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TH 12 Transaction® the Twenty-sixth National Safety
Congress, 1937, are published g 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 I. 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 1), $2 each; 11 copies
or more, $1.75 each; copies of the smaller volume (Volume
1), 75 cents each.

THE 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
climinate 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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20 North Wacker Drive
Chicago
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Counceil 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
directly 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 cvery state in the Union and many
of the Canadian provinces. There are about
100 foreign members. Included in the mem-
hership are industrial corporations, frms,
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
Iron and Steel Electrical Engineers in Mil-
waukee in 1912, As an aftermath of this
Congress the National Safety Council was
organized in New York in 1913 with 14
members. During the first year the mem-
hership increased to 97).

These safety pioncers hased their pro-
gram on the assumption that accidents are
unnecessary and avoidable. They began 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. Every ficld in which
a coordinated program has heen applied of-

fers striking examples of the possibilities of
accident reduction.

Results of Organized Safety

Since the National Safety Council was
organized in 1913, the national accident
death rate in all fields except motor vehi-
cle has been reduced 30 per cent. Because
the traflic field does not offer the 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 vears, with an all
time high in 1936.

Better-than-average results in motor vehi-
cle safety have been achieved among schon)
children, in commercial vehicle fleets, in
states with properly administered drivers’
license laws, and in cities with an cffective
community safety organization. These cases
indicate that the national problem can he
solved hy a carcful 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. It is not uncommon for an
industrial cstablishment to complete an cn-
tire year without a single disabling injury
among its employees.

In the face of such reductions the psychol-:
ogy of accidents is changing. Accidents are
hecoming out of date both from the view-
point of the employer and the employec.
They arc being recognized as a reflection
on the efficiency of the plant.

Looking Ahead

The universal character of the safety
problem makes it natural that the idea which
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has been fostered in the United States
should reach into other countries of the
world. Organizations 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 social 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
by 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,
I feel I can speak for every citizen of this
community—bid you welcome, because we
realize that the ideals of the National Safety
Council tend to make a happier life for all
of us.

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

We are aware that the eyes, 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 ahove 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 cnjoyable onc.




Industrial Dusts

WEDNESDAY MORNING SESSION

October 13, 1937

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

York City, and Vice-President for Engineer-
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

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
entrance of dust into the system by inhala-
tion, by ingestion, by direct absorption
through the skin, by irritation of the skin,
or by a combination of the foregoing.

The suspensions of particulate matter in
air have been broadly termed dusts, fumes,
and smokes. Such a classification is neces-
sarily arbitrary, since the line of demarca-
tion between them is not very sharp, and
the chief differentiation is based on the size
of the particles. Investigations by the Pub-
lic Health Service in dusty industries' re-
rtaled that al>out 70 per cent of the dust
particles examined were between 1 and 3
microns in size, only al>out 20 per cent were
less than 1 micron, and the median size was
I3 microns. Industrial dusts arc 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-
DO mircons in the greatest diameter.

While, generally speaking, according to
Collis, dusts are more injurious as their
chemical composition differs from that of
the human body, or from the elements of
which the body is normally composed,” it
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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
classing a substance as such :

"A poison is any substance which, act-
ing directly through its inherent chetnic
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 is caustic in reaction, or
whether it is absorbed into the blood stream
and carried to other centers which arc 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 I>c swallowed with
saliva, water, or food, and direct poisoning
has I>een traced to absorption by this
method; other dusts may art as irritants and
produce affections of the skin, irritate mu-
cous membranes of nose, eyes and throat,
often causing inflammatory diseases of
these organs.*

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

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

Kettle has stated that harmful dusts, if
inhaled into the lungs, may activate a latent
tuberculous infection; they may exaggerate
an active tuberculous lesion or a coincident
infection. If sufficient quantities 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,
hut such fibrosis is never sufficient to inter-
fere with the function of the lung.'

Some writers state that while the influ-
ence of nonpoisonous dusts on health is a
debatable subject, abnormally high death
rates from bronchitis and pneumonia arc
sometimes attributed to chronic exposure to
nontoxic dusts. l-arge 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 by
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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 disability 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 au 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 fioth 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

Organic dusts arc those which contain
carbon, and were originally supposed to
come from organized substances derived
from animal or plant life. Living dusts
rome under this classification, and are
thought to be of the same order of size as
industrial dusts, with which they arc fre-
quently associated. Bacteria are usually be-
tween 0.5 and 3 microns, except in a few
cases, such as the anthrax bacillus, which
ranges from 1 to 1.25 micron in breadth
and 4.5 to 10 microns in length and 10 or 12
microns in diameter. However, it is possi-
ble that the 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,
carbon-containing, arc made synthetically
by chemical process*, such as dyestuffs,
explosives, etc.

1. NONLIVING ORGANIC POSTS. As
the name implies, these arc comprised of
nonviablc particles, which may or may not
he inherently toxic or irritant, hut which
nevertheless produce untoward effects in the
human organism. "Allergic” dusts, or those
to which only certain persons arc or may
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become hypersensitive, with resulting
asthma, rhinitis, 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.

In reported cases of injury or death fol-
lowing inhalation of dust from organic com-
pounds, among the chief offenders are
paranitraniline, the dinitrohenzenes, chloro-
dinitrohenzenes, trinitrophenol, and nitro-
naphthalene. Eye damage due to inflamma-
tion of the cornea has occurred among
workers exposed to methyl violet dust. The
dust from paraphenylene diamine derivatives
is particularly irritating and dangerous,
causing not only a severe form of derma-
titis where the dust comes in contact with
the skin, but also prooucing acute inflamma-
tion of the mucous membrane of the
respiratory passages.* Toxic dusts may be
federated during the handling of powdered
(yes and in preliminary dyeing operations,
particularly the hydro-extractor process,
where particles are disseminated in all di-
rections.ll Coal tar and indigo dyes are
substances most frequently used.

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

Severe dermatitis is experienced by many
workers handling powder containing T.N.T.,
which is used in making high explosives.
Picric acid, which is also used for this pur-
pose, requires drying, and in this latter state
has been found to produce a dermatitis.
Picric acid is also the oldest synthetic or-
ganic dyestuff.ld Dermatitis occurs among
handlers of silk with varying frequency.
Sails determined that a rash occurring
among workers in a silk factory was due to
dust from silk cocoons imported from
Africa."

Persons engaged in the manufacture of
gninine and quinine preparations suffer from
skin phenomena, which occur for the most
part on exposed parts of the liody. and
may be caused by ingestion or by quinine
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dust, or powder form of the preparation, ex-
erting a direct irritating effect on the skin."
Dermatitis due to other vegetable dusts
such as vanilla, powdered arnica, pyre-
thrum, etc., have been reported.l'

Dental lesions, of occupational origin,
have been reported among workers in sugar.
The 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.”

Dork workers, transporters of grain,
workers in grain and flour mills, etc. are
exposed to (lusts during their work. Dusts
from cereals may contain many impurities,
which may cause an irritating action on the
respiratory passages, as well as inflamma-
tion of the skin. Digestive disturbances,
dental 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, they may cause acute reactions else-
where in the body. When the respiratory
tract is involved we have such well known
diseases as hay fever or asthma. These
diseases 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
effect after being caught in the upper res-
piratory passages. Should such an offending
substance be finely ground it could reach
the alveoli and as a result probably all *
physiologic reactions would be accelerated.”

In a survey of a plant where resin is
mixed, ground, and molded, it was found
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, but
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 snsccptible_ to
the substances they contain becoming
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,
etc. This disease may occur in two forms:
cutaneous (in which the organism affects
the skin), and pulmonary (when it is inhaled,
as in the form of anthrax known as wool-
sorters’ disease).”

Cases of tetanus, reported in connection
with jute manufacture, were traced to the
raw material, the hacillus having been found
in the factory dust.® Diphtheria, tub§rcu-
losis, smalipox, typhoid, or other bacillus-
produced diseases, may result from exposure
to infected dusts.

Bacterial sensitization can be the cause of
any of the allergic diseases, namely, asthm?,
perennial, hay fever, urticaria, 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 sta(;ked
while still wet and undergo fermentation;
they become covered with a wh_ite 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 resideqts qf
small agricultural towns where grain is
marketed. Farmers are exposed to fungll in
threshing wheat, baling hay, or handling
various small grains.™

Some other fungus diseases such as ac‘tino-
mycosis and blastomycosis are associated
with occupational exposure to dust. ’I:hc
former occurs among workers handlmg
straw, hay, grass, vegetable débris contami-
nated with mould, etc, Actinomycosis 18
likely to affect people engaged in mmmercx?l
handling, storing, and cleansing ‘nf grain
(grain distilleries, flour mills, grain crus:.\-
ing, breweries, and malting houses, etc.).

11. Inorganic Dusts

Inorganic compounds are ol n'linera!
origin, not requiring a living organism to
produce them.” A number of dusts not
usually classed as toxic may, under some
conditions, produce untoward effects on tlge
human organism. Classified under inorganic
are toxic and/or irritant, fibrosis-produc-
ing, and nonfibrosis-producing dusts.

a. Toxic and/or Irritant. Toxic dusts are
those which are inherently toxic when in-
haled, ingested, or otherwise abforbec'l.
Among those which produce sy}tgmnc poi-
soning, some of which are also |rr|t§nt, are
the dusts from heavy metals and their s'alts.
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-
mediately cause a reaction in the upper
respiratory tract of such severity that they
are prevented from reaching the lungs, al-
though they may cause lung damage by
extension of inflammation if the mucous
membrane is corroded.” Lime, calcium oxide,
and the di-chromates are examples of irri-
tant dusts. An inorganic dust may possess
both toxic and irritant properties, and the
poisoning produced may be the combined
effect of more than one mode of entrance
into the body.

Of the directly poisonous 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.*

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

In the case of poisoning from some heavy
metals, exposure may be to both dust and
vapor. For instance, investigations have
shown the safe limit of fotel exposure to
lead oxide dust and fumes to be less than
L5 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
ctoncentration, after such concentration ex-
ceeds 2.0 mg. per 10 cubic meters.®

Alkalis and metallic oxides are common
causes of dermatoses. Lye, potash and
lime are known to cause irritation to plas-
terers, cement-makers, bricklayers, masons,
stonecutters, modellers, and metal platers."
Ulceration and perforation of the nasal sep-
tum occur among workers exposed to the
dust of soda ash: systemic poisoning also
Sccm: from inhalation of calcium cyanimide
ust,

Cases of dermatitis, scleroderma and can-

® -

cer arc 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
sufficient concentrations over a long period
of time, have been shown capable of pro-
ducing a pulmonary fibrosis, nevertheless,
the pneumoconiosis characterized by nodu-
lar fibrosis has to date been shown clini-
cally and experimentally to be associated
only with the inhalation of dusts containing
free silica.

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

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

The chief distinction between silicosis and

conditions «due to simple reactions caused
hy other dusts is the active proliferative
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reaction in the tissues which results
progressive nodulation. Silicosis, when once
established, strongly predisposes the lungs
to infection, especially with the tuhcr(:le
bacillus. Chronic interstitial pneumonia,
chronic bronchitis, and emphysema are fre-
quent complications of advanced degrees of
silicosis. ] .

The relation of the acute respiratory in-
fections to the reaction due to dusts 'other
than free silica has never been established,
though a heightened incidence has often
been shown statistically in workers in dusty
trades. It is fairly certain that a dust dam-
aged lung, whatever the cause, fares much
worse if an acute infection does supervene
upon it.’ ’

In a study conducted by the U S. Public
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.™

c. Nonfibrosis-Producing Dusts. These
are inert, that is, they do not cause fibrous
tissue to be produced, but may bhecome
encapsulated or lie free in the tissues; or
they are absorbed without production of
fibrous tissue. Included among t]wm are
alundum, coal, corundum, emery, ln'ne%lone,
magnesite, marble, plaster of paris (gyp-
<um), and polisher’s rouge.

Dust Control

Fngineering and medical (‘(n!nml are !he
two most important factors m combating
the industrial dust hazard, and are to a large

extent complementary.

As  bLanza®

Fngincering Control. :
“Ih

stated in a recent paper,
principle in dealing with

seminated into the atmosphere.

never wholly satisfactory.

Lanza further cites various melhmk. used
in controlling dust. These will he reviewed

since a paper dealing with the
will follow

but brietly, A !
subject of dust control in detail,
on this program.

has
is a basic
a dust hazard that
the dust should be attacked at its 1'mint .nf
origin and thus prevented from heing dis-
After the
dust has been spread throughout the air it
is difficult to deal with it, and r(~lia|wc.muft
he placed on individual protection, which is
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Dust may be entrapped at its source by
suction devices and thus removed and col-
lected. Familiar examples are exhaust l\oodsl
in grinding operations, and the devices usec
in rock drilling. )

Generally speaking, tl'fe exhgust ventila-
tion method, where applicable, is to be pre-
ferred in controlling a dust hazard. Wat};r
may be used to entrap dust. an(_i prevent i :
dispersal, and under certain c1r§‘umstance.c
it may be of advantage to cpmbmc the us
of water and the use of suction. Sometlmc;
a dusty process can be completely e:nclo«set
in a sealed room or compartment. It mus
be remembered, however, that any mechani-
cal device of this kind offers adequate pro-

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

reat deal of attention has ln;en given
th:: .fubject of individual protection fr'o;n-
dust, and there are many types o‘f re;};:;w
tory protective devices now available. ||i;-11
are generally of two types: those w <
provide fresh air from an uncontam;na'
source and those which rely upon a ﬁ|termg
medium for removing dust from t\;‘. air
breathed. Where the use of such a ¢ evncs
is indicated, only one of the types appnl'gvc':
by the U. S. Bureau of Mn{leﬁ shou k):
used. As a rule, it may he said tl!at n;as.;,
respirators, or other such protective ¢ ev:lcle
should be used only where exposure to the
dust is intermittent and hrief, or whf‘re
<ome unusual condition m'akes ;Lmnre ade-
quate dust control impracticable.

Where bacteria or other living dusts mn
the air are associated wil'h a process, ster-
lization methods such as increased tcmqer:;-
ture, ultraviolet radiation. ‘and chemicals
like chlorine or other bac.teng‘dal suhstances,
may be of use. Pasteurization temperature
(about 140° F.) will kill most organ‘{st'nf
except those bearing spores. Steam (ml:o
fection is used for horsehair, and p;’ovcs X
be practicable if the temperature oes Irme
exceed 230° F. Wool ﬁhr(‘ﬂ', 'lmwcycr, o5
their clasticity by steam (l|<ml'och(.m.Fan_
the “Duckering” process now ucc.d mf ,mz-
land includes soaking of thq woql ina nrn:It
aldehyde solution, and drying in a curre

are few occupations in W

teria to cause untoward effects i man.

irritation,
include

° F.*2 There
ir at a temperature of 160 F.
o ew ' hich there would

he a sufficient concentration of dead bac-

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

gloves, goggles and aprons; as well as pro-
tective salves, ointments, or other com-
pounds to delay or diminish the irritant
action. General rules for hygienc and good
housekceping 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 chieck on the efficacy of the engineering
control methods already instituted, or a
measure of the need for new protective de-
vices.

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

The preemployment examination is made
o determine the employee’s physical and
mental fitness for work. It serves to dis-
close 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 employee,
but rather for allocating him to the type of
wvork for which he is physically suited. A
worker should be given employment unless
otally unfit, or unless his disability, even
though slight, would cause him to he a haz-
ad to himself or his associates. Further-
more, the practice of preemployment
examinations should be extended to include
executives and officials of industrial organi-
ntions.

“The purpose of periodic physical
examinations is to secure and maintain
phycical fitness and therehy lengthen work
spans,’™ Reexamination of employces some-
times results in the discovery of defects and
dicabilities which were not observed at the
tme of employment. In such cases, an oc-
wpational adjustment should he made to
provide continued employment, hut remove
the risk of permanent injury.

Reexamination of employees is required
W law in certain occupations in which the
taindling of poisonous or otherwise deleteri-
s substances may result in the contraction
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of disease.” Since some occupational dis-
eases 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 discase 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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Eliminating Dust Hazards

By ARTHUR S. JOHNSON
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dust supression

sulting freedom from dustiness was <o satis-
factory that efficiency held little interest to
the owner. This is exceptional, however, and
L offer the opinion that dust suppression jobs
should he engineered.

A dust-suppression installation is a safety
device, designed and operated to provide pro-
tection against possible disease and provide a
sense of security which must be absolute. Its
safety is not rushing air and rattling chips but
a minimal residual dustiness. There is no
more pathetic defeat for a dust control joh
than to find faith in its effectiveness so low
that workers must wear respirators to find
the 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.

In order to develop more fully the engi-
neer's place in this dust control program, i
seems desirahle to separate as sharply as we
can the diagnostic considerations from those
which deal with control. In the frst com-
partment we can place all the analytical com-
ponents which describe the hazard and its
exposure, the probability of its producing il
health and all the rest of the medical and
industrial hygiene facts which make out a
case against the existing dust. In the second
wmpartment place the knowledge of physics
and engineering necessary to plan the dust
control program and so design it that when
mstalled its performance follows prediction
that the probability of industrial disease is
reduced to insignificance.

The Industrial Hygienist

Our first feature of interest would naturally
be the specific and relative toxicity of silica,
slica-bearing and other dusts which make up
the dust health hazard. Much might be said
© advantage ahbout the quality and quantity
of hazard in many dusts. The acquiring of
this knowledge has heen, and must remain a
redical problem. It involves gross and micro-
xopic pathology and x-rays, and experimental
amimals, Engineers do not talk that language.
Industrial hygienists do; they are a happy
ombination, half doctor and half engineer.
Many of them are quite capable of handling
te dust health hazard in all its phases of

wrestigation and control. For the purpose of
. ; i o good. There R ECIRANOT LT Pose.
job was engineered 'tlﬁf‘m?: :‘hatg were never Ji§ i discussion T throw their interest in with
arc many good installati The re- I e doctors.

Industrial Dusts

I want to go so far in my opinion as to
state that the engineer should not attempt to
define the quality of health hazard in a given
plant or industry, nor should he establish
threshold limits of safe or permissible dusti-
ness. This may he debatable, but I shall con-
tend that the engineer who writes the speci-
fications of hazard and dust tolerance is really
an industrial hygienist, and is using a very
much broader knowledge than engineering
alone.

In the first case the quality of the health
hazard is an opinion arrived at after studying
all the environmental conditions including the
reneral sanitation, occupational analysis and
a scientific analysis of the dust exposures.
In the exploration of dust exposures, the
nature of dusty operations must be viewed
from physical, chemical and mechanical
aspects, the determinations of dustiness must
he not only counted and classified by particu-
late sizes, but chemically and mineralogically
analyzed. The plant layout must be studied
with respect to dust production and distribu-
tion, and the housekeeping and existing dust
control equipment evaluated. The presence of
specific hazards, such as toxic gases, abnor-
mal temperature and humidity conditions, etc.,
must he explored for their complicating effect
upon the whole picture. This is distinctly an
industrial hygiene job, and some of the most
critical data requires only medical viewpoint.
This is absolute in the case of tuberculosis

study and the qualifying of men for employ-
ment.
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So far, not one atom of engineering to
suppress dust is involved. It is entirely anal-
ysis of hazard. The diagnosis must be that
the dustiness is hazardous to health or that it
is safe. If it is hazardous, it must be brought
down to a specified residue. If it isn’t, leave
it alone. On the second point, if the hygienists
can not specify threshold limits graduated
upward for relatively less hazardous dusts,
let the engineer not worry about it. The
diagnosis is dust which is harmful and too
much of it. The remedy is control of the dust.
The engineer designs controls which will
produce the lowest practical residual dusti-
ness. He should not attempt to write his own
specifications of threshold limits or permis-
sihle dustiness. This may be an important
goal in the study of dust health hazards.

