHow Can the Tndustrial Nurse 1lelp
Maintain Employee Interest in the Safety Pro.
gram? 32R-332.

Auwtomotive and Machine Shop Section: Officers,
225.226,

Automotive and Machine Shop Power Press Sec-
tions: Minutes, 225-247,

Awards: See Contests; Rewards.

B

Babh, I.. V.: The Nurse’s Part in Getting In.
jured Men Back on the Job, 323.326.

Badger, O. B.: Hahit Formation Through Super-
vision, 526-527,
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Baker, R, J.: The Advancement of Safety in the
American Steamship Industry, 343.345,

Bakeries: See Foml lmlunr{.

Banash, ). 1. and Reinhard, H. F.: Welding aud
Cutting  Fires are Preventable. 385.387.

Banquet: 31-32. .

Basrety, G. J.: Iron Ore Mining, 411.412, .

Beil, .: Why the Worker 1s Not Responsible,

Berry, J.: Cleveland Airport Radio Traffic Con-
trol, 218-219,

Rigler, il: C.: Developing Safe Workers Through
the Employment Office and Job Training, 226-

Blakeslee, H. N.: A Statistical Review and Forve-
cast of the Petroleum Industry, 519.520.
Blanpied, E. A.: Safe Practices in Use of Heavy
‘onstruction Equipment, 295-297,

Bogress, H. W.: Industry's Responsibilities in
Community Safety, 490-493,

Boilers: What the Safety Man Should Know About
!“a;clam Boilers and Steam Lines (Fish), 157.
¥,

Bonus P'lans: See Rewards.

Rowen, Capt. W. Q.: Training of Officers, 368-

370.

Boxhoard Mills: See Paper Industry,

Braun, F. W.: Report of Accident Experience Ex-
change, 431.435.

Bridges: Safe Practices in Use of Heavy Con.
struction Equipment (Blanpied), 295.297,
Brooks, Dr. A. L.: What the Industrial Nurse

:‘il‘u‘;n{l‘d? Know About Occupational Discases,

Rrown, I".: The Nurse's Part in the Sickness I’re-
vention Program, 337-340.

Buckle, P, F.: Adequate Accident Investigation and
the Need for Suitahle Discipline Before the
Accildent Occurs, §97.509,

Bulletin Boards: The Use of Bulletin Boards in
the Safety Program, 198-149, -

Bungenstock, A. G.: Getting Facts and Keeping

ecords on After Work Accidents, 33-35.

Burden, O. R,: The "andlinﬁ of Pipe as it Ap-
plies_to Oil and Gas Pipe Line Work, 504-S11.

Burns: Industrial Burns and Their Treatment
(Mudd), 81-83.

C

Calenders: See Paper Industry.

Carbon  Dioxide; Accidents’ Tnvolving. Carhon
"5)(,:?6('; and Their [P'revention (Goosman),
204 .

Carhoys: See Acids.
Cement and Quarry Sections: Minutes, 249-270.
Cement Industry: Analysis of Accidents in the
Cement Industry (Curtis), 250-252.
Facts Revealed from Studying the Causes of
Abhsentecism (Curtis), 76-80,
Cement Section: Officers, 249,
Chemical Industry: Safet
tories (Ritter), 272.274.
Sazf%y in Chemical Pilot Plants (Tilden), 275.

in Chemical Labora-

Safety in the Chemical
(Zoerb), 280.284,
Chemical Section: Contest, 275.
Minutes, 271-284,
Officers, 271-272,

Production  Plant
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Chemicals: Protective Fquipment in the Handling
of Acids by the Consumer (Fberhardt), 207-

Safe Handling of Portahle Acid Containers Such
as Carhoys, Drums, Juxs, Flasks (Stratton),
201-204. . o

Safe Storage and Distribution of Acids Within
Industrial Plants (Turgeon), 204-206,

See alno Acids.

Colahan, K, A,: How to lnspect a Factory Elevatar
for Sllehy. 183-187.

