TRANSACTIONS

26 th
National Safety
Congress

NATIONAL SAFETY COUNCIL, Inc.

KANSAS CITY, MISSOURI
OCTOBER 11 to OCTOBER 15, 1937

Municipal Auditorium

Copyright, 1937, Netional Safety Council,l nc.

=
%
'{j
=]
!




TH]C Transaction? the Twenty-sixth National Safely
Congress, 1937, are published [),' the National Safety
Council in two volumes. This, the first, contains the general,
the special subject, and the Industrial Section sessions. The
second volume contains the sessions of the Child Education,
Home Safety, Street and Highway Traffic, Commercial Ve-
hicle and Transit Sections.

All industrial members of the Council automatically receive
Volume 1. Volume II is sent to members believed to be inter-
ested chiefly in the sessions it covers. Other Council mem-
bers, however, may obtain it upon request.

Many members have found it worth while to distribute
copies of the Transactions to supervisors, foremen, and
others in an administrative or supervisory position who may
make practical use of them for reference purposes. The fol-
lowing quantity prices are quoted on extra copies: 1 to 10
copies of the large volume (Volume I), $2 each; 11 copies
or more, $1.75 each; copies of the smaller volume (Volume
11), 75 cents each.

THF. Transactions are published as a condensed record of
the proceedings at the National Congress. The papers of
each session or division of the Congress have been edited
carefully to eliminate extraneous matter and to abbreviate
the less essential portions because of space limitations. Thus
the material herein presented is not a verbatim report of all
the speeches presented at the Congress, but rather an
abridged version made as compact as possible, yet without
injury to the technical aspects of any address. The original
manuscripts are on file in the Council’s Bureau of Informa-
tion, where they are available for additional reference.
Where illustrations were sent by the speakers to the Council,
these also are on file. .

The National Safety Council at its Congresses seeks to
eliminate from discussion matters which are not pertinent to
the aim of the Congress or which are contrary to Council
policies. Tt cannot accept responsibility for the views ex-
pressed either in the papers presented or in the discussions
based upon the papers.
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. 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,

Tt has approximately 5,000 members, repre-
senting every 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 arc 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
Tron 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 hegan 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
4 conrdinated program has been applied of -

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 traffic field does not offer the possibilities
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.

Better-than-average results in motor vehi-
cle safety have been achieved among school
children, in commercial vehicle fleets, in
states with properly administered drivers’
license laws, and in cities with an effective
community safety organization. These cases
indicate that the national problem can he
solved by 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 employees.

In the face of such reductions the psychal--
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 whicl
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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 several National Safety Council

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.

Objectives

The purposes and policies of the National
Safety Council are not always understood
by 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 Exccutive
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-
berships, cooperation and contacts to insure
that its services may provide for instrumen-
talities 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 =ocial effi-

ciency and economy. It seeks those ways and

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 herc, not because
it is merely another large Convention, but
because it presents a splendid opportunity
for Kansas City and this Mid-West area to
learn from the assembled delegates things
that will make possible better safcty 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. Our Country wants this Congress to
succeed in its purpose. Why?
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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 enjoyable 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
so 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
atrance 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 been broadly termed dusts, fumes,
and smokes. Such a classification is neces-
arily achitrary, 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-
vealed that about 70 per cent of the dust
rticles examined were bhetween 1 and 3
microns in size, only about 20 per cent were
less 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 asbestos, 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
te human body, or from the elements of
which the hody is normally composed,? it
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WEDNESDAY MORNING SESSION
October 13, 1937

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

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

is difficult to establish a comprehensive
definition for toxic 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
clagsing 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
either local or remote, and depends upon
whether the material is a protoplasmic poi-
son, whether it i3 caustic in reaction, or
whether it 1s absorbed 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, eves and throat,
often causing inflammatory discases of
these organs.®

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

All inhaled particles are soluble, at feast
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 suhse-
quent fibrosis. The nature as well as the
soluhility of the solute is an important fac-
tor, hut of two substances of approximately
equal toxicity, the more <oluble 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. 1f 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 pncumonia are
sometimes attributed to chronic exposure to
nontoxic dusts. Large amounts of dust are
occasionally  found in supposedly normal
lungs, 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 finely 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 action; while 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.

1. Organic Dusts

Orgaunic 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 as
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 - bacitlus, which
ranges from 1 to 125 micron in breadth
and 4.5 to 10 microns in length and 10or 12
microns in diameter. However, it is possi-
ble that the larger and heavier varieties,
like the larger and heavier dust particles,
settle due to gravity, and do not remain
suspended in the air.

Many thousands of organic substances,
carhbon-containing, are made synthetically
hy chemical processe”, such as dyestuffs
cxplosives, ctc.

1. NONLIVING ORGANIC DUSTS. As
the name implies, these are comprised of
nonviable particles, which may or may not
be inherently toxic or irritant, but which
nevertheless produce untoward effects in the
human organism. “Allergic” dusts, or those
to which onty certain persons are of may

Industrial Dusts

become  hypersensitive, with  resulting
,.aqthma, r'hlmtis, 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 symptoms are
usually described as irritant; those produc-
ing general or systemic symptoms are
termed toxic. A dust may be both toxic and
irritant.

h} re_portcd cases of injury or death fol-
lowing inhalation of dust from organic com-
pnund.s, among the chief offenders are
tr;‘lr?mtraniline, the dinitrobenzencs, chloro-
,dinitrobenzenes, trinitrophenol, and nitro-
naphthalene. Eye damage due to inflamma-
tion of the cornea has occurred among
workers exposed to methyl violet dust. The
flust fro_m paraphenylene diamine derivatives
Is particularly irritating and dangerous,
causing not only a severe form of derma-
titis w{herc the dust comes in contact with
ﬂ]e skin, but also proaucing acute inflamma-
tion of the mucous membrane of the
respiratory passages. Toxic dusts may be
generated during the handling of powdered
dyes. and in preliminary dyeing operations,
particularly the hydro-extractor process
where particles are disseminated in all di:
rections.” Coal tar and indigo dyes are
substances most frequently used.

Cases of amblyopia have been reported
from exposure to inhalation of tohacco
dust” Tt has been found that inhaled to-
bacco.dwust exerts a nicotine action on the
organism fifteen times greater than that
rroduced by the same quantity of smoked
tobacco with an equal nicotine content.™

Severe dermatitis is experienced by many
n‘nfker§ handling powder containing T.N.T.,
w!ugh is used in making high explosives.
Picric aciq, which is also used for this pur-
pose, requires drying, and in this latter state
has heen found to produce a dermatitis.

 Picric acid is also the oldest synthetic or-

mnic dyestuff.™ Dermatitis occurs among
handlers of silk with varying frequency.
Salls determined that a rash occurring
among workers in a silk factory was due to
du‘ﬂt_ from silk cocoons imported from
Africa.™

Persons engaged in the manufacture of

quinine and quinine preparations suffer from

skin phenomena, which occur for the most
prt on exposed parts of the body, and
may he caused by ingestion or by quinine

- discases as hay fever or asthma.
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duﬁt, or powder form of the preparation, ¢X-
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,
have h.ecn. r.cportcd among workers in sugar.
’Ijhe gingivitis caused by sugar dust is clas-
sified as purely mechanical, with later-
developing caries, Digestive disorders,
respiratory 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}nc;h may cause an irritating action on the
respiratory passages, as well as inflamma-
tion of the skin. Digestive disturbances,
den!ai defects, diminution in hearing, and
conjunctivitis 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, tiTey may cause acute reactions else-
wllerq in the body. When the respiratory
tract is involved we have such well known
i These
dlSCt:lS.CS 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
cf"fecl after being caught in the upper res-
piratory passages. Should such an offending
substance he finely ground it could reach
the alveoli and as a result probably all.
physiologic reactions would he accelerated.™
In a survey of a plant where resin is
mixed, ground, and molded, it was found
that 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 interest
due to its purely mechanical action, hut
still greater care is required in handling
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 sequoia, etc. All per-
sons who handle these woods are not in-
jured, only those particularly susceptible to
the substances theyv contain  hecoming
affected.™

2. LIVING ORGANIC DUSTS. These
contain particles capable of exhibiting the
phenomena of life’ (especially the property
of reproduction or multiplication), such as
bacteria and fungi. They are usually found
in low concentrations and are associated
with nonliving dusts in the air.

a. Bacteria. One of the most important
among these is the anthrax bacillus, which
is contained in the dust from skins, furs,
wool, and animal hair, horns, hoofs, bones,
ete. This disease may occur in two forms:
cutaneons (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 hacillus having been found
in the factory dust™ Diphtheria, tubercu-
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, asthma,
perennial, hay fever, urticaria, angioneurotic
‘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 stacked
while still wet and undergo fermentation;
they become covered with a white 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 due 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, a number of cases
of typical miliary calcification were en-
countered. Unstained smears of those cases
examined were positive for fungus, two
types of Aspergillus fungi being identified.
All of the subjects but one were farmers,
teamsters, feedmill workers, or residents of
small agricultural towns where grain is
marketed. Farmers are exposed to fungi in
threshing wheat, baling hay, or handling
various small grains.®

Some other fungus diseases such as actino-
mycosis and blastomycosis are associated
with occupational exposure to dust. The
former occurs among workers handling
straw, hay, grass, vegetable débris contami-
nated with mould, etc. Actinomycosis is
likely to affect people engaged in commercial
handling, storing, and cleansing of grain
(grain distilleries, flour mills, grain crush-
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
wsually classed as toxic may, under some
conditions, produce untoward effects on the
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 otherwisc ahsorbed.
Among those which produce systemic poi-
coning, 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, etc. Irritant dusts are injurious by
reason of their strong irritative or corro-
sive: properties.

As. a rule, inhaled irritant substances im-
med_latcly cause a reaction in the upper
respiratory tract of such severity that they
are prevented from reaching the lungs, al-
thougl} 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 jrri-
tant dusts. An inorganic dust may possecss
bogh tgxic and irritant properties, and the
poisoning produced may be the combined

gﬁec.t of more than one mode of entrance
into the body.

_Of the directly poisonous dusts, 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.*

Accord_ing to Fairhall, perforated nasal
septum is a common occurrence among
workers with bi-chromate dusts.* In a
stud}f mpde 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
tl}c.nasal tissues.® It is believed 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 total 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
auses of dermatoses. lLye, 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

occurs from inhalation of calcium cyanimide
dust®

Cases of dermatitis, scleroderma and can-

“

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 Fibrosis-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
substances 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
sumgicnt 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 bear a definite relationship to the in-
jurious gﬁect 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
qngulf them. The greater majority of par-
ticles found upon microscopic examination
of the lung fall within the limits of from
1to3 miFrons." 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
m}raled dust consists of silica combined
with bases, silicates, some degree of change
in the pulmonary 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 chief distinction between silicosis and

conditions due to simple reactions caused
by other dusts is the active proliferative
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reaction in the tissues .whic_h results in
progressive nodulation. SI!i(‘OK‘I‘i, when onc(t
established, strongly pf('(ll?p()\(‘ﬁ the lungs
to infection, especially w_n'h the tuber(:le
hacillus. Chronic interstitial pneumonia,
chronic bronchitis, and emphysema are fre;
quent complications of advanced degrees o
silicosis, ‘ .

The relation of the acute respiratory 1n-
fections to the reaction due to dusts .other
than free silica has nevcr_heen established,
though a heightened ir_1culen<'e has often'
heen shown statistically in workers in dusty
trades, 1t 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. S. Pllb"l('
Health Service among marble finishers in
Vermont, it was found that.marble 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.™

¢. 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; o;
they are absorbed without production o
fibrous tissue. Included among t}lem are
alundum, coal, corundum, emery, limestone,
magnesite, marble, plaster of paris (Ryp-
sum), and polisher’s rouge. ‘

Dust Control
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Dust may be entrapped at its source bl):
suiction devices and thus removed and co(k
lected. Familiar examples are cxhaqst hone(.‘
in grinding operations, and the devices us
in rock drilling. )

Generally speaking, tI]c exhgust wircntlr::
tion method, where applicable, is to )sv pt”
ferred in controlling a dust hazard. ?it:
may be used to entrap dust_ am.l preven ce%
dispersal, and under certain c‘:r_<'|1m.<ltznnm.c
it may he of advantage to c_ombmc t)e'mée
of water and the use of suction. Sometll e
a dusty process can be completely enc osu <
in a sealed room or compartment. It ;‘nn.i-
be remembered, however, that any mec am-
cal device of this kind offers adequate ped

tection only if it _is properly designed,
installed, and maintained.

reat deal of attention has lu.’:en given
th‘: .fulfject of individual protect:_on fri?:
dust, and there are many types nb] re'.?f;leqe
tory protective devices now available. vhi(.'h
are generally of two types: those "atéd
provide fresh air fr.om an uncontarfi_‘\'m te
source and those which rely upon a Iter igr
medium for removing dust from tl‘t‘ ?c
breathed. Where the use of such a « evn:d
is indicated, only one of the types appl;c;v'.m
by the U. S. Bureau of Mn'ies shou (ng
used. As a rule, it may he said ti!at n;a. i‘(;e,
respirators, or other such protective ¢ evmc
should be used only where exposure to}
dust is intermittent and brief, or w1(e‘r?
some unusual coudition m?kes a more ade
quate dust control impracticable. .
Where bacteria or other living dusts in

the air are associated wit_h a process, steraI:
lization methods such as increased temper

Fngineering and medical cnplml‘ are the
two most important factors in combating
the industrial dust-hazard, and are to a large
extent complementary.

ture, ultraviolet radiation,‘ _and (‘hcmlcths
like chlorine or other bac.tengldal suhstantc é
may he of use. Pasteurization temperatur

(about 140° T.) will kill most orga?‘l_s!ns
except those hearing spores. Steam ﬁ“t‘c;
fection is used for horsehair, and proves ©
he practicable if the temperature does ]nsc
exceed 230° F. Wool fibres, ‘howcycr. od
their eclasticity by stcam (llsmfccm'm,pan
the “Duckering” process now llﬂcfl mf ,npz:
land includes soaking of thq woql ina ormt
aldehyde solution, and drying in a“cu’lf]rcne
of air at a temperature of '160 F. 1e{d
are few occupations in w.luch there wt}\,u

he a sufficient concentration of 'dead ac-
teria to cause untoward effects in man.

In the case of dusts producing external
irritation, auxiliary protective measures may
include the use of protective clothing,

Engincering Control. A< Lanza® has
stated in a recent paper, “It is a hasic
principle in dealing with a dust 'Immn'l that
the dust should he attacked at its point 'nf
origin and thus prevented from heing dis-
seminated into the atmosphere.” /\ftcr'th‘c
dust has been spread throughout the air it
is difficult to deal with it, and r(‘l‘iancc.nmst
be placed on individual protection, which is
never wholly satisfactory.

I.anza further cites various mcllm(k' used
in controlling dust. These will.hc re.\-mwcd
but briefly, since a paper dea!mg 'wnh 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-
patinds to delay or diminish the irritant
action. General rules for hygiene and good
housekeeping should also be observed.

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

It has been stated that “Iielustry  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
ote 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-
tase, 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-
ployment examinations are not to he made
for the purpose of eliminating an employce,
but rather for allocating him to the type of
vork 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 he 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-
nlions,

“The purpose of periodic physical
taminations is to secure and maintain
Mysical fitness and thereby lengthen work
‘pans.””™ Reexamination of employces some-
limes results in the discovery of defects and
fisabilities which were not ohserved at the
fme of employment. In such cases, an oc-
wpational adjustment should he made to
provide continued employment, bhut remove
the risk of permanent injury.

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

9

of discase.”™ 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
basic 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, En

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. It 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 largely empirical.

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
hreathed by workmen must not contain harm-
ful quantities of respirable quartz dust. Inex-

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

pensive methods for making the air clean are
still in the realm of dreams. Much work must
be done to know more about siticosis 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 opera-
tions. Home remedies are seldom much good,
and supervision and employee safety con-
sciousness alone cannot accomplish anything.

There may be ohserved 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 air-borne dust moved, Tomnage

efficiency of material moved may be the proper
yardstick for pncumatic conveyors but if the
material to be moved is air, contaminated with
nearly weightless particles of dust, the entire
health hazard can lie in the half of one pef
ceut of material not moved.

1 do not mean that unless a dust Supression
job was engineered it can be no good. There
arc many good installations that were never
figured at all but grew like Topsy. The re
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ts_:&glfg ftrlccdom f_rnm dustiness was o satis-
ac O“%'ncrla't“e_f’f.u‘:lency he.ld little interest to
P pwne - This is exceptional, however, wnd
er the opinion that dust suppression jol
should be enginecred. Hon o

A dust-suppression installation i«

\ A < a safety
?ccc\tlizc' dcs[gr!c(l au(! aperated to prm-id:-.:::«(») .
tec n;\gam.ss possn!)lc disease and provide a
safestc of security .whlch must be absolute. Its
s mi{ﬁls ulot ru'shmg air and rattling chips but
2 mi na'ta rpsr(;lual dustiness. There is no
mor tg ﬁ"ff'? .ef(fat.for a dust control job
ar workn aith in its effectiveness so low
1 ers must wear respirators to find

reasonable safety that was expected from

the hoods, ducts and fans, )
Diagnosis and Control

Let us examine some of the features by

| which we recognize this dust hazard problem

leaving out the socio-legal aspects.

"eir;go;)(ll::etg] (tl'el:!:l:')l[: :m)re fullly the engi-
S : s st control program, it
seems deﬁlrahle to separate as ; as
an the diagnostic consideratiozi‘ﬁ'?:;'; 5:;‘(:\0
which deal with control. In the first cm‘:\c
partment we can place alf the analyliéal cnm-
E::glsl:’s whllch descri.b‘e the hazard and its
tepos racr:dt lcnprobalnht_v of its producing i)
e ar all thg rest of the medical and
strial hygiene facts which make out a
@se against the existing dust. In the second
z?partr.nent.place the knowledge of physics
c(m"f)lllr.:ln:eermg neclcssary to plan the dust
. wogram and so design it that w 1.
mm:ttalll;ed its pet:f?rmancc follows prcdict'igz:
e the Dl'.Ob?bll.lty of industrial disease is
iced to insignificance.