Safe Limits

At the present time the medical men and
hygienists believe that quartz dust is safe
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helow five million particles. They seem will-
ing to graduate upward to 20 million for
medium silica and 50 million for low silica
percentages. IFive million particles is virtually
dust free, and is very difficult and expensive
to achieve and maintain. The declaration of
safety of the installations must remain in the
hands of the medical and hygiene groups in
whose hands now lies the responsibility for
determining the hazard.

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

Prerequisite Knowledge

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

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

Any less survey cannot 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,
hoth when the air is in turbulence and for
stream-line motion. He should know terminal
velocities, movements due to centrifugal mo-
tion ; flocculation and the effects of air motion
and the effects of humidification on it. He
must know all about the difficulties of wetting
and what is known about overcoming these
difficulties. He should know the several elec-
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trical phenomena which bear upon dust be-
havior.

Those are all principles of physics which
explain the behavior of dust and upon which
enginecring practice must be based. They
must be understood and be taken into account.
Dust control is not a matter only of general
ventilation ; the engineer must study the pro-
duction as well as the dispersion. The problem
should he analyzed to determine the applica-
bility of segregation, enclosure, wetting, local
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 had
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. [Lach
system must consist of collection hoods, pip-
ing, air-cleaning plant and a source of suction.
Before selecting a hood for a job the engineer
must know dust dispersion by dynamic pro-
jection as well as dust dispersion by air cur-
rents, and design the hood accordingly.

Knowledge Needed

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

where in industry. All the possibility for]

entrapping dust and much of the efficiency
the system lies in this factor. Air velocity
static suction, and rate of air flow are a
related, and they must be known. It is ess
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systenm. Loss at the hoods, loss at the bends
aqd loss in the ducts must not be guessed at.'
Pipe design must take into account the gage
of the metal and reinforcing to withstand
pressures and erosion.

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

MOI:C physics and engineering calculation
goes .mto the air-cleaning apparatus. The
selection of gravitation, inertial or filtration
mcthod_depends upon what the dust is, the
calculation for any methods requires knowl-
ed.ge Qf discharge through stacks, the deter-
mination of sizes of settling chambers; the
behavior of cyclones. The use or non-use of
a filter, and if so, what type, how it should
per.form, how big it should be, what kind of
rcmstancc. and how much each kind offers, to
say .nothmg of their proper location “;ith
!’tlatl()n to cleaning, accessibility, etc., are all
tems for accurate engincering determination,

Apparatus to check the behavior of installa-

Consider'ahlc confusion has existed in the
st as to just what is the physician's func-
n in the prevention of dust diseases, and
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tions st he known and used. Performance
cannot »h(‘ 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_)() I give the problem too severe a build-
up? I think not. Remember these two things :

) 1. You are dealing with hazardous mate-
rla! so small in size and so little of it by
weight that it is as invisible as the air that
hears it.

2. Physical laws involved in the hehavior
of dust and air do not permit inexpensive
methods of control. T am acquainted with
budgets set up for this purpose which amount
to more than a quarter of a million dollars
and [ know of many where 60 to 80 thnus;md'
dollars is involved.,

T.hc need for this much engineering is rec-
ognized by men who know. Already much
!me 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.ACS.
Chief Surgeon, Maryland Casualty Co., Baltimore, Maryland

recognize the disease when it is fully de-
veloped.

It is not necessarily the physician’s func-

st what is the engineer’s. It is very ob-
us upon even casual thought that the
0 sciences 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
e dangerous and what are not. He must
w how those dusts enter the body and
manner in which they do their harm. He
st be trained in the examination of per-
s who are to be employed to work in
t, and to discover those who are already
aSt?d. or are peculiarly susceptible to
t d_nseasc. He must be able to detect the
t signs of disease in workers who are
sed to dust, and must be prepared to

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|
asbestos fibre of dust to prevent wasti
material.

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

tion to analyze dust. That is a task for the
chen'!ls.t and the petrographer. It is not the
physnylan'.ﬁ function to count the particles of
fiuq ina given industrial atmosphere. That,
in reality, is the function of the engineer. It
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
with 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 expuse(! 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 tl}cnr (.langerom
propertics, they may be divided into three
general groups.

1. Those which are dangerous because 9[
their poisonous action, such as lead, arsenic,
mercury, and similar substances.

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

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

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

It has been generally believed !hat the
harmful effects of dusts inhaled into the
lungs depended more upon their physical
structure than upon their chemlca!. !t was
believed, for example, that silica dioxide, or
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 ‘itshhart.nf;ll effetc_tsnvzrcy
largely to a harmful chemical reactiol -
culiinyg between silica dioxide and }he_bod_y
tissues. It so happens that silica dioxide is
decidedly a tissue irritant to the.b(?(ly, re-
gardless of the part of the body it mvad_es,
it causes local irritation, local destru_ctlon
of tissue, and the replacement of that tissue
by scars. . .

Thus, given a dust conlainin_g sn!lca diox-
ide in sufficient concentration, in sizes .small
enough to permit its entrance to the gltlm?\te
air spaces in the lungs, we have a situation
which offers danger to the worker.
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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 withstan'd_succcufully a
concentration of dust contammg'IOO per cent
silica dioxide in a particulate size less than
10 microns, in a concentration not in excess
of 5,000,000 particles per cublc_f()nt. 'l[ we
decrease the percentage of silica dqu1de
present in the dust, we can Forrcspondlngly
increase the concentration with comparative
safety. We must, of course, tz:xke' 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 fo(_)t. 1{ the result
is under 5,000,000 the condition may l.)c con-
sidered relatively safe. 1f the result is over
5,000,000 the condition must be regarded as
unsafe. .

Bear in mind too that silic_osis is esscnt{ally
a disease of great chronicnty. E?(cept in a
few exceptional instances it will require
from seven to thirty years fmi a w.orker to
develop advanced silicosis. I't is evident too
that coincident dusts may either tctard the
development of silicosis or hasten it Recent
research seems to indicate that' sh‘e admix-
ture of aluminum dust to a silicious dusf
will greatly inhibit the reaction of th_e 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 Iqarned hgl'
to cure silicosis, but we are learning r_aplh‘y
how to prevent it. Our knowledge in t l;
respect seems to be limited to the removal o
dust from the breathing zone of the worker.
Later discoveries may show us how to
modify existing dusts .wnh' cf)nta'mmant
dusts that will render silica dioxide innocy-
ous. .

ing to its very great chronicity, 1
on(l;rw‘ttl"xge rare case who gctg:ally d.cvell‘(;p
disabling silicosis during his industrial life-
time. It is realized, of course, that' excep-
tional instances take place, but the cou}cnda

ravages of age usually keep pace’ with :l’

efects of dust, so that muF!l ~ ghei iy

ability usually attribut_ed to silicosis is 0 3:

in fact, actually attributable to o_ther

eases or incapacities which advancing y¢
bring in their wake. To me the great peril
<ilicosis, the peril not only to the indust
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worker himself, but his family, co-workers
fllld the public generally, is the accompany-
mg susceptibility to tuberculosis.

Complicated by Tuberculosis

Silicosis per se does not kill. Tuberculosis
as a complicating factor of silicosis rarcly
recovers despite treatment, and the ind;-
vidual so afflicted is not only totally dis-
abled himself, but a definite menace to all
with whom he comes in contact, particularly
the fellow worker who may have silicosis.
So perhaps the most important places in
which the services of the physician in a dusty
trade are necessary are—first, along lines of
discovering and barring from exposure to
a silicious dust those persons who may al-
ready have arrested tuberculosis; and sec-
ondly, discovering those persons already ex-
posed to dust, possibly already silicotic, in

whom tuberculous infections may have de-
veloped.

It is well recognized that no individual
should be exposed to dust containing silica
dioxide until he has undergone a thorough
physical examination, including carefully
made and interpreted x-ray films of his
chest. It is likewise obvious to anyone fa-
miliar with silicosis that no person who is
exposed to silicious dust should be denied
the privilege of frequent physical examina-
tions and x-rays of the chest, not entirely
to discover the existence of possible silicosis,

but to discover a coincident tuberculosis if
such existes.

A man so diseased should, in protection to
}umself and to all with whom he comes
n contact, be removed from industry. Let
me etpphasize the uselessness of a physical
examination, unless it be accompanied by
properly taken x-ray films, except in cases
of gross tuberculosis.

It is the function of the physician, there-
fore, to conduct in a thorough and an intellj-
gent manner the pre-employment examina-
tion of all persons who are to he engaged
in a dusty trade. The purpose of this ex-
amination should be threefold. First, to
discover and bar from employment in dust,
any person who is suffering from tuber-

culosis in an active, a quiescent or an ar-
rested state.

A possible exception might be made in
in{lividuals suffering from a so called healed
primary complex, or a healed childhood in-
fection. It is well known that exposure to
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silica dioxide is very likely tu excite into
activity a turberculous lesion which may be
futescent or arrested, and once such a lesion

is reactivated, the chances of recovery are
remote.,

The sccond problem which confronts the
physician at the pre-employment physical ex-
amination is whether a given individual is,
by reason of secondary physical defects,
more susceptible to the development of sili-
cosis than a normal. Is he suffering from
diseases of the nose or upper respiratory
tract, such as chronic sinusitis, disease of the
lungs or air passages, or obstructions which
produce mouth breathing ?

We must remember that silica dioxide is
not dangerous until it reaches the lungs, and
that the normal individual retains in the
nose and the upper air passages a large
quantity of the dust inhaled from the atmos-
phere. In 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 and circulation, of the kidneys, possi-
bly syphilis, chronic coincident diseases of
the lungs, all may render a man more sus-
ceptible to silicosis than normal. The physi-
cian at his pre-employment examination must
follow certain established criteria in this
respect, and bar from exposure to dangerous
dusts those persons who through existing
disease may be more ready prey to silicosis
or tuberculosis.

Re-Examination Needed

After the applicant for employment has
successfully passed his physical examination
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 pul-
monary fibrosis, but what is even more im-
portant, to detect the early evidences of
complicating tuberculous infection.

A man should not be dismissed from em-
ployment in a dusty trade merely because he
has evidences of non-disabling silicosis.
Workers in dusty trades, especially stone
cutters, moulders, pottery workers, and
similar craftsmen, are usually highly skilled,
and it seems unfortunate from a social and
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.



9%

They should be denied e.mpl(?ymem in a
dusty trade if that condition is found at
pre-employment examination, l'mt. they
should not be barred from continuing an
employment in which they are already en-
gaged. Of course, in such instances you, as
engineers, must realize that you have failed,
because if you had kept the breathing zone
of the worker free from dangerous (Iu§t<,
ilicosis would nut be present on physical
examination. . ‘

In this work of preventing dust diseases in
industry, it should be evident that the closest
and most intelligent cooperation hetween the
physician and the engineer m necessary. Th:i
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
engineer how such dusts or other materials
enter the body, how they leave the bhody and
what they do in their passages through or
their recidence in the body.

Must Make Analyses

The engineer must in turn tell the physi-
cian of the harmiul dusts and other sub-
«tances surrounding his workers. He must
make chemical and petrographic analyses of
1he dusts, and other indicated analyses of the
atmosphere in the workshop. He must make
dust connts and check his connts at regular
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intervals, conferring with the physician in an
effort to discover whether, in the hgl'n. of
their joint knowledge, working COIl(!llIOll;l
are dangerous. He must develop and insta
carefully designed ventilating cquipment. 'Hc
muast arrange for madification of chemical
and other industrial processes, where suc]u
modification is possible, and must bend his
efforts toward removing from the danger
sone of the worker the offending substance,
whatever it may be. '

Too many engineers construe this ttu.nctlon
loosely. They pass on to the phys:c.naln as
his responsibility certain functions whic 1‘es-t
sentially are theirs; such functions as (}fsl
analyses, dust counts, and snmnl;'u' technica
duties. All too often it is considered ade-
ruate merely to install a fan.

Ventilating devices in dusty work rooms
must be constructed only after careful en}
gineering study has given a kno\j\‘lcdge 0i
the physical properties of t\‘lc air ?md 0
<ubstances polluting it. It is possible to
calculate to a very fine point the vqlume of
air that must be removed from a given spot
to remove the dust originating at that place,
and the engineer must approach lis tas}(
from just as scientific an angle as the phys:-
cian approaches his.

There is no room in industry for hap-
hazard methods on_ the part of either the
physician or the enginecr.

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

We may consider metal fumes as solid
nrticles gencrated by condensation from
metal in a gaseous state. Conden<ation is
wually accompanied by oxidation.

There are two chief physical character-
wtics of metal fumes which bear a direct
relationship to the case with which they may
he ahsorhed: (a) The solid particles are
much finer than atmospheric dust, probably
averaging less than .5 micron in diameter;
) they tend to floceulate and settle out of
the air as dust. The finer the solid particles
aspended in the air, the longer the time
required for them to settle out. Many of
the coarser dust particles in the air are
mapped in the upper respiratory tract and by
the ciliated cells lining the trachca and
bronchi, while the finer particles may be
arried to the terminal air spaces of the
'mgs. Here they are taken up by the phago-

The meeting was called to order by Voyta
Wrabetz, Chairman, Industrial Commission
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of Wisconsin, Madison, who presided and
introduced the speakers,

Injurious Effects of Metal Fumes and How to Prevent Them
By ROY R, JONES, M.D.
Division of Labor Standards, U. S. Department of Labor, Washington, D, C.

cytic cells and are eliminated chiefly by way
of the blood and lymph.

Sayers and his associates® found that only
about 15 per cent of inhaled particulate
matter, such as lead dust from automobile
exhaust gas, was retained in the lungs, the
remainder passing out with the exhaled air.
Drinker and his associates’ and Brown® made
quantitative measurements of fumes retained
in the Jungs. They found a direct relation-
ship between the percentage of fumes re-
tained and the size of the particle and the
density of the fumes breathed. They also
showed that slow deep breathing increased
the reaction resulting from inhaling zinc
fumes. Such breathing should increase the
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, nclud-
ing the burning of metals or metal
covered objects, especially hy means of
acetvlene torch or electric arc.

In the first class, the ores or metals proc-
essed provide the source for the generation
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placed in the main exit. We had “Fourth of

July” across the top. “Automobile accidents

with a question mark “Persons injured 'wnh
a question mark; “percons killed” with a
question mark; and then in brackets on the
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outer edge, “Do your part to keep these at
zero.” Then just a little phrase at the lmtt(m;
here: “Remember this, safﬂ.y is like a h'al
game. It is the number of"tlmcs you arrive
safely at home that counts.

ADJOURNMENT

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

With respect to steam bhoilers and steam
fines, the safety man should he familiar with
those factors that produce weaknesses re-
slting in failures—factors that are prejudi-
dal to the safety of personnel and property.
The safety man is not necessarily concerned
vilh efficiency of operation, hut he is con-
terned with haw the equipment should he
sperated in the interest of safety.

The term steam hailers and steam piping
wvers a great variety of equipment ranging
from the inconspicuous steel or cast iron
beating hoiler, the pressure of which rarcly
aceeds 10 or 15 Ibs, per square inch, up to
the mammoth stcam generating units capa-
¥ of evaporating over a million pounds of
water per hour at a pressure of 1,400 lhs,
wr square inch and delivering steam at a
temperature of 900 to 950 degrees I
Obviously, such a wide range makes it im-
wssible to discuss the various factors that
dect cach of them. However, there are
artain fundamentals applicable to boilers of
Wth high and low degree.

Internal Deposits

Deposits or accumulations on the internal
wriaces of parts of boilers exposed to high
rature gases interfere with the rapid
urption 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
resd by 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 absorhs heat at a suffi-
ciently rapid rate to prevent the metal from
becoming  averheated. However, interfere
with this orderly process and the metal very
rapidly overlicats to the point where it loses
practically all its strength. Internal pressure
then pushes the metal out and causes the so-
calted “hulge.”

In water tube boilers bulges on tubes not
mfrequently 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
cxpense point of view.

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

A serious explosion of this kind happened
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Steam gages sometimes give Wrong read-
ings and need to be tested frequently. Blow-
off connections, particularly on horizontal
return tubular boilers must be of sturdy
construction and properly protected  from
high temperature pases Blowolf valves
must also he of heavy construction and so
arranged that they cannot e quickly opened
or closed. There have heen a multitude of
accidents to persons due to failure of some
part of the bBlowoff 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 mecans 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 best
possible care and attention. However, there
are many hmler plants that are hut very
inadequately attended and in thousands of
small heating plants the attendant is wholly
uninformed 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 tecs, clhows and the valves,
and usually in the pressure line.

Water hammer not infrequently occurs in
«team lines, especially when starting up cold.
A <lug of water traveling at a high rate of
epeed can deliver a dedge hammer blow at
an abrupt change in direction or dead end,
and many cast iron fittings are hroken in
this way. Expansion and contraction stresses
that are not properly provided for, not in-
frequently result in cracked fittings or valves
that permit the discharge of steam. Fven
low pressure steam i< 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 bholts
and flanges and the provision for proper
expansion can he checked.
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Construction and Repairs

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

There have been so many instances of
improperly welded joints, both in pressure
vessels and piping, that every precaution
should he taken to assurc welds of an accept-
able and safe nature. There need he no
great concern ahout welded hoilers, because
that work is invariably done in shops that
are properly equipped and supervised. This,
however, is oot necessarily true with pres-
<ure vessels of various kinds.

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

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

Roth the rules for repairs and the quali-

fication of welders should be familiar to
those concerned with equipment to which
welding may he applicable.

ess than six ronths ago the welded-in
patch in the bhottom of a horizontal retum
tubular boiler in a saw mill failed. The
patch measured 24" x 36" and was suff
ciently large to cause ? major explosion. Ome
man was killed and the hoiler house was
demolished. An examination showed that
it was a miserable job
done by one entirely jgnorant of the danger

of that kind of repair as well as heing =

inexpert welder.

of welding, evidently]

ampressor plant and system.
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The report of the nnmillati'ng mm_mm
was presented by C. W, Smn'th, chair
Other members of the committee \vt;:"e
S. Regula, S. E. Whiting, Dr. M. G.

. wual  mecting  of  the A‘SSI',-
F.l:l;z'ilvtccslng Section of the National .\af(‘t(}i’
Council followed a luncheon :\nd_convencl
with D. L. Royer, Ocean Accident an
(yuarantee Corpuraliuu,_ New York Lllty,l
general chairman, presiding. A'Il reports ;a(
heen mimeographed, and copies were dis-
tributed at the luncheon.