Cole, E. B.: Kating of Instructors, 217-218. .

Colors: Painting Machines on Which Repetitive
Operations are [’rrforme«l, 246,

Committees: How Can Unsafe Conditions Be Un-
covered, 173-174, .

Standard Safety Committee Procedure, 348-349.

What Part, if_Any, Daes the Safety Committee
Have in the Training Program, 196.107,

Community Safety Organization Session: 51-58.

Community Safety: Sce also Public Safety.

Compressed Air: What the Safety Man Should
now About Compressed Air Systems, -lt(»l-

166.
Construction Industry: Interesting Phases of Cone
struction Safety Code Work (Ainaworth),

300-302.
Methods Used to Present Safety Movement to
Employees (Jessup), 302-304.

Practical Engineering as Applied to Safety in
Construction (Crandell), 304.306. .
Safe Practices in Use of Heavy Construction

Equipment (Blanpied), 295-297.
Safety Training for the Construction Foreman
(Curtis), 297-300,
Construction Section: Minutes, 285-306,
Officers, 285-286,
Contests: Chemical Section, 275,
Contests Give Results, 317.318.
Marine Section, 370,
Metals Section, 396,
Methods Used by A Sand and Gravel Company
to Win the Nationa! Safety Award (Koop).
261-262,
* Paper and Pulp Section Safety Contest, 471-473.
Petroleum Section, 520.
Place of Contests in the Safety Program, 153155,
Public Utilities Section, 549
Rubber Section, 578-579.
Cooner, J. 1).: Specific Accidents and Hazards and
Their Flimination in Anthracite Mining, 409-

411

Costs and Money Savings: The Dollars and Cents
Side of Safety (Hall), 589.590,

Craig, J. D.: What the Safety Man Should Know
About_Processing Kettles, 166-172, A

Crandell, F. J.: Practical Engineering as Applied
to Safety in Counstruction, 304-306.

Curtis, A.
Cement Industry,

Facts Reveale

Absenteeism, 76-80.

Curtis, M, L.: &

tion Foreman, 297-3100.

250-252.

D

Deadman, W. W.: Let's Go Into This Accident,

Dgrmati.tin:‘See Health Hazarda,

ibedale, S. S.: Point of Operation Guards for

Metal Working Machines, 236.237
Dickinson, S, C.: 8‘.
and the Lesnons Learned From

Safety Rule

s, 470.
Penalties for Violation of Rules (Simpson), 455-

460.
Dowd, A. S.: Data on 1936.37 Paper Industry

Safety Contest, 472-473.
Drivers and Driving: See Traffic.
Drums for Acids: See Acids.

“Dry lce”: Accidents Involving Carbon Dioxide

and Their Prevention (Goosman), 564-566.

. R.: Analysis of Accidents in the
rom Studying the Causes of

afety “Training for the Construc-

ypical Puhlic Utility Accidents
J hem, 554-555,
Discipline: Disciplinary Measures for Violation of
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Dusts: Combating the Dust Problem in the Waad

Products Industry (Sissman), 612-614,

The Dactor's Part in Controlling Dust Hazrards
(Lazenby), 95.98, )

The Engincer's Part in Eliminating Dust Hazards
(Johnson), 92-95. . -

Methods for Protection Aramst Silicosis, and
\)’l‘lcn They Are Justified (ifarrington), 290
)

What Industrial Dusts are Harmful? Why?
(Sayers), 85-92, !
Work of the National Silicosis Conference

: Planning Your Safety Program, 194.

E

Fherhardt, E. G.: Protective Equipment in the
Handling of Acids by the Consumer, 207-209.
Economics of Safety: See Costs and Money Sav-

ings. .
E«lucat‘!on of Werkmen: The_ Art of Giving Com-
plete Instruction (Martin) $21.526. )
Employee Training and Its Relation to Accident
revention on American Railroads (Hale),
$90-592.
Five Steps Neczssary to Instruction, 619,
Ha;bzit g’zc;rmation Through Supervision (Badger),
526-527. B
Instructional Methods in Accident Prevention in
Pulp and Paﬁer Industry, 451-455, .
Is There any Relation Between Safety Training
and Safety Rules? 195-196.