The Industrial Hygienist

k%l:: first fgature of int?rest would naturally
e specific and relative toxicity of silica
theu:z-bc:armg and other dusts which make up'
t adust health hazard. Much might be said
p ha::nctlagc about the quality and quantity
i td in many dusts. The acquiring of
s | nowledge has heen, and must remain a
ncdl'cal problem. It involves gross and micro-
gpn;clxs)atll;ology and x-rays, and experimental
biuceial hygienists o they o ATEUARE
trial $ o, they are a ha
m‘blmftxo}?. half doc.tor and half cnginggg
, c{uot :m em are qunte_capable of handling
N ust | alth hazard in all its phases of
ﬁv‘es(gfatmp and control. For the purpose of
h. ; octt::;::mn T throw their interest in with
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stalte“;;l;:; ttlo g0 so far in my opinion as to
at at the engineer should not attempt to
define the guahty of health hazard in a given
plant or industry, nor should he establish
threshf)ld. limits of safe or permissible dusti-
ness. This may be debatable, but I shall c;m-
tend that the engineer who writes the speci-
ﬁcat‘lons of hazard and dust tolerance is rzflly
f‘.:'. llnd;xstrial hygienist, and is using a very
a]:) lcI c‘ woader knowledge than engineering

) In (t]h.e first case the quality of the health
azard 1s an opinion arrived at after studying
all the environmental conditions including the
gene!'al §amtation, occupational analysis and
a scientific analysis of the dust exXposures.
In the exploration of dust exposures thé
;mture of d}xsty operations must be vi'cwcd
rom physical, chemical and mechanical
aspects, the determinations of dustiness must
be not only counted and classified by particu-
late sizes, hut chemically and mineralogicall
an_allyzed. The plant layout must be studicﬁ’
with respect to dust production and distrihu-
tion, and tl.we housekeeping and existing dust
contynl cquipment evaluated, The prcseic i
specific hazards, such as toxic gascs. ab:o:')—
mal temperature and humidity conditiéns etc
must he explored for their complicating t:.ﬂ‘ec.t'

. upon the whole picture. This is distinctly an

|nflgstrial hygicne job, and some of the most
(:lt.'ln.ma_l data requires only medical viewpoir;t
his is absolute in the case of tubcrculosis;

study and the qualifyi
Study qualifying of men for employ-

So far, not one atom of i i
suppress dust is involved. Tt ise :ilt?::lr;:natlo
);Sls of pazarfl. The diagnosis must be tha;
the dustmefs is hazardous to health or that it
:'s safe. If it is hazardous, it must be brought
'tov;'n to a specified residue. If it isn’t, legvc
La alone. On t!le second point, if the hygienists

n not specify threshold limits graduated
upward for relatively less hazardous dusts
k:t the‘en_ginecr not worry about it l'llfh'
dlagnosus is dust which is harmfu! a;ld to:
5]13‘11ch of it. The remedy is control of the dust

1:1 engineer designs controls which wili
ﬁ:‘:q uc}; the Jowest practical residual dusti-
nes “'ﬁ e should not attempt to write his own
;5;1: g:::«i)::s of ’!It;:'.eshold limits or permis-
L K 8. is ma i
goal in the study of dustyhebaelt:nh;z':rpg:tam

Safe Limits

At the present tj
t th sent time the medical men
hygienists believe that quartz dust is saani‘fz-l
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helow five million particles. They seem will-
ing to graduate upward to 20 milliem  for
medium silica and 50 million for low silica
percentages. Five million particles is virtually
dust free, and is very difficult and expensive
10 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
seentific treatment, not guess work, applying
engineering methods which are bhased upon a
knowledge of physical law, the hehavior of
dust, the performance of air-moving machin-
ery, etc,

Prerequisite Knowledge

T.et 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-
nle, and the number of samples so that maxi-
mum, minimum and average data mean some-

' thing, so that credibility can be given them.

For the type of sample invoived he must
know how to weigh or count respirable dust,
as distinguished from large masses of non-
respirable dust which complicate the picture.
tle must know how to abserve 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 because it
is part of the material, and what dust is
created in the process by the fracturing of the
material.

Any less survey canuot tell the engineer
what his task of dust control is. To visualize
that task intelligently he should know the
physics of Brownian motion, laws of resist-
ance to the motion of particles moving in air,
both 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 about overcoming thesc
difficulties. e should know the several elec-
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trical phenoiena which bear upon dust be-
havior.

Those are all principles of plhysics whi«th
explain the behavior of dust and upon w!nch
enginecring practice must be based. They
nust 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 sexregation, enclosure, wetting, local
exhaust 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. I<ach
system must consist of collection hoods, pip-
ing, air-cleaning plant and a source of suction.
Before selecting a hood for a job the engincer
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
tial to use high velocity of air in certain ty]
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.

Quantizy of air and its velocity must
determined, then the piping should be d
signed to take into account the hehavior
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 exhau
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system. Loss at the hoods, loss at the hends
m}d loss .in the ducts must not be guessed at:
Pipe design must take into account the gage
of . the metal and reinforcing ta withstand
pressures and erosion.

. I'he selection of a fan and its motive power
v: 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.

Mot:c physics and engineering calculation
goes into the air-cleaning apparatus. The
sclection of gravitation, inertial or filtration
metfxod'depcnds upon what the,dust is, the
calculation for any methods requires kn'owl—
cd'ge pf discharge through stacks, the deter-
mination of sizes of settling chambers: the
behavior of cyclones, The use or non-u;e of
1 filter, and if so, what type, how it should

perform, how big it should be, what kind of
fesistance and how much each kind offers, to
say 'nothmg of their proper location u;ith
Irelatlon to cleaning, accessibility, etc., are all
tems for accurate engineering determination.

Apparatus to check the behavior of installa-

Considerable confusion has existed in the

- —
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tions wnst be known and used. Performance
rfumnt.ho left to guess work. Supplying sufli-
cient air to be exhausted is part of the prob-
lem. The same may be said of heating.

l_)r) I give the problem too severe a build-
up? 1 think not, Remember these two things:

.l. 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 behavior
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 (lollars‘,

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 heen done toward getting the knowledge
into handbook shape. Perhaps the best job
of this sort to date is “Fundamentals Relating
to the Design and Operation of FExhaust

Systems" developed 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 Casualty Co., Baltimore, Maryland

st as to just what is the physician’s func-
n in the prevention of dust diseases, and
st what is the engineer’s. It is verg; ob-
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
¢ dangerous and what are not. e mixs}
w how ghosc dusts enter the hody 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

ase_:d, or are peculiarly susceptible to

t d}sease. He must be able to detect the

t signs of disease in workers who are

sed to dust, and must be prepared to

recognize the disease when it is fully de-
veloped.

) It is not necessarily the physician's func-
tion to analyze dust. That is a task for the
chem‘ls.t and the petrographer. It is not the
physxyxan‘s function to count the particles of
fiust in a given industrial atmosphere. That
in reality, is the function of the engineer. Il'
is 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 physician 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

examplg, 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 exposed 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
properties, they may he 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 inmoctious
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.

1 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
fungs 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 tn the worker.

e R P
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We have no real knowledge as to true
figures, but as a simple rule, we can adopt
for practical purposes the thought that the
human body can withstand successfully a
concentration of dust containing 100 per cent
silica dioxide in a particulate size less than
10 microns, in a concentration not i excess
of 5,000,000 particles per cubic foot. 1{ we
decrease the percentage of silica dioxide
present in the dust, we can correspondingly
increase the concentration with comparative
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. I the result
is under 5,000,000 the condition may he 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-
lems such as this. We have never learned how
to cure silicosis, but we are learning rapidly
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 o
modify existing dusts with contaminant
dusts that will render silica dioxide innocu-
ous.

Owing to its very great chronicity, it i
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
efects of dust, so that much ~ the dis-
ability usually attributed to silicosis is often
in fact, actually attributable to other dis-
eases or incapacities which advancing ¥
bring in their wake. To me the great peril
<ilicosis, the peril not only to the industri

wc:]rkcr himqglf, but his family, co-workers
:m the pu_bl.lc' generally, is the accompany-
ting susceptibility to tuberculosis. |

Complicated by Tuberculosis

ag.S;h(cgsns ]per se does not kill. Tuberculosis
w mplicating factor of silicosis rarely
ecovers despltc treatment, and the indi-
vidual s0 afflicted is not only totally dis-
al{l;d himself, but a definite menace to aﬂ
:‘;']lt fwhom he comes in contact, particularly
Sc ellow worker who may have silicosis
>0 perhaps the most important places. iln-
;vh(lich the services of the physicianin a d;xsty
.dr.a € are necessary are—first, along lines of
1scovering and barring from exposure to
a silicious dust those persons who fr)a al
ready hz}ve arrested tuberculosis ; andyqec‘
ondly, discovering those persons a'lready‘cx:
posed to dust, possibly already silicotic, in

WhOlll t“belCU]OuS “lfCCtO S -
10NS Mmay hﬂve de

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

" dioxide until he has undergone a thorough

physical examination, includi

: , uding carefull
rr}l‘ade anq interpreted x-ray films of hii
chest, Tt is likewise obvious to anyone fa-

- miliar with silicosis that no person who is

exposed to silicious dust should he denied

 the privilege of frequent physical examina-

tions and x-rays of the
S ) chest, not entirel
to discover the existence of possible silicosis}:

but to dlS(OVC' a co“lcldc“t tubel Cu]OSIS lf
P
§ uch exists.

hiA n]lan so diseased sh'ould, in protection to
himself and to all with whom he comes
in contact, ‘bc removed from industry. Le~t
rene etpphgsnze the uselessness of a physical
Xamination, unless it be accompanied b

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

It is the function of the ph ici

fore, to conduct in a thorousrz)hlgsntcilaaﬁ'i:::;lei:
gent manner the pre-employment examina-
tion of all persons who are to be engaged
ina dgst_v trade, The purpose of this ex-
aqmnanon should be threefold. First, to
iscover and bar from employment in dust
any person who is suffering from tubér:

culosis in an acti i
s ive, a quiescen -
rested state. , ¢ oranar

A possible excepti i
A eption might be made in
lm}wnduals suffering from a so called healed
?rm]ary cor{lplcx, or a healed childhood in-
ection. It is well known that expostre to
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ﬂl'l‘('a‘ dioxide is very likely to excite into
activity a turberculous lesion which may be
quiescent or arrested, and once such a lesion

is reactivated, the chane
ces of re a
remote, covery =re

lh‘c_secon(l problem which confronts the
ph}:sm.an at the pre-employment physica\'I ex-
anunation is whether a given individual is
by reason of secondary physical defccts'
more susceptible to the development of Sili-'
cosis than a normal. Is he suffering from
diseases of the nose or upper respiratory
Itract, such as chronic sinusitis, disease of the
ungs or air passages, or obstructions which
produce mouth breathing ?

We must remember that silica dioxide is
not dangerous untii it reaches the lungs, and
that the normal individual retains i.n' the
nose ‘and the upper air passages a large
quantity of the dust inhaled from the atmos-
p.her?. Ip instances where this nasal reten-
tion is disturbed, exposure to silica dioxide
dust may be dangerous to that individual
where it would not be to another. '

It is believed that certain diseaces of the
heart an(j _circulation, of the kidneys, possi-
bly syphilis, chronic coincident dise':\ses of
the _lungs, all may render a man more sus-
cgptlble to silicosis than normal. The p};ysi-
cian at his pre-employment examination must
follow certain established criteria in this
respect, and bar from exposure to dangerous
d}rsts those persons who through existing
disease may be more ready prey to silicosis
or tuberculosis. )

Re-Examination Needed

After the applicant for emplo
successfully passed his physica{)e:;?:;:t?::
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 jm- -
portant, to detect the early evidences of
complicating tuberculous infection.

A man should not be dismissed fr -
ploymer_tt in a dusty trade merely bcc?\?:sce 'l?e
has evndepces of non-disabling silicosis
Workers in dusty trades, especially stonc'
cutters, moulders, pottery workers, and
snmll.ar craftsmen, are usually highly s'killcd
and it seems unfortunate from a social an(i
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 c.mpl(.)yment in a
dusty trade if that con(ht!on is f()undhat
pre-employment  examinatios, l?ut_ they
should not be barred from continumng an
employment in which they arc already en-
gaged. Of course, h:\ such instances y?l!.] a]s
engineers, must realize that you hav.c ailed,
because if you had kept the breathing zone
of the worker free from dangerous du.sts.
<ilicosis would nut be present on physical
examination, ] )

In this work of preventing dust diseases in
industry, it should be cvi(lcnt.thal the closest
and most intelligent cooperation between the
physician and the engineer ‘is nc(‘cssal;y. Th;
physician must, through his knowledge an
research, tell the engineer what dusts, or,
for that matter, what other substances used
in industry are harmful. He must tell 'thc
enginecr how such dusts or other materials
enter the hody, how they leave the body and
what they do in their passages through or
their residence in the body.

Must Make Analyses

The engineer must in turn tell the physi-
cian of the harmiul dusts and other sub-
stances surrounding his workc.’rs. He must
make chemical and petrographic analyses of
the dusts, and ather indicated analyses of the

" atmosphere in the workshop, He must make
st ecounts and check his connts at regular
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intervals, conferring with the'phys'm;}n n ar;
effort to discover whether, in the llg!lt‘ )
their joint knowledge, working con(!monl!;
are dangerous. He must {lcvelop' and mstla;‘
carefully designed ventilatmg equipment. (i
must arrange for modification of chemtca]
and other industrial processes, where such
modification is possible, and must bend his
efforts toward removing frorp the danger
sone of the worker the offending substance,
whatever it may be. ' y

Too many engineers construe this f:ll.n(,ll()l:
toosely. They pass on to thc. phqua}n e:
his responsibility certain functions whic he.‘t
sentially are theirs; such fu‘nc!mm a: _u.l
analyses, dust counts, an(_i snmll:«_lr tec mlia
dutics. All too often it is considered ade-
quate merely to install a fan.

Ventilating devices in dusty work rooms
must he constructed only after careful en}
gineering study has given a knov:vlodgci- 0{
the physical properties of tl}c air anc (t)
substances polluting it. ?t is possible (;
calculate to a very fine point the vglume 0
air that must be removed fx:om a given spot
to remove the dust originating at that placel'Z
and the engineer must approach his te-xs.
from just as scientific an angle as the physi-
cian approaches his. ;

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

|
ADJOURNMENT

Industrial Fumes, Gases and Vapors

THURSDAY MORNING SESSION
October 14, 1937

The meeting was called to order by Voyta

Wrabetz, Chairman, Industrial Commission

Injurious Effects of Metall Fumes and How to Prevent Them

of Wisconsin, Madison, who presided and
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-
fonal groups. Two very different systemic
feactions may result from breathing air
wontaining particulate metal or metal com-
wunds: (a) metal fume fever, an acute,
transitory, non-fatal disease causing slight or
tmporary disability; (b) systemic metal
pisoning, mild, severe, or even fatal in its
tfect. The same occupational exposure may
moduce both reactions, metal fume fever
developing following the worker's early ex-
msure, chronic systemic poisoning develop-
g later as a result of prolonged exposure.

We may consider metal fumes as solid
nrticles  generated by condensation from
metal in a gascous state. Condensation is
tually accompanicd by oxidation.

There are two chief physical character-
iics of metal fumes which hear a direct
relationship to the ease with which they may
b ahsorhed: (a) The solid particles are
mich finer than atmospheric dust, probably
weraging less than .5 micron in diameter;
) 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
required for them to settle out. Many of
the coarser dust particles in the air are
trapped 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-
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cytic cells and are eliminated chiefly by way
of the blood and jymph, ‘
Sayers and his associates® found that only
ahout 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 ajr.
Drrinker and his associates® and Brown® made
quantitative measurements of fumes retainuﬂ
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 hreathing increased
the reaction resulting from inhaling zinc
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
covered objects, especially by means of
“acetylene torch or electric arc.

In the first class, the ores or metals proc-
essed provide the source for the generation
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soro,” Then just a htt.lc phrase
here: “Remember this, safot.y
game. It is the numbher of"hm
«afely at home that counts.

ADIOURNMENT

“Pip your part to keep these at

at the hottom
is like a \)_a“
cs you arrive

The session was called to order hy Chair-
man Dan L. Royer, Chief Engineer, Ocean
Accident and Guarantee Corp, New York
City,»and General Chairman, ASSE Fngi
?

With respect to steam hoilers and steam
fines, the safety man should be familiar with
those factors that produce weaknesses re-
wlting 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, hut he is con-
cemed with how the equipment should he
aperated in the interest of safety.

The term steam hoilers and steam piping
overs a great varicty of cquipment ranging
fom the inconspicuous steel or cast iron
beating hoiler, the pressure of which rarcly
xeeeds 10 or 15 Ibs. per square inch, up to
the mammoth steam generating units capa-
% of evaporating over a million pounds of
jwniter per hour at a pressure of 1,400 lbs,
xr square inch and delivering stcam at a
wmperature of 900 to 950 degrees 1.
Obviousty, such a wide range makes it im-
wssible to discuss the various factors that
dect each of them. However, there are
erlain fundamentals applicable to hoilers of
Wih high and low degree,

Internal Deposits

Deposits or accumulations on the internal
wizces of parts of hoilers exposed to high
®perature gases interfere with the rapid
srption of heat. When directly in contact

‘ Pressure Vessels
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neering Section, National Safety Council.
Mr. Rover introduced the speakers.

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

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

By E. R. FISH

Chief Engineer, Boiler Division, The Hartford Steam Boiler Inspection and
Insurance Co.

with the metal, water absorbs heat at a sufli-
ciently rapid rate to prevent the metal from
hecoming  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 “bulge.”

In water tube hoilers bulges 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, being directly
over the fire, flame and live coals are very
likely to be driven out of the furnace. Many
state laws now require fire doors to he
cquipped with automatic latches that prevent
them from heing hlown open when they are
closed. Bulges in H.R.T. boilers 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 serions explosion of this kind happened
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Steam gages cometimes give wrong read-
ings and need to be tested frequently, Blow-
off connections, particularly on horizontal
return tubular hoilers must he of sturdy
construction and properly pratected from
high temperature  gases. Blowafl  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 blowoff connection resulting
from improper materials, improper opera-
tion and insufficient protection.

Attendance

The proper and safe operation of as im-
portant and potentially dangerous a piece 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 means universally complied with,
even, oftentimes, in power plants of moder-
ate size.

The value of the equipment in a very large
plant is such that the management cannot
do otherwise than provide it with the bhest
possibile care and attention, However, there
are many hoiler plants that are but very,
inadequately attended and. in thousands of
small heating plants the attendant is wholly
winformed and ignorant.

Piping

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, elbows and the valves,
and usually in the pressure line,

Water hammer not infrequently 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 DMow at
an abrupt change in direction or dead end,
and many cast iron fittings are hroken n
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.

Construction and Repairs

Safety men probably do not often have
any part in the selection of equpment or
methods of construction or repair, but it is
well for them to know that a great deal of
welded hoiler work is now heing done and
many pipe lines are heing (abricated by
welding instead of the ustial threaded and
flanged construction. Kvery possible assur-
ance must be 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.

There have heen so many instainces of
improperly welded joints, hoth in pressure
vessels and piping, that every precaution
<hould be taken to assure welds of an accept-
able and safe nature. There need he no
great concern ahout welded hoilers, hecause
that work is invariably done in shops that

are properly equipped and supervised. This, .

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 by the National Board of Boiler
and Pressure Vessel Inspectors respecting
the application of welding to boiler repairs
that are highly restrictive.