A report of the address delivered atf t:\c
meeting by Elmer A. Holbrook, dean of the
Schools of F,nginccrit}g and Mines, Uqllrell;-
sity of Pittshurgh, P_ltlsburgh, Pa., will be
found elsewhere in this record.

officers, as elected, will be four_ud in v
section of the Coagress Transactions.

ingi i ion i d those on “
Engineering Section mc!ude se
U:g,of Acids,” "Industnaj Dusts,” “Presi
Vessels,” “Industrial Fumes, Gases

Inspectors.”

anna, N. Y. (Niagara Frontier Chapter)

Engineering Section

The essence of carly safety work was the
safety education of the worker. Fducation
has ever been one of the two legs supporting
safety.

We did not go far in our safety program
until we discovered that safe materials, safe-
ruards, safety standards and safe equipment
were equally potent with worker education
in reducing accidents, These material things
constitute the second leg of our sa fety body.

I notice with pleasure a wide diversity of
we of the term “engincering” in the world
of safety. There is nothing to tell you that
i man must go to college to be a safety en-
frineer. Nevertheless, an engineering college
i perhaps the place where a man may learn
easiest how to design a safe boiler or build-

ing or of the thousand and one material fac-
rmrs of safety that we associate with engi-
wering. He lcarns there also how to draw
conclusions from his facts, and we trust he
may later in practice act with professional
wisdlom,

When we remember the efforts of the Red
(ross thirty years ago, or we read again the
fist mine inspection act in Pennsylvania,
there was little to indicate that safety cver
vould be of professional engineering inter-
t. Today when you consider the enormous

and R. F. Thalner. The committee’s list ol

Other sessions sponsored by the ASS

Vapors,” “Safety Training,” and “Safe§

kcumulated data on the material side of
afety, engineering of its writings, its myr-
d standards, its exacting practice, you
ust admit that to absorb, interpret and ap-
v this world of material requires a mind
ined to the college or equivalent Jevel. As
parallel example, electrical engineering was
heard of before 1880, yet in the past 50-
d years, it has through research and prac-
e accumulated data, writings and stand-
< of such importance and variety that the
Ingle human mind cannot in a lifetime span

whole field.

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

@

Engineering and Industrial Accident Prevention
By E. A. HOLBROOK
Dean, Schools of Engineering & Mines, University of Pittsburgh, Pittsburgh, Pa.

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

Scveral years ago it seemed that the time
had come where in a great industrial center
like Pittshurgh we should offer a course in
Safety Eungineering on a college level. We
determined in this course not to deal with
safety as applied to any specific industry,
for we believe that in these industries them-
selves, the special application of safety prin-
ciples best can he mastered. Rather we tried
to mmcover the hasic principles or essence of
satety 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.
1. W. Hallock, and for the past two years
under [rvin Brinkman, safety director of the
McIntosh-Hemphill Company. The classes
have varied between 20 and 70 men enrolled.
A curious difliculty has been the absence of
a satisfactory text book. Is it not noteworthy
that although there are hundreds of college
text hooks covering almost every conceiv-
able engineering subject, 1 know today of
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no text suitable for a college course in safety
engineering.  The  Armour institute  of
Technology has admirable courses in fire
prevention engineering, and Harvard Uni-
versity has undertaken extensive work in
trafiic and highway engineering and reeently
has offered 15 fellowships to men wishing
training in this ficld. These exceptions bring
out hy contrast how little attention most en-
ginecring colleges give to safety.

Perhaps it will take another gencration of
engineering teachers to recognize that today
safety is a part of every engineering proh-
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 agencics, the child in the school,
the man on the street, and the woman in the
home. But for some reason you have not
made the engineering colleges safety com-
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
year and next, yes even from generation to
generation. You should have at work men
trying to explore for that essence in safetly
problems which 1 sometimes think cannot
wholly be expressed—it can only be felt.

May 1 call attention here to the fact that,
<o 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
wovernment, in religion, and in peoples. Fs-
<entially it has heen the repository of great
ideals and truths, equipped to pass the torch

‘ Troenty-sixth National Safety Congress

down from generation to generation, un-
dimmed and often refueled. For this rea-
con alone, 1 say to the National Safety
Conneil that you ought to form an alliance
with one or more American engineering
«chools, trusting in this way to insure the
perpetuation, without fear or favor of all
that is at the heart of safety.

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

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

On this foundation must come courses in
the principles of safety engineering offerced
to the undergraduate enginecring student.
Whether you like it or not, the truth is that
the bright young hoys of today go to col-
lege, most often to an engincering school,
whereas the similar hoy of 30 years ago gen-
crally entered industry after high school.
This means that the future safety engineers
and industrial leaders are largely going to
he products of a four year college engineer-
ing course.

Safety engincering can't just be discussed
like politics. 1t must be felt, it must be lived,
it must be instilled into these young engi-
neers firmly. Then and then only will they
react instinctively to safety in engineering.
1 do invite, most earnestly, the attention of
the Executive Committee of this Council to
the need, through cooperation with the en-
gineering colfeges, of educating our future
engineers in safety.
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t.Or';\t:o:r or foreman, due largely 'f’ ; o
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ki Carthy, Satety
hy Acting Chairman M) Mc;cncral Motors
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1 he is in the

certam npe.rat
t fall within

N
explain company policie

y in explaining U

the company will not tolerate accident-
prone employees, for they are distinet haz-
ards to themselves, their fellow workers,
and to company eroperty. The employment
man should he thoroughly familiar with
conditions surrounding the job for which
he is selecting a man. He should know the
fatigue elements and the tvpes of workers
required for the job, remembering that
upon his ability to select men depends the
functioning of a smoothly running organi-
zation. The employment office itself can be
an important factor in creating the correct
impression on the new employce—neatness
and orderliness of the office and surround-
ings can indicate the type of good house-
keeping in the plant, so essential to proper
safety conditions.

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

No man will deliberately caunse injury to
himself or another, nor do T like to charge
i injury to carelessness on the part of the
person injured. Carelessness might bhe the
under-lying cause of an injury—hut whose
arelessness? Did the employment man do
his duty, or simply provide a book of
afety rules containing a hundred or more
don'ts ?

I'recall an incident where a new man was
iNg “written up” in one of our plants. He
as handed a book of rules on safety and

the

d indicated understood their
eaning, When asked to sign his name to
¢ employment card he made an X, What
d weie written rules in this case? The
n could neither write nor read, and yet
could not be denied the right to work.

Experience has taught us that a Iittle
tra time spent by the employment man
departmental foreman with a new em-
yee before he actually starts work will
t only pay dividends in the form of
lity and quantity of workmanship, but
Il greatly reduce human suffering and
ident costs. In early years, an attempt on
part of anyone to encourage selective
loyment was often frowned upon hy the
loyment man who considered it an en-

of
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croachment upon his authority. However, the
introduction of compensation laws and labhor
legislation in many states, the tremendous
labor turn-over costs in industry, and the
increases in insurance premiums helped to
bring to the attention of managements the
idea that some medium of control had to
he 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 s subject to the ap-
proval of the medical staff,  While the
employment man concentrates on the mental
and experience qualifications of the new
man, the physician decides on the physical
fitness angle, The plant physician, in other
words, acts as a double check on the proper
selection of a new employee.
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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,
and round bouse employees. Their pro-
gram designated special training periods for
cach employee and the employee was ad-
vanced accordingly,

The metal working industry finally took

eaf 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 carly years. Taking General
Motors’ record, our frequency rate in 1937
is only one-sixth of that in 1925 and the
severity rate only one-third. U'm sure other
units of the antomotive 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 best 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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ST, 1 helieve that our general safety meet-
ings will mean more to the men if, instead
of having outsaide speakers all of the time,
we should make the programs more our
own organization; using our own men as
speakers and possibly working up consider-
able discussion in taking cases from the
Kound Table that is put out by the Associa-
tion; also devoting a part of the time in the
study of our safety repnlations,

S. That is an idea, and 1 would suggest
that you work up next month's program
along that line. Has anyhody else got an
wlea?

SF. I have one. [ sugpest that we have
a rule requiring any faulty ladder or other
tool to be taken {o the storeroom; and let it
be the safety inspector’s responsihility to sec
that such a tool does not go back in the tool

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

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

Too much time and effort have heen spent
in stimulating our people to do something to
prevent accidents and in inspiring them, and
too little time and cffort in teaching them
how. The job is essentially one of adequate
training, both 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 job as a
whole. When a job is well done, preventahle
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 joh is a matter which lies almost entirely
in the hands of the direct supervision of the
job.

sEditor's Note: This is a hrief ahstract of Mr.
Pepper's address.

room antil properly checked and repaired
hy some craftsman,

S That's a good one, and we will wive it
immediate consideration. In addition, 1 sug-
west that we pick out a man from cach de-
partment and bring him in to our safety
committee meetings, rotating these men so
that we can eventually have them all mect
with us, thus giving these men a closer in-
sight as to our safety work and permit us to
get their ideas. Also, |} will, untif further
notice, hold weekly meetings with all the
foremen wherein we can make clear the ad-
ditional dutics that you men must assume,
one of which will he to see that your men are
acquainted with our safety rules and the
training of new employees. We can also
discuss various individuals who do not seem
to he conperating one hundred per cent.

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. He must feel that the safe
doing of the job is his responsibility and feel

that he is the man to do something about it.

Rarely. if ever, is thers an accident on 3
job  which s considered  particularly har-
ardous.

We must not assume that the foreman of
supervisor knows how to conduct the work
safely. We must he sure that he does and
assist him through a proper training pro-
gram,

It is safe to asswme that a majority of a8
fatal and serious accidents are directly of
indirectly attributable to the failure of super
vision at some level to function propetly.
It is quite evident that supervisory training
as a means of avoiding accidents is necessary.

The development of a supervisory training
course is a much more difficult procedure
than the development of a technical or voa
tional training course. Apart from the terk
nical features involved, there does nut seeld
to he any general formula, There is,

course, some similarity of procedure in -
recting the work of any man on any job; b ,t
different industries emplay such’ (lim:ro"t
types of people, under sucl a wide V'll‘i(‘ll‘
of circumstances, and pace such a (‘livcy
genece of requirements upon them that ”"‘
problem of supervisory training in ils. um":
comprchensive aspects s peculiar ¢ 'l:(
type of industry. o
mel‘he general treatises on !ca(lcrship give

groundwork, hut the subject matter for

Ce’;ilcmWegncsday I.t}l]Cl}con session of the
b hent :’-ln Quar(y !\c(:tmns was addressed
A}~ Yaiah Hale, Superintendent of Safety
tchison, Topeka and Santa Fe Railmad'
who spoke on “The Common Secnse of

illl_m:sm is strictly an occupational disease.
1cal science has not reported silica dust

Cenrent and Ouarry Sections

the Department.

o -

any clu?orvicnry training course for any par-
ticular industry lies within that industry I)W
must go ot and sce how our jnh. is 'beine
supervised now; analyze the procc(iure ng
every foreman and supervisor : compare them
and select the best; ook upvm' supervision a]s
a process in itself, and see how hest t(; (Iircc‘t
the work of the people. It is a long, tedious
and costly process, hut one which: carrie(i

through to completion, will pay dividends in
the end,

WEDNESDAY LUNCHEON SESSION
October 13, 1937

Safety.” The address was substantially the
same as another address by Mr. Hale before
the Steam Railroad Meeting. The complete

paper will he found in th i
. c e Steam R
section of this volume, ailroad

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. '

Division of Labor Standards,

This act, among other

] aﬂ'ectm_g any individuals except those who
:V;c:kcr(;flqtlvcly long periods of time, havt:
el in an nlmmplu_‘rc where the air

ch t.hey breathe contained excessive con-
eentrations of free silica.

'{:;e interest of the U. S. Department of
o rina Ijrqa(l social and economic prob-

such as this has its origin in the Organic
Act, effective March 4, 1913, which created

t'hings..' gives the Department of Labor the
(utl}rr to foster, promote, and develop the
"\vt? are o( the wage carners of the United
;" gl:s, t«l) unprove their working conditions

wd to advance their opportuniti :
able employment.” ties for proft-

With Fh}s in mind, and believing that
through joint effort of all concerned, much
could he done to climinate the hazard the
Secretary of Labor called together in V\;ash-
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i m on ebruany O
:;sltl(lt"75 men representing leaders in m(lus—
tries having a sihca pml;l(*lhn. labor lmclvrrs.
and outstanding representatives of th‘v m(-('l-.
cal, legal, and cngineering pr‘nfc%sl(ms., _a-~
well as insurance carriers and State admins-
trators,

After considering various phases of th({
siticosis problem, this group generally agrcle(.
that through a pooling of knowledge and a
frank discussion through the cm]fcrcn(ie
method important advances could be made
toward, first, overcoming the hysterical at&
titude on the part of cmploycr.s', Ial)f)r, an
others; second, after careful investigation,
to consolidate in one place ?Il knm.vvn (I?ta
with regard to the preventive cngmccr:‘ng
methods: third, analysis and recommen 3~
tions in connection with adequate stapd:la: ﬂl
of compencation for those workers disabled
a< a result of the disease,

As an outgrowth of this illiﬁi‘ll' meeting,
another group, similar in composition to tSC
first conference, hut cxp;m(?cd to include
some 200 individuals, was invited to'comc tf)
Washington on April 14, 1936 to outline wa,\-s
and means of attacking the problem, /\Htlr
hearing silicosis discussed from the nl::'n-(;
point of the employer, Ia!_mr. and the me |(‘n.
profession, by ontstanding  experts in ‘t 1¢
field, this large group endorsed the con CI;;
ence method as proposed, ?\11(1 as a resu
four main working commitices werc alp-
pointed by the Secretary of Labor “{I”I the
advice and consent of the group !o investi-
gate and report upon the m!lstandmg pbases
of the silicosis problem. These committees
were:

(1) Committee on the _}'rcvontion of
Silicosis through Medical Control, ' .

(2) Committee on the Prcw:ntmn '
Silicosis through F,ngincc_rmg (fmtml,

(3) Committee on the Fconomic, I'A('g:«-ll
and  Insurance Phases of the Silicosis
Problem,

(4) Committee on the chul:\tn}'—x an.(l
Administrative Phases of the Silicosis
Problem.

A fifth committee, known as the Correlat-
ing Committce, was named. Tt was under !hc
chairmanship of W. H. Camcron, Mat}agmi
Director of the National Safety Council, :ull(
consisted of the chairman of the four tec ;
nical committees just mentioned and two ad-

Proenty-sivth National Safety Congress

X . : one on “e coade e vt v el
20, 1936 4 wroup of  visors, ane on labor problems and o U those alveady rmanently  detached from
), B HI

mining matters,

These committee members served \frlh.um
compensation and gave freely of their tllm'(.
and effort in studying the problem fromlt .ICITf'
respective viewpoints, After nine months o
carcful and searching study, these cnmn‘ut;
tees advised the Secretary nf‘ Labor tllﬂy
they were ready to report. (.mm-quc'nt_\‘,
on February 3, 1937 the .\ccm'ul I\’lah('ma
Silicosis Conference was called in Waclnng-
ton. At this time summary c‘ommltlcc rci
ports were presented to the .S('(‘rclary and
considerable discussion was given them.

Shortly after this second national confe'r-
ence the Department published, as ““Ilﬂ;‘,]
No. 13 of the Division of Labor Stan(l_ar( N
the summary reports of the f(‘flll’ commntlee:
referred to ahove, lngc(h.('r .wnh an .a|>stracd
version containing the prlnc'lpal findings an |
recommendations  written in non-technical
language.

The full reports of the cnmmittce:, com-
prising several thousand typewritten pag(lfS.
are now bheing edited and' will go to :u;
printer very shortly. Tt is expected  tha
they will he issued in four <eparate volumes
sometime during the fall or early winter.

Nature and Extent of Silicosis

Physicians generally agree l!mt sﬂlcfo:llse.
in the layman's Ianguagc._ns a (!mcase of th
lungs, caused by breathing air (‘nmal_mn:
cilica dust, in which the n()rn'lal lung tissu
is replaced hy fibrous or scar tissue,

Silica dust is found in many induitn‘a:
operations, hut the hazard i acute (Im y'lu
such industries as me'ta'l mining ; m“]“m“in
mining ; quarrying, drilling, and tunne mlf'ng
granite, ganister, aml-sandstnnc | st.nc l| "
and refining; fnundn(_‘s; potteries; (;z'a‘.
works ; st(mc-producls. industries ; grinding:
buffing ; and sandblasting.

Of the 49,000,000 workers in lhc.U_mlcd
States, only 1,000,000, or 2 per cent, ||t nh::
timated, are in any way exposed to the har
ard of silicosis. About half of this numkﬂ‘.
or 1 per cent of the total number nf‘worlm‘
in the country, arc exposed to a serious o
ard, and approximately 110,000 vof these aw
siticosis in some degree. M(‘(h'c:ﬂ. cxam'h‘
tion of men actually at work mdncatﬂwﬁ
bhetween 4,000 and S,OQO worlf('rs ;l;::m.
onsly affected by the disease, in addin
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wineers, insurance companics, legislators, ad-

their cmployvment by reason of disabling <ily- ministrators, and others.,

COxis, - .

I'he reports of the conference committees
on engineering control and medical control
recommiend specific procedures for attack-
ing the problem through those two avenues
of prevention. A partial list of these recom-
mendations follows :

The status of the LOOD000 workers ex-
posed to the hazard of silicosis was analyzed
thus by the committees making the survey:

A pereentage of  the L0000 to 5,000
workers having <ilicosis are completely or
partially disabled because of this disease
and have their difliculties further com-
Micated with tuberculosis,

The remainder of the 4,000 to 5,000 have
silicosis and disability in some degree, but
no tuberculosis.

Approximately 105000 have silicosis,
hut no disability and no tuberculosis.

Approximately 900,000 arc exposed to

silica dust, but have not contracted the dis-
ease,

Survey the working conditions to deter-
mine the severity of the hazard and jndi-
cate what needs to be done to decrease it.

Secure information on best procedure.
Design plant for dust control.

Provide huilding ventilation.

Store dusty materials in dusttight bins.
Enclose material-handling equipment.
Isolate dusty processes.

Provide wet methods of operation.—

Water, oil, and other liquids may be used

Contrary to popular helief, silicosis is slow effectively—

to develop. Usually it takes seven years or
more of exposure to silica dust for a worker
to contract the disease. A few cases that
have been known to develop in as short a
reriod as one and onc-half years occurred
under extreme and unusual conditions. On
the other hand, many workers have labored
under ordinary cxposures to silica for more
than 30 years without demonstrating any

trouble whatever that could he diagnosed as
wlicosis.

L. To suppress dust at the point of origin
m such operations as rock-drilling; han-
dling, pulverizing, and milling rock and
ore; grinding metal on grindstones ;

ahrasive-wheel cutting of granite and sand-
stone.

2. To prevent the redispersion of dust
that has settled on the floors, walls, and
other surfaces such as in the granite in-
dustry and in foundries.

Silicosis Prevention Design equipment to control dust.

Establish good maintenance and house-
keeping procedure,

Provide respirators.
Instruct the workers.