Is Training 2 Vital Factor in Fffective Safety '

Work_(Pepper), 256-257.

Safety Training for the Construction Foreman
(Curtis), 297-300. )

Should Viaual Methods be Employed in the
Training Program? 197-199,

W?g% ‘:‘;l‘-‘e the Objectives of Safety Training,

What 'is Safety Education? 180-181,

What Part, I{ Any, Does the Safety Committee
Have in the Training Program. 196-197.

What Training Methods are Most Effective? 196.

What Types of Training Are the Most Beneficial
Lo Industry? 194-195,

Who Shall be Trained, 194.

Electrical lnduntz’:y: How to Make a Safety In-

spection of Electrical Equipment (Hass arl),

187-191. .
Safel&in Connection With Flood Emergencies as
1:42 ;‘lga(es te FElectric Operation (Salshury).
Elcct‘ricity;’Follnwing the Plant Flectrician (Wick-
am), 05

How to Make a Safct{ Inspection of Flectrical
Equipment_(Hasskarl), 187-191.
See also Static Electricity.
Electroplating: See Plating.
Elevators: How to Inspect a_Factory Elevator for
Saftey (Colahan), 183.187.
Employees’ Meetings: Compulsory Attendance at
Safety Meetings, 142-143,
Executive Training Meetings, 227.228.
ployees Training: See Ed ion of Workmen;
Safety Training Session.
Engineering: Engineering and Industrial Accident
Prevention (Holbrook), 223-224, .
Practical Engineering as Applied to Safety in
Construction (Crandell), 304-306.
Engineering Revigion: Designing for Safety (Rock-
hoff), 237-238. .
Developing Safe Workers in Metal Working In-
dustries Through the Regular Supervisory
Force (Hunter), 233.234,
Executives: See Management,
Exhibits: Exhibitors at the 26th National Safety
Congress and Exposition, SR1.S85.
Explosions: Explosion Hazards of Common Flam-
mahle Liquids (Miiler), 67.70.
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( Kassehaum), 493 197,
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(iasoline Plants, 528-533, X
McKeon, E. 1),: Eliminating Accidents Peculiar to

Women in the Food Industry, 319.322.
Mcliean, I'. R.: Lessons from Marketing Depart
ment Accidents, 511-514. .
Maintaining  Interest: How  Can  the Industrial
urse Help Maintain Employee  Interest
the Safety Program? (Augustus), 328.332
Methods of Obtaining Employce Interest and
Cooperation in Safety (Henderson), 435-442.
See alse Contests, ,
Maintaining Interest in ,S:\ft:lr Session:  141-156.
Malintenance and Repair:” Accident Reduction With
a Planned Maintenance System -Bakeries
(Hildebrand), 310-313, .
Maintenance and_Repair and Its Relation te
Safety in the Metals Industry (Smith), 398

400.
Proper Safety Training in Maintenance Depart
ments (Perciyal), 309-310. X .
Mana, nt: M ment’s Function in the
Safety Program (Nicholson), 460-463,
Management’s Interest in Safety, 149-150.
Safety, An Executive Operating Prohlem
(White),, 593503, _
Why the fﬂm;)loycr is Not Responsible (Keller).
3;4-375. }

Index

Marine Industry: The Advancement of Safety in
the American Steamship Industry (Baker), 343.

345,
. Building Safety in Ships (Wrestling), 382337,

Creating a Sense of Responsibility in the In.
dividual Seaman (I'egg), 367,

Ehrz;ua(lmu Dangers of Cargo Hazards (Wilson),
B /.