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

Both the rules for repairs and the quali- ?

fication of welders should he familiar to
those concerned  with equipment to 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 247 x 36" and was suffi-
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 Ieing
inexpert welder.
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Dean, Schools of Engineering & Mines,

The essence of early 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-

uards, safety standards and safe equipment

¥ere equally potent with worker education

in reducing accidents, These material things

constitute the second leg of our safety hody,
)

1 notice with pleasure a wide diversity of
use of the term “engineering” in the world
of safety. There js nothing to tell you that
R man must go to college 1o he 2 safety en-
fineer, Nevertheless, an engineering college
i perhaps the place where a man may learn

. E iti M. G. Lloyd,
S. Regula, S. E. Whiting, Dr, M. G. L
:nd f{g F. Thalner. The committee’s hstq‘

tasiest how to design a safe hojler or huild-
ing or of the thousand and one material fac-
ors of safety that we associate with engi-
nering. He learns there also how to draw
tonclusions from his facts, and we trust he

may later in practice act with professional
sislom,

kcumulated data on the material side of
afety, engineering of its writings, its myr-

standards, its exacting practice, you
ust admit that to absor, interpret and ap-
¥ this world of material requires a mind
ined to the college or equivalent level. As
farallel example, electrical engineering was
heard of before 1880, yet in the past 50-
d years, it has through research and prac-
% accumulated data, writings and stand-
“of such importance and variely that the

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

J

Engineering and Industrial Accident Prevention
By E. A, HOLBROOK

University of Pittsburgh, Pittsburgh, Pa.

only into every corner of our industrial
world, but into our individuai daily life.
Certainly as regards industry, I am ready
to admit that Safety Engineering has ar-
rived; that in jts 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 engineering 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 Engineering on a college level. We
determined in this course not to deal with
safety as applied to any specific industry,
for we believe that sy these industries them.-
selves, the special application of safety prin-
ciples best can he mastered. Rather we tried
to sncover 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, agencies, 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
affecting 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 frvin Brinkman, safety director of the
Mclntosh-Hemphill Company, The classes
have varied between 20 and 70 men enrolled.
A curious difficulty has been the absence of
a satisfactory text book. Ts it not noteworthy
that although 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 insafety
engineering. The Armour Institute of
Technology has admirable courses in fire
prevention engincering, and ffarvard Uni-
versity has undertaken extensive work in
traflic and highway engincering and recently
has offered 15 felowships to men wishing
training in this field. These exceptions hring
out by contrast how little attention most en
gincering 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, probable life, and general use-
fulness.

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

You have accumulated writings and data
<o vast that no single mind can absorh 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 be 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 been the repository of great
ideals and truths, equipped to pass the torch

Troenty sixth National Safety Congress
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down from generation to generation, un-
dimmed and often refueled. For this rea-
con alome, | say to the National Safety
Council that you onght 1o form an alliamee
with one or morc American enginecring
schools, trusting in this way to insure the
perpetuation, without fear or favor of all
tiat is at the heart of safety.

I hLelieve also that within a college, and
away from the stress of economic struggle,
where research in safety principles can best
be 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 be 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 engincering offered
to the undergraduate engineering student.
Whether you like it or not, the trath is that
the bright young hoys of today go to col-
legge, most often to an engineering school,
whereas the similar boy of 30 years ago gen-
erally entered industry after high school.
This means that the future safety engineers
and industrial Jeaders are largely going to
be products of a four year college engincer-
ing course.

Qafety engineering can’t just be discussed
like politics. 1t must be felt, it must le lived,
it must be instilled into these young engi-
neers firmly. Then and then only will they
react instinctively to safety in engineering.
1 do invite, most earnestly, 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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Developing Safe And Job Training

By HARRY C. BIGLER
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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 bhe thoroughly familiar with
conditions surrounding the job for which
he is selecting a man. He should know the
fatigue elements and the types of workers
required for the job, remembering that
upon his ahility to select men depends the
functioning of a smoothly running organi-
zation, The employment office itself can he
an important factor in creating the correct
impression on the new employce—neatness
and orderliness of the office and surround-
ings can jndicate the type of goad house-
keeping in the plant, so essential to proper
safety conditions.

The prospective employee is undounhtedly
anxjous to ohtain the job and make good.
Since he has his mind set on conforming to
the requirements of a new job, new associ-
ates and new environment, he will un-
Subtedly react to new ideas on safety,
especially when the bhenefits he will derive
are explained.

No man will deliberately cause injury to
himself or another, nor do 1 like to charge
Im injury to carelessness on the part of the

oit Div., General

, Louisville, Ky.

& Manufacturing

rerson injured. Carelessness might he the
mder-lying cause of an injury—but whose
arelessness? Did the employment man do
lis duty, or simply provide a hook of
afety rules containing a hundred or more
M. J. McCarthy, SafetySi, (05

Div., General Motors
who introduced thel

I recall an incident where a new man was
ing “written up” in one of our plants, He
s handed a hook of rules on safety and
old to read them carefully. After going
er them slowly he
d indicated that he understood their
taning. When asked to sign his name to
employment card he made an X, What
were 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 ws that a little
ira time spent by the employment man
departmental foreman with a new em-
yee before he actually starts work will
only pay dividends in the form of
lity and quantity of
il greatly reduce human suffering and

ratio

not he able to judge
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croachment upon his authority, However, the
introduction of compensation laws and labor
legisfation 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 contro! 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
fithess 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 engineers, 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. It 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. T aking General
Motors’ record, our frequency rate in 1937
is only one-sixth of that in 1925 and the
severity rate only one-thjrd, I'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. | helieve that our general <afety meet-
ings will mean maore o, the men if, instead
of having outside speakers all of the time,
we should make the programs morce our
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 Associa-
tion ; also devoting a part of the time in the
study of our safety regulations,

§. That is an idea, and | woukl suggest
that you work up next maonth's program
along that line. Has anyhady else got an
idea?

S T have one. | suguest that we have
a rule requiring any faulty tadder or other
tool to he taken to the storeroom; and let it
he the safety inspector’s responsibility to see
that such a tool does not go hack in the tool

Trventy sixth National Safely 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, 1 sug-
gest that we pick out a man from cach de-
partment and bring him in to our safety
commitiee meetings, rotating these men so
that we can eventually have them all mee
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, until further
notice, hold weekly meetings with all the
foremen wherein we can make clear the ad-
ditional duties that you men must assume,
one of which will e to see 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,

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

Tao much time and effort have been spent
in stimulating our peaple to do something to
prevent accidents and in inspiring them, and
ton little time and effort in teaching them
how. The joh 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 joh safely are no different from
those management functions which are con-
cerned with securing a product for which
the industry is organized.

Effective supervisory training means secur-
ing effective supervision for the joh as a
whole. When a joh 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 iz a hrief ahstract of Mr.
Pepper's address.

Illinois Beli Telephone Co., Chicago

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 various 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 ahout it.

Rarely, if cver, is thers 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 work
safelv. We must he sure that he does ad

assist him through a proper training pro |

gram.

It is safe to assume that 2 majority of ak
fatal and serious accidents are directly o¢
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 necessary-

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

tional training course. Apart from the tede§

nical features involved, there ddes not see®
to he any general formula. There is, o
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c«'u.nr.se. some similarity of procedure in di-
(rl ;Thng lh(: W()lik fnf any man on any jobh; hut
ierent industries employ  such different
fypes of people, under sueh a wide v:lri('tlv
of circamstances, and place such a diver.
renee of requirements upon them that ”I‘-
problem of_smwrvi\'nry training in il-:' mu“3
comprehensive aspects is peculiar to o ’:(
type of industry. urto e
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t
‘ l IIC Ccner al treatises on ](‘ \d(‘l \Il‘ll) give
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any «qtcrvisnry training course for any par-
tieular industry lies within that industr p‘lee
must go out and see how our jnh. i:yi)eing
supervised now; analyze the pmce(‘lurc of
every foreman and supervisor ; compare them
and sclvct_thc hest; look upon supervision as
a process in itself, and see how hest («; (lircc.t
the work of the peaple. It is a long, tedious
and costly process, but one which: carried'

] 1'44] pay
)|
“ Toty, ' to com )letl()“, WI" a dlvldcllds in

WEDNESDAY LUNCHEON SESSION
October 13, 1937

C;E:thWe(}nesdny I.il‘ln(‘l.lc()n session of the
b'y o ;«m(HQuarl:y Sc(_‘hons was addressed
Atch'iq ah T ale, Superintendent of Safety,
" son, Topcka and Santa Fe Railroad
vho spoke on “The Common Sense m:

Safety.” The addr

. ess was substantially t
s'ame as anothgr address hy Mr, Hale b:fo}r]:
the Steam Railroad Meeting. The complete

paper will he found in t} '
cect] : he Steam
section of this velume, Railroad

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. ’

llf(lll‘m:m is s‘tnctly an occupational disease,
. aflfca .smcmc.hn;q not reported silica dust
o ig?t;gvml]y 1]nd|v1dua!s except those who,
ke i (;uy ong periods of time, have
o N atmosphgrc where the air
| they breathe contained excessive
centrations of free silica. B o

'{:e interest of lhc. U. S. Department of
rin a broad social and economic prob-
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N 1€ h 1S ¢ gl {
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“(L e“CCthC Mal( h 4, 1 9]-‘. V\rhl( h create (I

Division of Labor Standards,

the Department. Thi

€ : o us act, amon
thmgs‘,‘ gives the Departmen’t of L:fbogtlgler
duty “to foster, promote, an o
\S-‘/telfarc of the wage earners
Mates, to improve their w ki

, ] orking conditi

and to advance their opportuni . tions,
able employment.”

d develop the
of the United

ties for profit-

With this in mind, and believing that

through joint effort of all concerned, much

(Uuld b(‘ (’()"C to Ch"ll"ate the llalald {
’ lle

-abor called together in Wasl,-
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ington on February 20, 1036 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 engineering 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 he made
toward, first, overcoming the hysterical at-
titude on the part of cmployers, labor, and
others; second, after careful investigation,
to consolidate in one place all known data
with regard to the preventive enginecering
methads; third, analysis and recommenda-
tions in connection with adequate standards
of .compensation for those workers disabled
as a result of the disease.

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 staned-
point of the employer, labor, and the medical
profession, hy outstanding experts in the
field, this large group endorsed the confer-
ence method 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-
gate and report upon the oulstanding phases
of the silicosis prohlem. These committees
were: ‘

(1) Committec 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,

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

A fifth committee, known as the Correlat-
ing Committee, was named. 1t 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-

o =Sy
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visors, ene o labor problems andd one on
mining matters.

These committee members served without
compensation and gave frecly of their time
and effort in studying the problem from their
respective viewpoints. After nine months of
careful and searching study, these commit-
tees advised the Secretary of Labor that
they were ready to report. Consequently,
on February 3, 1937 the Second National
Silicosis Conference was called in Washing-
ton. At this time summary committee 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 abstract
version cantaining 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. Tt is expected that
they will be issued in four separate volumes
cometime 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
operations, hut the hazard is acute only in
such industries as metal mining; anthracite
mining ; quarrying, drilting, and tunneling in
granite, ganister, and sandstone; smelting
and refining; foundries; potteries; glass
works; stone-products industries; 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 in any way exposed to the haz-
ard of silicosis. Ahout half of this numbet.
or 1 per cent of the total number of workers
in the country, are exposcd to a serious har
ard, and approximately 110,000 of these have
silicosis in some degree. Medical examin
tion of men actually at work indicates that
hetween 4,000 and 5,000 workers are sem
ously affected by the disease, in addition w
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t those already  pe
wse alrcady permanently  detached  from

1 l'i|‘ ‘mplov ' . re f < r S1{1-
1 viment by reason of ¢ t sili
¢ . cmplo 1( reas ll H I)llll}, lh

his . H H
us by the committees making the survey :

‘parltially disal{lcd hecause of this disease
a;\.( have .lh(‘ll' difficulties further com-
plicated with tuherculosis,

q.l"fhc‘rcmatinl(k'r of the 4,000 to 5,000 have

stlicosis and disahility in some o but

1 s de

ng tuberculosis. feRTes hut

y Appro.xim:,\gcly 105000 have silicosis
ut no disability and no tuberculosis. b

Approximately 900,000 arc exposed to

:lal:aa dust, hut have not contracted the dis-

m%ontrlary to populal_' belief, silicosis is slow
evelop. Usually it takes seven years or
more of exposure to silica dust for a worker
;ln contract the discase. A few cases that
ave been known to develop in as~s~l~mrt a
m(’d as one and one-half years o;'('urrcd
"ll'leirthee):t;cmcl and nnusual conditions, On
e e l'la"( , many workers have labored
l thnary exposures to silica for more
than 30 years without demonstrating any

"()Uhle Whalc\ Cr ul‘l ol l)(' (Il'.l JNROSC 1 as
at ¢ | l {
d 2 ad a

Silicosis Prevention

nS'lh.co}g!s can be prevented in three general
““)s.d irst, by preventing the creation of
@ dust; second, by preventing the dis-

:::ll(('m of dust il]l(() the atmosphere of a
ing area; and third, if it is ibl
, s impossible

W apply the first l\\.'n methods, by the use
personal protective equipment such as

re<pirators ‘¢ i i
A , to prevent the inhalation of the

In carrying out a preventio
many agcncie's must col»pcratc.( ?n Izlrl(::g:?g:;
lllle committees studying the problem, the
oyer is called on to do most of the v:lork
to spend most of the money, But his
k and money will never accomplish th;z
fmum results unfess the worker is will-
to cooperate and carry his share 6f the
f s:bl]!ty for belping to control dust
or using the personal protective cquip-

b?ddlh()n, rzh_vwicians can play a definite
n preventing <ilicosis, as can also en-

) 2w
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rineers, insurance companies, legislators, ad-

!|ll(‘ status of the LOOD,000 workers ex-
posed to the hazard of silicosis was analyzed

A pereentage of the 4,000 to 5,000
" " . g . o
workers having silicosis are completely or

ministrators, and others.

T'he reports of the conference committecs
on engineering contro! and medical contrc;l
recomutend specific procedures for attack-
ing the problem through those two avenues
of prevention, A partial list of these r -
mendations follows : e recom

Survey the w"orking conditions to deter-
n'unc the severity of the hazard and indi-
cate what needs to be done to decrease it.

Seccure information on best pro

l’)cmgn plant for dust (‘nntroll). cedure.
l‘ rovide huilding ventilation.

.“:tore dusty materials in dusttight bins
Enclose material-handling equipmentﬂ
lsola.to dusty processes. '
Provide wet methods of operation.—

Water, oil, and other liqui
cffectively— iquids may be used

1. Fo suppress dust i
) s SS at the point of origin
|;‘|.such operations as rock-drilling; hfn-
clm.g, pqlve_nzmg, and milling roci't and
ore; grinding metal on grindstones:

:Ih a.\'i - Vh el ll“‘ i
r ve-wheel ¢ mg of glamte alld sal ld'
stone. l

2. To prevent tl i i

1e redispersion of dust
th;\t has settled on the floors, walls, ar;d
‘other surf;\'ces such as in the Qranite in-
dustry and in foundries,

l_)csmx? equipment to control dust.
‘ l'.s‘tabhsh good maintenance and house-
‘keeping procedure. ‘
Provide respirators,
Instruct the workers.

Responsibility of Workers

Thg cooperation of the workers is neces-
sary if the hazard of silicosis is to be r~
duc?(l to the minimum. The worker shouf(i
realize that the safe practices recommended
and the f?q.uipment provided are designed to
prevent injury to himself and to h~is fellow
cn_nployccs. The equipment should be used as
(llr?CtPfl and every effort should be made t(:)
maintain it in good working order. Further-
more, the worker is frequently in a posi-
tion to ohserve faulty equipment and uma{f
practices, and he should make it a poinyt te
report all such conditions to his superviso:

Statutory Regulation

While the primary approach to the prob-

Jdem muast be the prevention and diminution
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2060 Treenty sivth National Safety Congress
for the conversion of known facts in the
medical and  enginecring fields  working
toward prevention, and in the legal, 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 prob-
e,
In its program of cooperation with the

of the hazard, the fact must be recognized
that until silicosis has been wiped out,
workers who now have the diseace, 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 silicosis in the compensa-
tion acts of all States.
This coverage should he compulsory.
Recause of competition hetween the
same or similar industries in various
States, the laws, rules, and regulations of
the severai States shouid be as uniform as
practicable.

Should Be Insured

cluded a section covering silicosis and simi-
lar dust diseases. This hreaks down into
three main sub-headings: (1) Assistance in
the preparation of reasonable and adequate
codes, rules, and regulations prescribing
methods of prevention; (2) assistance in the
establishment of equitable standards o
workmen’s compensation- for those em-
ployees disabled as a result of the disease;

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 by accidental n-
jury. : ‘

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

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.:

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 actudl]
dust control installations in typical silics
hazardous plants, together with approxima
tions as 1o cost, not only of installation,

ment in such plants; (2) a program of visudl-
education supplementing the summary 3
full committee report
cosis Conference. Tt is contemplated that i
slides, posters, illustrated bulletins, etc. Wi,
be utilized. Further, in connection with

meetings, labor and tec
meetings, etc,, it is contemplated that
factual information wi
toward ways and means of correcting
hazard and of establishing adequate s
ards of workmen's compensation.

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 need

hazards in q
concluded the Wednesday program.

Following the address hy Mr. Starr a
round tahle discussion of outstanding

48 States, the Department of .abor has in-

(3) a general educational program among §
Siate officials, factory inspectors, ctc. 03

bast

also of maintenance of dust contral equip’

s of the National Silf{

this field such media as film strips, lantera™

various exhibits of the department, shown &t}

various large expositions, trade associationy
hnical organizatoh,

11 be used, point'ﬂf

e
- boards placed around platforms and on

uarry operation took place. This
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Methods Used by a Sand
, and Gravel Com i
National Safety Award pany to Win the

By H. A. KOOP

S . .
afety Director, Lyman-Richey Sand & Gravel Corporation, Omaha, Neb

The Lyman-Richey Sand & Gravel ¢

[ ¢ 1 Corpo-
::201,1t0p‘crat‘c< 22 plants, located through(l)ut
e state, I'.:l‘(‘h plant is operated as an
}ndlwvulual unit, normally cmploying- O;I“
oreman and from three to six men on cacl:
dhift. Total annual employees number 200

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

lvcrly {)roﬁtablc, since from experience we
ha 9)serve(l lh.at the attitude of the fore-
man is reflected in the workman

) Fifth: In addition to the trophy to he won
ina saf.cty contest, substantial cash awards
were given the foremen having the bee't
plant safety record; and we honestly bclie.

thgsc cold, Foun(l dollars did more than anw-e
thing else in keeping up interest in s fy

and plant competition. ‘ sately

, fls;i:r.lh: Al plants were provided with
willetin boards, posters and first aid kits

) Seventh: The policy was adopted of hold-
ing each foreman directly responsible for his
pl:mt' {md each operator responsible for t! ,
confhhcm of that particular part of tl]e
equipment he was operating, N

It was the duty of the safety director to
Ko fl’"()l'n plant to plant, making routine in-
spections, 'observing, and instructing when
unecessary in methods of safe operation, and
conducting plant safety meetings. A

At these meetings all plan
Icms were discussed, andp'thc‘t f:cf:t)::ng:;?:
?ge;_ to make any sugggstions in regard to
quipment or its operation that would tend
to eliminate future accidents. Many good

l('eag, success f"”y exec l"e(l ory "late(l h()"l
’ R

"Q.ne of our greatest prohlems has been in
getting men to use their heads for something
o'!hc-r than hat racks—{fo think T}{ie is :
cially true of new men. ' T espe

All production o i
( n operations are by lake type
dredges, involving such hazards as usuglll)v

S lllt i“ CICCt (¢] i i
! utior “Il i A
fes i roc on, ’a gz, h“!nl“g, d “(l

wﬁlthough our safety problems were the
e as those of most small operators, our
record in the year prior to the safcty'prn-
l:rtlnhzﬁi .79 lost-time accidents in 163,275
wan s’ exposure. In fact, there were
any accidents reported that we received
ary unfav.orab!‘c comment from the State
mpensation Commission, and some insur-
wce firms flatly refused to insure us, .