Silicosis can be prevented in three general
ways: First, by preventing the creation of
slica dust; second, by preventing the dis-
wrsion of dust into the atmosphere of a
wrking area; and third, if it is impossible
© apply the first two methods, by the use

personal protective cquipment such as

repirators, to prevent the inhalation of the
dhst,

Responsibility of Workers

The cooperation of the workers is neces-
sary if the hazard of silicosis is to be re-
duced to the minimum. The worker should
realize that the safe practices recommended
and the equipment provided are designed to
prevent injury to himself and to his fellow
employces. The equipment should be used as
directed and every effort should be made to
maintain it in good working order. Further-
more, the worker is frequently in a posi-
tion to ohserve faulty equipment and unsafe
practices, and he should make it a point to
report all such conditions to his supervisor.

In carrying out a prevention  program,
®any agencies must cooperate. In the view
i the committees studying the prohlem, the
loyer is called on to do most of the work
to spend most of the moncy. But his
k and money will never accomplish the
imum results unless the worker is will-
to cooperate and carry his share of the
sibility for helping to control dust
for using the personal protective cquip-

Statutory Regulation

b addition, physicians can play a definite

While the primary approach to the prob-
in preventing silicosis, as can also en-

lem must be the prevention and diminution
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of the hazard, the fact must he rf'cognlzcrl
that until silicosis has heen wiped ()u:i
workers who now have the fhceacc, as ‘W_(' :
as those who may v:unlr;\c% it, must r(‘(elv-(
workmen's compensation just as do those
workers who are injured in :u‘.rulcntc.. '
Accordingly, the committees Qf the \l'lf‘(l—
sis conference were mmnimfms in presenting
the following recommendations:
Coverage for silicosis in the compensa-
tion acts of all States.
This coverage should be compulsory.
RBecanse of competition hc.twcen .thc
<ame or similar industries in Yarmu;
States, the laws, rules, and rcgula.tlom 0
the several States should be as uniform as
practicable.

Should Be Insured

The employer <hould insure his obllg:«;-
tion for compensation either tl}rough self-
insurance subject to the posting ‘of a(]c-
quate funds, or with an authorized in-
surance institution.

Insurance should not be denie('l any em-
ployer, provided the S_tatc authorities certi-
fy that he complics with the Sta'te rcqmrle'-
ments as to proper safe work'mg condi-
tions, and pays the premiums involved.

Workers having active pulmonary tuber-
culosis and silicosis should be rcmova:
from employment. Such workcrs shoul(‘
he granted suitable compensation payments
and medical care. '

Workers disabled from silicosis (but
with no tuberculesis) should ultimately
be granted the same amount of compensa-
tion as those disabled by accidental in-
jury. ' .

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

Further Activities of the Department
of Labor

Tn carrying out its duty as stated in the
hasic law, the U. S. Department (')f Lab()rl
as conceived that there is immediate neec

Following the address by Mr. Starr a

round tahle discussion of outstanding

. Treentv-sivth National Safety Congress

< quate workmen’s compensation, into a prac-

for the conversion of known facts in the
medical and  engincering  fields 'wnrkmg
toward prevention, and in |hg legal, msur:’mlcc
and regulatory phases looking toward ade-

tical, readily understood program wl]u‘h w;ll
adequately take care of the silicosis prob-
Tem. . . |
In its program of cooperation with the
18 States, the Department ‘,',f l,almr has‘ in-
cluded a section covering silicosis and simi-
lar dust diseases. This breaks d_uwn into
three main sub-headings: (1) Assistance It:
the preparation of reasonable and Zl('ng'a
codes, rules, and rcgulatmns' prescri II}I,B
methods of prevention; (2) assistance in t ?
establishment of equitable standards o
workmen's compensation for those em:
ployees disabled as a .rcsult of the disease;
(3) a general e(lucatlonz}l program among 3
State officials, factory inspectors, cte. s
that they will be equipped wnl.n adequa.t‘e
knowledge concerning (h'e disease, |'s
method of prevention, and its proper trlea -
ment under the workmen’s compensation [aw.

Follows Two Lines

This application program, which is just
now getting under way has he?p commep““.
along two principal hn‘cs: (§))] lhc.comp:t i
of practical informatl.on cr'mccrm.ngla.“a
dust control installations in typica S.Im’;
hazardous plants, together w.nh appx:oxlw
tions as 1o cost, not only of installation, -
also of maintenance of dust contmlfequf
ment in such plants; (2) a program ot vis
education supplementing the snm'mar)l' Qaili-
full committee reports of the NatlonaI >‘ "
cosis Conference. Tt is cnntempl;}ted It lam‘,
this field such media as film strips, tan' :
slides, posters, illus\rgtcd bullct!ns, ev};.h o,
be utilized. Further, in connection \;u ot
various exhibits of thg department, s \o‘w'.
various large expositions, !radc assofm.
meetings, labor and technical nrgl;mtua
meetings, etc., it is (‘nn't(‘mplatcd that mo
factual information will be used, .p'mn v
toward ways and means of corrmt\myzﬂ
hazard and of establishing at_\eqnatc stand
ards of workmen’s compensation.

hazards in quarry operation took place. T‘
conchigled the Wednesday program. :

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

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

The Lyman-Richey Sand & Gravel Corpo-
ration operates 22 plants, located throughout
the state. Fach plant is operated as an
individual  unit, normally employing one
foreman and from three to six men on cach
<hift. Total annual employees number 200

to 250, with an average of 275,000 to 325,000
man hours,

All production operations are by lake type

dredges, involving such hazards as usually

result in electrocution, falling, burning, and

drowning.

Although our safety problems were the

same as those of most small operators, our

record in the year prior to the safety pro-

gam was 79 lost-time accidents in 163,275
man hours’ exposure. In fact, there were
% many accidents reported that we received
"wry unfavorable comment from the State
Compensation Commission, and some insur-
wmce firms flatly refused to insure us.

It was evident that the system of cach
pant looking out for its own safety was all

Taywire,” 5o a sa fety program for all plants
vas decided upon and put into operation in
e following manner.

First, an old employee, well versed in all

L nt operations was selected as safety di-
 metor, devoting his full time to safety work.
b Second, all employees were required to
s 2 physical examination,
mployees passed this examination, bhnt a

Most of the

ber were found to be physically unfit.

¢ Third, all machinery and equipment were
Eonde as mechanically safe

as  possible;
#ards placed on gears and around open
®evng parts, ladders carefully inspected

o guards huilt over them, hand rails and
W boards placed around platforms and on

Srways, electric equipment checked for
meroper size switches and faulty wiring.

Fourth: An annual meeting of all fore-

j®m was decided upon to discuss safety

and plant operations. This proved

very profitable, since from experience we
had observed that the attitude of the fore-
man is reflected in the workman.,

Fifth: 1n addition to the trophy to be won
in a safety contest, substantial cash awards
were given the foremen having the bhest
plant safety record; and we honestly helieve
these cold, round dollars did more than any-
thing clse in keeping up interest in safety
and plant competition.

Sixth: Al plants were provided with
hulletin hoards, posters and first aid kits,

Seventh: The policy was adopted of hold-
ing each foreman directly responsible for his
plant and each operator responsible for the
condition of that particular part of the
equipnient he was operating,

It was the duty of the safety director to
go from plant to plant, making routine in-
spections, observing, and instructing when
necessary in methods of safe operation, and
conducting plant safety meetings.

At these meetings all plant safety prob-
lems were discussed, and the men encour-
aged to make any suggestions in regard to
cquipment or its operation that would tend
to eliminate future accidents. Many good

ideas, successfully executed, originated from
this source.

One of our greatest problems has heen in
getting men to use their heads for something
other than hat racks—to think. This is espe-
cially true of new men.

New men are prone to apply safety meas-
ures to other than themselves, and the alert
foreman proves his worth in directing and
cautioning until unconsciously the men be-
come safety minded.

In 1034, as a member of the National
Safety Council, we cntcred the National
Safety Contest and although we did not win
an award several of our plants had no lost-
time accidents in an average of 30,000 man
hours’ exposure at cach plant,
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Construction Section

Officers 1936-37

General Chairman—W. A. Snow, Associated General Contractors of America, Inc,, Wasli-
ington, 1), (.

Vice-Chairman for lleavy Construction—R. J. Reacerom, C. W. Blakeslee & Sons, New
Haven, Conn.

Fice-Chairman for ighway Consiruction—F. 1. Rowr, W. L. Johneon Construction Co.,
Hicksville, Ohio.

Vice-Chairman for U. S. Engincer Department—Major Froiorr Vanpevantir, C. of E,,
Office of the Chicf of Engincers, Washington, 1. (.

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

Secrefary—Ronert McKinvev, General Accident, Fire & Life Assurance Corp., Detroit,
Mich.

News Letter Editor—G. O. Grirrin, Dravo Carp,, Neville Island, Pittsburgh, Pa.

Engineering Committee Chairman-<Tuomas Sourg, Industrial Indemnity Exchange, San
Francisco, Calif.

Membership Committee Chairnun--1. 1. Ceanoeng, Liberty Mutual Incurance Co., Boston,
Mass,

Poster Committee Chairman -S. M. Lavperoare, Civilian Conservation Corps, Washing-
ton, 1), (.

Pragram Committee Chairman- V. P, Anraen, National Sand & Gravel Assn, Washing-
ton, 1. C.

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

Statistics Contmittee Chatrman-—C. 11 Brack, Stone & Webster Engineering Corp., Boston,
Mass. '

Past General Chairmen—

W. F. Austin, W. E. Wood Co., Detroit, Mich,

Encar N. Gorosring, Consulting Safety Engineer, San Francisco, Calif.

Joun Russeonn, Jr, Public Serviee Electrie & Gas Co, Newark, N, ],

Officers Elected for 1937-38

Cveral Chairman-—W. A. Snow, Associated General Contractors of America, Inc., Wash-
mgten, 1), (.

Vee-Chairman for Heavy Construction--R. }. Rewena, Co W, Blakeslee & Sons, New
Haven, Conn.

Fee-Chairmun for Highway Construction—H. G, Canenenr, Harey T Campbell Sons Co.,
Towson, Md.

Yee-Chaivanan for 1. N, Lngiveer Department - Major H. R Vavanan, Jw, Corps of
Engincers, War Dept., Washington, 1. (.
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The first session was called In_nrd(r\..‘;‘
Fdgar N. Goldstme, consulting engineer, N

S w S irms i he
|‘.l'anci CO, ho actcd as Cllal man in
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Zle ence Of W. A. 3now.

Awards for No Lost Time Accident Record
By R. J. REIGELUTH

n.
Vice President, C. W. Blakeslee & Sons, New Haven, Con

Our company has always maintamefl .'t‘!t\(e)
wolicy of trying to make its cmpl(»yce':. r1“("]
:mc large family. We have about fgrt) cn

n i i v
our organization 0
who have been n ver
twenty-five years, and a large number “,:c
have heen with us over fifteen yc'are.,r SI(:(. N
of these men growing up from watc v
to superintendents, ‘
ans
As all contractors today are scckfm;z :;g:ial
to check the increasing costs o n;) terial
and labor, we were concerned abo ;
: -
further increase in the cost (.)f our con:-[():i'tg
sation insurance. While thef1n<]u.ra;ncc(.id'.m.t
‘ cc
; the cost of a high a

are only a part of e cost 0 !

record, they arc an indication of how thto;c]

costs :;re running. Mast of us construcfl "

mcn do not record all of the costs ot a

accident i st by nd do ne o

the cost involved in time lost hy thgln‘«((‘mt

ated workers of the injured man, the

n our cost hooks and do not know

. .. an
involved in replacing the injured m

: i n
with another workman, thq cost mvlnlve;lc(l
replacing a broken machine nrtl s amﬂiu

i . still we all know these costs
iece of work; stil ! he "
Exiqt and when our insurance rates mcreaare.
weiget an idea of how those other costs
mounting up. e
We made a thorough study 0: wl:‘adt o
involved in our accident records a -
conferences with two insura.ncc (:ompan“
who carry our compensation ms(;xr hicl;
There were several jobs in our record W

had operated without a lost time accident,

including various typical kinds of construc

tion work from operating a Frushed ‘:;:: :
quarry to reconstructing a hridge on ‘

a pier had failed. o
We determined what tl;e savm;ih:‘nj
sts would have been on )

surance costs would _
which had a record of no lost time accr

»

Construction Section

0 owe had been careving the Retrospective
plan of insurance on those jobs This study
showed that a Tob operating for o period
of one year with no Jost time accidents ve-
sults in a saving of hetween $2.50 and $3
per $100 of payroll, the savigt heing deter -
mined by the type of work, Six men work-
mg with one foreman 10 hours per week for
40 weeks amount approximately to 10,000
hours. If these men averaged 50¢ per hour
the annual payroll for this crew would he
$.000. If this crew operated through the
year with no lost time accident, the saving
at $2.50 per $100 of payroll would result in
2 saving of $125 in the insurance for that
period of time. It is obvious that with a
foreman having a larger crew of men, the
aving would he considerahly more, and alvo
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
Man of awards for a No Lost Time Acci-
lent Record :

We offer cash prizes of $50 and $25 to

ach foreman attaining the requirements for
the award. The $50 prize i< awarded to am
ioreman who carries his gang through the
alendar year with no lost time accident, and
the $25 prize is awarded to any foreman
sho carries his gang through the calendar
‘ar with no more than one lost time acci-
dent resulting in no more than one week of
st time. We established the second prize
of $25 to meet the possible situation of a
freman almost making the grade of a no
xcident record only to have it shot the
&t week by one accident. We wanted the
men to feel that their honest effort. at safety
kad recognition cven though they did not
lve a perfect wcore.

To qualify for these awards a foreman
wust be a man regularly employed on our
myroll at least 40 weeks in one year. We
#ace no requirement for a minimum amount
% time that a foreiman must work as a
freman in any one year. We figure cach
man's record on the same hasis that the
baseball leagues figure a player's hatting
Werage. We want results and if a man who
s to “bat” only once makes a “hit,” he
W 2 perfect score. 1f a foreman has a joh
b only one month or less and has a no
®adent record he has done the best that
®could for the time we called upon him
performance.
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Iowant to make that point plain. Al con-
struction men are faced with a problem of
heepmg their key men working all the time,
ad Crom time 1o time demote key men from
positions as foremen o jobs in a gang when
theve i not work for the men as foremen,
We have caurricd on work sometimes in
periods of depression when almost every
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
those men as foremen and available for the
awards who have heen in our cmploy for
a period of 0 weeks in a calendar year and
u<ed by us as Yoremen any time during that
year,

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 receive first aid treatment on the
job or at a physician's office and may be off
the job the larger part of the day in which
the injury occurs, but if he 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 mectings of our superintendents  and
foremen. Our plan for mectings of this
nature is to have a private dining room in
the best hotel in our city to which we call
the superintendents and first-class foremen
from their jobs, wherever they may be lo-
cated. Tn 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
suflicient importance to warrant the effort
and cost about once 2 month,

It has always heen difficult to induce the
foreman on a job to consider safety from
a homanitarian point of view, and it is also
diffienlt to get him to realize fully the costs
involved in accidents o the company. RBut
it oas comparatively easv with a foreman, as
with anybody else in the world, to point out
the value of <afety when it 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 loss 1o themselves.

Throughout  the competition for these
awards we have not abated our cflorts 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 | >ay

Iy No<ly Part Injured

Ity Nature of Injury

liy General Cain-e

Ity major sub-classifications under Gen-
eral Cause

By Primary Basie Causes

By Secondary Contributing Causes

Salfrly ( oiii/rrss

By Foremen in Charge

By Manner of Performance

By Agency (Machine, Material, etc.)

By Part of Agency

By Method of Contact

The figures may he summarized using

days of time lost, medical expense, compen-
sation awards, or other associated data.
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Methods for Protection Against Silicosis,

and When They

Are Justified!

By DANIEL HARRINGTON

Chief, Health and Safety Branch, U. S.

While the hysteria with regard to silicosis
ami other occupational diseases has largely
subsided and this subject is being more care-
fully considered and soberly judged, it
would he poor policy for any employer to
maintain that the storm has ended and that
he can relax and revert to conditions as they
were some years ago. The fact is that the
plan of paying occupational-disease compen-
sation is now in its infancy and can he ex-
pected to grow rapidly.

At present while all the States of the
Union, including the District of Columbia
and excepting only Arkansas and Missis-
sippi, have compensation acts, only the fol-
lowing make provision for occupational dis-
eases to some extent: California, Delaware,
Connecticut, District of Columbia, lllinois,
Indiana, Kentucky, Massachusetts, Michigan,
Minnesota, Missouri, Nebraska, New Jersey,
New York, North Carolina, North Dakota,
Ohio, Pennsylvania. Rhode Island. Washing-
ton, West Virginia, and Wisconsin.

Silicosis is compensable in one way or an
other in California, Connecticut, District of
Colombia, Illinois, Kentucky. Massachusetts,
Missouri, New York, North Carolina, North
Dakota, Ohio, Pennsylvania. West Virginia,
and Wisconsin, and possibly in other States.
It will be surprising if comparatively com-
prehensive occupational-disease legislation is

1. Published by permission of die Director, It. S.
Burrati of Mines. (Not subject to rnpyrifcht.) ~

Bureau of Mines, Washington, D. C.

not on the statute hooks of nearly every
slate in the Union within the next five years.

With this situation confronting him, the
farsighted industrialist who has the interest
of his organization at heart will immediately
start to "put his house in order” liy studying
possible occupational disease hazards to his
employees and promptly applying known
remedial measures or attempting to devise
such measures if none exist. Unipicstionably.
one of the most important of the surveys to
he made relates to dust occurrence.

( niisInii /inn St'cluni

burgh, has expressed the considered opinion

of a body of outstanding dust experts as
follows:

“There is no satisfactory medical answer
at present to this question, but the engineer
is making a hail mistake if lie lets men
breathe, heavy dust concentrations of any
material. | f no other reason for dust control
ran he found, then one should read tran-
scripts of some of the recent suits at com-
mon law in which fantastic damages for
alleged silicosis were granted to men who
breathed dust containing little or no silica.
The courts and compensation hoards arc not
impressed with subtle distinctions between
dusts with 10 per cent and 40 per cent quartz,
especially when medical experts arc 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 ho remembered that the
inhaling of dust is by no means its only
hazard in industrial work that may require
compensation payment; and even here the
harmful effect of breathing dust is not ncc-
ifwarily confined to the lungs, as some kinds
pfdust are known to have detrimental health
reflect on the nose, throat, and bronchial
passages as well as (indirectly) on the heart,
I'tnmacli, and possibly other internal organs.