Government Aid in Preventing Injuties to Long.
shoremen and  Harbor  Watkers (Swatlard),
3("-:‘(. |8

Investigation of Per<onal Iujuries luvolving Sea-
men (Johnson), 3589.301,

A Plan "to Create Interest of Seamen in Pre.
vention of Accidents (Wall), 1350.352,

Safety Organization, 348-349,

Training of Officers (Bowen), 36R.370,

The Value of Safety Posters in Accident Pre-
vention (Ames), 357-359, .

What Insurance Carriers Can Do to Prevent Ac-
cidents in Maritime Trades (Folden), 346.340,

+ What is the Next Step in Controlling Accidents
to Longshaoremen? (Stow), .'1-!5-34(..
Marine Section: Contest, 370,

oint Luncheon with Petrolenm Section: §19-520,
inutes, 341-370,

Officers, 341.343, '

Martin, R. L.: The Art of Giving Complete In.

struction, 521.526,
Meat Packing Industry: Personal Protective Equip-
nient in Meat Packing Plants (McCann), 372.

374,

Meat chkimi. Tanning and Leather Industries
Section: Minutes, 371-379,

Officers, 371.372,

Metal Industries: Tlow T Made Safet Lffective in
My Department (Harlan), 388-38'{
Mamtenaryce and  Repair and Tts Relation to
;“ngée!y in the Metals Industry (Smith), 398.

* Metals Section: Contest, 396,
Minutes, 3R1-400,
Officers, 381-383. :
Miller: C. R.: Explosion Hazards of Common Flag.
. mable Liquids, 67-70.
r Mining Industry: Coal Mine Injuries from a Dac.
| tor's Viewpoint (Griffin), 422.423.
* Handling Safety in a TI.arge Mexican Mine
(Fernandez), 426-428,
Iron Ore Mining (Barrett), 411412,
Nﬂ;;Saiely Kinks in Mining (Haselton), 424

425,

The Relationship. of S:\folg to Efficiency in Min-
ing (Richardsan), 402.404,

Safety Proirrgm for the Reduction of Accidents
in Coal Mines in Colorpdo (Allen), 404-408.

Specific Accidents and Hazards and Their Elimi-
nation in Anthracite Mining (Cooner), 409-

11

Specific Accidents and Mazards and Their Elimi.
nation in Bituminous Coal Mining (Lyons),
408.409.

Specific Accidents and Iazarde and Their Elimi-
nation in Copper Mining (Newlin), 413.415.

Specific Accidents and Hazards and Their Elimis
2.;!710" in Lead Zine Mining (Giessing), 418,

Specific Accidents and Wazards and Their Elimi.
nation in Mining From the Viewpoint of the
United  States  Bureau of Mines  (Farbes),

417422,

Mining Section: Minutes, 101,428,
. Officers, 401-402,
Minor Injuries: Minor Accid ut Reporting, 146-
Mohler, J. C.: What are the Outstanding Canses
of Agricitltural Accidents? 42.45,
Motion Pictures; See Visual Education,
Mudd, Dr. R. Dt Industrial Burns and Their
Treatment, R{-83.

N

National Safety Council: Directors, 5-8.
Executive Committee, 4-5.
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Honorary Members, 4.
Nominating Committee Repart, 20.
tiffirers, 4, 31,
Purpases and Policies, 9.10,
Re<olutigns Committee Report, 20.22,
National cosis_Canference: Work of the Na-
tional Silicosis Conference (Starr), 257-260.
Near Acvidents: See Minor Injuries,
New  FEmployees:s Developing Safe Workers
Fheaugh ~ (e Employment  Office and  Job
Training (lliu.lcr'). 220229,
Newlin, R. 8.0 Specifie Accidents and Hazards and
. Their Elimination in Copper Mining, 413415,
Nicholon, G, W, E.: Management’s Function in
the Safety Program, 460.463,
Nichason, A.” A industry (aste a New Safety

o

ie, 27-29,

Nuckells, A. II.» Spontaneous Ignition and Its
l'revenuou, 63-66,

Nnr«of: How Can, the Tndustrial Nurse Help Main-
tain Fmployce Interest in the Safety Program?
(Augustus), 328-332.