'hltt\;las evident that the system of cach
n‘ .ools'mg out for its own safety was all
n‘y(;!cl:(.]cjo a safety program for all plants
| upon and put into op ion ir

e following manner. beration in

First, an old em

8 : ployee, well versed in all
:It operations was selected as safety di-
tor, devoting his full time to safety work

E Second, all employees were required to
Mla physical examination. Most of the
Wmployees passed this examination, but a
mmnber were found to be pl\ysicall\"llnﬁt.

-lelemi,qal:nrcn:;cln‘nory and equipment were
‘ﬂrds i)]accdc ianically safe as possible;
iy e ?nl{zca.rs and around open
- ].,. adders carefully inspected

ards built over them, hand rails and

i

llrl:ie:v m(;n are prone to apply safety meas-
rm; mg other tha,n themselves, and the alert
eman proves his worth in directi
orema s i in directing an
cautioning until unconsciously the m(ﬁl b‘l
come safety minded. “

&;1[;‘(3034' as a member of the National
> f(-‘_\' Cotncil, we entered the National
Safety Contest and although we did not wi

an awar(-l several of our plants had no I ltn
time :'\cndonls in an average of 30,000 an
hours' exposure at cach plant. o man

:r:ays, ‘electri.c cquipment checked for
rer size switches and faulty wiring

;”'.'h: An' annual meeting of all fore-
‘hnas decided upon to discuss safety
and plant operations, This proved
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Construction Section

Officers 1936-37

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

Vice-Chatrman for [leavy Construction—R. J. Recerorn, C. W. Blakeslee & Sons, New
Haven, Conn,

Fice-Chairman for [Hghwoay Construction—1. 1. Rowr, W, L. Jolmson Construction Co,,
Hicksville, Ohio.

Vice-Chairman for U, §. I:'nyfnrrr Department—Major Vivory VANDEvanTeg, C. of E,
Office of the Chief of Engincers, Washington, 1), (,

Vice-Chairman for Building Construction—Cnester W. Wricnt, Wright & Kremers, Ine,
Niagara Falls, N. Y.

Secretary—Rounert McKing

£v, General Accident, Fire & Lifc Assurance Corp., Detroit,
Mich, :

News Letter Fditor—G. O, GuirriN, Dravo Corp, Neville Island, Pittshurgh, Pa.

Engincering Committee Chairman- -Tnomas Sourr, Tndustrial Indeminity Exchange, San
Francisco, Calif.

Membership Committee Chairman

Mass,

Poster Commitice Chatrman. -
ton, 1. (.

Program Committee. Chatrman- V. A
“ton, . C.

10 1 Cueanornr, Liberty Mutual Incsurance Co., Boston,

S. M. Lavsienare, Civilian Conservation Corps, Washing-|
|

Y. Anearn, Natiogal Sand & Gravel Assn, Washing-

Publicity Committee Chairman—W. P, Conn, “The Constructor,” Washington, D. C.*
Sttistics Committee Chairman-~C. H. By
Mass,

Past General Chairmien—
W. F. Avsmin, W, . Woad Co., Dietroit, Mich.

ACK, Stone & Webster Engineering Corp., Boston, -

Fotar N, Gornsmine, Consulting Safety Engineer, San Francisco, Calif,
Jonn Russen, Jr, Public Service Electric & Gas Co,, Newark, N, J.

Officers Elected for 1937-38

bmeral Chairman---W. A. Snow, Associated General Cantractors of America, Inc., Wash-
ington, D, C,

Yae-Chairman for Heavy Construction--R. ]. Recenung, Co W, Blakeslee & Sons, New
Haven, Conn,

Fae-Chairman for Highweay Construction =1, G, Cameners, Harey T, Camphell Sons Co.,
Towson, Md.

Fee-Chairman for U. N, lingineer Department Major 11, I Vauanan, Ju., Corps of
E Engineers, War Dept., Washington, 1), €.
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rice-Chairman for Building Construction (

Corp., Boston, Mass.
SCecretury—Ronrrr MoKy,
Mich. ] |
News Letter Editor- 1. K. I iNTEARDY,
Calif. .
Inginecring ('m‘nnulla'v
Franciseo, Calif. . .
Membership Conmittee Chairman -1
Mass,
Program '
Newark, N. |

o . ittee Chairman—Y., N (
Statistics Conmitter Chairm S M,

i SSELL.
Committee Chuairnan-=JonN RUSSELL,

Iisual Fducation Cwommittee Chairma
Washington, 11 ¢,

TUESDAY AFTERNOON ‘:SESSION

Qctober 1

wion was called 10 order by

The first se il

‘ yoldstine; ¢ ing enginee
Fdgar' N. Goldstine, consuliing

Ji;

Awards for

! . . le
Our company has always mamtamc:l ht]Im
policy of trying to make its 'em[:lrf)(y):;' Into
ily. We have abou
one large family. . it forty men
in our organiza
who have been Ve
twenty-five years, and a large numhcrq:)»mc
have been with us over fifteen yclars., VI)()y\‘
of these men growing up from water s
to superintendents, ‘ . N
As all contractors today are scck{mﬁ]::g:r\m
g increasing costs ©
o check the increas
:\nd lahor, we were concerned aboutcna
. -
further increase in thf: cost (?f our c:mc%;ts
sation insurance. While llleflllslll.r?:IlCCCid;:nt
he cost of a high acc
are only a part of t ¢ cost O "
record, they are an indication of how thtp;n
costs :;re running. Most of us construcfxan
méﬁ do not record all of the costs (])(now
accident in our cost books and do not o
in ti it by the assoct-
the cost involved in time lost by the ‘n ((')mt
ated workers of the injured man, the

Troeniv-sivth National Safety Congress

General Accident,

I l(l 1~ |I.l 1aen on iNson, Dan [ rancisco,
I||'l/\((l(l()\|“|. s

Chairmt- -THOMAS SOULE,

., * ston,
Cranntiz, Liberty Mutaal Insurance Co., Bosto

abhsence of W. A, Snow.,

No Lost Time Accident Record
‘ By R. J. REIGELUTH o
n.
Vice President, C. W. Blakeslee & Sons, New Haven, Con

Brack, Stone & Webster Fongineering

Fire & Life Assurance Corp, Petroity

i dwchange, San
Industrial [ndemnity Foxchange, Sa

ublic Servi ) ic & Gas Co,
Ir., Public Service Electr

‘ <an Francisco, Calif.
sornsTing, 352 Funston Ave, San Francise

oy . . ors
Launernark, Civilian Conservation Corps,
! i

2, 1937

FFrancisco, who acted as chairman in the
r sco,

. Lt ' an

involved in replacing lthe ntu}'l‘rvc(()\‘ver(rll "
i ;orkman, the cost 1

with another wor , the -

replacing a hroken machine or | (Imﬂ:gm

picce of work; still we all know txc'screa.“;

exist and when our insurance rates mcrease,

g re
we get an idea of how those other costs al
mounting up.

It study o
We made a tlmrm'm v
involved in our accident records and h

conferences with two insura.ncc (“ﬁ:\::;:z:i.
who carry our compensation lr.d ranee
There were several jobs in our reco e
had operated withoug a lqstltlm;a o
including various typlca] kinds o & ‘s(om ’
tion work from operating ﬁ F{us e
quarry to rcc]onlstru('tmg a hridge
a pier had failed. L
I;Ne determined what the savmpi'h:‘njo:;
surance costs would have bemt _(me e o
which had a recurd of no lost tim

f what wat

Coustruction Section

il we had been carrying the Retrospective
Wan of insurance on those jobs, This study
showed that a job aperiting for a period
of one year with no lost fime accidents re
sults in a saving of hetween £2.50 and $5
per $100 of payroll, the saving Ieing deter-
mined by the type of wark, Siv men work-
g with one foreman 40 hours per week for
0 weeks amount approximately to 10,000
hours. If these men averaged 50¢ per hour
the annual payroll for this crew would he
$5,000. I 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
eriod of time. It is ohvious (hat with a
foreman having a larger crew of men, the
aving would be considerably more, and also
that the saving would be considerably more
M a hazardous piece 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
thn of awards for a No Lost Time Acei-
lent Record :

We offer cash prizes of $50 and $25 10

the award., The $50 prize is awarded to any
foreman who carries his gang through the
flendar year with no lost time accident, and
the $25 prize is awarded to any [oréman
sho carries his gang through the calendar
ar with no more than one lost time acci-
t resulting in no more than one week of
bt time. We established the second prize
of $25 to meet the possible situation of a
foreman almost making the grade of a no
xeident record only to have it shot the
bt week by one accident. We wanted the
&en to feel that their honest efforts at safety
recognition cven though they did not
lave a perfect score,

To qualify for these awards a foreman
®st be a man regularly employed on our
mroll at least 40 wecks in one year. We
e no requirement for a minimmm amount
s time that a foreman must work as g
breman in any one year. We figure cach
man’s record on the same hasis that the
besehal] leagues figure a player's batting
werage. We want results and if aman who
¥ t0 “bat” only once makes a “hit,” he
W a perfect score. 7 a foreman has a joh
anly one month or fess and has a no
wdent record he has done the hest that
¥ could for the time we called upon him
performance,

tach foreman attaining the requirements for

“those men as foremen

. suflicient

P want to make that point plain, Al con-
struction men are Taced with a problem of
keeping their key men working all the time,
and Trom fime 10 time demote key men from
positions i< Foremen ta jobs in a pang when
there is not waork for the men s foremen.
We have carried on work sometimes  jn
periods of depression when almost cvery
man on the job was of foremanship ma-
terial. So that in an effort to avoid impos-
ing any hardships on our men we classify
and available for the
awards who have heen in our employ for
a period of 40 weeks in a calendar year and
used by us as foremen any time during that
vear, ! :

We classify 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 reccive first aid treatment on the
job or at a physician's oflice and may be off
the job the larger part of the day in which
the injury occurs, hut if he is able to return
to work on the next shift, we do not classify
that accident as a lost time accident,

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

It has always heen diflicult to induce the
foreman on a job to consider safety from
a humanitarian point of view, and it is also
diflicult to get him to realize fully the costs
mvolved in accidents to the company. Rut
it is comparatively easy with a foreman, as
with anybody else in the world, to point out

“the value of safety when i means $50 in his

own pocket. The 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 themselves.

Throughout the competition for these
awards we have not ahated 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, hut also
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By Hours of the .l day
By Body Part h\‘;uu-(l
By Nature of Injury
eral Cause . .
l!g S::;or cub-classifications under Gen-
eral Cause ¢ ‘
Ry Primary Basic auses o
B;, Sccondary Contributing Causes
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‘Methods fer Protection Against Silicosis,

and When They

By DANIEL HARRINGTON

Chief, Health and Safety Branch, U. 8.

While the hysteria “iml\' rcg;;\;(lht'(‘):;::::;;
er occupationa diseases ha
;::;L::‘llxhd and 1h§< suhject is being px()lrcc:*larql-t
fully  considered and  soberly )u(lg c; X
would he poor policy for any cn;p n)(rl e
maintain that the storm has cn.d.c( ang e
he can relax and revert Sn (‘(mdm(.)usﬂa e
Were some years ago. The f?ct fs 1a the
plan of paying nrrnpz.\tmna!-d\smw colr‘nx e
sation is now in il.\'“\nf:mcy and can he
yeeted 1o grow rapidly. .
l At present while :t\llith(: Statcz‘ (‘nfmt‘:;:
Union, including the District of l/o]\/l[]'qqiq‘.
and excepting only /_\rkansa< ar;(‘ th(."'fo‘\_
sippt, have rmnpmm‘atmn acts, only the 1ol
lowing make provision |:()|~. nccqp:\t‘ly{wa‘:c
eascs to some extent: (fa?‘f(;::::;;ia c]?‘inoig'
X ctic District of Co . 1linais,
(Il::;l’l:(l‘l(ﬂt,“‘\s,(";llll('k)", Massachusetts, .\\1'|cllnrg‘;(\‘n',
Minnesota, Missourt, Noltr:\%ka, N(‘\\‘_)ck;g\,
New York, North Carolina, Nort IV' ?I' .
Ohio, Pennsylvania, Rhn(l("_ ls'l:m('l. Washing
ton, West Virginia, and Wisconsin,

Silicosis is compensable in one way «fr.(:m'f
other in California, Connecticut, ‘-)ltlmf ((1)\
Columbia, Hiinois, Kentucky, ‘Mas's.:u utl\;c (.‘;
Missouri, New York, Nnrt.ln Larolma,. 'f)r.
Dakota, Ohio, Pennsylvania, _\-’Vcst Vl;s;u;l‘::.
and Wisconsin, and possibly in nﬂ.ler : ate -
It will be surprising if (‘f:mpar:\tn.'cl.\ 'mn}q
prehensive occupational-disease legislation i

issi Director, 1. &.
ished by permission of the .
B\,\I;call’lu:lfnh“l:nes. (Not suhject to capyright.)

(‘ yS ()f t1 ‘0\. , Me di cll cxpense, competl-
ays me t MliC s C e
sation awar (‘5 , OF ()lh(“ Ask0C lat((l (‘:\tcl.

Sufety Congress

By Foremen in ('hafrgc ]

By Manner of I’cr. Ormand (-‘ .
Ry Ageney (Machine, Material, ete))
H'y Part of Agency

By Method of Comtact . .
The figures may he summarized  using

Are Justified!

Bureau of Mines, Washington, D. C.

not on the statute hooks of nearly cvc::
state in the Union within the next five years.

With this situation confronting him, lh:;
farsighted industrialist who h.as.thc u;fe::iy
of his organization at h'carl vull"lmmu l;l o
start to “put his house in order” hy ,l%tut( yhi;
possible occupational disease hazarc sk:ow;‘
employees and  promptly app.lymg o
remedial measures or :u.tempttmg to ¢ e
such measures if none exist. Unquestionabiy,

Coustruction Section

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

[y

Fhere is no satisfactory medieal answer
at present to this question, but the engincer
is making a bad wistake if he lets men
hreathe heavy dust concentrations of any
material. 1f 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 suhbtle distinctiops between
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

2ard in industrial work that may require
©mpensation payment; and even here the
barmful effect of breathing dust is not nec-
tsaarily confined to the lunigs, as some kinds
of dust are known to have detrimental health

i 0
one of the most important of the surveys {
he made relates to dust occurrence.

‘ -
While the state dust laws and rlcgula(;t(;:'
: i ili st su
i . to silica dust and res
apply primarily ! 5 :
s‘illicnsis insofar as the health .h:u.ard is c:\::
.(‘crncd, those most familiar with dust occ

rence and its possible hazards recognize g“:}
only that the I)reathing‘(.)f lar.gc (|llant‘I:IC\ e
dust of free sitica (Si0) is probably

greatest hazard to health likely to be fou

where dust s involved, but that xm: :::(:
silica dust is harmful to health un ei(,l .
oceurs i very finely divided f“::‘("] at'lmm,
i Aati arge ies
athed in relatively large quantitie
breathed it ! Cu“g‘demw‘
length of time. Morcover, many thoughtf!

or less continnously  for
experts on dust |}:1rmfulm"<\' :\u: lnolw lhlcI
ing convinced it is to be expectec ‘tl:«l‘ "
will be harmed \\‘.hcn human .Jequ(;f
obliged to breathe high (‘mlcent'ratmul

kind of dust more or less contmuc;us y.
fessor Dhilip l)rinkcr: of l_{ar'var( ' ascc
man of the Preventive Engineering

-mittee of the Air Hygiene Foundation, Pi

tflect on the nosc, throat, and bhronchial
Rssages as well as (indirectly) on the licart,
Momach, and possibly other internal orgaus,
Externally, dust may cause injury to the
es, ears, and skin; and some dusts, in con-
with the perspiration, are ahsorbed with
finite harm to the health of the victim.

Dust Cuts Visibility

Moreover, heavy concentrations of dust in
air reduce visibility materially. Ohvi-
Iy, in industrial occupations in which hut
ited amounts of natural light are avail-
or in which artificial light is used
irely, any decrease in visibility due to
dust concentrations (and the decrease in
ity may, under some circumstances,
tto 75 per cent or more) is likely to
tin materially reducing efficiency and
in the more frequent occurrence of ac-
Is accompanicd by an increase in com-
tion commitments, Some dusts (coal,
luminum, and scores of others, min-
wd nonmineral) are explosive and many

. Certainly, this is not so, as the larger par-
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are subject to spontancous combustion with
consequent hazards to heaith, safety, and
property. Many dusts have detrimental ef-
ects of various kinds on property as distin-
guished from persons. Machinery, growing
vegetation, 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 #enerally 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 npon entering the lungs are those
that are less than 10 microns in size, different
persons having different ideas as to what the
maximum may he—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 fihers exerted at
least some detrimental effect.

Since a micron is only about 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 scen floating in air, and which settle out
relatively fast are not harmful to health.

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
probably most dangerous dust to enter the
fungs unimpeded,

A common-sense opinion as to what con-
stitntes an atmosphere so dusty that dust-
prevention action should he taken is that
any atmosphere in which dust can be seen
by the naked eye is too dusty, not only for
health but also, at least in many cases, for
safety and efliciency. If the visible dust is
climinated, much of the invisible or probably
most  dangerous dust will unquestionably
have al<o 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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tricate investigations as to the occurrence of
invisible dust, using the impinger, konimeter,
or other instruments; but 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 become 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 heing 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 somehow, 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 whei there is ample time to remove
the dust from the atmosphere of the working
places. Such installations or practices must
he operated efficiently at all times, however.
Common sense should be used in handling a
dust control device or method ; certainly it
i< foolish to use an claborate exhaust system
to take the dust out of part of an establish-
ment and then exhaust the dust-laden air at
such 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 dissem-
ination of dust into the air or into places
where it may cause trouble, Among these
are wet methads, such as wet drilling in-
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stead of dry drilling, wet crushing instead
of dry crushing, wetting or washing down
floors, walls, and rock faces. In general the
use of water in industrial processes amd
otherwise is onc of the most cffective 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 prohably our hest defense
against dust dissemination, especially in min-
ing and tunneling.