While the state dust laws and regulations
apply primarily to silica dust and resultant
silicosis insofar as the health hazard is con-
cerned, those most familiar with dust occur-

jGlernally, dust may cause injury to the
Infs, ears, and skin; and some dusts, in con-
Btart with the perspiration, are absorbed with
““ffinitc harm to the health of the victim.

rence and its possible hazards recognize no*
only that the breathing of large quantities of
dust of free silica (SiO) is probably the
greatest hazard to health likely to he found
where dust is involved, hut that not eve*
silica dust is harmful to health unless it
occurs in very finely divided form and it
breathed in relatively large quantities mint
or less continuously for a considerably
length of time. Moreover, many thoughlM
experts on dust harmfulness arc now be
ing convinced it is to he expected that It
will lie harmed when human beings
obliged to breathe high concentrations of
kind of dust more or less continuously. !
fessor Philip Drinker, of Harvard, as cl
inan of the Preventive Engineering G
mittce of the Air Hygiene Foundation, Pi'

Dust Cuts Visibility

| Moreover, heavy concentrations of dust in
V air reduce visibility materially. Ohvi-
isly, in industrial occupations in which hut
alled amounts of natural light are avail-
fe or in which artificial light is used
Purely, any decrease, in visibility due to
p-dust concentrations (and the decrease in
ability may, under some circumstances,
stmt to 75 per cent or more) is likely to
«It in materially reducing efficiency and
«in the more frequent occurrence of ac-
lats accompanied by an increase in emu-
lation commitments. Some dusts (coal,
I aluminum, and scores of others, min-
Imd iiontnincral) arc explosive and many

29!

are subject to spontaneous combustion with
consequent hazards to health, safety, and
property. Many dusts have detrimental ef-
erts of various kinds oil property as distin-
guished from persons. Machinery, growing
vegetation, animals, dwelling houses, and
other typos 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 generally stated (though actu-
ally knowledge on this point is by no means
certain) that the particle sizes of dust (such
as that of free silica) that affect health ad-
versely upon entering the lungs are those
that are less than 10 microns in size, different
persons having different ideas as to what the
maximum may be—10 microns or 8 or 6, and
some say that the harm really is done by
particles less than 2 microns in size. As
against this, it is stated that fihors of as-
bestos dust as long as 200 microns have been
found in the lungs of men, and that undoubt-
edly these long asbestos fibers exerted at
least some detrimental effect.

Since a micron is only 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 seen floating in air, and which settle out
relatively fast arc not harmful to health.
Certainly, this is not so, as the larger par-
tides 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 before they can reach the lungs and
this clogging then allows the smaller and
probably most dangerous dust to enter the
lungs unimpeded.

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

After the visible dust has been removed, it

may lie necessary, under some conditions or
with some types of dust, to make more in-
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tricatc investigations as to the occurrence of
invisifilc (lust, using tire iinjiinger, koninieter.
or other instruments; hut unless litigation is
in effect or threatened, those intricate
studies arc 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 he 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 he wise to prevent
the making of dust or to control it if it
must he made, by using machinery, methods,
processes and construction with dust-elimi-
nating characteristics rather than those that
produce or spread dust, even though some
additional expense in construction or opera-
tion may attach to the dust-prevention fea-
tures. The emphasis now being placed on
dust in its various phases and the expense
which dust may cause make it almost im-
perative that in the future much more
thought he given to dust prevention and
handling than has been given in the past.

For instance, processes or practices that
produce excessive dust should be discarded
for others that produce less dust, or they
should 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 be exposed to
them or wilieii there is ample time to remove
the dust from the atmosphere of the working
places. Such installations or practices must
he operated ellieiently at all times, however.
Common sense should he used in handling a
dust control device or method; certainly it
is foolish to use an elaborate 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.

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

Tioentx sixth National Safety ( ontjrcss I

stead of dry drilling, wet crushing instead
of dry crushing, wetting or washing down
lloors, walls, and rock faces. In general the
use of water in industrial processes and
otherwise is one of the most effective avail-
able aids in the prevention of air dustiness,
even though in some cases wet drilling does
give off some dust. Notwithstanding a
growing tendency in some quarters to decry
the effectiveness of wet methods, up to now
the use of water is probably our best defense
against dust dissemination, especially in min-
ing and tunneling.

Dust-exhaust devices, such as hoods, traps
for drilling, 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 hut
also more than pay for themselves in dollars
and cents value of recovered dust. It costs
approximately $7,000 to install such a device
in a surface plant processing one of the
metals, and the. value of the dust recovered
daily averaged about $25. In addition, the
device kept the air of the plant as well as
the surrounding walls and other surfaces
practically free of dust.

On the other hand, the use of dust trap*
in dry drilling, while definitely applicable t»
certain types of surface or near-surfac*
rock-excavation work, has not been found
applicable to general rock-drilling practice it
underground work. There are several rea-
sons for this, some of which may he over-
come in time.

Some types of rock cannot be drilled dry
with any degree of effectiveness, and as yet
the available types of rock-drilling traps art
not workable with wet drilling; if dry dol-
ing can be done, the traps ordinarily will da
a good job of removing the dust from dril*
ing, but this will leave the rock surfart
(top, sides, and floor in many cases) dry, anlj
subsequent operations (blasting, mucki"*'
timbering, hauling, etc.) will throw into!
air dust certain to be created in large qua
ties by the other processes. The dust
thrown into the air will settle on dry
faces, ready to be thrown into susp
subsequently by any or all activities,
traps are somewhat cumbersome, es~
when used in the more or less ¢
places in mining and tunneling.

However, dust traps with dry drilling
definite applicability for use in surfac*

near-surface operations where dry d
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can lie done, and have numerous advantages

over wet drilling, especially in very cold
weather.

large quantities of dust even though the ma-
terial floating in the air usually is wet; some
of this criticism is undeserved but, some of
it is legitimate. The trouble is due largely
to the fact that the holes are collared or
started dry and, in some cases at least, arc
drilled dry for several inches after starting,
and the dust created by this dry starting im-
pregnates the usually stagnant air of the
ordinary underground-tunnel or metal-mine

working place for much if not most of the
working shift.

Good Ventilation Needed

Ventilation is probably the most effective
dust-control practice available for many in-
dustries, though it ranks second to wet
methods in others. Where ventilation can be
applied effectively, dust can lie removed
from the air or its concentration can lie
kept so diluted as to render it practically
harmless to workers; ventilation ran mini-
mire dust hazards of almost all kinds, in-
cluding spontaneous combustion, though it
may enhance hazards of dust cxplosihility in
some instances. In some cases ventilation
should be induced by exhaust methods, hut
in others forced or blowing systems are the
more effective, this being particularly (rut-
inunderground work in places having high-
temperature air due to rock or dripping
water or other condition, such as rapid oxi-
dation of surrounding rock or timber.

To obtain really effective ventilation in
such work as tunneling and metal mining is
difficult usually because ordinarily but one
opening is driven instead of having workings
in pairs as in coal mining, where fresh air
lows in one opening and return or contami-
nated air in the other. Conditions brought
nhout by dust may force the use of parallel
openings in many tunneling and mctal-min-
mK operations of the future, and, uotwith-
standing the violent objections this
Nggestion will raise, there arc good reasons
lor believing that in many cases there would
Indefinite dollars and cents savings if the
parallel-opening system, with its numerous
amlilation, health, drainage, and other ad-
santages, were used instead of the present
ar-opening system, with numerous disad-
santages and hazards and with about its only

leal advantage the fact that its use is and has
Wen customary.

In some cases the driller drastically limits
the amount of water sent through the drill
steal and, while nominally drilling wet, the
actual practice is closely analogous to dry
drilling with compressed air, which flows
through the drill steel and forces out of the
drill hole and into the air of the working
plare undue quantities of water-entrained
dust or particles. In some cases when the
drill is out of repair, the driller allows far

too much compressed air to flow through the
drill steel.

When present types of wet drills arc used
properly, the dust from drilling can be kept
within reasonable limits, and this is actually
being done by numerous alert and conscien-
tious mining and tunneling companies. Some
companies in the United States and Canada
are experimenting with rock drills that do
not allow compressed air to go through the
drill steel hut require the water to be forced
through the steel by its own pressure; such
drills are said to produce less dust than the
usual types in which water is sent through
the steel by compressed air, but the practica-
bility of the newer type of drill is question-

able and it has been used relatively little in
the United States or Canada.

Must Use Judgment

However, air dustiness can be kept well
within safe limits if modern types of wet
drills are operated with rare and judgment
in collaring wet with plenty of clean dirt-
free water; if the drills are kept in good re-
pair; if the proportion of water and
compressed air flowing through the drill
steel are adequately regulated; if the ex-
haust from the drill is prevented from im-
pinging on nearby dusty surfaces of muck
piles, floors, walls, or timbers thereby throw-
ing dust into the air; and, if, insofar as
feasible, the drilling of upper holes is re-
duced to a minimum, as upper holes, whether

in mining, tunneling and quarrying, and
continues to be used far too much in the
ted States; certainly, if dry drilling is

ed at all, it should be done only with

twist drills or with the simultaneous
of up-to-date dust traps.

Wet drilling as practiced in the United
_tes, with water forced or drawn through
(» drill steel by means of compressed air,
fc »w under fire as producing relatively



299

drilled dry or wet, arc relatively heavy pro-
ducers of dust in the air of working places.

Next to dry drilling, blasting causes more
finely divided dust to he thrown into work-
ing places than anything else; and, in addi-
tion to throwing violently into the surround-
ing air immense 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 poisonous
gases, such as carbon monoxide, oxides of
nitrogen and, 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 breathe them or to cause serious illness,
often of a 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 hamful gases,
such as carbon monoxide, oxides of nitrogen,
hydrogen sulphide, etc., inflames or other-
wise adversely afTects the respiratory organs,
especially the lungs, and makes them much
more easily and readily susceptible to harm
from the breathing of dust particles.

Past blasting practice most certainly must
be modified and reformed if the employer
is to avoid heavy penalties in compensation
and other charges due to the inclusion of
legislation on occupational diseases (one be-
ing dust disease) in the laws of the various
States. If at all feasible, blasting should be

dOf*SfﬁElthQ & @fcthr WoEkNG SOMLAY A

8 anq sHe rémbvd s theroughly diluted
should he removed or thoroughly

before tbc men return to work.

Ventilation is, of course, an essential
agency in cleansing tbc air where blasting
lias been done, blit in addition to ventilating
the place it should he thoroughly wetted
(walls, floors, roof or top, limbers, etc.) he
fore blasting i done, and a water blast
should he kept in effect during and after the
blasting; the region should he thoroughly
wetted upon return to the face region after
blasting, and the muck pile should he kept
well wetted at all times while loading it out,
as the water not only tends to allay lhc dust
hut also either absorbs or otherwise aids
in the dilution or elimination of harmful or
poisonous gases from blasting, which usually
cling to the blasted material.

Twenty-sixth \ali<’iial Safety ( oin/ress

In general the larger the quantity of ex-
plosive used, the more finely divided the
blasted material, the more heavily the air is
impregnated with dust and smoke, and the
greater the quantity of poisonous gases left
at the places; hence, methods should he used
which will tend to reduce the quantity of
explosives used and of gases and dust pro-
duced. In this it will be found that the use
of stemming or of some types of blasting
plugs now available will more definitely con-
fine tbc explosive; lienee, increase its effi-
ciency and reduce the quantity of explosive
used and also reduce the amount of ixiison-
oiis gas produced ami possibly reduce the
violence of the blast and its tendency to
produce dust and disseminate it into the
surrounding air.

And it would be well for users of explo-
sives to investigate types of explosives that
are known to give off minimum quantities
of harmful gases on detonation and to use
them; also the elimination of the use of
fuse and the substitution of electric blasting
would aid in reducing the amount of poison-
aus gases from blasting. Explosives that
have been held in storage too long or that
have been stored tinder unfavorahle..con-
ditions as to nmigture and temperature, are
likely to give off maximum quantities of
harmful gases if they detonate at all; hence,
utmost care should he taken in the storage
of explosives and to see that they arc not
held in storage too long before being used

Respirators Available

Dust respiralors of various types arc now
available fer use in excessively dusty atmw»
pberes, and while they are cumbersome aw
have numerous featares that make the»
undesirable for constant wear throughout
working shift (though they can be worn
readily for several minutes at a time), they
do give adequate protection to wearen
against dust blit give essentially no protec-
tion against either poisonous or asphyxiat«
gases, PUSH FpERHRIRs should be regart

as belng temporarily useful for cmergenriei

only, whereas protection for workers agai»*3 i rip-rapping river hanks, generally for

dust should be more substantial.

What might be designated "good h
keeping” lias a definite place in dust pn
vention. Dusty materials should be stored |
dust-tight containers or bins; dusty pet-
esses, including tbc handling of dusty
terial, should be carried on, as fir
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feasible, in dust-tight compartments or
structures, the tightness of which should he
maintained; ledges or surfaces on which
(lust may lodge and accumulate, to he
thrown into the air by some shock or move-
ment, should be changed to prevent oppor-
tunity for such accumulation, or, if this
cannot be done, such surfaces should he
cleaned periodically by vacuum process, by
washing down, or by sweeping (the latter
king a relatively poor method, and should he
employed only when as few of other workers
as possible are present); floors should he
kept as free of dust as possible preferably
by washing them with water; and, certainly,

air for the working places should not come
from dusty sources.

in a manner fair to the worker as well as to
lhc employer should be worked out, and it

must he admitted that to date this has not
been done at all adequately.

Prevention of dust disease is chiefly an
employer responsibility lie should shoulder
willingly, not only to safeguard the health of
persons in his employ but also to relieve his
firm of the heavy financial burden likely to
be thrust upon it by compensation or legal
authorities, should employees become af-
llirtcd with dust disease; and when one takes
into account bow little is known as to tbc
cause of the disease and bow to relieve it if
it is incurred, it would seem to be the acme
of common sense to do anything practicable
to reduce the dust content of the air of
places where employees must work. This
does not mean that the employee should not
help himself, as it is manifestly as much to
the interest of the employee to avoid dust
or any other occupational disease as to avoid
having accidents. However, information as
to occupational disease (including dust dis-
eased is not readily available to the worker
in understandable form, and the einnlover
should carry on an educational campaign to
inform his safety and operating officials
about occupational disease matters and to
have them transmit the information to the
Iworkers so the latter can cooperate whole-
licartcdly in trying to eradicate these dread
diseases from industry or at least control

them to a far greater extent than has been
done.

Physical examinations should play ail im-
portant part in the drive to minimize health
harm from dust in industry, hut so much
controversy lias been aroused because of
them that their effectiveness has been largely
nullified. Unquestionably, every person em-
ployed in an industry where considerable
dust may he found in the air should he rig-
idy examined by a competent doctor pre-
vious to employment, and if flic examination
reveals the presence of respiratory trouble,
the person should not he employed; this is
especially true if tuberculosis is indicated,
kt six- or twelve-month intervals every per-
son in dusty- industry should submit In a
rigid physical examination; and if disease is
shown to he developing, the victim should lie
transferred to nomlusty employment if such
isavailable. Handling physical examinations

Safe Practices in Use of Heavy Construction Equipment

By E. A. BLANPIED
Safety Engineer of Kansas City Bridge Co., Kansas City, Mo.

My personal experience lias been confined
sinly to work of river improvement and
[W7e building. Our records arc divided
*o these two classes.

River work consists of driving pile dikes

skilled lalmr, differs greatly from tbc more
complicated bridge work which uses mostly

skilled and semi-skilled labor under greater
hazards.

The bridge classification is sub-divided into
erection and foundation as each lias its own
special hazards and treatment.

Kiver work lias been the subject of ex-
tensive research along accident prevention
lines by the U. S. Corps of Engineers and
most of the fatalities are due to drowning.
Special safety requirements to lessen this
hazard have been compulsory by being

“*U. S. Government.

Bridge classification covers railroad and

diway bridges of the heavier type iiiclud-
iheir foundations, Initli "pneumatic” and
<s dredged.”

River work, being mainly done by floating

~ and with a large percentage of un-
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TUESDAY AFTERNOON SESSION
October 12, 1937

The opening session was called to order
b Byron O. Pickard, Pacific American
Seamship Assn, San Francisco, Calif,, pro-
wam chairman of the section, Captain E,

Holden, Jr., United States I'. and 1.
Agencey, Inc., New York City, general chajr-

man of the section, submitted a review of
the year's activitics,

The Advancement of Safety in the American
Steamship Industry

By R. J. BAKER

President, American Steamship Owners’ Association, New York City

The advancement of safety at sea is the
wult of an endless process of trial and
Tor. It is amusing to compare the present
¥ attitude toward safety with the one of
e eighty years ago, as indicated in an
le published in the “Nautical Magazine
Naval Chronicle” of London in 1856,
which it was declared (hat the chief
es for foss of ships at sea are :

. Drunkenness and revelry;

. Mutiny and ilmlhor(lination;
Discord and dissension ;

No devil heing on hoard ;

. The devil having heen let loose,

3 XNDna

Foday our reliance on safety
placed in the results of the navigation laws
of the country; the ice patrol; study of ice
and current conditions ; load line and stow-
age regulations; removal of derclicts; in-
stallation of safety devices which provide
the hest available fire detection and extinc-
tion apparatus: constructive requirements
which will enable an endangered ship to

at sea is

1 Teetotalism—the serving of coffee in-
stead of rum ;

I The presence of the captain’s wife and
other women ;

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

Chle(, € S
F rsonnel a"d Ila"“"g DIV|SIOH. So‘l Co"’el vation Se””ce
’

Th i
¢ mamtenance of morale is readily con-

tded to be one of th j
— ¢ major objective
mnslizlfll:e;’g.r 'VV_hc't.her the executive issr((:-f
e mal)unl.( ing locomotives, making
" commé;ldin aging a Gow_*rnmcnt hurcau
o (lcpendg an Army division, his suc-
s d c'lrt in I:}rge upon keeping u
rale of his associates, P

Al i
kups(;f :::dt(‘ll(wd to. be influenced by, and to
e o mi"dq')t in a n]mt unsmisfm‘tory
ki comind y unsatisfactory living or
g cxpc(‘tl(:ns. If we want high morale,
o et O pay constructive attention
vy baq'. as wages, hours, working
amplaint:' ’_m‘ 1c causes for grievances and
i s un::rovcyncnt of.s:mimtiun, elimi-
wing, lghting, and ventition of the ol
R okl g ation of the work
0 lowered morale than o peerer FIPULe
tol ¢ na feeli i
Wity in one's occupation, fca:'3 :;gt(())ft,l’:(:

futy ’ i
L (l);)(;)(?rfn::?'i‘s carnming power and doubt as
atiubhort ac‘] ies for advancement and for
Th“e_a nevement.
erly bc'm];?nall. recognized as matters prop-
e onEi g in the field of personnel ad-
anistratio lor labor management, They
fre e “Ialtl(;(a;ncrgly fo.r the sake of point-
(R out th ﬁ.ﬂdct)é)ls an.mlc.gral part of this
pmctional fi l-l rgamization for accident
hrevention.a 't(l the maintenance of the safety
progra n,mra' ey are to contribute to im-
hraved mo vi:‘ must hg planned and carried
i @ ()“.w t(‘).thcn_' direct relationships
m;m;.gcn'mm l’le.lr.(-\fentlal_lmman factors in
anagen d'. s 1s a pomt on which there
my tversity of opinion as 1
practice, well as
Nevertheless, the experienc
eves ‘nee of n g

;f:l:)l;.;t':ms tends to indicate that ;m::lf(e)tr):
broRrar ”cannut hope to sueceed, no matter

vell planned, unless conducted in an



400

On the basis of the human clement heingg
the major problem in the elimination of ac-
cidents and thewr attendant injuries, the
safety program must be designed to empha-
size to the superviscion and waorkers the ne-
cessity of heing safetv-mmded at all thmes.,
The most effective nfluence in selling any
proposition is an appeal to the self-interest
of the individual, 11 he hecomes convinced
that he can personally henefit by the climina-
tion of accidents, he is apt to accept the
safety program and hecome a safety hooster.