The Industrial Nurse as an Aid to the Safety

. Department (Holzhog), 332.334,

The Nurse's Part in Getting Injured Men Back

00 the Job (Babb), 323.326,

The Nurze's Part in the Sickness Prevention
JProgram (Brown), 337.340,

What the Industrial Nurse Should Know Ahout
Occupational Diseaces (Brooks), 334-337,

Nurses Seseion: See Industrial Nursing Session,

o)

Organization: Methods Used by a Sand and Gravel
Campany to Win the National Safety Award
(Koop), 261-262.

Planmning Your Safety Urogram (Dye), 394-398,

Oxalic  Acid: Protective Equipment in_the Han-
él‘l)it;m ?f Acids by the Consumer (Fherhardt),

4

I'aKrr and Pulp Section: Contest, 471-473.
linutes, 429-487,
Officers, 429430, : N
l'a]ser Industry: Calender Stack [lazards, 479.482.
)e:‘n‘lgmiralmn of Accident Investigation, 451.
])i!((:l’:tsiml on the Making of Paper Boxes, 46S-
108,
Dryer Hazards, 478-479,
Harzards -Encountered in Changing Wires on
Paper Machines, 474-476.
Hazards of Wet Felts, 476-478,
Instructional Methods in Accident Vrevention in
Pulp and Paper lndustry, 451.455.
Major Mazards and Their Elimination in Box.
hoard Mills (Patton), 442.44K,
Methods of Obtaining Enulnloyce Interest and
Cooperation in Safety (Henderson), 435.442,
Paper Mill Machine Room_ Hazards, 473-487,
Report  of  Accident  Experience  Exchange
Trigming Hlavards 1 Paper Mill Mack
ripping Hazards in Paper Mi achine Rooms
476497, : roms
Winder Hazards, 482-487.
Patton, E. W.: Major Hazards and Their Elimina-
tion in Boxhoard Mills, 442-448, -
Pegg, A, (1.2 Creating a Sense of
the Iadividual Seaman, 367,
Penalties; See Discipline.
PPepper, F. M.: Is Training a Vital Factor in
Eftective Safety Wark? 256-257.
Percival, A. |] Proper Safety Training in Main.
tenance Departiments, 309-310,
Personal Factors: The [luman Element in Acci-
dent Trevention (Lincoln), 562-564,
Mental Causes of Accidents (Rall), 560-562,

esponsibility in
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Methads of Handling FEmployees Who Are Con-
tinually Involved 1n Accidents, 468-469.

Prevention of Accidents in Repetitive Operationy
(Thomas), 242-247,

The Paychology of Safety E!lanley). 266-270.

Safety Training for the Construction Foreman
(Cunin?. 297-300.
Petroleum Industry: Causes, Prevention and Con-
trol of Petroleum Fires (Howell), 514.518.
Efficiency and Safc:jv in Oil Field Transportation
(Tnaue?, 498-500, . . .

The Handling of Pipe as it Applies to Oil and
Gas l'ige Line Work (Burden), 504-511,

Lessons From Marketing Department Accidents
(McLean), 5(1-514.

Resumé of Sn!ct{ in Natural
(McCullough), 528.533.

A Suatistical Review and Forecast of the Petrol-
cum Industry (Blakeslee), 519-520.

U | Refinery Accidents (Henderson), 501.

(asoline Plants

504. .
The Worker's Health in the Petroleum Industry
(Kassebaum), 493-497,
Petroleum Section: (Conteat, 520.
Minutes, 489-533,
Officers, 489-490.

Physical Examinations: The Placement of Men
from the Standpoint of Physical Fitness
(Vonachen), 234-236. N .

Picric_ Acid: Protective Equipment in the Handling
of Acids by the Consumer (Eberhardt), 208,

Prating: Electroplating Fumes and Vapora and
Tgeir Elimination éRna(cllo), 104-108.

Pusters: The Value of ¢ nfe!{ Posters in Accident
Prevention (Ames), 357.359,

See also Visual Education.