Dust-exhaust devices, such as hoods, traps
for drilling, etc, 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 themselves in dollars

and cents value of recovered dust, Tt costs

approximately $7,(00 to install such a device
in a surface plant processing one of the

metals, and the. value of the dust recovered
In addition, the }
device kept the air of the plant as well av
the surrounding walls and other surfaces

daily averaged about $25,

practically free of dust.

On the other hand, the use of dust traps
in dry drilling, while definitely applicable to
certain types of surface or near-surfae

rock-excavation work, has not been fo

applicable to general rock-drilling practice i
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 effectiveness, and as yd
the available types of rock-drilling traps ae,
not workable with wet drilling; if dry dnl-}
ing can he done, the traps ordinarily will de]
a good job of removing the dust from drilk
ing, but this will leave the rock surfaces]

(top, sides, and floor in many cases) dry,
subsequent operations (Masting, mucks
timbering, hauling, etc.) will throw into ¢
air dust certain to be created in large qus
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, esped
when used in the more or less co
places in mining and tunneling.
However, dust traps with dry drilling

near-surface operations where dry dri

di ;

1 fﬁciult 'usua.ll) l).ccause ordinarily but one
hopcnaflg is d_rxvcn instead of having workings
pairs as in coal mining, where fresh ai;*

3 m glr in the other. Conditions hrought
t by flust may force the use of parallel
spenings i many tunncling and metal-min-
®¢ operations of ‘the future, and, notwit}
ﬂandmg the ' , »
mggestion will raise, there are good reasons

lan!llel:opelwlllg system, with its numerous
ventilation, health, drainage, and other ad-
"antages,_ were used instead of the present
me-opening  system, with numerous disad-
natages and hazards and with ahout its onl

f ral advantage the fact that its use is and ha!:

iwk i mining, tunneling and quarrying, and

l .
’; ted States; certainly, if dry drilling is

Wet drilling as practiced in the United
e

n .
ww under fire as producing relatively

definite applicability for use in surface &
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can | g
e done, and have nomerous advamtages

bver wet illi
( drillin i n v
weather. K especially in very cold

Iargc quan}itics of dust even though the ma-

lor:al_ ﬂoa.hpg in the air usually is wet ; some

f»f‘tllnc c'r.mcism is undeserved l;ut, so'n.1e of

:t is legitimate. The trouble is due largely

o the fact that the holes are collared or

sl:}rtml dry and, in some cases at least, are

drilled dry for several inches after qtar'lin

and the dust created hy this dry star‘tin inf-’
pregnates the usually stagnant‘air of the
ordinary underground-tunnel or metal-mine i

working place for much i |
i cl ‘
working shift. ! 1 not most of the |

Good Ventilation Needed

du:’::(t;ﬁ?:”;” is ‘p_mbnhly. the niost effective
e 0 prmhfr available for many in-
m‘e.tl”eig' ] though it ranks second to wet
applil:((ls:&ot:}crs. Where ventilation can he
hed ¢ :iculvcly,_ dust can he removed
Kot 5o diIUtr lor i1ts conccntrz_xlion can he
b 2o dil ‘:( l;:s to rcnqer_lt practically
il d.. orkers; ventilation can mini-
mize ust hazards of almost all kinds. in-
mayu;rglh::unt,ane(ms combustion, though it
may imta(;::ccl:\za;-ds of dust explosibility in
i b.e indl'. ‘||; some cases ventilation
in others forc:ltz)r )Iy)'l::‘:ihmm t:!(‘thod\'. e
s forced or wing systems are 1
it::o(::dzfc:hvc,t tl'us hf'm;z particularly m:g
lcmperatirom}(’ work in places having high-
mpe ¢ dll: du.c‘to rock or dripping
ter or other condition, such as rapid oxi-
tion of surrounding rock or timber, Y

To ; .
ot wobtl:(un really _cﬁectwc ventilation in
ork as tunneling and metal mining is

th:n"::me cases the driller drastically limits
s'l(-al' “:)xlmt of water sent through the drill ‘
a(‘lnal. :, W.hll(:. nominally drilling wet, the |
cina practice is closely analogous to dry
drilling with compressed air, which fl
tlhfough the drill steel and for’ces out ofot‘;:z
«Inll hole and into the air of the workin ‘
3; nf‘c umhlc':mantities of water-entraincg

‘IH'SI: fu.r particles. In some cases when the ;
drill as out of repair, the driller allows far ‘

too much compressed air to "()W thl'()" h (he
P css(,(l al 4
(hl" St(_’cl.

pﬂ\;’;{?:lt‘l, ptr}:.':e(l;lt“ttyxf)es of lw;aﬁ drills are used
operly, st from drilling can

;:;it'hm [rcasonahle limits, and tl'fis is a:)cetu’;elgE
b 18 done by numerous alert and conscien-
‘mus mining and tunneling companies. Some
companies in t!!e United States and C;nada
arc experimenting with rock drills that do
|;<)} allow compressed air to go through the
;]:-;2 st’eellhut require_thc water to he forced
drmgi: tle.stcel by its own pressure; such !
drilts 2 e sal.d to [.)roduce less dust than the |
tl‘le stee);plf; ::nm]:;il:e(‘;’ aterbis The piach
hility of the ncwcrwt.ypca(:? lu't the DraCt'ica~
et (l’ll! is question-
the United .‘!‘t:iels)e(f: é?ﬁ:d;elatlvely fietle in

ws i B
m one opening and return or contami-

violent  objections  this

dl:eglle.vmg that in many cases there would
nite dollars and cents savings if the

Must Use Judgment

However, air dusti
Ha T, A stiness can he kept
avn.tlllun safe limits if modern types lof ‘:lv(;l:
irn slarg operated with care and judgment
f': cn ?armg'wct with plenty of clean dirt-
)ac“e'“a_}er; il the drills are kept in good re-
:-o:;;nelq lthc' p;’loportion of water and
ssed air flowing throu i
gh the d
;:ltaol?:t arre a(ll(;qua‘tely regulated; if the ;:cll
st trom the drill is prevented f im-
aus| s rom im-
p!;mmﬁ on nearby dusty surfaces of meTk
})I cs,d oors, walls, or timbers thereby throw-
f:}: R ;nst ;nto the air; and, if, insofar as
sible, the drilling of u per holes i -
. K pper holes is re-
duced to a minimum, as upper holes, whetl::r

customary.
Dry drilling is unquestionably the dustiest
tontinues to he used far too much in the
ed at all, it should he done only with

twist drills or with i
the simultancous
of up-to-date dust traps, aeens

:l:"l‘['mh water forced or drawn through
ill steel hy means of compressed ajr
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drilled dry ar wet, are relatively heavy pro-
ducers of dust in the air of working places.
Next to dry drilling, hlasting causes more
finely divided dust to he thrown into work-
ing places than anvthing else; and, in addi-
tion to throwing violently into the surround-
ing air immensc quantities of finely divided
dust, blasting with the heavy charges of ex-
plosive required in many mining and tunnel-
ing operations  also impregnates the
surrounding air as well as the muck piles
with considerable quantities of paisonous
gases, such as carbon monoxide, oxides of
nitrogen atdd, in some kinds of rock, hydro-
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 2 more or less permanent character.
Many persons who have studied the inci-
dence of dust disease are of the opinion that
the breathing of even small quantities or
percentages of extraneous or ham{ul gases,
<uch as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, ctc, inflames or other-
wise adversely affects the respiratory organs,
especially the Tungs, and makes them much
more easily and readily susceptible to harm
from the breathing of dust particles.

Past blasting practice most certainly must
be madified and reformed if the employer
is 1o 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
Gates. If at all feasible, blasting should he
done at the end of the working shift or on
an off shift, and the dust- and gas-laden air
should he rerioved or thoroughly diluted
hefore the men return to work.

Ventilation is, of course, an essential
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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 Teft
at the places; hence, methods 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 ef-
ciency and reduce the quantity of explosive
used and also reduce the amount of poison-
ous gas produced and possibly reduce the
violence of the Dlast and its tendency to
produce dust and disseminate it into the
surrounding air.

And it would be well for users of explo-
«ives to investigate types of explosives that
are known to give ofl minimum guantities
of harmful gases on detonation and to use
them; also the climination of the use of
fuse and the substitution of electric hlasting
would aid in reducing the amount of poison-
ous gases from Dblasting. Explosives that
have been held in storage too long or that
have been stored under unfavorahle con-
ditions as to moisture and temperature, are
likely to give off maximum quantities of
harmful gases if they detonate at ally hence,
utmost care should be taken in the storage
of explosives and to sce that they are not
held in storage too long hefore heing used

Respirators Available

Dust respirators of various types are now
available for use in excessively dusty atmos-
plieres, and while they are cumbersome &
have numerous features that make them
undesirable for constant wear throughout 8
working shift (though they can he wom

(.ml.\'lrm‘

feasible, in dust-tight

comp; .
structures, the (i partments  or

aeres, ! 'cdghtncss' of which shoald he
sty 'lod ges or surfaces on which
o “wgc‘ a;nd accumulate, ta he
ot ko (he an;’ iy some shack or move-
oty 1t ‘mdc ¢ 1.:mgc(l to prevent appor-
oy (.'m 1 accumulation, or, if this
oot perin(];c‘ ”S.ll('h surfaces should he
waching o cally hy vacuum process, by
I)eingarcla(iv:\'l or hy sweeping (the latter
e ati _\'/I;r()(\r method, and should he
phoved o y when as few of other workers
ol as. frcca:;(} llnrc."\'vnt); ﬂQnrs should be
by a1 (ll:l as possible preferably
o fashing w()crl;:h\\:thl’w:Uvsr; and, certainly,
rom dme S(,“n‘-c: places should not come
Phvei .
mrtl;ﬁlcpﬂrtm;m?‘mnhqns should play an im-
e 22T dn ~tlc' (,I:IVC to minimize health
controverms l::- ,m industry, but so much
o that.thcir sﬂ)t'c.n aroused hecause of
e Lo c‘ f-chvcncss has heen largely
e ;n anlui("s:m‘nahly, every person em-
s a1 {mu 1lls_try wll.erc considerahle
ity ey be € lxm i the air should be rig-
vous o ened 'Y a competent doctor pre-
e pl_(?gmcut, and if t‘hc examination
e e I .;!rllco of respiratory trouble
especiafly t;'ll((-)“i; ll::;)t(':)cculem'phzy(.d; i i
pecia erculosis is indicated,
i, Gty indoeary A VY Per-
o s stry should submit 1o
‘hgo;l"[lﬂtlgs'l)c;a(l]:x;;nu.n:\!mn; and if disease :
o be d '\;:3) n;)n?g. the victim should he
wavared to ndusty cmyluymcnt if such
e. Handling physical examinations

/
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in a manner fair to the
k E worker as we
::::; :‘r;uﬁuylcr should be worked out "ara::l ti(:
st he admitted that to d is |
a
heen done at all adequately. te (his has not

Prevention of dust discase is chi
‘ / dust discase is chiefly an
:\'?Ill)ll:lz 'c;'r "rsspmlnsnbnhty he should shofrldzr
weillingly, not only to safeguard the health of
persons tho‘;s employ bu.t also to relieve his
et the ):,L'a\-'y Iﬁnam‘ml burden likely to
mltllorit‘ics, 'cllllollltl(l )yc;m;“)ensation or 5!
!livtcd with dust discasc?;ﬁev:h:scomc 'E:f'
l‘llf() account h'nw little is known ::1(;;3“05
;t;uil:ein(:‘t;'tlu:{ll'sc:\sc and how to rcli.eve it :(f:
i ;.mmmr"r( <‘, n. would seem to be the acme
to reduce ll;l(:“(‘lsu?t) (i(()matnytthinfg P}:‘aﬂicab]e
‘ \ ent of the ai
:;I:I(ic; o\:/l::re ct'nployces must work.al’rl‘hczi
o hichlt;’a“ t 1at the employee should not
el intcr‘c%t s :«;5 it 1s manifestly as much to
A erest o”the gmploy'ee to avoid dust
nd acci:l 0ce }xpatwnal disease as to avoid
pavi y ent.s._However. information as
cagc;c;;pr;xtmnal d'lscase (including dust dis-
e lmd.cr:?;nz‘leeﬁhly available to the worker
should ;‘:;rrv :n) :n‘f:(;-::“at:il:galthe W
. . - ca i
inform his safety and operatin:]p:f"fgn' t‘O
about occupational disease matters a ’?35
have them transmit the informati(;n tn( lm
workers so the latter can cooperate w(; tlle
hf'artedl_v n trying to eradicate tllc%e d e
diseases from industry or at least~ conrterao;:

them to a far
greater
done, extent than has been

Safe Practices i
ctices in Use of Heavy Construction Equipment

By E. A. BLANPIED

agency in cleansing the air where blasting
has heen done, hut in addition to ventilating
the place it should he thoroughly wetted
(walls, floors, roof or top, timbers, ete,) be-
fore blasting is done, and a water blast
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 nol only tends to allay the dust
but also either absorbs or otherwise aids
in the dilution or elimination of harmful or
poisonous gases from blasting, which usually
cling to the hlasted material,

tion against cither
gases.
as heing temporar
dust should he mo

What might be

readily for several minutes at a time), they
do give adequate
against dust but give

DNust respirators should be regal

only, whereas protection for workers agait

keeping” has a de
vention. Dusty materials should he stored I8
dust-tight containers or bins; dusty
esses, including the handling of dusty
terial, shouldt be carried onm, as far

Safety Engineer of Kansas City Bridge Co
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pneumatic” and
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ool 1fc atahtu:s are due to drownin
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arge percentage of -
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The opening session was called to order

m! O Pickard, Pacific American
Seamship Assn, San Francisco, Calif., pro-
mm chairman of the section. Captain E,

I ’ .
! . T " . Il
Holden, |Ir., United | States! P, and! 1,
Agency, Inc. New York City, general chaijr-

man of the section, submitted a review of
the year's activities.

The Advancement of Safety in the American |
Steamship Industry

By R. J. BAKER

President, American Steamship Owners’ Association, New York Cify

The advancement of safety at sca is the
wilt of an cndless process of trial and
Tror. It is amusing to compare the present
¥ attitude toward safety with the one of
e eighty years ago, as indicated in an
iwle published in the “Nautical Magazine
Naval Chronicle” of London in 1856,
which it was declared that the chief
s for loss of ships at sea are;

4. Drunkemness and revelry;

5. Mutiny and insubordination ;

6. Discord and dissension ;

7. No devil heing on hoard ;

& The devil having heen let loose,

Today our reliance on safety at sea is
placed in the results of (he navigation laws
of the country; the ice patrol; study of ice
and current conditions ; load line and stow-
age regulations; removal of derelicts; iu-
stallation of safety devices which provide
the hest availahle fire detection and extine-
tion apparatus; constructive requirements
which will enable an endangered <hip to

I Teetotalism -the serving of coffee in-
stead of rum;
The presence of the captain’s wife and
other women ;

} Insanity ;
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| ‘Safety as a Morale Builder
By ROY W. KELLY

Chief, Personnel and Training Division, Soil Conservation Service,
Washington, D. C.

The maintenance of morale is readily con-

to be one of the major objectives of
management. Whether the executive is re-
wonsible for building locomotives, making
taitresses, managing a Government bureaun,
% commanding an Army division, his suc-

s is dependent in large upon keeping up
Y morale of his associates,

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 belonging 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 field. Organization for accident
preveuntion 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
k upset and kept in a most unsatisfactory
me of mind by unsatisfactory living or
wrking conditions, If we want high morale,
remust expect to pay constructive attention
% such matters ag wages, hours, working
aditions, hasic causes for grievances and
plaints, improvement of sanitation, elimi-
i of umnecessary noise, and proper
"tng, lighting, and ventilation of the work
%t Perhaps no other causes contribute
we lo lowered morale than a feeling of in-
®uity in one's occupation, fear as to the

Nevertheless, the experience of many or-
ganizations tends to indjcate that a safety
program cannot hope to stucceed, no matter
how well planned, unless conducted in an
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On the basis of the human element 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 safetv-minded at all times.
The most cffective influence in selling any
proposition is an appeal to the self-interest
of the individual, 1f he becomes convineed
that he can personally henefit by the elimina-
tion of accidents, he is apt to accept the
safety program and become a safety booster.

The hazards incident to maintenance work
can he minimized hy methods which antici-
pate and reduce the number of breakdown
jobs, This reduces the amonnt of work and
corresponding man hour exposure, and al-
lows most of the work to he done on a
planned hasis. 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 corrected
as promptly as production allows or cco-
nomic considerations dictate,

If 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 equipment. It is then necessary to
delegate this important function to opera-
tors, oilers, engineers and electricians who
arce in a position to ohserve the condition of
cach picce of apparatus.

In power houses, boiler houses, pumping
stations and similar!dtation johs the engi-
neers, oilers, pump tenders and electrical
operators are primarily occupied with opera-
tion of the equipment and close and continual
ohservation 1s automatically obtained. Such
clase ohservation is accepted as necessary due
to the importance to production and the fact
that little spare capacity is provided. Like-
wise, the standard of maintenance is high,
being kept as far as possible on a preventive
basis. The johs arc usually well planned,
the crews experienced and efficient, 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 responsihility  for keeping the unit in
aperating condition—hience the necessary,
fully organized maintenance crew to take
care of such equipmient. The only exception
to this is the craneman who may have limited
responsibilities as to the inspection, lubrica-
tion and adjustment of his machine, and
certain other machine operators.,

Overliead traveling cranes, gantry cranes,
repair trolleys and various types of hoists
comprise a class of equipment which require
special attention from the standpoint of in-
spection and preventive maintenance. Due to
the hazards of {alling material, whether cas-
nal material, broken parts of the equipment,
or loads dropped due to failure of mecha-
nisms, every precaution must be 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 the use of Crane Inspectors.