The hazards incident to maintenance work
can be minimized by methods which antici-
pate and reduce the number of breakdown
johs. This reduces the amount of work and
corresponding man hour exposure, and al-
Jows most of the work to be done on a
planned basis. 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 tao many other demands are made upon
his time to allow personal attention to all
iteme of equipment. It is then necessary to
delegate this important function to opera-
tors, oilers, engineers and electricians who
are in a position to ohserve the condition of
cach piece of apparatus,

In power houses, hoiler houses, pumping
stations and similar station johs the eungi-
neers, oilers, pump tenders and  electrical
operators are primarily occupied with opera-
tion of the equipment and close and continual
ohservation is antomatically obtained, Such
close observation is accepted as necessary due
1o the importance tn production and the fact
that little spare capacity is provided. Like-
wise, the standard of maimtenance is high,
being kept as far as possible on a preventive
hasis. The jobs are 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
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that it respond to the controls, and little or
no responsthility for keeping the unit in
operating condition—hence  the necessary,
fully organized maintenance crew to take
care of such equipment. The only exception
to this is the craneman who may have limited
responsibifitics as to the inspection, Jubrica-
tion and adjustment of lis machine, and
certain other machine aperators.

Overhead traveling cranes, gantry crancs,
repair trolleys and various types of haoists
comprise a class of equipment which require
special attention from the standpoint of iv-
spection and preventive maintenance. Due to
the hazards of falling material, whether cas-
ual material, broken parts of the equipment,
or loads dropped due to failure of mecha-
nisms, every precaution must bhe taken to
keep this class of cquipment in good repair.
It has heen found desirable to supplement
the work of the foreman anl repairmen
charged with the proper maintenance of such
cquipment by the use of Crane Inspectors.

The crance inspector goes over all equip-
ment in detail, recording all items of a me-
chanical or clectrical nature which need ad-
justment or replacement. This survey pro-
vides a double check and does not fessen in
any degree the responsilitity of the ahove-
mentioned foremen and repairmen. Copies
of these reports are forwarded to the su-
perintendent and foreman involved, as well
as to the Plant Safety Department head.
Al recommended repairs or alterations must
he disposed of, cither hy heing carried to
completion, or by heing rejected for cause

The inspection covers cleantiness and or-
derliness of the equipment in the interest of
minimized fire hazard and increased safety
of operators and repairmen. Safety equipr
ment, such as sanders, firc extinguishers,
hand lines, safety belts, gongs, warning lights
light extension cords, gear guards ete i*
checked. Joose or scrap material on the
crancs, approaches or runways is not tol
crated. Lonse, worn or Ihroken parts are
itemized and recommended for correctinn.

Inspections at intervals of one to twe
months have been found qufficient for avef-
age conditions, with more attention given t@
particularly hard-worked cranes. Unus

operating conditions, or failures of parts may

make it desirable for the inspector (o mal
special checks and reports when requested.
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eral Chairman C. W. Gihbs, Harwick Coal ¢

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

Safety Director, Climax Molybdenum Company, Climax, Colorado

the lives of the employces the syst
ahandoned. Unquestionably the latter t

No person will deny that there can be but
has often heen overlooked.

two ways of doing work—a right way ;}nd
a wrong way. The whole Sf‘h(‘n\(‘ of mmmfz‘
methods is basically a question of safety an l
efficiency. T the ore cannot he oxtrlafc:;‘(
economically the system 1< abandoned. e

we not he extrac l(‘(‘ \\I”l('"' (Il(' ngerim mac hines 1t 15 sur ('lV not efficient.
tra ang 4 t
ore can A H 2

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

When a mine gets a reputation for unsafe
working conditions you will notice an influx
of poor workers. The good men leave—the
poor ones stay. The reason is that the poor
worker realizes he cannot get work in an

and Coke Co., Pittshurgh, Pa, who inlro-‘

em i)
hough§
We cannok}
however, overlook the fact that anythmg;_: :
kills or maims men is morally wrong. . '
thermore, if our process or method tears 8

organization that demands efficiency and
ahility. Each of us has talked to various em-
loyees coming from other properties. You
hear that "such and such” a company kills
men daily, or that someone is always getting
hurt. These reports may or may not be
exaggerated—but where there is smoke there
i fire! 1f your property gets such a reputa-
tion among the laboring men LOOK QUT.
The hasic principles of accident preven-
tion are: Supervision, education, and disci-
pline, Tt is not necessary to discuss these
@rinciples. However, it is true that too much
of each day’s work is lost by the working
men, duc to unsafe conditions. If the work-
mn must spend half his day remedying
fawlty conditions, replacing staging left by a
wevious shift, “blowing out” his working
tace, or any one of a thousand similar cir-
amstances, you know production costs are
ming.
The efficient mining organization is today
Gndardizing every task. These standards
e built up from the study of the task and
we adopted if eflicient and safe. Such jobs
wecasily supervised and it is easy to educate
employee in the manner of working.
When an employee knows how to do a job
e seldom is injured!

From my personal standpoint I believe that
standardizing of jobs is the biggest
% an organization can make toward im-
wing underground or surface efficiency. 1
0 believe that on the standard tasks the
Bdent risk has been lessened 50 per cent,
wy task is done the same way yet there
wough variation of conditions in mining
ice 5o that it does not tolerate a man
bming mechanical. When a workman
he must keep a definite standard re-
kss of the work being done, he attempts

[ 4
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to mect those requirements. He knows that
the preceding shifts must meet the same re-
yuirements and therefore he is able to take
up his work <afely, exactly where it was le(t
by his predecessor, He can thus devote his
full time 1o work without fear of slipshod
methods applied previous to his arrival.

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

Unquestionahly 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 heen 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
discases 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 js avail-
able the normal efliciency of employees is
decreased.

403

In one particular property I recall certain
additional work obtained merely by estah-
lishing proper ventilation. A total of 150 ma-
chine shifts was heing put in each day in a
stoping area and prior to correct ventilation
the average amount of hole drilled per ma-
chine was 86 feet. After the ventilation was
improved the average was increased to 118
feet. Loaders who had originally pulled ap-
proximately 76 cars consistently passed the
100 mark. Footages in development work
rose from 2.6 per machine to 3.8 feet. Loss
of time from pulmonary disorders dropped
to a negligible figure, and the accident fre-
quency fell 2R per cent.

Another impartant 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 «afety departments.

Fach 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 pogeles, gloves, safety
hats, lamps, safety belts and other similar
articles which are furnished by the company
free of charge, and 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 all
working places on each <hift, and supervise
general hlasting 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
by the bhoss, who then assumes all further
responsibility. Typewritten reports are dis-
tributed daily by the safety department.to all
the bosses concerned, and at the weekly
meetings of supervisors a check is made on
the action taken on the recommendations
that have heen submitted.

As a stimulus to greater interest and co-
operation in the prevention of accidents, a
scale of monthly safety bonuses, payable to
all bosses and inspectors has heen  estab-
lished. This scale is based on the total rate
of accidents per thousand shifts supervised,
and takes into account the interest displayed
during the month by cach supervisor in the
climination of hazards, enforcement  of
safety rules, and good housckeeping.

Once each month all the working places
of the nune are inspected hy «cctional safety
committees, who make a detaited report of
the conditions and equipment considered to
he unsafe. Typewritten copics 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 committees,
hosses, foremen and mine ofhicials.
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Separate  meetings of the contractors
working in the two main divisions of the
mine are held once each month, and the
accident record of the preceding month is
discussed with them in detail, adopting all
possihle 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 held once cach month for a review of
the record of the previous month, and for
the discussion of matters of general nature.

Fire Prevention

LEvery possible effort is made to minimize
the danger of a fire underground,  bn prep-
aration for such a contingency  a large
numher 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
cffective, and fire-drills are held under-
ground in various sections of the mine once
a month. An up-to-date first-aid and mine-
rescue station is maintained on the main
patio of the minc, completely cquipped with
12 McCaa oxyvgen hreathing apparatuses;
10 all-service gas masks; 50 self-rescuers;
oxygen pump; carbon monoxide detector:
safety lamps; stretchers of various types;
life line, and other miscellancons equip-
ment.

A fire-car fully equipped with hoses, axes,
pipe fittings, fire extinguishers, first-aid
supplics, and other tools and material is alse
available on the main mine patio at a mo-
ment’s notice. Provisions for an abundant
supply of water in all parts of the mine
through both air and water lines have been
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 line at the portal
of the mine is availahle to «pread, hy mean<
of a stench signal, the warning of a fire
wnderground.
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MONDAY AFTERNOON SESSION
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The opening scssion of the fl’apecl;'e;:(i
Pulp Section was calllcd to order )é”m ore
1. Adams, International Paper . || R
Glens Falls, New York, who presided.

CIHAIRMAN ADAMS: l-‘«»l].»wing t!;e 'us‘:::
practice, it is my duty as (.:f:ncral C mmﬂ:gs
to review briefly the activities and Prog m.h
of the Paper and Pulp Section during this

York City on April 15,

topic of discussion was the program for
Kansas City Convention.

past year.

i ) ican
Representative, The Americ

There were two meetings of the exetc%;:'i!-.'
committee during the year, the ﬁrc]t a .
cago on Januvary 19 and the second m h

At the Chicago meeting, the priuc

i ned
The New York mccting was mnclt‘l‘“m
with a discussion relative to the correla
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of efforts of this Section with other agencies
or associations of the Industry in their aims
to promote accident prevention in pulp and
paper mills. Also included in the New York
meeting was an extensive discussion on accei-
dent statistics. It was proposed  that the
Section take some means of perfecting and
continuing  these  statistics hecause of the
very pronounced interest heing shown by a
number of mills. Accordingly, a committee
was appointed at the New York meeting
consisting of Fred Braun, Chairman, Ernest
Augustus, Arthur Winslow, George Burns
and myself to act as a sub-committee to the
regular statistics committee, of which Mr.
Braum is also our Chairman, to consider the
following :

L. 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.

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

There has bheen 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
Council.

Through the good will of Fred Robinson
and the Kimberly-Clark Corporation  we
have the services of a stenotypist to take
discussion notes at our meetings here, We
certainly are all appreciative to I'red and
his corporation for this.

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

(The motion was carried.)

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

Statistics should be used in your accident
prevention work for fact-finding interest on
four program. These can be shifted in any
mnner.  Some very interesting things are
hought out in this year’s report.

Memhers of the Section are to be com-
dimented on their response in sending in
teir reports. We received 678 reports this
Tar as compared to 108 last year,

This year August, with 77 accidents, was
e high accident month; July, with 29, low,
In Tahulation 2, which indicates the day
& the week in which these accidents were
awed, you will find that Wednesday was
beh, with 119, and Sunday was low. In 36
Ay was low and Thuorsday was high.
¢ is apparently an indication there that
& middle of the week is high.
You should check with your own plant
aperience and see whether the accidents as
are reported to vour plant check with
‘.k Do you have the high recording in the
wldle of the week?

Tahulation 3 shows the day or shift. The
day worker is low and the shift worker high.
Daoes that mean that the day worker, work-
ing eight hours a day, during the day, every
day in the year, has more natural rest, and
that the shift worker who goes on at eleven
to three or from three to eleven and so on,
one week, and next week some other hours,
has his rest hroken up? When a man comes
home at seven o'clock in the morning from
a night shift, or three o'clock, does he g0
to 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 is very little difference  he-
tween  afternoon e moring  accidents in
recording.

Tabulation § shows that for the three
vears, "35, ‘36 and ’37, the highest peak in
the moring occurred anywhere from eight
to twelve o’clock. Here is vour first some-
what consistent fact. In the afterncon you
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The session was called to order by Ge
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Industry’s Responsibilities in Community Safety

By HENRY W. BOGGESS

uper int ety SlllClall I'aille Ol'l C0"| any T lsa, Okla.
S elldellt Of saf , P . u

During 19360 111,000 American (‘ili{.;l::“(:l((‘:}
i 5 - cent, or X
in accidents,  Sixteen per : | o
:Illlcn(\ met death while cmpln_\fc(l atocc np;xtm:‘l:l
frum' which they earned thtflf livelihoods ai"_
led industrial fatalities. The rema

deaths are broadly re-
they

S0 arce ca et
ing 93,000 acciden ths 2 .
If'c“rzred to as public fatalities; at least.

were non-occupational.

within its power the ahility to prevent any
them, is the question,

Gas Co., Dallas, Texas, who introduced the

. . . .
The ratio of public to III(|llh(l"Ia] dc'a(r'.
more than six to one. It is ul)vw'n;s tml:l ot
ty is outside
broadest need for s.afe 3 -
within the ranks of mdufn.'y:. Whet|he:;or
industry has any responsihility for t le.' ipdﬁl -
or outside accidents, whether or no

Petroleum Section

That there is a close relationship hetween
accident causes classed as public and thase
classed as industrial is reccognized by all stu-
dents of the subject. That relationship causes
one to ponder over the right and the wrong
of arhitrarily 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, 1§
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 socicty at large
there can he no hasic difference hetween giv-
ing a green and wholly untrained industrial
worker a well guarded jointer to operate and
giving a green and wholly untrained citizen
2 modern, safe motor vehicle to operate,
Trouble is potential in either instance; irre-
trievable loss is imminent in cither case, The
question should not he, “Whe is responsibie 2
—the question should he, “Why are such fool-
ish things done ?”

It does scem that a mited front should he
brought to hear upon the fundamental causes
of accidents as a whole; not entirely in liey
of, but at least in connection with, the many
piecemeal thrusts and parries at contributing
auses that are now flying in all directions.
ltis altogether probable that a closely knit and
well organized one-front safety movement will
ppear on the horizon eventually.

It is readily granted that certain necessary
kgislation must come if safety is to grow more
dficient. 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
ad based upon scientific knowledge of the
sbject,

Aside from industrial safety men devatedly
atering the so-called public accident field,
st what else can industry do to help minimize
wcidents outside its gates?  Just what are
®dustry's respansibilities which it has not yet
reognized and accepted ?

One critical view i~ that the so-called tech-
wlogical development in this commtry, to
which so many of our ills have leen charged,
sthe result of research and development hy
Ametican industry, It is said that through
s research and development, the entire so-
@l tone of America has heen changed from
3 Beethoven sonata to a Duke Ellington

swing. To attempt to free industry from re-
sponsibility in even the more remote reactions
due to this increased national tempo would he
dificult—if it could he shown that industry
had hoth the antidote and the authority to
administer it.

491

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

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

What right has industry to sell a farmer a
water pump with imguarded gears that will
sooner or later mangle his hand? What right
has industry to sell a housewife a porcelain
bathroom fixture that is known to frequently
break and sever arteries ? What right has in-
dustry to sell a road commission an asphalt
road that will he slick in wet weather and
result in broken necks and hroken hearts ?

If the water pump can he guarded ; if the
bathroom fixture can he made of non-break-
able material; if the asphalt road can be built
so that it will not be slick in wet wecather, then
industry should not he permitted to pleacd
economic or competitive pressure, nor even
the value of replacement husiness.

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

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

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

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

wenty-sixth National Safety Congress

prostrations and hence benefited the heaith
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 pharmaceutical plants.

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

Fuse loading departments in ammunition
plants is another application where air con-
ditioning produces safety for employees. The
humidity is kept high enough to prevent a
static spark. Cooling and dehumidifying in
summer eliminate perspiration from the
worker’s hands, which prevents the powder
from adhering to the stec! dies.

Some lacquering processes require a sol-
vent having explosive properties. Since in
some plants doing this type of work the
<olvent has explosive properties, and de-
humidifying is required, an exhanst system
is installed and sufficient outside air sup-
plied to prohibit an explosive mixture.

Humidification in tobacco plants keeps
down dust, which otherwise would be haz-
ardous to employees. In the drying process
of manufacturing matches, uniform drying,
which requires air conditioning, prevents
flaring or sparking when ignited.
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THURSDAY AFTERNOON SESSION
October 14, 1937

i der by J. M.
’ <ession was called to ord .
Ke[;‘:fg;n, L. S. Rubber Reclaiming Co., Inc,,

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

Rubber Section Safety Contest

(hairman Kerrigan I)rlCH);{rf:liwégcttigﬁ
outstanding facts in the 1937 Rubber @
Safety Contest. . ~

Thirty-seven |\anicipal‘mg lplanit; ;vg;l:ﬁ:i
03,690,394 man-h(m.rs d.urmg 'wa:)er monthe
seriod of competition in the ud. b]}nx on
'('nn\cc.l and experienced 642 disa % i
j ricch for an accident frequencys;: ¢ o
Jll(; 079. The 37 plants employed 67, ; man-.
l’»(;th the accident frequenql ratteh::: | man.
hours of exposure were higher
previous contests. -

Plants averaging 125,0(}1 o(t mo:eAm::d
hours per month, composing (;roup

3. made the hest records in the‘((;c(;r;test with

ar'm average frequency rate of 10 ] i
Groups C and 1), composed of p:)l:u-re o

125,000 or less man-hours of expos

of
had an average frequency rate

month, lants in both

‘wo-thirds of the p
(‘I?;:tiz?t;ns'l had frequency rates
rages. '
avle’eriect records for the etmreq :‘(’:‘tt‘:
period were made by four plan:.ar;d e
the 22 large plants in Groups
frequency rates be
period.
Five plaques we

below the }

tow 2.00 for the contest

re awarded to winners of ,
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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 Saciety, New York City, and
past president, Nationa] Safety Council,

Plaques were awarded to first place winners
as follows :

Groups A and B—11. S. Rubber Products,

“Rubber Industry Problems” was the sub-
Ject 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 ?

Inc., Saugatuck Footwear Plant, Saugatuck,
Conn.

Groups C and 1) (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 Manu-
facturing Co,, Middleboro, Mass.; U. S.
Rubber Products, Inc, Fabric Fire Hose
Co., Sandy Hook, Conn.

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

4. What protective apparel is necessary
for the workers?

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

6. What hazards are involved in molding

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

Safety Device for Horizontal Heater
By K. C. LOOMIS
Manager, Runningboard Div., The Ohio Rubber Co,, Willoughby, Ohio

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

The operator couldn't explain what had
Wppened. He was thinking ahout the
poiled job in the vulcanizer. We werc think-
g in different terms—how much more
wrious this could have been and what could

done to the heaters so that the steam

®ald 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-
the fact that the door had heen closed

st enough to withstand nearly a full head

of steam. As the pressure built up to this

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

Positive Device Sought

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

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

(INustrating with a large copy of the
drawing <hown here, Mr. Loomis gave the
following explanation of the device.)
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STEAM LM
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DOOR é

SAFETY EQUIPMENT FOR HORIZONTAL

—®
CAM
@ RO\LER
QUICK-AS-A- Wik VALVE
ACVERSE ACTION DIAPH, VALVE
HEATER SHELL STEAM PRESTURE DIAPK..VALVE
oty

DIAPHRAGM VALVE
3-WAY DIADK_VALVE

@ TIMING DIAL.
® AR LINE
R @ AR LINE
VULCANIZE @ SPRING

Part 1. Door is move_d into pos:t}lon' (;:1
heater and locked by turning door to the c]ve.
Cam (1) operates rqller 2) ()pcm?g v(am)
(3) which releases air pressure tolme_ 0
which leads to lower inlet of t;rcc :t{.
diaphragm valve (R). Operator t(;en'i‘i(;ig
cure time on time cycle regu]ato;:f( ‘). This
regulator automatically sl_mts of fur 1m;
sure on line (11) §|I0w.|ng (hrcl(t ac nﬁ
valve (7) to open. Shutting off t\e‘alr ®
fine (11) also operates three-way valve Y
which opens lower inlet allowing air p“;
<ure from line (10) to ent.cr reverse acl ‘aﬁ
diaphragm valve (4) opening same, ang
lowing steam to enter heater.