Power Press Section: Minutes, 225-247.
ficers, 535-536.

President’'s Address (Watson), 14-19,

Pressure Vessels Seasion: 157.172.

Price, D. J.: Urgent Need for Program on Agri-
cultural Accident Prevention, 41-42.

Processing Kettlesa: What the Safety Man Should
Know About Processing Kettles (Craig), 166-

T 172,
Psychology: See Personal Factors. i N i
Public Sget,y: Activities of Public Utilities in the "
Prevention of Accidents to the Public (Jamie-
son), 549.552, i
Community Safety Organizations and the Public
(Skeet -S8. .
Gettin, acts and Keeping Recards on After
Work Accidents sBungemlock) 33.35, '
Highway Safety in Industry (Lees, 38-40.
Industry’s Resyonxibiliues in Community Safety
(Bo, esn?, 490.403, .
The Ofiicialy’ Part in' an Organized Community |-
Program (Knoelk), 54.56. :
What a Plant Can Do to Prevent After Work
Accidents (Koffman), 35.38. i
Whé Have a Community Safety Council?
(Stricker), S1-54.
See also Traffic,
Public Spelkinﬂ How to Make the Safety Speech.
Lectures (Lee), 109-139. A
Public Utilities: Activities of Public Utilities in
the Prevention of Accidents to the Public
(Jnmlemn} 549.552, )
Typical Pub {e Utility Accidents (Taylar), 52

T);pi.c'nl Public Utility Accidents and the Les.
M:I;l T.earned from Them (Dickinson), 5$54-

Tygpical Public Utility Accidents and the I.essons
{.elmed from Them (Lounshury), 553-554,
What Are We Doing? (Scott), 540.542.
See also  Electrical _Industry; Telephone and
Telegraph; Water Utilities.
Public Utilities Scction: Contest, 549,
Minutes, 537.555,
Officers, 537-539,

Q

Quarry Section: Minutes, 249270,
Officers, 557.

Tienty-Sixth National Safety Cangress

R

Railroads: Adequate Accident Investigation and the
Need for Suitable l)iscigline Before the Acci-
dent Occurs (Buc‘k!e{. $97.599. .

Fmployee Training and Its Relation to Accident
Prevention on American Railroads (Hale), 590-

592,
The Past, Present and Future of Railroad Safety
(Syines), SB7.589.

Stream lLining for Safety (Johnston), 594-597.
Rall, A, A.: Mental Causes of Accidents, 560-562.
Rastello, Dr. P, Electroplating  Fumes and

Vapors and Their Elimination, 104-108,
Refrigeration Industry: Accidents in Delivering Re.
frigerated Products and Their Prevention
(Gore), 566-569.
Accidents Involving Carbon Dioxide and Their
Prevention (Goosman), 564-566.
Refrigeration Section: Minutes, 559-576.
Qfficers, 559-560. .
Reigeluth, R. J.: Awards for No Lost Time Acci
dent Record, 28G-288, .
Reinhard, H. F. and Banash, J. I.: Welding and
Cutting Fires Are Preventable, 385-387,
Resolutions: Rczon of Committee, 20-22. .
Responnihilit’v: 'rea!in%a Sense_of Responsibility
in the Individual Seaman (Pegg), 367
How Can the Foreman Most Effectively Meet
His Responsihility? (Roherts), 608-610.
Who is Respansible for Industrial Accidents?
(McArdle), 378.379,
W?; t‘h;:q Employer is Not Responsible (Keller),

Wh;' .l.he. 'Supervisor is Not Responsible (Sloan),
376-377

wg% the Worker is Not Responsible (Beil), 3

Rewards: Awards for No Lost Time Accidemt
Record (Reigeluth), 286288,

Presentation of Motion Picture Traffic Safety .
Committee Trophy to Columbia Pictures, Inc., §

Safety Practices of the Inland Lime and Stome
Company (Heitman), 263.
Richardson, J. K.:
Efficiency in Mining, 402-404.
RittczrﬂA. B.: Safety in Chemical Laboratories, 273