The craie inspector goes over all cquip-
ment in detail, recording all items of a me-
chanical or clectrical nature which need ad-
justment or replacement. This survey pro-
vides a double check and does not lessen it
any degree the respounsihility of the above-
mentioned foremen and repairmen. Copies
of these reports are forwarded to the su-
perintendent and foreman involved, as welt
as to the Plant Safety Department head.
All recommended repairs or alterations must
he disposed of, either by being carried to
completion, or by being rejected for caue

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 equip-
ment, such as sanders, fire extinguishers,
hand Vines, safety helts, gongs, warning lights,
light extension cords, gear guards efe is
checked. Loose or scrap material on the
cranes, approaches or runways is not tol
erated. Loose, worn or broken 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 conditions, or failures of parts may
make it desirable for the inspector (o make
special checks and reports when requested.
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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 thc.rc can be b:(ﬁ
two ways of doing work—a right way :}]
a wrong way. The whole ss‘hcmc of minit flr
methods is hasically a question of safety atnd
efficiency. If the are cannot be oTlr]a;'t;‘c
economically the system 1=.al)andonct c1ith
ore cannot he extracted withoot endangering

has often heen overlooked.

machines it is surely not efficient.

ia Compensation Rating & Inspec-

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

the lives of the employees the sys:lei:,nw:«
abandoned. Unquestionably the latter

We cannok
however, overlook the fact that anythmg‘gl: -
kills or maims men is morally wrcln:g. :
thermore, if our process or method tears

Mining Section

Low cost production is the true hasis of
eliicidney. The major item on any cost sheet
is labor. A property that achieves a low
it cost due to a cheapness acquired by low
wages with the consequent low type per-
sonnel will not long exist! The reason i<
ohvious—although the daily Tabor 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
poor ones stay. The reason is that the poor
worker realizes hie cannot get work in an
organization that demands efficiency and

R hility. Each of us has talked to various em-

ployces coming from other properties. You
hear that “such and such” a company kills
men daily, or that someone is always gettling
burt. These reports may or may not bhe
txaggerated—hut where there is smoke there
ifire! If your property gets such a reputa-
ion among the laboring men LOOK OuT.

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

Jrin must spend half his day remedying

fulty conditions, replacing staging left by a
revious shift, “blowing out” his working
tace, or any one of a thousand similar cir-
amstances, you know production costs are
fiting,

* employee in the manner of working.
When an employee knows how to do a job
eseldom is injured !

From my personal standpoint I believe that
standardizing of jobs is the biggest
% an organization can make toward im-
ing underground or surface efficiency. I
© believe that on the standard tasks the
bdent risk has heen lessened 50 per cent.
Y task is done the same way yet there
wough variation of conditions in mining
ice 50 that it does not tolerate a man
oming mechanical. When a workman
he must keep a definite standard re-
xss of the work being done, he attempts
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ta meet those requirements. He knows that
the preceding shifts must meet the same re-
auirements and thervefore he is able to take
up his work safely, exactly where it was left
by his predecessor, He can thus devote his
full time 1o work without fear of slipshod
methods applied previous to his arrival.

I helieve that a task well done, regardless
of the joh, is more easily maintained than
a haphazard picce 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 heen
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 “gassed,” causing
them to fall from high raises to death or
certain injury; others contract pulmonary
diseases more readily and are disabled. Some
are injured because 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 breathable air is avail-
able the normal cfficiency of employees is
decreased.

In one particular property I recall certain
additional work ohtained merely by estal-
lishing proper ventilation. A totai 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 fect. 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 negligible 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, but also
the educational training he has received and
the protective equipment with which he has
heen provided such as gogples, gloves, safety
hats, lamps, safety belts and other similar
articles which are furnished by the company
free of charge, aml exchanged without cost
to 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 alt
working places on cach <hift, and supervise
general Dlasting 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 been inspected
hy the boss, who then assumes all further
responsibility. Typewritten reports are dis-
tributed daily by the safety department.to all
the hosses concerned, and at the weekly
mectings 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 bonuses, payahle to
all hosses and inspectors has heen estaly-
lished. This secale is based on the total rate
of accidents per thousand shifts supervised,
and takes into account the interest displayed
during the month by cach supervisor in the
elimination of hazards, enforcement  of
safety rules, and good housckeeping.

Once each month all the working places
of the mine are inspected by sectional safety
committees, who make a detailed report of
the conditions and equipment considered to
be 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 s taken up
at a monthly meeting of the cammittees,
hosses, foremen and mine officials,

Treenty-sivth National Safciy Congress

Separate  meetings of the contractors
working in the two main divisions of the
mine arc held once each month, and the
accident record of the preceding month is
discnssed with them in detail, adopting all
possible measures for the prevention of
<imilar 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 lield once cach month for a review of
the record of the previous month, and for
the discussion of matters of general nature,

Fire Prevention

Every 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 been provided to make the training more
effective, and fire-drills are held under-
ground in various sections of the mine once
2 month. An up-to-date firct-aid and mine-
rescue station is maintained on the main
patio of the minc, completely equipped with
12 McCaa oxygen hreathing apparatuses;
10 all-service gas masks; 50 self-rescuers;
oxygen pump; carhon monoxide detector
cafety 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 teols 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-
venient parts of the mine. An injector
installed on the main air Tine at the portal
of the mine is available to spread, hy means
of a stench signal, the warning of a fire
underground. :
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MONDAY AFTERNOON SESSION
October 11, 1937

i s f the Paper and
The opening session o ;
Pulp St(“(iun was called to order hy. (xem;:zc
. Adams, International Paper '(]m‘npa Y,
'('.lm‘v; Falls, New York, who prestded.
' Ve
CHAIRMAN ADAMS! Following t!\e .usual
practicc.bit is my duty as General Chairman

to review briefly the activities and Qrognl:s:i
of the Paper and Pulp Section during this

past year,

York City on April 15.

Kansas City Convention.

N D
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of efforts of this Seetion with other agencies
or associations of the Industry in their aims
t promote accident prevention in pulp and
maper 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
continning  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

D 1s, Wis. N
r Co., Port Edwards, : ) '
pilccmh Wis., Representative, The American

There were two meetings of the exctc%;‘vif i
committee during the year, the ﬁrs‘t :(:] N
cago on Jannary 19 and the second 1 k

. S
At the Chicago meeting, the p:'n:c:;}:‘
topic of discussion was the program fo

The New York meeting was cnnc;:rﬁﬁ
with a discussion relative to the correla

Avgustus, Arthur Winslow, George Burns
and myself to act as a sub-committee to the
tegular statistics committee, of which Mr,
Braun is also our Chairman, to consider the
fullowing :

. Improvement of the present form of
report of accident.

2. Perfecting a plan for future tahulation.

3. Perfecting a plan for the presentation
of the statistics to the Section,

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

Memhers of the Section are to bhe com-
Mimented on their response in sending in
teir reports. We received 678 reports this
far 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
A the week in which these accidents were
awsed, you will find that Wednesday was
Weh, with 119, and Sunday was low. In ‘36
lay 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
aperience and see whether the accidents as
re reported to your plant check with

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

e

i

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

There has been quite an increase in the
membership of our Section the past year.
About 25 per cent of the industry as a whole
are now members of the National Safety
Counceil.

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

1) Puzak (Consolidated Water Power
& Paper Co., Wisconsin Rapids, Wis.): 1
would like to ask that the membership give
the Secrctary 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,

Tabulation 3 shows the day or shift. The
day worker is low and the shif 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 hed and get his rest? If so, 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 ix very little difference he-
tween afternoon  aned morning accidents in
recarding,

Tabulation 5 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




| Petroleum Section

Officers 1936-37
General Chairman—A. W. BregLaNn, Lone Star Gas Co., Dallas, Texas.

Vice-Chairman—A. J. MartinsoN, Union Qil Co. of California, Los Angeles, Calif.

News Letter Editor—J. H, Brown, Tide Water Oil Company, New York, N. Y.

Engineering Committee Chairman—E, D. Murpury, Mid-Continent Petroleum Corp., Tulsa,
Okla.

Health Committee Chatrman—Dr. V. C. Bamp, Humble Oil and Refining Co., Houstoy,
Texas.

Poster Committee Chasrman—H. T. Marxer, Phillips Petroleum Co., Bartlesville, Okla.
Program Committee Chairman—R. B, Roarer, Humble Qil and Refining Co., Houston,
Texas.

Publicity Committee Chairman—GLENN Byers, Shell Petroleum Corp., St. Louis, Mo.
Statistics Committee Chairman—J. W, Mvers, Standard Oit Co. (N. J.), New York, N. Y.
Mlantic Division Chairman—R. L. SivpsoN, The Texas Company, New York, N, Y.

(reat Lakes Division Chairman—¥. R. McLraN, Socony-Vacuum Oil Co., Inc, White
Star Div., Detroit, Mich.

tlf Division Chairman—0. B. Hiatt, Texas Pacific Coal & Oil Company, Fort Worth,
Texas.

Yd-Continent Division Chairman—Kraus Eauriary, The Texas Company, Tulsa, Okla.
Wific Pivision Chairman—1.. K. Burier, Union Oil Company of Calif.,, Los Angeles,
Calif.

beky Mountain Division Chatrman—2R. V. ()sjm)RN, Standard Oil Co. (Ind.), Casper, Wyo.
hst General Chairmen—

R. W. Brack, Standard Qil Co. of N. J.,, Elizabeth, N. J.

R. S. Bonsia, Standard Qil Co. (N. J.), New York, N. Y.

V. R. Currig, The Texas Company, Houston, Texas.

R. E. Donovan, Standard Oil Co. of Calif., San Francisco, Calif.
C. L. Hicatoweg, United Gas System, Houston, Texas.

G. O. Lockwoon, The Empire Companies, Bartlesville, Okla,

Geo. F. Prussing, Union Qil Co. of Calif., Los Angeles, Calif.

R. B. Roarrr, Humble Qil and Refining Co., Houston, Texas.

E. I. Senng, Socony-Vacuum Oil Co., Inc., New York, N. Y.

C. W. Saarn, Standard Oil Co, (Ind.), Chicago, 111

. J. WarLacE, Sinclair Prairie Oit Co., Tulsa, Okla.

elary—H. N. Braxesier, American Petroleum Institute, New York, N. Y.

Officers Elected for 1937-38

ol Chatrman—H. W. Boaaess, Sinclair Prairie Qil Co,, Tulsa, Okla.

hairman—J. H, Brown, Tide Water Associated Oil Co,, New York, N. Y.

Letter Editor—F. R. McLeaxN, Socony-Vacuem Oil Co, Inc, White Star Div,,
Mroit, Mich.

489




Troenty-sixth National Safety Congress
490 V-8

sy, Mid-Continent Petroleum Corp., Fulsa,
Fngincering Committee Chairman—E. ), Murpeney,

Okla.

» K. Krecan, Shell Petroteum Corp., Houston, Texas.
Health Commitiee Chatrman—P. E. KEEGAN, ¢

1 rogrant ( ommitlce hﬂ" man-—ix. VV. “RF.".I,/\N[) l.()llc oar Gas ( 0. l)a“a< [exas.
a ’ 0
'y
( ! A p

ublicity Commul e ( Turtrman— l. L. Rl‘\l NGER, I‘/laﬂ"(‘lla()‘ ctr ()I((("ll i, “u\“n\‘, Texas.
I.\ tatistics (10"”)””11 (4’”"’ ”lﬂ”—‘". W. ]\l YERS, -;talldal « il (,(). Iq. '.). ]ch Yor k, 1J- Y.
’ lﬂ(lll l.d“((l“l”l (()"””l“l’( ( hﬂ" ”N""—‘( AW ]Vh‘J.“.R' Ihc lexaq (().,(l{()"<t0". Iexas-

{. i Cha an—-1.. ( . WOODRRINGE, S()C( y- vy . v
/1” i ) meston I wrman I my-vacuum Oil ( )., Ine IJQW lo'k

~ . . ] 1
{. ¢ E )'1 sta (I 4 ”l”l—-—l{ l }{I'.Nl)F.R\.'()N, Stan(]ard ()I‘ ((). of Ohl(), C]CVC and,
yreal ‘.l‘l" I 1riston nry . .
( ‘{(‘hn“lg (,()., “a)““\“, lexas.

H it & Baytowr
s (,HAN]T' IJ)R-'I\}ILl(‘?:]h;]:v( Jlk., The Carter Qil Co., Tulsa, Okla.
an—J. 1. JAMEY,

.. . i
S Yl Co,, San Francisco, Calif. .
S OStandard 0il Co. (Ind.), Casper,

Gulf Division ('lr{rir"ry.r(zil- W

Mid-(ontinent Ihz'm.:uu ( luurm LR

Pacific Diviston ('qurfn‘un——(‘,. _).. ¢ . ,0 ot Oit

Rocky Mountain Division Chairman—R. O.
Wyoming, .

Past General Chatrmen—

R. W. Brack, Standard (?il f"o. of N. Jﬁ:::?g:{:hlqb_l'yj_
R. <. Bonsm, Standard Oil (.n: (N: ].)],) o Tcx;’,&
/\. W. Bri trann, Lone Star Gas Co, 1)a ;‘, Toxan
V. R. Currit, The Texas (fnfnpfmy, Houﬁm 'g A% o, Cali,
¥ ‘AN, Standard Qil Co. of Calif., San cixco.
I{" l} :::::::);;RZ United Gas Pipe Line Co,, Hous‘tl(l):, ();C(Ta s.
:. () Lockwoon, Cities S(C)r‘\lgz (Z)I: g;)‘.if}'l:t‘(l)lfs}\/;gc,lcs' o
; : ISING i it Co. -alif, Los
(I;“"»‘ ]‘l.{(‘\)/\klt::‘T;‘;uglr)‘!l:‘;')il and Rcﬁnir;g Coi&cl:‘,o:'s(::):, T’Ee;&;&
2 ). Sk -:. ..\'nmny-Vacuum QOit Co,, n‘c.', , N.
}‘:. i/‘\’srﬁ:;n, Standard (i (0 (‘r}(\.?, £.113cago,(1:(‘l.a
BMe ! £ Sinclair Prairie Oil Co,, Tulsa, - Vork N Y.
o “A”‘;\\l( hi{r ARESLEE, American Petroleum Institute, New York,

Secretary—H.

MONDAY AFTERNOON SESSION|
October 11, 1937

Gas Co., Dallas, Texas, who introduced the
1 " ’

) I]- . [, el .
The sesion was callct order by & speakers and directed the discussion

eral Chairman A, W. Brecland, Lone Star

Industry’s Responsibilities in Community Safety

By HENRY W. BOGGESS

uperintenden O( Safety S“lcla” Prairie Oll CO"lpa" Iulsa, Okla.
S ‘ d t ’ Y.
peri

During 1930 111,000 American (‘\h;.;\(\;"()hcr:}
in accidents, Sixteen per cent, or .“,mﬁ(ms
themw, met death while cmpluy:cd at (ll‘(lmmlulq o
from which they cafncd thc_’lf lw'cr;]\e rcr.nain-
so are called indusirial fatalities. ey ve.
.ing 93,000 accidental dca_ﬂ]s are )I ully re-
ferred to as public fatalities] at least, A

were non-occupational,

The ratio of public to i'n‘(lustr.iai (k‘laﬁ(”t;
more than six to one, It is ohvu'nlls tnlad o
hroadest need for safety is oulsu‘c aof“
within the ranks of induf.h:):. Whetl \eqr e
industry has any resmnslﬂntl‘l‘tg'rf(:)l; tlx‘::).tc“ -

ide accidents, whe
(\::itg;::si‘t(iepower t]'ne ahility to prevent any
them, is the question.

Petrolewon Section

That there is a close relationship hetween

Laccident causes classed as public and those

classed as industrial is recagnized hy 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 hasic differenée between giv-
g 2 green and wholly untrained industrial
worker a well guarded jointer to operate awl
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 either case. The
question should not he, “Who is responsible 2"
~the question should be, "Why are such fool-
‘ish things done ?"

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

ltis 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
kegislation must come if safety is to grow more
dicient. The Uniform Vehicle Code 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 legislation must be sound
ud based upon scientific knowledge of the
wbject.

Aside from industrial safety men devotedly
mtering the so-called  publie accident field,
Tt what else can industry do to help minimize
_Im'dcnts outside its pates? Just what are
®ustry’s responsibilities which it has not yet
reognized and accepted?

One critical view is that the so-called tech-
whigical development in this commtry, to
shich s many of our ills have heen charged,
sthe result of research and development hy
kkrican industry. It is said that through
= research and development, the entire so-
S tone of America has heen changed from
1 Beethoven  sonata to a Duke Ellington

fauses that are now fAying in all dircctions, -
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swing, To attempt to free industry from re-
sponsibility in even the more remote reactions
due to this increased natjonal tempo would he
difficult—if it could he shown that industry
had hoth the antidote and the authority to
administer it.

The thought seems to he that, having
changed the environment in which men live,
it wonld follow as a logical sequence that
industry should so train men that they can ljve
securely in that changed environment. The
answer to such a charge is not difficult: The
limits to which industry may go in training
htmans to safely use its products are very well
defined by the liherties that society grants to
its citizens. Factual 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 heing maintained
for purely economic 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 commissjon an asphalt
road that will be slick in wet weather and
result in broken necks and hroken hearts?

If the water pump can he guarded ; if the
hathroom fixture can be made of non-hreak-
ahle material ; if the asphalt road can be built
so that it will not be slick in wet weather, then
industry should not he permitted to plead
economic or competitive pressure, nor cven
the value of replacement business.

It will not even attempt to do so when the
time comes that the accident problem is looked
tpon as one problem and the safety efforts of
America are united in a one-front, efficient
drive to stop preventable accidents withont
regard to where they aceur.,

In a few quarters, industry yet covers up
behind the old Fnglish Common Law prin-
ciple known as “caveat emptor” which means,
“Let the buyer beware.” 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 com ortable,
which tends to promote a steadiness of the
nerves. ‘The frecdom from pcrspiration
avoids the possibility of a wound infection
from that sourcc. Since some types of
anesthetics are definitely known to have cx-
plosive characteristics, it is important to
prevent the gencration of a static condition
that may prove disastrous. This is accom-
plished by maintaining 2 celative humidity of
50 per cent at which condition atatic is en-
tirely climinated.

air conditioning has been bene-
ficial to the health and well being of the men
working. Jn deep mines, without air condi-
{ioning, temperatures and humidities are
excessive, which frequently cause prostra-
tions. In shallow mines the roof and walls
are at a temperature of approxnmately 50

1n mines,

occurs and accumulates
on the shale rock which increases the hazard
due to falls. By supplying dehumidified air
with 2 dewpoint equal to or below the
shate rock temperature, moisture condensa-
1ion will not occur, disintegration and falls
are minimized.

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

ADJOURNMENT
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prostrations and hence penefited the health
and increased the comfort of the employees.

Another important 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 phannaccutical 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.

Tuse loading departments in ammunition
plants is another application where air con-
ditioning produces safcty for employees. The
humidity is kept high enough to prevent 2
static spark. Cooling and dehumidifying in
summer eliminate perspiration from the
worker's hands, which prevents the powder
from adhering to the steel dies.

Some lacquering processes require 2 sol-
vent having explosive propertics. S'nce in
come plants doing this type of work the
solvent has explosive properties, and de-
humidifying is required, an exhaust system
is installed and sufficient outside air sup-
plied to prohibit an explosive mixture.