Part 11. When heatcr'is' n npc'rahn-r‘ni
«team pressure built up inside qof “d:’r‘l
operate the diavh.ragm valve (5) pushing
lolt (0) down hehind door lug.

Part 111, When cure time is up, ti'me C)‘/F'::
regulator (9) turns air pressure "I]tocl:)s-
(11) closing direct acting valv'e (7), al Sovalve
ing lower inlet of three-way diaphragm e
(8) which shuts air p;_essurc fro::\em:ding

{ ers
10) and vents air from reve
fiia[)thragm valve (4) causing this valve to
close.

Part 1V. As steam is exhausted from I:.::
heater and the pressure has reducgd to -
than 12 oz on diaphragm valve ( )t :pdoor
(12) will pull bolt (6) up, and heate
can be opened. .

Note. (a) Tension on spring (12) (;:nl'!;
adjusted either to raise or to lower the
oz, factor.

i lves, one clos-
h) Steam line has two valves, )
iné v?/ith air pressure and the other closing
with air off.

ADJOURNMENT
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Safety Equipment Section

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

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

Exhibition Hall—M unicipal Auditorium

Acme Protection Equipment Co, Inc, P
Gas Masks.
Advertising Displays, Inc., Covington, Ky.
Safety Education Materials in Display Form With Moving Messages.
Aetna Casualty & Surety Co., Hartford, Conn,
Safe Driving Tests, Safety Educational Films,
A.S. Aloe Co,, St. Louis, Mo.
First Aid and Hospital Equipment,
American Abrasive Metals Co., Irvington, N. J,
Safety Treads for Walkways and Safety Gratings.
American-LaFrance and Foamite Industries, Inc,, Elmira, N. Y.
Fire Protection Equipment.
American Mutual Liability Insurance Co., Boston, Mass,
Insurance, Workmen’s Compensation, P
American Optical Co., Southbridge, Mass.
Head and Eye Protection Products,
American Safety Tank Co., Kansas City, Mo.
Automotive Fuel Supply Tanks.
Amtzen, Inc., Chicago, 111,
Auxiliary & Emergency Stretcher First Aid Equipment.
Automatic Traffic Control Corp.,, St. "aul, Minn.
Traffic Actuated Control Fgu

ittshurgh, Pa.

roperty IDamage and General Automobife.

ipment

3ear Manufacturing Co., Rock Istand, 11,
Safety Inspection and Correction Equipment.

Bendix Products Corp., South Bend, Ind,
Automotive Equipment,

Back-Sivalls & Bryson, Inc,, Kansas City, Mo.
Safety Heads, 1"anks and Pressure Vessels,

hdlcy Washfountain Co., Milwaukee, Wik,
Group Washing Equipment,

down Shoe Co., St. Louis, Mo,

Men's and Women's Safety Shoes.

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

K1
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R. H. Buhrke Co., Chicago, 1L
Safety Equipment for Constraction and Maintenance.
E. D. Bullard Co., San Francisco, Calif,
Personal P'rotective Equipment.
Burroughs Wellcome & Co., (ULS.A), Inc, New York City.
First Aid Kits and Medical Equipment.

Champion Brake Corp., Chicago, HEL
Hand Brakes for Freight Cars.
Chicago Eye Shicld Co., Chicago, HI,

Head, Eye and Respiratory Protective Equipment.
Columbus McKinnon Chain Corp,, Tonawanda, N. Y.
Alloy Steel Sling Chains and Safety Hoists.

H. S. Cover, South Bend, Ind.
Respirators and Safety Goggles.
Crouse-Hinds Co.,, Syracuse, N. Y,
Traffic Signals and Floodlights.
M. E. Cunningham Co., Pittshurgh, I'a.
Safety Steel Stamps and Type Holders.

Davis Emergency Equipment Co., Inc,, New York City.
First Aid and Industrial Safety Equipment.
C. H. Dockson Co., Detroit, Mich.
Head and Eye Protection.
DoMore Chair Co., Inc., Elkhart, Ind.
Posture-Health Chairs for Office and Factory.
Dual Parking Meter Co., Oklahoma City, Okla.
Parking Meter Equipment.
Donald F. Duncan, Inc., Chicago, 11,
Parking Meter Equipment.

Eagle Eignal Corp., Moline, it
Traffic Signals.
Electronic Contrul Corp., Detroit, Mich.
Flectronic and Photo-Electric Equipment.
Elliott Service Co., New York City.
Promotion of Ethiciency and Safety.
Emerson Drug Co., Raltimore, Md.
Rromo-Seltzer.
Employers Mutuals, Wausau, Wis.
Fire and Casualty Insurance, Workmen's Compensation.
Fnameled Steet Sign Co., Chicago, 11,
Day and Night Steel Reflecting Signs.,

Fairway Laboratories, Inc., Belleville, ML ' o
Anti-Fatigue and Heat Exhaustion Antidote Tablets and Dispensing Equipment.

Harley-David<on Motor Co., Milwaukee, Wis.
Police Motorcycles and Accessory Equipment.
Hercules Friction Grip Co., Kansas City, Mo.
Brake Dressing.
Hild Floor Machine Co., Chicago, 111
Flectric Floor Scrubbing Machines and Vacuum Cleaners.
Holcomb Safety Garment Co,, Chicago, 111
Industrial Safety Clothing.
Hoof Products Co., Chicaga, TUL
Motor Vehicle Speed Control Governors,
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Hunttpgton L.abora(ories, Inc., Huntington, Ind
Disinfecting and Sanitation Products. ' .

Hynson, Westcott & Dunning, Inc,, Baltimore, Md
Mercurochrome First Aid Antiseptic, Thar'\tis l;ozenges.

Indian Motocycle Co., Springfield, Mass
PO!ICC Motorcycles and Equipmcni.
Industrial Gloves Co., Danville, [il. .
Ind_ush:ial Safety Clothing.
lndu;tsrszl ‘.S:I_fety Equipment Assn, New York City
H . . * -
Imcmaﬁ:naallcg;‘gei (Itjl::lgi?cﬁz:l?:s&;lndu.strlal Safety Equipment,
Safety Shoes. - )

Junkin Safety Appli Y isvi <
S pliance Co., Louis
| Power Press Guards. outsville, Ky.
uvenile Wood Products, Inc., Fort W
A S, o F ayne, Ind.
Automobile Safety Seats for Childr);n. "

The Karpark Corp., N i
Parking Meteprs. ew York City.

Keyst(_.\ne View Co., Meadville, Pa.
Visual Safety Tests,

Walte.r Kidde & Co., Inc, New York City

_ Fire Protection Equipment. .

Kimball Safcty Products Co., Cleveland, Ohio

Industrial Safety Clothing and Suppiies. .

Lehigh Safety Shoe Co., Inc., Allentown. Pa

. Leather and Rubber Safety Shoes. T

Liberty Mutual Insurance Co., Boston, Mass
Automobile and Industrial Sa(ely'Scr\;i(:e.

The Lima (;ord Sole & Hee! Co., Lima, Ohio.
LnmNon-Shp Soles and Heels.
Rermens Mutual Casualty Co., Chicago, 11i.
utomobhile, Compensation and General Casualty Insurance.

‘acwwhyteRCo., Kenosha, Wis.
ire Rope and Braided Wire Rope Slings
The Marhndalg Electric Co., Ch:vcl:m:l,c ()ll:::)gs
‘ Dust Resplratm:s and Highway Safety Signals,
iCloskey Torch Co., Toledo, Ohio.
Bomb Shell Torches and Truck Flares
LF. McDonald Co., Los Angeles, Calif N
Safet.y Hats and Respirators. '
rqpohtan Life Insurance Co., New York City
I'x::‘fc Ig;ul\iange, Industrial, etc. o
igan Malleable Iron Co., ) i i
Trafe St e , Detroit, Mich.
Pm(Cco., I)gtroit, Mich.
rotective Creams for Preventi i in i
Safety Ao o Pi“Sbtll’c::h(’)fp(;ccupatl()llal Skin Diseases.
Safety Appliances and First Aid Materials
m Engmeering Co., St. Louis, Mo. -
Welding Torches and Safety Goggles.
Worray Safety Sling Co,, Inc., Pittsburgh, Pa
Plated Wire Rope Slings. T



National Bureau of Casnalty & Surety Underwriters, New York City.
Safety Service, Casualty Insurance.

National Safety Council, Inc, Chicago, Il
Posters, Bureau of Information, Research and Education Division.
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;. 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, .
Safety Ladders and Scaffolds.

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

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

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

Railway and Industrial Engineering Co., Greenshurg, Pa.

Interlock Systems, Potential and Phase Detectors, Insulator Testers,

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

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

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

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

Safeguard Electric Co., Inc., Brooklyn, N. Y.
Shockproof Portable Lamp Guards.
Safety Engineering, Alfred M. Best Co,, Inc, New York City.
“Safety Engineering,” Insurance Publications and Reports.
The Safety Equipment Service Co., Cleveland, Ohio.,
Goggles and All Types of Accident Prevention Equipment.
Safety First Shoe Co., Holliston, Mass,
Safety Shoes.
W. H. Salishury & Co., Inc., Chicago, T1L.
Linemen’s. Rubber Protective Devices.
Shepherd Safety Shoe Corp., Chicago, 111
Safety Shoes.
The Spencer Turbine Co., Hartford, Conn.
Industrial Vacuum Cleaners and Dust Collection Equipment.
Standard Safety Equipment Co., Chicago, 111
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 Equipment.

The Surty Manufacturing Co., Inc., Chicago, 1L
Dust Counters, Exhaust Units, Safety Guards and Shields.

S-W Supply Co,, Girard, Kans.
Highway Railroad Signals,

o

Safety Equipmeny Section

lhrcs'cway Signnl Co, Oklahoma City, Ok!
T "._afc(y Signal Equipmient. N "
ra ic Hoy,_lmﬂ, Canton, Ohio,
School Zone Trafic Warning Sign.

Uni 3 5 S X
t:(l Slal)cs Steel Corporation Subnidiaries
Steel Products and Cement ,

Wahlert Products Corp.
Industrial Safety ar;(l
Weaver Manu facturing
Automotive Testing
Wes}t) I)iiqinfccting Co., C
roducts for the J° i ial Sani
The Western Union Tctogapis (. STl Sanitation
_ Communication Service v A ity Mo,
WI“S)OI‘I Products, Inc., Rcm'ﬁng ’a
Personal Protective Devicew

Brooklyn, N, Y

Fire ]'l'i)'('(‘li“‘ X

) e b n Eguipment,
4 o, ."Nprmgli(-ld, 1t
hf[lnpln(‘llt.

hicago, 111,

Pittshnrgh, 1o,

585
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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

Treenty-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.

ADJIOQURNMIENT

Accident I’rone Employees:

INDEX

A

Ahsentecism: Facts Revealed from Studying the
Causes of Absenteeism s\(?uni;;). 76-%0,
p See Personal Factors.
Accident Statistics: Analysis of Accidents, 225.
The Function of the U. S, Bureau of Lahor Statis-
tics in the Field of Accident Statistics, 463.405.
Graphic Method of DPortraying Accidents (Spit-
zer), 264.266.
How to Make Statistics Interesting and Useful
(Filmer), 396-398,

Keeping a Record of Accident Costs (Gold-
stine), 288.290, )
Accident Experience Exchange

Report  of
IBraun). 431-435,
What are the Best Ways to Keep and Use
Accident Records? 176-180.
Acids: Protective Equipment in the Handling of
Acids by the Consumer (Eberhardt), 207.209.
Safe Handling of PPortable Acid Containers Such
as Carboys, Drums, Jugs, Flasks (Stratton),
201.204.
Safe Storage and Distribution of Acids Within
Industrial Plants (Turgeon), 204-206.
See also Chemicals,
Aeronautical Section: Minutes, 211-210,
Officers, 211,
Aeronautics: Cleveland Airport Radio Traffic Con-
trol (Berry), 218.2190,
The Importance of Flight l)isqatclninu in Air
Transportation (Fritz), 211.213,
Planning for Safety (Gazley), 213.217.
Rating of Instructors (('nlv{, 217.218.
After Work Accidents Session: 33-40,
After Work Accidents: See also Public Safety.
Agricultural Safety Session: 41.49.
Amsworth, C.: YPnteresting PPhases of (Construe-
tion Safety Code Work, 300-302.
Air Conditioning: Safety Control in Air Condition-
in{z &llillen), §713-576.
Aldrich, H. J.: Safety Kinks in the Food Industry,
22

322,

Allen, T.: Safety Prniram for the Reduction of
Accidents in Coal Mines in Colorado, 404-408,

Ames, F. E.: The Value of Safety
Accident Prevention, 357-350.

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

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

What One Company Has 1Jone, 497,
Annual Meeting of Members: 11-30.
AS.S.E.—Engineering Scction: Minutes, 221.224.
Officers, 221-222.

Augustus, E.: Jlow Can the Industrial Nurse Help
Maintain Employee Interest in the Safety Pro-
gram? 328-332.

Automotivz and Machine Shop Section: Officers,

22

Posters in

tions: Minutes, 225-24
Awards: See Contests; Rewards,

Automotive and Machine Shop  Power IPress See-
7.

Babb, I, V.: The Nurse’s Part in Getting In-
jured Men Back on the Job, 323-326.

Badger, O. B.: Habhit Formation Through Super-
vision, 526.527.
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Baker, R. J.: The Advancement of Safety in the
American Steamship Industry, 343.345,

Bakerirs: See Yood Industry.

Rapash, J. 1. and Rcinlmu{. H. F.: Welding and
Cutting Fires are I'reventable. 3R5.3187.

Banguet: 31-32,

Barrett, G. { Iron Ore Mining, 411-412.

Beil,"l;.: Why the Worker is Not Responsible,

Berry, J.:

. trol, 218.219,

Bigler, 11 ¢ Develo, ping Safe Workers Through
th% Employment Office and Job Training, 226-

Cleveland Airport Radio Traffic Con-

Blakesfee, H, N.: A Statistical Review and Fore.
cast of the Petroleum Industry, 519.520,
Blanpied, E. A.: Safe Practices in Use of Heavy

lonstruction Equipment, 295-297,

Boggess, W.: Industry's Responsibilities in
Community Safety, 400-493.

Boilers: What the Safety Man Should Know About
S;c;am BRoilers and Steam Lines (Fish), 157.
161,

Bonus Plans: See Rewards.

ang‘n. Capt, W. O.: Training of Officers, 368

Boxhoard Mills: See Paper Industry.

Braun, F. W.: Report of Accident” Experience Ex-
change, 431-415.

Bridges: Safe Practices in Use of Heavy Con-

struction  Equipment (Blanpied), 295-207.

Brooks, Dr. A. L.: What the Industrial Nurse
.::mn!d Know Abont Occupational Diseases,
334.31%7.

Rrown, i'.: The Nurse's I’art in the Sickness Pre-
vention P’rogram, 3137-340.

Buckte, P. F.: Adequate Accident Investigation and
the Need for Suitable Discipline Before the
Accident Occurs, $97.590,

Bulletin Boards: The Use of Bulletin Boards in
the Safety l’rngram, 19R8.199,

Bungenstock, " A. G.: Getting Facts and Keeping
Records on After Work Accidents, 33.35.

Burden, . R.: The "amllinﬁ of Pipe as it Ap-
plies to Oil and Gas Pipe line Work, 504.511.

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

C

Calenders: See Paper Industry.

Carhon  Dioxide: Accidents’ Involving Carhon
Dioxide and Their Vrevention ((oosman),
564.566.

Carboys: See Acids.
Cement and Quarry Sections: Minutes, 249.270.
Cement Industry: Analysis of Accidents in the
Cement Industry (Curtis), 250-252.
Facts Revealed from Studying the Canses of
Absenteeism (Curtis), 7(\-1{0.
Cement Section: Officers, 249,
Chemical Industry: Safet Labora-
tories (Ritter), 272.274,
Sazf;;y in Chemical Pilot Plants (Tilden), 275.

in Chemical

Safety in the Chemical Production Plamt
(Zoerb), 280-284.
Chemical Section: Contest, 275,
Minutes, 271-284,

Officers, 271.272,
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i i Lqui i thing
’ s: Protective Fquipment in the Hand
(he“;'fukcidnnl)xy the Consumer (Fherhardt), 207.

200, e e
5 i f Portahle Acid Containers Suc
b-f: t{::";)u;/’:'.‘ (l,)rlu‘:u, Juga, Flasks (Stratton),
y 4‘ - N . .
Qazf(c“.é?on e and Instribution of Acids Within
"“Industria Plants (Turgecon), 201.206.
Cn?:;l:!l,'?(.Ax.(!‘ilow to Inspect a Factory Flevator
for %afe;{, '””-l:uf tructors, 217-218
b N . B ting of Ins s, 217-218. .
{Z:::;’:’ Paimianu Machines ;)n24\(:r hich Repetitive
’ ; i re Performed, .
Comgmz:r?r}-{o‘w Can Unaafe Conditions Be Un-
d, 173-174. )
S(:grlearril Safety Committee Procedure, 348-349.
What Part, if Any, Does the Safety Committee
Have in the Training Program, 19 -197. o
Community Safety Organization Session: 51-58.
Community Safety: See also Public Safety. Should
Compressed Air: What the Safety Man £ lol;ll
now Ahout Compressed Air Systems, 161.
166. i ¢ con.
i dustry: Interesting Phases o on
Coms':rul::c'tlioo':l h:@afetyy Code Work (Ainsworth),
3 oaa?: M ent to
Methods Used to Present Safety Movem
Employees (Jessup), 302-304. Safety in
Pracuical Enginezrmgl ?Is) 44‘())'4)“;(;‘5 to Safety
“onstruction (Crandell), 304-306. X
Sa(f:n;’:acticoes (ln Use of Heavy Construction
Equipment (Blanpied), 295.207. F
Safety Training for the Construction Foreman
(Curtia), 297-300. 5.306
Construction Section: Minutes, 285-304,
Officers, 285-286, X
Contests: Chemical Section, 275,
Contests Give Results, 317-318.
Marine c.'Qection. 3:")20'
Metals Section, . . -
1 by A Sand and Gravel Company
Mf:)ho\":’sinurlﬁ; ational Safety Award (Koop),
-262.
Pazp‘:lr and Pulp Sec‘li%n Safety Conteat, 471-473.
leum Section, 52
gleat:: ;f Contests in the Safety Program, 153-155.
Public Utilities S:;;‘N:'r;bﬂ').
< n, 879,
Co';::’?e'}.qle)?':l%peciﬁc Accidents and Hazards a"&‘
Their Elimination in Anthracite Mining, 409-

Cont:ll‘ﬁd Money Savings: The Dollars and Cents
Side of Safety (lla\&, $89.590, Shonld Know
Craig, J. D.: What the Safety Man Shou
About Processing Kettles, 166-172. lied
Crandell, F. J.: Practical Engineering as Appliec
to Safety in Construction, 304.306. o the
Curtis, A. J. R.: Anznz séswof Accidents in
i Industr 50.252, .
Fa%:;n?:vczlc rom Studying the Causes of
i 6-R0, )
Curtﬁh.gﬂn."ﬂ':méafﬂy Training for the Construc-
tion Foreman, 297-300.