River Work: Safe Practices in Use of Heavy Co ™

struction Equipment (Blanpied), 295.297,
Robherts, E. A.: How Can the Foreman Most
fectively Meet His Responsibility? 608-610.
Rackhoff, B. E.: Designing for Safety, 237.238.
Rope: The Safe Use and the Abuse of Wire Rope
and Wire Rope Slings (Whyte), 389-394,
Rubher Industry: Safety Device for Horizontal
Heater (Loomis), $79-580,
Rubber Section: Contest, 578-579,
Minutes, 577-580.
Officers, 577-578.

Rule Books: The Use of Printed Safety Rules, ;

462-463,

S

Safe Use of Acids Session: 201-209,

Safety lzqui(rmcnt Section; Minutes, 581-585,

Safety Fundamentals Sesasion: 173-181,

Safety Inspectors Session: 183.191,

Safety Movement: Industry Casts a New Safety
Die (Nichoson), 27-29. .

Safety As a Morale Builder (Kelly), 383.385,
What Are We Doing? (Scott), 540-542,

Safety Training Bession: 193-199. :

Salsbury, R. J.: Safety in Connection With Floed
Emergencies as it Relates to Electric Opers
tion, 542-545,

Sand, Gravel and Stone Industry: Safety Practices
of the Inland lime and Stone Company (Heit
man), 262-264, )

Saws: How Should Dust Caused by a High Speed
Saw be Collected? 616.

he Relationship of Safety w 4§

See also Wand P'roducts Indusiry,

yers, R, R.: What Imdustrial Dusts are Haime
ful? Why? 85-92.

Scwartz, L.: Industrial Dermatitis and s Pre-

NALD
B.: What Are We Daing? 540.542,
C. M.: A Program for Farm Safety,

Bepers: How May the Proper Setting of Shaper

Knives he Determined? 616.

Rattuck, S. F.: Safety’s DPlace in An Industrial
Relations Program, 448.451.

Wicosis: See Dusts,

R.: Penalties for Violation of Rules,

on, L.

455-460,

; ..G., Combating the Dust Problem in the
Products Industry, 612-614.

, Judge L. E.: Community Safety Organiza-

tions and the Public, 56-58.

n W.: V\;hy the Supervizor is Not Respon-

: Safety from the Standpoint of the
Small Plant, 143.145,
th, Hon. B. B.: Address of Welcome in Be.
_half of Kansas City, 12-13,
, C. J.: Maintenance and Repair and Its Re-
I:J(l)un to Safety in the Metals Industry, 39%.

or, H. J.: Industrial Tuberculosis A Public
. Health Factor, 126-328.
ver, E.: Graphic Method of Portraying Acci-
dents, 264.206.
taneous Ignition: Spontancous Ignition and
Its Prevention (Nuckolls), 63-66.
Hon. L. C.: Address of Welcome for the
tate of Missouri, 13-14.
hart, R, C.: Work of the National Silicosis Con-
‘{erenee. 257-260.
tic Electricity: Static Electricity as a Fire
Hazard and’ Its Control s}Turkington). 59-63.
Railroad Meeting: S87-599,
wel Industry: See Metal Industries.
ickman Axigraph, 197, 264-266.
7 See Sand, Gravel and Stone Industry,

AE:W

Accidents to Longshoremen? 345-346.

tton, R, C.: Safe Handling of Portable Acid
Containers such as Carhoys, Drums, Jugs,
Flasks, 201-204,

cker, B, F.: Why Have a Community Safety
Council? 51.54,

sion: See Foremen; Management.