. Humidification in tobacca plants keeps
down dust, which otherwise would be haz-
ardous to employees. 1n the drying process
of manufacturing matches, uniform drying.
which requires air conditioning, prevents
flaring or sparking when ignited. '
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Sratistics Committee Chairmar
Members at Large—
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Van Cleef Brothers, Chicago, 1.

¢ Chairman—PAm., VAN CLEEF, & Rubber Corp., Buffalo,

MacKay, Dunlop Tire

N. Y.
Dot —D. G. Weicn, Hewitt Rubher Corp., Buffalo,

it, Mich.

5. F <. Rubber Products, Inc, Detroit,
i S(.'lllt\::ux'ml;icanl Hard Rubber Co., Butlct Nr.‘ J'()hio,
Jomn L e General Tire & Rubber Co. A ron |
o Lo U. S. Rubber Products, Inc., Passaic, .D. on. Ohio.
o Mo I 'Iand Div., General Motors Corp., ayton,
URBANQL‘ b};AT?)lIfR'An?erican Hard Rubber Co,, Ak;qn, Ohio.
\g\r?\)/ :lJP:Fonn, 'Ohio Rubber Co., Willoughby, Ohio.

Pt G"?V'nllfl-"g:ml’;m;'.’—};ubher Products, Inc,, Netho}r’l;. N. Y.
/Pi' M' ‘)l;iTS;. Pennsylvania Rubber Co,, Jcam:etw en, Fe.
F. N, Hood Rubber Company, Watertown, Mass oo,
T P"OM ' The Goodyear Tire and Rubber Co., ()hi'n
{( TWKLZfVMiIIer Rubber Products Co., Inc, Akron, .

t

> Goodrich Co., Akron, Ohio.
. :x, The B. F. Goodric Le tuffalo, N. Y.
IV l;;; ;C:mg::m U. S. Rubber Reclaiming Co,, Inc, Bu
HARrLEs F. S '

THURQDAY AFTERNOON SESSION
October 14, 1937

Buffalo, N. Y, Generai Chairman of the

by I. M. t
The session was called to order by | section.

Kerrigan, U, S. Rubber Reclaiming Co., Inc,

Rubber Section Safety Contest

B. made the best records in thel (;‘.?)retest with
m'\ average frequency rate of 10.05. < ith
Groups C and 1), composed of |t)laqnu:§e .
125.000 or less man-hours of expos ure pet
mo'nth, had an average frcquemt::' ra
10424. Two-thirds of the p!zml.)e‘ow o
divisions had frequency rates
averages. ‘

Perfect records for the entlreq :::nte:
period were made b_y four plar;s. ';d kil
the 22 large plants in Group? t:-;‘c i
frequency rates bhelow 2.00 for

period.

Chairman Kerrigan briefly r;;’xew:;\dli::s
outstanding facts in the 1937 Rubber o
Safety Contest. . -
Thirty-seven participating plal?.(.s ;({:;ltc‘c‘::l
03,696,394 man-hours d}mug xhcbs;x monihs
‘c.riod of competition in the Rubl eli)l._n on
‘("onlest and experienced 642 disabli tge "
‘uries‘. for an accident frequencyg;: ¢ o
’10 079. The 37 plants employed 67, h man-‘
Both the accident frequency ratteh:: | man.
hours of exposure were higher
previous contests. —
Plants averaging lZS.OQI 0(1: morgeAm;:(ll
hours per month, composing trroup

Five plaques were awarded to winners of !

Rubler Section

first place; two certificates were awarded
to winners of second and third place,

Awards  were presented by Lew R,
Palmer, conservation engineer, Equitable
Life Assurance Saociety, New York City, and
past president, National Safety  Council,

Plaques were awarded to first place winners
as follows:

Groups A and B—U. S, Rubber Products,

i “Rubher Industry Problems” was the sub-
jeet of a round table discussion which
touched on the following points :

I. What is

a workable plan for good
housekeeping ?

2. What are the outstanding fire hazards?
How can they he minimized ?
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Inc., Saugatuck Footwear Plant, Saugatuck,
Conn,

Groups C and D (under 125,000 average
monthly man-hour exposure)—Four tied for
first place with perfect records—Van Cleef
Brothers, Chicago; Providence Insulated
Wire Co., Pawtucket, R. I.; The Lobl Manuy-
facturing Co., Middleboro, Mass.; U. S.
Rubher Products, Inc, Fabric Fire Hose
Co., Sandy Hook, Conn.

3. How can hand tool injuries be pre-
vented ?

4. What protective a
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 he over-
come ?

ppare! is necessary

Safety Device for Horizontal Heater
By K. C. LOOMIS

Manager, Runningboard Div., The Ohio Rubber Co.,

The need for a safety device for locks
on the doors of horizontal vulcanizers, com-
monly called open steam leaters, was im-
pressed upon us last year when a door
Mew off one of our largest heaters. The
oor, weighing more than a ton, was shot
through the air like a paper plate. Luckily,
W ane was injured,

The operator couldn’t explain what had
hppened. He was thinking about the
woiled job in the vulcanizer, We were think-
% in different terms—how much more
%tious this could have been and what could

done to the heaters S0 that the steam

®uld not be turned on unless the door was
woperly closed.

Not Fully Closed

Examination of the door and the door

s exposed as the reason for the acci-
&t the fact that the door had been closed
Mt enough to withstand nearly a full head

Willoughby, Ohio

of steam. As the pressure built up to this

point, the door lug slipped back and the door
blew open and off.

Positive Device Sought

The engincering division was instructed
to correct this hazard, and if we were tn-
able to buy a safety device, to make one. We
found that there was no positive safety
mechanism available which would make it
impossible to turn on the steam if the door
were not properly closed nor to open the
door before the steam had heen 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 Willoughhy, Ohio.
(IMustrating with a large copy of the

drawing shown here, Mr. Loomis gave the
following explanation of the device.)
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SAFETY EQUIPMENT FOR HORIZONTAL

.
=3 e 3
Hoyen E—"—“"-)ﬂ-L—w—--—-J*-=

HEATER SHELL

—®

O cam
ROLLER
QUICK-AS- A-WINK VALVE
REVERSE ACTION BIAPH_YALVE

STEAM PRESSURE DIAPH. VALYE
soLyY

DIAPHAAGM VALVE
® TIMING DIAL.
® AR LINE
ER ® AR LINE_
VULCANIZ @ SPRiNG

Part 1. Door is move'd into posntlmn] ?;1
heater and locked hy turning door to t mv;vé
Cam (1) operates r(_)ller (2) opcm?g oS
(3) which releases air pressure to | mee_w‘y
which leads to lower inlet of t;rc “:h
diaphragm valve (R). Operator z';;n’flli§
cure time on time cycle regulator ). rm.-
regulator automatically sl}uts o'ff :ftlragm.‘g
sure on line (11) ;‘ﬂlow.mg (hrel( cting
valve (7) to open. Shutting off tlelae o
tine (I1) also operates three-w.ay valv N
which opens lower inlet allowing air ptir;g
sure from line (10) to enter reverse ac‘ o
diaphragm valve (4) opening same, and
lowing stcam to enter heater.

Part 1I. When hcater.is‘ in opc‘ranoir;i
steam pressure built up inside §0f ‘:ql:?ng
operate the diaphragm valve (8) pus
holt (6) down hehind door lug.

Part 11i. When cure time is up, ti_me c:i"c::
regulator (9) turns air pressure Ttoc]os-
(11) closing direct acting val(\;; (i]),aag ;:)vélve
i i f three-way diaphr 1 val
ing lower inlet o h ; o

i ssure from a
(8) which shuts air pres o ting
and vents air fron} revers
filigr))hragm valve (4) causing this valve to
close.

Part V. As steam is exhaunsted fromlth:
heater and the pressure has rleduzggl t:;’ rie:g

i ve (5), s
than 12 oz. on diaphragm va ¢
(1‘3) will pull bolt (6) up, and heater dool
can be opened. ‘

Note. (a) Tension on spring (12) c;ml;;
adjusted either to raise or to lower the
oz. factor.

i Ives, one clos-

h) Steam line has two valves, :
ing( “)/ith air pressure and the other closing
with air off.
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Safety Equipment Section.

Accident Prevention Equipment Manufacturers

and Exposition

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

Exhibition H, all—M unicipal Audi torium

Acme Protection E
Gas Masks,
Advertising Displays, Inc., Covis

Safety Education Materials i

quipment Co.,, Inc,, Pittsburgh, Pa.

igton, Ky,

n Display Form With Moving Messages,

A.S. Aloe Co., St. Louis, Mo.
First Aid and Hospital Equipment.
(American Abrasive Metals Co.,, lrvington, N. J

Safety Treads for Walkways and Safety Gratings,
American-LaFrance and Foamite Industries, Inc, Elmira, N. Y.
Fire Protection Equipment,

,American Mutya] Liability Insurance Co., Boston, Mass.
|, nsurance, Workmen's Compensation, P

Head and Eye Protection Products.
‘American Safety Tank Co., Kansas City, Mo.
Automotive Fuel Supply Tanks,

Amtzen, Inc., Chicago, I,
Auxiliary & F,merg(-ncy Stretcher ¥
rAwtomatic T raflic Con
Traffic Actuated C

irst Ajd Equipment,
trol Corp., St. Paul, Minn.
“ontrol Equipment

‘Bear Manufa(‘turing Co., Rock Island, Hi.

Safety Inspection and Correction Equipment.
‘Sendix Products Corp., South Bend, Ind,
. Automotive Equipment,

Back-Sivalls & Bryson, Inc., Kansas City, Mo,
Safety Heads, Tanks and Pressure Vessels,
Wadley Wash fountain Co., Milwaukee, Wis,

| Group Washing Equipment,

,®own Shoe Co, St Louis, Mo,

' Men's and Women's Safety Shoes.
rt R. Browne Manufacturing "o,

» New Yark City..
Safety and Special Purpose 1

LAghts and Lamps,
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N : roperty Damage and General Automobile,
‘American Optical Co,, Southbridge, Mass,
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R. H. Buhrke Co., Chicago, 11l
Safety Equipment for Construction and Maintenance,
E. D). Bullard Co., San Francisco, Calif,
Personal Protective Equipment.
Burroughs Wellcome & Co., (LLS.A)), Inc, New York City.
First Aid Kits and Medical Equipment,

Champion Brake Corp., Chicago, Il
Hand Brakes for Fretght Cars.
Chicago Eye Shield Co., Chicago, Il
Head, Fye and Respiratory Protective Equipment.
Columbus McKinnon Chain Corp., Tonawanda, N. Y,
Alloy Steel Sling Chains and Safety Hoists,
H. 8. 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,

Navis 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 Fquipment.
Donald F. Duncan, Inc, Chicago, 11l
Parking Meter Equipment.

Eagle Eigna! Corp., Moline, T1L
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., Baltimore, Md,
Bromo-Seltzer. ‘ i
Fmployers Mutuals, Wausau, Wis, ; ‘
Fire and Casualty Insurance, Workmen's Competisation.
Fnameled Steel Sign Co., Chicago, 11
Day and Night Steel Reflecting Signs.

Fairway Lahoratories, Inc.,, Belleville, Hi

© Anti-Fatigue and Heat Exhaustion Antidote Tablets and Dispensing Equipment.

Harley-Davidson Motor Co., Milwaukee, Wis.
Police Motoreycles and Accessory Equipment.
Hercules Friction Grip Co., Kansas City, Mo.
Brake Nressing.
Hild Floor Machine Co., Chicago, 1L
Electric Floor Scrubbing Machines and Vacuum Cleaners,
Holcomb Safety Garment Co., Chicago, 111,
Industrial Safety Clothing.
Hoof Products Co., Chicago, 111,
Motor Vehicle Speed Contral Governors,

Safety Equipment Section 583
‘Hunlt)ipg'ton L.aboratories. Inc,, Huntington, Ind,
- isinfecting and Sanitation Products.
yn;;):, Wes:colt & I‘)unning, Inc., Baltimore, Md,
rcurochrome First Aid Antiseptic, Thantis Lozenges.

Indian Motocyclc Co., Springfield, Mass
Po!uce Motorcycles and Equipmc:vli..
Industrial Gloves Co., Danville, 111,
Indpstrial Safety Clothing'.
Industrial Safety Equipment Assn,, New York City

Association of Manuf 5 ial § 3
International Shoe Co.,n “:ta?g::: s;‘t;)lndustrlal Safety Equipment,
i Safety Shoes, A

Junkin Safety Appliance Co., 1
Ppwer Press Guards,
Juvenile Wood Prod

Automobile Saf

-ouisville, Ky.

ucts, Inc., Fort Wayne, Ind,
ety Seats for Children,

The Karpark Cor . N i
Parking Mcteprs. ew York City.

Kcystgnc View Co.,, Meadville, Pa
Visual Safety Tests, T

Walte‘r Kidde & Co., Inc, New York Cit

_ Fire Protection Equipment, >

Kimball Safety Products Co., Cleveland Ohio
Industrial Safety Clothing and Suppl'ies.‘ .

Lehigh Safety Shoe Co
: . Inc., Allent ‘
y Leather and Rubbher Safety Sho:s‘.vn' Fa | | ‘
berty Mutu.al Insurance Co., Boston, Mass :i
Automobile and Industrial Safety Ser»:ic'e.

The Lima Cord Sole & Heel Co., 1
ml:con-Shpb;?oles and Heels,
tmens Mutual Casualty Co., Chica
) A . C go, 11,
Automobile, Compensation and Genceral Casualty Insurance

.ima, Ohio,

Uac»‘;/h_yteRCo., Kenosha, Wis,
ire Rope and Braided Wire Rope Slings
The &a;n}gdale Electric Co., Clcvclanzle(‘)hli':)gs'
st Respirators and Highway S ’f Si S

¥cCloskey :I‘orcll Co., Toledo, ()h%o. alety Nignals
‘FBomb Shell Torches and Truck Flares
. Mchonald Co., Los Angeles, Calif,

fafelt_y H;Ixtsf and Respirators,
opolitan Life Insurance Co. N < City
.'df:lfc I;;urancc, Industrial, et'c e York City.

1gan Malleahle Iron Co. 1letro ic

Traffic Stop Signs. + etroit, Mich.

Pm Co., Detroit, Mich.
Totective Creams for Prevent; i
eams on of O in Di
quafcty Ap[}hances Co., Pittshurgh, pa'ccul)atmnal Skin Discases
Safety Appha.nces and First Aid Materials
m Engmeermg Co.. St. Louis, Mo. b
elding Torches and Safety Goggles.

y Safety Sling Co., Inc Pitts
H . “ tst ’
Plated Wire Rope Slings. tttshurgh, 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, 1.
Safety Ladders and Scaffolds.

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

Protectoseal Co., Chicago, 111
Safety Devices for Hazardous Liguids,

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

Railway and Tndustrial 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, Rrooklyn, N. Y. | | o
Shockproof Portable Lamp Guards.
Safety Engineering, Alfred M. Best Co, Inc,, New York City.
"GQafety 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, .
Linemen’s. Rubher Protective Devices.
Shepherd Safety Shoe Corp, Chicago, T
Safety Shoes.
The Spencer Turbine Co, Hartford, Conn.
Industrial Vacuum Cleaners and Dust Coltection Equipment.
Standard Safety Equipment Co., Chicago, 1L
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,
Sugar Beet Products Co., Saginaw, Mich.
Industrial Soaps.
The Surety Rubber Co., Carrollton, Ohio.
Linemen's Safety Equipment and Synthetic Rubber Industrial Fquipment.
The Surty Manufacturing Co., Inc., Chicago, TIL
Dust Counters, Exhaust Units, Safety Guards and Shields,
S-W Supply Co., Girard, Kans.
Highway Railroad Signals.

Sajety Fquipment Section

Threeway Si |
, ceway Signal Co., Oklahoma City
1 0., Okl H ty, Ok
T d’jafcty Signal Equipment, £ Okla.
a \l}(‘hﬂoy,’lnc.. Canton, Ohio,
achool Zone Traflic Warning Signs

U"it(‘(l “Mates S oarpor N l »
. tes tc(" ( e i \ ST (PRI ttsh f I 1
B ration 8 Tariec H

-'tCCI } I(Nlll('t.\' ﬂ"d (7(‘"1(‘"! ! ‘ lh nes | l ! n ’h' ;.

WaII’ler|t ].'rp‘dm:tq Corp., Brooklyn, N, Y
W ndustrial Safety and Fire Protection
ca}(cr Manufacturing Co,
utomotive Testin i
on e Testing Equipme
Wes}t) Disinfecting Co.,, (fhi:-:l:o lllll"
The V:'/m!\l(‘ls fur'tho Promotion uf'lnd‘ns’lri
V cslcrn.Unmn Telegraph Co ‘I\' :
Wil Communication Service. !
llis’on Products, Inc., Reading, Pa
ersonal Protective l)cvi(‘('; '

C Protection Fauipment,
» Springfield, 11,

:n‘l‘..\‘anitalinn.
ansas City, Mo,
P
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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

) Tacenty-sixth National Safety Congress

simple terms ; the necessity of personal con-
tact in safety education; giving reasons in-
stead of simply orders; the seriousness of
minor injuries; safety meetings of super-
visors and employees.
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Tecentv-Sixth National Safety Congress .

Keller, €, C.: Why the FEmployer iv Not Respon.
sible, 374375,
Kelly, R, W.: Safety ax a Morale Builder, 383-
ws

RE4W

Kunoelk, W. .+ The Officials’ Partn an Organized
Cammunity Program, 54-50,

Koffman, M. A.: What a Plant Can Do to Pre
vent After Work Accidents, 1538,

Koop, . At Methods Alsed by a Sand and
Gravel Company to \Win the National Safety
Award, 201, 262,

L

Y.ahoratories: Safety in Chemical Lahoratories (Rit
ter), 272-274. .

Lazenby, Dr. A. D.: The Doctor’'s Part in Con.
trolling NDust Hazards, 95.98. .

Leather Industries Section: See Meat Packing,
Tanning _and _Leather Industries Section,

Ledwith, T. I).: Safety in Connection With Flood
Emergencies as it Affects Telephone and Tele.
graph, 547-548,

l.ee, I. J.: Industrial Safety Lectures (How to
Make the Safety Speech), 109-139.

Lee, R. L.: Highway Safety in Industry, 38:40.

Lighting: Influence of l.lghllni, 244, X

Lincoln, H. L.: The Human Element in Accident
Prevention, 562-564.

Linstroth, .. W.: Safety in the Needle Trade, 606-
008,

Loomis, K. C.: Safety Device for Horizontal
Heater, 570-580, ) )
Lounshury, W, C.: Typical Pullic Utility Accidents
and the Lessons Learned From Them, $53.

5S4

Lumber Industry: See Wood Products Industry.

Lyons, J.: Specific Accidents and llazards and
Thetr Elimination in Bituminous Coal Mining,
JOR- 109,

i
i Mi
McArdle, J. M.: Who is Responsihle for Industrial
Accidents? 378.379, X
McAuley, B. F.: Recent Developments in the
Safety of Internal Transportation Equipment,
239.242. .

McCa‘nn, E. J.: Personal Protective Equipment in
Meat Packing Plants, 372-374.

McClintock, M.: Safety 'i‘mlay and Tomorraw, 22-
2 '

20, :

McCullough, G. W.: Resumé of Safety in Natural
Gasoline Plants, 528533, .
McKeon, E. D.: Fliminating Accidents Peculiar to

Women in the Food Industry, 310.322,
Mclean, I°. R.: lLessons from Marketing Depart
ment Accidents, 311-514, .
Maintaining  Interest: How  Can  the  Industrial
Nurse lHelp Maintain Fmployee Interest
the Safet &’mgmm? (Augustux), 328.332
Methods of Obtaining  Employee Interest and
Cooperation in Safety ('l'('llllcrsnn), 415-442.
See also Contests,
Maintaining Interest in ‘S:\fﬂr Session: 141156,
Maintenance 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 (Percival), 309-310. R
Management: Managenent's  Function in the

Safety Program (Nicholson), 460-463,
Management's Interest in Safety, 149-150.
Safety, An_ Execnlive Operating  Problem

(White), 503-504,

Why the Employcr is Not Responsible (Keller).

3;4-375. )

I ex

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

345,

Building Safety in Ships (\Wrestling), 182.337,

Creating a Sence of Responsibility in the In.
dividual Seaman (Pegg), 67,

Ehm;nalnm Dangers of Cargo Hazards (Wilson),

O/,

Government Aid in P'reventing Injuties ta Lonp.
shoremen and  Harhor Watkers (Swotlord),
361-301,

Investigation of PPer<onal Injuries Invelving Sea-
men (Johnson), 359-301,

A Plan to Create Interest of Seamen in Pre.
vention of Accidents (Woll), 350.352,

Safety Organization, 348-349,

Training of Officers (Bowen), 368.370,

The Value of Safety Posters in Accident Pre-
veantion (Ames), 357.350, .

What Insurance Carriers Can Do to Prevent Ac-
cidents in Maritime Trades (Holden), 346.340,

+ What is the Next Step in Controlling Accidents
to Longshoremen? (Stow), J45-346.
Marine Scction: Contest, 370,

{do.mt 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-
m7cnt in Meat Packing Plants (McCann), 372.

374,
Meat chkimi. Tanning and Leather Industries
Section: Minutes, 371-379,
Officers, 371.372,
. Metal Industries: How I Made Safety Effective in
1 My Department (Harfan), 388389,
Maintenance and  Repair and Tts Relation to
%&écty in the Metals Industry (Smith), 398.

" Metals Section: Contest, 39h.
Minutes, 3K1-400,
Officers, 381.381, :
Miller: C. R.: Explosion Hazards of Common Flam.
. mahle Liquids, 67-70.
. Mining Industry: Coal Mine Injuries from a Doc.

tor's Viewpoint ((iriffin). 422.423.

Handling Safety in a l.arge Mexican Mine
(Fernandez), 426-428,

Iron Ore Mining (Barrett), 411-432.

Ne;sanfely Kinks in Mining (Haselton), 424.

The Relationshin of Safety to Efficiency in Min-

ing (Richardson), 4()2-4(‘)’4.

Safety I‘r0§;am for the Reduction of Accidents
in Coal Mines in Colarade (Allen), 404-408.

Specific Accidents and Hazards and Their Elimi-
na%lon in Anthracite Mining (Cooner), 409.

Specific Accidents and ITazards and Their Flimi.
nation in Bituminous Coal Mining (Lyons),
408-409.

Specific Accidents and Uazarde and Their Flimi-
nation in Copper Mining (Newlin), 413.415,

Specific Accidents and Hazards and Their Elimi.
nn;mn in Lead Zine Mining (Giessing), 415,

Specific Accidents and Hazard< and Their Elimi-
nation_in Mining From the Viewpoint of the
United  States Burean of Mines  (Forhes),

. A7.422

Mining Sectinn: Minutes, 101,428,
. Dmcers,. 401-402.
) Mlnor4 Injuries: Minor Accid ot Reporting, 146-

Mohler, J. C.: What are the Qutstanding Canses
of Agricultural Accidents? 42.45,

Motion Pictures; See Visual Education,

Mudd, Dr. R, D.: Industrial Burns and Their
Treatment, RI.R3,

N

Xational Safety Council: Directors, §-8.
Executive Committee, 4-5.

Honorary Members, 4,
Nominating Committee Report, 20.
Oifficers, 4, 31,
Prrposes and Policies, 9.10,
Wecolutigns Committee Report, 20.22,
National Silicosis Conference: Work of the Na-
tional Silicosis Conference (Starr), 257-260.
Near Aceidents: See Minor Injuries,
New  Employees:  Developing Safe Workers
Fhrough (e Employment  Office and  Job
Training (Bigler), 226.229,
Newlin, R. 8.0 Specific Accidents and Hazards and
,Their Elimination in Copper Mining, 413415,
Nichalcon, €, K.: Management’s Function in
. the Safety Program, 460.463,
Nichoson, A At Industry Casts a New Safety

ie, 27.29,

Nuckolls, A, IL: Spontaneous Ignition and Its
l’revemmnt 63-66,

Nurses: How Can the Industrial Nurse Help Main-
tain Fmployee Interest in the Safety Program?
(Augustus), 328-332,

The Industrial Nurse as an_ Aid to the Safety

o Department (Holzhog), 332.334,

The Nurse's Part in Getting Injured Men Back
on the Joh (Bahb), 323.326,

The Nurse's Part in the Sickness Prevention

. Program (Brown), 337.340,

What the Industrial Nurse Should Know Ahout
Occupational Diseaces (Brooks), 334.337,

Nurser Sescion: See Industrial Nursing Session.

o

Organization: Methods Used hy a Sand and Gravel
Company to Win the National Safety Award
(Koop), 261-262.

l'l{umlng Your Safety Program (I)ye), 394.398,

Oxalic Acid: Protective Equipment in_the Han-

42I(I)|t;m s»f Acids by the Consumer (Eberhardt),

p

Paper and Pulp Section: Contest, 471-473,
linutes, 424-487,
Officers, 4294430, . B

Paper Industry: Calender Stack Hazards, 479.482.
Jemonstration of Accident Investigation, 451.

SS.
l)i;c:uiou on the Making of Paper Boxes, 465-
OR,
Dryer Hazards, 478-470,
Hazards “Encountered in Changing Wires on
Paper Machines, 474.476.
Hazards of Wet Felts, 476.478,
Instructional Methods in Accident Vrevention in
Pulp and Paper Industry, 451455,
Major Hazards and Their Elmination in Box-
haard Mills (Patton), 442418,
Methods of Obtaining Employee Interest and
Cooperation in Safety (Henderson), 435.4.42,
;{’npvr l\hllf M;xhiml- Rnonll Hazards, 473-487,
eport o ccident Experience  Exchange
" gm-.:um{i 431-;435. I ;1 g
ripping Hazards in Paper Mill Machi s,
hying | 1 ne Rooms,
Winder Hazards, 482-487.
Pattons, E. W.: Major Hazards and Their Elimina-
tion in Boxhoard Mills, 442-448, -
Pegg, A, ().: Creating a Sense of Responsibility in
the ladividual Seaman, 367,
II"c-nnllies:rSeR' l)i.!lcipljlnr.
epper, F. M.: Is Training a Vital Fac i
Fifective Safety Work? 350.257. tor n
Iercival, : Proper Safety Training in Main.
tenance Departinents, 309-310,
Personal  Factors: The [Tuman Element in Acci-
dent V’revention (Lincoln), 562-564,
Mental Causes of Accidents (Rall), 560-562,
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Methoda of Handling Employeces Who Are Con-
tinually Involved in Accidents, 468-409,
Prevention of Accidents in Repetitive Operations

(Thomas), 242-247,
The Paychology of Safety &Ilanlcy), 266-270.
Safety Training for the Construction Foreman
(Curtis?. 297.300.
Petroleum Industry: Causes, Prevention and Con.
trol of Petroleum Fires (IHowell), 514.518,
Efficiency and Safe:)y in Qil Fieldl Transportaiion
(Teague), 498-500, .

The Handling of Pipe as it Applies to ()il and
Gas l'ige Line Work (Burden), 504-511.

Iessons From Marketing Department Accidents
(McLean), 511-514.

Resumé of Safety in Natural
(McCullough), 528.533.

A Statistical Review and Forecast of the Petrol.
eum Industry (Blakeslee), 519:520.

Urzl(x)sual Refinery Accidents (Henderson), 501.

Giasoline Plants

504.
The Worker’s Health in the Petroleum Industry
(Kassebaum), 493.497,
Petroleum Section: (Conteat, 520.
Minutes, 489-53).
Officers, 489.490.

Physical Examinations: The Placement
from the Standpoint of Physical
(Vonachen), 234-236. .

Picric_Acid: Protective Equipment in the Handling
of Acids by the Consumer (Eherhardt), 208,

P.'ating: Electroplating Fumes and Vapors and
Their Elimination (Rastello), 104-108,

Pusters: The Value of § afe({ Posters in Accident
Prevention (Ames), 357.359.

See also Visual Education.
Power Press Section: Minutes, 225.247.
Oﬁicen, 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 Kettles: What the Safety Man Should
K7nzow About Processing Kettles (Craig), 166-

T 172,

Psychology: See Personal Factors. . i

Public Safety: Activities of Public Utilities in the
Prevention of Accidents to the Public (Jamie-
son), 549.552, L. X

Community Safety Organizations and the Public
(Skeel), 56-58.

of Men
Fitness

Gettin, acts and Keeping Records on After
Work Accidents sBunuenstock) 33.35, '
Highway Safety in Industry (Lecs, 38-40.

Industry’s Responsibilities in Community Safety
(Boggess?, 490.493,

The Officials’ Part in an Organized (Tommunilyi‘»‘
Program (Knoelk), 54.56.

What a Plant Can Do to Prevent After Work
Accidents (Koffman), 35-38.

Wh{ Have a Community Safety Council?
(Stricker), 51.54.
See also Traffic,
Public Spelkinf: How to Make the Safety Speech.
Lectures (Lee), 109-139.

Public Utilities: Activities of Public Utilities in
the Prevention of Accidents to Public
(]_amlenon{ 549.552. }

Ty&u;ul Publle Utility Accidents (Taylar), §52-

the

ijfcil Public Utility Accidents and the Les.
:osrzn T.earned from Them (Dickinsan), 554-

Typical Public Utility Accidents and the Lessons
I'.clmed from Them (Lounshury), 553-554.
What Are We Doing? (Scott), 540-542.
See also FElectrical Industry; Telephone and
Telegraph; Water Utilities,
Public Utilities Section: Contest, 549,
Minutes, 537.555.
Officers, 537.339,

Q

Quarry Section: Minutes, 249.270.
ers, 557.

Tiventy-Sixth National Safety Congress

R

Railroads: Adequate Accident Investigation and the
eed for Suitable Discipline Belore the Acci-

dent Occurs (Bucklc{. 597.599. R
Fmployee Training and Its Relation to Accident
Prevention on American Railroads (Hale), 590-

592,
The Past, Present and Future of Railroad Safety
(Syines), S87-589.

Stream Lining for Safety (Johnston), 594-597.
Rall, A. A.: Mental Causes of Accidents, 560-562,
Rastello, Dr. P. B.: 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.

Officers, 559-560.

Reigeluth, R. J.: Awards for No Lost Time Acch
dent Record, 286-288,

Reinhard, H. F. and Banash, J. I.: Welding and
Cutting Fires Ave Preventable, 385.387,
Resolutions: Report of Committee, 20-22, -
Responsibili?r: L‘reacin% a Sense of Responsibility
in the Individual Seaman (sz;). 367,

How Can the Foreman Most ectively Meet
His Responsibility? (Roherts), 608-610,

Who is Kesponsible for Industrizl Accidents?

(McArdle), 378-379.
ngh tsh7e§ Employer is Not Responsible (Keller),

W?kt‘;lye;Supcrvisor is Not Responsible (Sloan),
Why, the Worker is Not Responsible (Beil),

Rewards: Awards for No Lost Time Accidem

Record (Reigeluth), 286.288,

Presentation of Motion Picture Traffic Safety 4
Committee Trophy to Columbia Pictures, Inc., §

32.
Safety Practices of the Inland Lime and Stome
Company (Heitman), 26.
Richardson, J.
Efficiency in Mining, 402.404

Ritter, A. B.: Safety in Chemical Laboratories, 272 %§

274

River Work: Safe Practices in Use of Heavy Con

struction Equipment (Blanpied), 295-297,
Roherts, E. A.: How Can the Foreman Most
fectively Meet His Responsibility? 608-610,
Rackhoff, B, E.: Designing for Safety, 237.218.
Rope: The Safe Use and the Abuse of Wire Rope
and Wire Rope Slings (Whyte), 389-394.
Rubber TIndustry: Safety Device for Horizontal
Heater (l.oomis), 579-S80,
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 Seasion: 201-209.

Safety Equipment Section: Minutes, 581-585,

Safety Fundamentals Session: 173-181,

Safety Inspectora 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 Session: 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,

3. 3
K,: The Relationship of Safety v 3

See also Wood 'roducts Indusiry,

yers, R, R.: What Industrial Pusts are Haim.
B fulz Why? mso2
Shwartz, L. Industrinl Dermatitis and Hs Pree

vention -76.

t, C. B.: What Are We Doing? 340.542,
Stuz;v‘cgs, C. M.: A Program for Farm Safety,
Bepers: How May the Proper Setting of Shaper
Knives he Determined? 616.

Rattuck, S. F.: Safety’s Place in An Industrial

Retations Program, 448.451.
flicosis: See Dusts.
peon, L. R.: Penalties for Violation of Rules,
455-460,

Woad:
Jud

X e
tions and

G., Combating the Dust Problem in the
Products Industry, 612-614.

I.. E.: Community Safety Organiza.
the Public, §6.58,

n, C, W.: Why the Supervisor is Not Respon-
sible, 376.377.

Il Plants: Safety from the Standpoint of the
Small Plant, 143.145,
ith, Hon, B. B.: Address of Welcome in Be.
half of Kansas City, 1213,

Bwith, C. J.: Maintenance and Repair and Its Re-
l‘l‘;(l,on to Safety in the Metals Industry, 398.

retor, H. J.: Industrial Tuberculosis A Public
, Health Factor, 326-324.

iver, E.: Graphic Metlhod of Portraying Acci-

dents, 264-266.

taneous Ignition: Spontancous Ignition and

Its Prevention (Nuckolls), 63-66.

on., L., C.: Address of Welcome for the
tate of Missouri, 13-14,
e, R. C.: Work of the National Silicosis Con-
_ference. 257-260.

Electricity; Static Electricity as a Fire
Hazard and’ Its Control (Turkington), $9-63.
Railroad Meeting: SR7-599,

Industry: See Metal Industries.
an Axigraph, 197, 264.266.
: See Sand, Gravel and Stone Industry.

o Longshoremen? _345.346,
ton, R. C.: Safe Handling of Portable Acid
Containers such as Carhoys, Drums, Jugs,
Flasks, 201-204,
ficker, 15 F.: Why Have a Community Safety
Council? §1-54,
rvision: See Foremen; Management.
td, J. W.: Government Aid in Preventing
njuries to  Longshoremen and MHarbhor
Workers, 361-364,
J M.: The Past, Present and Future of
Railroad Safety, 587-589,

T

Tk Cars: Protective Equipment in the Handling
of Acids by the Consumer (Eberhardt), 207.
ng Section: See Meat Packing and Leather
Industries on,

ypical Public Utility Accidents,

) I.: Ffficiency and Safety in Oil Field
ransportation, 498-500.
one and Telegraph: Safety in Connection
ith Flood Emergencies as it Affects Tele-
pone and Telegraph (l.edwith), 547-548,
mile Industry: Following the Plant Flectrician
?chkham), 603-605.
Salety in the Needle Trade (Linstroth), 606-608.
' Threads of Safety (Harville), 602-603.
; Section: Minutes, 601-610.

Officers, 601,
tWeuss, Dr. J. S.: Prevention of Accidents in
Repetitive Operations, 242-247.
P, V.: Safety in Chemical Pilot Plants,
115-279,
Design: See Engineering Revision.

Tudex Y

A. E.: What is the Next Step in Controllin
Accidents t ' k.
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Traffic: Highway Safety in Industry (I.ee), 38-40.
Hngely Today and Tomorrow (McClintock), 22
21

N
See also Drivers and Driving; Public Safety.
Trophies: See Rewards.
Trucks --Hand: Recent Developments in the Safety

of Internal Transportation Equipment (Mc-
Auley), 239.242, .
Tuberculosis:  Industrial Tuberculosis A Public

. Health Factor (Spector, 326-328,

Turgeon, I.. P.: Safe Storage and Distribution of

Acids Within Industrial Plants, 204.206.

Turkington, E. E.: Static Electricity as a Fire
Harzard and Its Control, 59-63.

A\’

Vapors: See Gases.
Ventilation: See Also Air Conditioning; Dusis.
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
gac;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
Emergencies as it Affects Water Utilities
(Webb), 545-546.

Watson, Dr. C. H.: President’s Address, 14.19.

Webb, H. F.: Safety in Connection With Flood

Emergencies as it Affects Water Utilities, 545-

46.
Welding: Welding and Cutting Fires are Prevent-

able sBanash and Reinhard), 385.387.
Westling, 1..: Building Safety in Ships, 352.357.
White, R.°C.: 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 R. B.: Following the Plant Electrician,

s.
Wilsgga ?67 Eliminating Dangers of Cargo Hazars,
Wilson, l’ C.: Good Housekeeping in Woodwork-
. ing Plants, 614-616.

Woll, A. O.: A_ Plan to Create Interest of Seamen
in Prevention of Accidents, 350.352.

Women in Industry: Eliminating Accidents Pecu-
liar to Women in the Food Industry (Mc-
Keon), 319.322.

Wood Products Industry: Combating the Dust
Problem in the Wood Praducts Industry (Siss-
man), 612.614.

Goad ilousekceping
(Wilson), 614-616.

Preventing Accidents at the Point of Operation
on Woadworking Machines--From log to
Finished Product (Woods), 617-619,

See Also Saws; Shapera,

Wood Products Section: Minutes, 611-620.

Officers, 611,

onds, R. L..: Preventing Accidents at the Point
of Operation on Woodworking Machines. —
From Log to Finished Product, 617-619,

in Woodworking Plants -

A

Zoerh, A. S.: Safety in the Chemical Productj
Plant, 280.284. @ Frodiction