Bord, J. W.: Government Aid in Preventing
Injuries to l.ongshoremen and Harhor
Workers, 361-364,

. M.: The Past, Presept and Future of
Railroad Safety, 587-589,

T

HCars': Protective Equipment in the Handling

of Acids by the Consumer (Fberhardt), 207,
R ug Section: See Meat Packing and Leather
F Industries Scction,
hl?;.zsA“ B.: Typical Public Utility Accidents,

y J. U.: Efficiency and Safety in Oil Field
ransportation, 498-500,
one and ‘Tclegraph: Safety in Connection
ith Flond Eergencies as it Affects Tele-
pone and Telegraph (f.edwith), 547-54R,
gle Industry: Following the Plant Flectrician
Wickham), 603-605.
ety in the Needle Trade (Linstroth), 606-608,
 Threads of Safety (Harville), 602-603.
r Section: Minutes, 601-610,

Oficers, 601,
EWowss, Dr. J. S.: Prevention of Accidents in
Repetitive Operations, 242-247.

P, V.: Safety in Chemical Pilot Plants,
175-279. Ry
Design: See Engineering Revision.

Tudex 7

hat_is the Next Step in Controlling

627

Traffic: Highway Safety in Industry (l.ee), 38-40.
Sua(’ely ‘Today and Tomorrow (McClintock), 22
21

N
.. See also Drivers and Driving; Public Safely.
Trophies: See Rewards.
Trucks --Hand: Recent Developments in the Safety

of Internal Transportation Equipment (Mc-
Auley), 239.242, .
Tuberculosis:  Industrial Tuberculosia A TPublic

. Health Factor (Spector, 326-328,

Turgeon, I.. P.: Safe Storage and Distribution of

Acu{s Within_Industrial Plants, 204-206,

Turkington, E. E.: Static Electricity as a Fire
Harard and Its Control, 59-63.

v

Vapors: See Gases.
Veatilation: See Also Air Conditioning; Dusts.
Visual Fducation: Can the Safety Engineer Make
Effective Motion Pictures? "What One Com-
pany Has Done (Anderson), 497.
Should Visual Methods Be Employed in the
Training Program? 197-199,
Visual Education Methods (Ferguson), 229-232.
Vonachen, Dr. H. A.: The Placement of Men
gl_"(;m the Standpoint of Physical Fitness, 234-
0,

w

Warkentin, C. B.: What Accident Prevention
Means to the Flour Industry, 313.316.

Water Utilities: Safety in Connection With_ Flood
Emerienmes as it Affects Water Utilities
(Webb), 545-546.

Watson, Dr. C, H.: President’s Address, 14-19.

Webh, H. F.: Safety in Connection With Flood

Em:rgencles as it Affects Water Utilities, 545-

546.
Welding: Welding and Cutting Fires are Prevent-
able SBanash and Reinhard), 385-387.
Westling, 1..: Building Safety in Ships, 352-357.
White, R.7C.: Safety, An Executive Operating
Problem, 593-594,
Whyte, R. B.: The Safe Use and the Abuse of
. Wire Rope and Wire Roge Slings, 389-394,
chlg&n%,o 5R B.: Following the Plant Electrician,

\r\r’ilsgogi :I;lﬁ 7 Eliminating Dangers of Cargo Hazards,

Wilson, l‘ C.: Good Housekeeping in Woodwork-
mi lants, 614-616.

Woll, A. O.: A Plan to Create Inmterest of Seamen
in Prevention of Accidents, 350.352.

Women in Industry: Eliminating Accidents Pecu-
liar to Women in the Food Industry (Mec-
Keon), 319-322.

Wood Praducts Industry: Combating the Dust
Prohlem in the Wood Praducts Industry (Siss-

,man), 612-614.

Goad homekeeping in Woodworking Plants -
(Wilson), G14-6t6. ’

Preventing Accidents at the Point of Operation
on Waadworking Machines-~From l.og to
Finished Praduct (Woods), 617-619,

See Also Saws; Shapers.

Wood Products Section: Minutes, 611-620.

Officers, 611, X

Woods, R. L..: Preventing Accidents at the Point
of Operation _on Waodworking Machines. —
From l.og to Finished Product, 617-619,

VA

Zoerh, A. S.: Safety in the Chemical Producti
Plant, 280-284. Y emical Froduction
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