D

Deadman, W, W.: Let's Go Into This Accident,
253-256.

itis: ith Hazards,
P)iel:m:‘l'e"..s.scse,:"cl’-oi‘::l of Operation Guarda for
Metal Workin Mgchmeakgsﬁ-zﬂ: Accidents
Dickinson, S, C.: Typical Public Utility cscﬂldeﬂf
and the Lessona learned From Them, 554.¢ 55
Dilci{\line: Disciplinary Measures for Violation o
Risles, 470. .
Pe‘n.aflri‘eys for Vinlation of Rules (Simpson), 455.

Dow:lﬂO'A. & : Data on 1936.37 Paper Industry
Safety Conteat, 472.473.
Drivers and Driving: See Traffic.

ids: See Acids, L.
5%??“2?’?%%&«;7; Involving Carhon Dioxide

and Their Prevention (Goosman), 564-566,

Dye, B. T.:
e 0%,

Fherhardt, E. G.:

Economics o

Dusts: (inmbaling the Dust Problem in the Wood
u
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i stry (Sissman), 612-614,
TI|Ie'";()|rl::ltn:r':“l'ar( )i'n ('nnlmlh)ng Dust Hazards
by). 95-98. o
Th(eI ’la"fnr;;:t,lf-:!r's Part in Eliminating Dust Harzards
92-98, . e
M:i,l?(!‘dn:o?o); Protection Against Silicosis, a';\(;I
When They Arc Justified (Harrington), 290-
)

\\'ia(' Industrial Dusts are Harmful?  Why?

3 85.92, o
Wc()?l?ye;?)'the National Silicosis Conference

5 57-260.
§ap 2ls’lyanninu Your Safety Program, 394-

E

Protective Equipment in the
i ids by the Consumer, 207-209.
Handhmi gfaf‘:f;(?gsz Costs and Money Sav-

INKS.

Educagon of Workmen: The Art of Giving Com-

L tion (Martin), 521-526. X
Frgl)cl(ney::q'g:;cinliong (nnd s ‘lelal_len to Acc\dlem
’ l;revemion on American Railroads (Hale),
590-592. ) 0
Fi s Necessary to Instruction, 619,
}]'-ll:hcitsi‘e(rrmnion Through Supervision (Badger),
Initzrﬁ;ztzii'nal Methods in Accident Prevention in
Pulp and Paper Industry, 451.455. Trainin
1s There any elationg?:;:een Safety Training
Rules? 195-196. i .
ls.'r;'(lais:i‘:'ya ‘\’Htal Y;E;or in Fffective Safety
256-257. .
Qa‘f‘e,lo;kT(rlaiel?l}r‘le;)'fnr the Construction Foreman
“(Cuartis), 297-300. .
Sh(o(u‘l‘(;'“\)’isual Methods be Employed in the
Training Program? 197-199.
What are the Objectives of

193-194, .
is Safety Education? 180-181. . .
WI!::: lls’ar:,lel A:ly. Does the Safety (/cz)n;mmee
tiave in the Trawning Program, 196-1° > 196
What Training Methods are Mast Effective e
What Types of Training Are the Mast Beneficia
to Ind ust‘ry?TI‘)f-lf()l.‘?.m4
‘lio Shall be Traine, . .
Eioctieal Industry: How 16 Make a Safety In
spection of Pﬂcctrical Equipment (Hasskarl),
187191 ] o
in Connection With Flood FEmergencies a
Sai?' :-?a&f"?o Flectric Operation (Salshury),
542.545. i e
Electricity: Following the Plant Electrician (Wick
3-605. . .
H:\:m&; g?ake a Safct{ Inspection of Electrieal
Fquipment (Hasskarl), 18 -191.
See also SxaticS E!c}g:r;yny.
lating: See Plating.
ﬂ:s':!?rl:: now to lnspcg‘t|a7Factory Elevator for
s lahan), 183187,
Emp.lsna)fc':;" (I%l"e:(ingz: Compulsory Attendance at
Safety M_Igetings, 1:’2-13.:‘.“. 227.228
i raining Mee s, 227-228. i
Fr::[:l:cyl::te‘:c'l'raining: See Education of Workmen:
; ining Session. . B
anﬁ::ﬂx:r?{:'m‘e"in and Industrial Accident
" Prevention (1olbrook), 223-224. Safety in
Practical Engineering as Applied to Safety
Construction (Crandell), 304-306. (Rock.
Fngineering Revision: Designing for Safety
hoff), 237.238. . i T
ing Safe Workers in Metal Working
])edvuel:)rlsg;g ’l‘?‘r:)ugh the Regular Supervicory
Force (Hunlﬁ'). 233~2.14'.
Executives: See Management. .

E:hibits: Exhibi:lnr‘? at t(he 265'8111 &:tmnal Safety
ss and Exposition, 581-585.
Expls.:’i:ﬁ;c:“lix losion Hazards of Common Flam-

mable Liquids (Miller), 67-70.

Safety Training.

/lll/e‘.t'

F

Farm Safety: Farm Fires and Their Prevention
(James), 46.-47. .
o'rouram for Farm Safety (Scagraves), 47.
4

Urgent Need for Program on Agricuttural Acci-
ent Prevention {Price), 41.42,

What Are the Outstanding Canses of Agricul-
tural Accidents? (Moller), 42.453,

See also Agricultural Safety Session.

Fatigue: Fatigue in lts Relation to Accident I're.
veution (Garner), 569.573,

Prevention of Accidenty in Repetitive Operations
(Thomas), 243.244,

Fennell, . L.: Address of Welcome for Kansas
City Saft({ Council, 11,

Ferg;:gn. R. H.: Visual Education Methods, 229.

Fernandez, A. C.: Handling Safety in a f.arge

. exican Mine, 426-424.

Filmer, W, T.: llow to Make Statistics Interesting

. and Useful, 396-398.

Fire Prevention: Causes, Prevention and Control
of Petroleum Fires (Howell), 514.518.
ombating the Dust Problem in the Wood
Products Industry (Sissman), 612.614.
xplosion Hazard: of Common Flammable
Liquids (Miller), 67-70.

Fl:;n Fires and Their Prevention (James), 46.

Spontaneous Ignition and Its Prevention (Nuck-
olls), 63-66.
Static hlectricity as a Fire Harard and Its Con-
trol (Turkington), $9-63.
Welding and  Cutting Iires are
. (glnnsh.and Reinhard), I85.387,
Fire Prevention Session: 59.70.
Fish, E. R.: What the Safety Man Should Know
lAﬁblout Steam Boilers and Steam lines, 157-

Preventahle

Flammable Liquids: Explosion Hazards of Com-
mon Flammable Liguids (Milter), 67.70.
Flasks: See Acids.

Flood Emergencies: Safety in Connection With
Flood Emergencies as it Affects Telephone and
Telegraph_(Ledwith), 547.548.
afety in Connection With Emergencies as it
Affects Water Utilities s\\'ebb). §45.546.

Safety in Connection With Flood Emergencies as
it Relates to Electric Operation (Salshury),
542.545.

Floors: Preventin Sliprcry Floors, 321,

Tr‘;ggl?gyllsrar(s in Paper Mill Machine Rooms,

Flour Mills: See Food Industry.

Food Industﬁ:_ Accident  Reduction With a
Planned Maintenance System-—Bakeries (Hil-
debrand), 310-313.
iminating Accidents Peculiar to Women in the

ood Industr (McKeon), 319.322,

Safety and Sanitation and i1s Relation to Food
Products (Kampe), 317.319.
3(55)' Kinks in the Food Industry (Aldrich),

What Accident Prevention Means to the Flour
Milling Tndustry {Warkentin), V13316,
Feod Section: Minutes, 307.322.
ers, 307-309.

Forbes, J ;‘ Specific Accidents and Hazards and
Their Elimination in Mining From the View-
point of the United States “Hureau of Mines,
417-422,

Foremen: Developing Safety Workers in Metal
Working Industries Through the Regular Su.
pervisory Force (Hunter), 232.234,

How Can’ the Foreman Most Effectively Meet
His Responsibility? (Roberts), 60%.610.
fety Training for the Construction Foreman
(Curtis), 297-300.
L. C.: The Importance of Flight Dispatch.
in Air Transportation, 211-213.
: See Gases.

G
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Garner, Dr. J. R.: Fatigue in Its Relation to Ac-
cident Prevention, 569.573.
Gases: Accidents [nvolving Carbon Dioxide and
Their Prevention (Goosman), 564-566.
Injurions Effects of Metal Fumes and How to
’revent Them (Jones), 99-104,
Gasoline: Causes, revention and Control of
Petroleum Fires (Howell), 514-517.
Resumé of Safet{ in Natural Gasoline Plants
(McCullough), 528-533.
See also Flammable Liguids.
Gazley, R. C.: Planning for Safety, 213-217,
Gibbs, C. W.: What the Safety Man Should Know
. About (Ionvvressed Air Systems, 161-166.
(hcnsmg, H. W.: Specific Accidents and Hazards
and Their Elimination in Lead Zinc Mining,

415-417.
Goldstine, E. N.: Keeping a Record of Accident
Costs, 288-290,
Goosman, Dr. J. C.: Accidents Involving Carhon
Dioxide and Their Prevention, 564-566,
Gore, ;. 1..: Accidents in Delivering Refrigerated
'}'rodncts and Their Prevention, 566-569,
Grain Elevators: See Food Industry.
Griffin, Dr. {/ M.: Coal Mine Injuries from a
Doctor’s Viewpoint, 422.423,
Guards: Point of Operation Guards for Metal
Working Machines (Dibsdale), 236.237.
‘v'l‘;.: §f7onstitutcs a Good Safeguarding Program?
-176,

H

Iale, 1.: Employee Training and Its Relation to
Accident Prevention on American Railroads,
590-592.

Hall, F.: The Dollars and Cents Side of Safety,
$89.590

Handling Materials: The Handling of Pipe as it
Applies to Oil and Gas Pipe Line Work (Bur-
den), 504-511.

Recent Developments in the Safety of Internal
Transportation Equipment (McAuley), 230.

Hanlze}!d. G. W.: The Psychology of Safety, 266.

Harlan, B. J.: How I Made Safety Effective in
My Department, 388-389.

Harnpgton, D.: Methods for Protection Against
:;;lglcosn, and When They Are Justified, 290-

Harville, O, S.: Threads of Safet y 602-603,
Haselton, W, D.: New Safety Kinks in Mining,
424.425,
Hasskarl, P. L. G.: How to Make a Safety In-
s,)ecnon of Electrical Equipment, 187.190].
Health Hazards: Combating the Dust’ Problem in
(61115 Wood Products Industry (Sissman), 612-

The Doctor’s Part in Controlling Dust Hazards
(Lazenby), 95.08,

Electroplating  Fumes and Vapors and Their
Elimination (Rastello), 104.108.

Industrial Burns and Their Treatment (Mudd),

Industrial

Dermatitis  and  Its  Prevention
(Schwartz), 71-76.
Industrial Tuberculosis--A Public Health Fae.

tor (Spector), 326-328.

’ni""ous Effects of Metal Fumes and How to
>revent Them (Jones), 99.104.

Methods for Protection Against Silicosis, and
ggen They are Justified (Harrington), 290.

What TIndustrial Dusts are Harmful? Why?
(Sayers), 85.92,

What the Industrial Nurse Should Know About
Occupational Diseases (Brooks), 334.337.

Work of the National Silicosis Conference
(Starr), 257-260.
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The Warker's Health an the Petrolenm Industry
(Kassebaum), 494197,
Health Service Sesston: 71. R3.
Heitman, A. W.: Rafety Practice of the Inland
Lame and \mnr Company, 262-264
Henderson, R. T Unusual Refine ry Accidents,

S01.504,
Henderson, T. Gi.: Methods of Obtaining Emplovee
Interest 3 Cooperation in Safety, 435 410,

Hillen, A, .
ng, S73.-576.

Holhrook, E. A.: Engincering and Industrial Ac-
|u|rnt Prevention, 223 224,

Holden, Capt. E. C.: What Insurance Carrier Can
Do (o revent Accidents in Maritime Trades,
316.3

Holzbog, J. "H.:

Suafety Comtral in Arr Condition-

The Industrial Nurse as an Aid
to |‘|c Safet Department, 332-3134,

”ouqekeepmz i0od lousekeeping in Woodwork.
ing Plants (\\llson), 614.616.

Howell, J. T.: Causes, I'revention and Control of
Petroleum Fires, $14.518.

Human Element: See ler-;nnal Factars,

Hunter, V. B.: Developing Safe Workers in Metal
Workmu Industries 'Fhmngh the Repular Su-
pervisory Force, 232-234,

Hydrocyanic Acid: Protective Equipment in the
Handling of Acids by the Consumer (Fber-
hardt), 208,

Hydrofluoric Acid: Protective Fquipment in the
Handhng of Acids hy the Consumer (Eber.
hardr), 208,

I

Industrial Dusts Session: 8598, .
Industrial Fumes, Gases and Vapors Session: 99.

Industrial Nursing Session-: 323340,
Industrial Relations: Safety’s Place in an Indus.
trial Relations Program  (Shattuck), 418.451,
Industrial Safety l.ectures (lLee), 109-130.
Injured Workers: Discussions on Accident Report.
ing by Injured Employee, 409,
The Nurse's Part in Getting Injured Men Back
on the Job (Babh), 323.326.
Inepection: How Can UIn<afe Conditions he Un.
covered, 173.17%
Inspectars dession: See Safety Inspectors Sescion.
Investigation of Accidents: Adequate Accident In.
vestigation and the Need for Swutable Dixer-
pline Before the Accident Occurs (Buckle),
507.500,
Demonstration of Accident Investigation, 457
455

Let's Go Into This Accident (Deadman). 253-256.

J

James, W. D.: Farm Fires and Their Prevention,
46-47,
Jamicson, F. R.: Activities of Mablic Unllllu in

lhr Prevention of Accidents to the I ublic, 541

Jeuup G. P.r Methods Used to Present Safety
Movement ta Fmplovees, 102-301,

_'nhnlol\. A. 8! The Engineer's P'art in Eliminat-
ing Duat Havanh 12.9%

Johnsan, G. . Investigation of Personal Injuries
Involving Seamen, 139-161,

Johnaton, C. E.: Stream Lining for Safety, 594.
<97

Jones, Pr. R. R.: Injurious Fffects of Metal Fumes
and How to l'rrvem Them, M-104,

K

Kampe, R. R.: Safety and Qannatinn and Its Re-
ation 1o Ioml 'roducts, 317-3

Kaseehaum, Dr. (.. E.: The \\nrkers Health in
the Petroleum Industry, 493.497,

Keller, €, C.: Why the Employer 1« Not Respon-

sble, 374.375.

Kelty, R. wW.:
38

I\nmlk W, : The Officials’ Part in an Organized
¢ omnmnnv P'rogram, 54.56.

Koffman, M. A.: What a Plant Can Do to Pre
vent After Work Accidents, 35.38,

Koop, H. A.: Methods lsed by a Sand and
Gravel Company to Win the National Safety
Award, 261, 26l

Safety as a Morale Builder, 3R}

L

l.ahoratories: S7afety in Chemical Laboratories (Rit-
ter), 2

T.azenhy, l)r A. D.: The Doctor’'s Part in Con-
trolfmg Dust Hazardq 95.98 .

Leather Industries Section: See Meat Packing,
Tanning and Leather Industries Section,

Ledwith, T. 1).: Safety in Connection With Flood
Emergencies as it Affects Telephone and Tele-
graph, 547-548.

l.ee, 1. J.: Industrial Safety lmcmrﬂ (How te
Make the Safety Speech), 109-13

l.ee, R, L.: Highway Safety |n lmlmxtry, 38-40.

Lighting: lnﬂuence of nglmnp

Lincoln, T hc Human Irlnem in Accident
]’rcventmn. 562-564.

Linstroth, l.. W.: Safety in the Needle Trade, 606-
H08.

Loomis, K. C.: Safety Device for [orizontal
Heater, 579-580.

I,oumhury W, C.: Typical Public lhlll'* Accidents
am the lLessons lLearned From hem, §53-
g

l,umlnr Tndustry: See Wood Products Industry.

Lyons, Specific Accidents amd  Hazards and
Ther Hlnun'm(m in Bituminous Coal Mining,
JOR- 100,

M

McArdle, J. M.: \\'ho N Responsible for Industrial
Accidents? 378.3

McAuley, B, F.: Rc(‘ent Developments in  the
's,lfc-ly of Internal Transportation Equipment,
239-242.

McCann, E. J.: Personal Protective Equipment in
Meat l'acklng Plants, 372.374

McClintock, M.: Safety ‘i’mlay and Tomarrow, 22-

26.
McCullough, G. W.: Resumé of Safety in Natural
(iasoline Plants, 528-533.
McKeon, E. 1).: Eliminating Accidents Peculiar to
Women in the Food Industry, 319.322,
Mclean, F. Lessons from Marketing Depart
ment Accidents, S11-514, .
Maintaining  Interest: How  Can  the  Industrial
urse lelp Maintain Employee  Interest n
the Safet H‘ruur:nn? (Augnstus), 328.332.
Methods of Obtaining Employee Interest and
Cooperation in Safety ('llt'lldll‘l“lnll), 435-442
Kee also Contests,
Maintaining Interest in Safety Scession: 141-156
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), 39%
400.

Proper Safety Training in Maintenance Deparnt

ments (Percival), 309.310 . .
Management: Management's Function in the

Safety Program (Nicholson), 460-463.

Management’'s Interest in Safety, 149-150.

\afrty An  Executive Operating  Problem
(White), 593-504,

\Vh; lhc “.mployer is Not Responsible (Keller).
374.37

Tnd ey 625

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

Building Safety in Ships (Wrestling), 182.337,

Creating a Sense of Responsibihty in the T
dividual Seaman (PPexp), 307

Eliminating Dangers of Cargo Hazards (Wilson),
364-167.

Government Aid in Preventing tnjutics to Long
shotemen  amd Vb Woarhess  (Swollord),
361-301,

Investigation of l'rrsmml |nj||ri|-\ Involving Sea-
men (Johnson), 159-3

A Plan “to Create lmerul of Seamen in Pie-
vention of Accidents (\\nll) 350-352.

Safcly Organization, 348.34

Training of Offcers (Rnwe-n). I6R.370.

The Value of Safety l'n:lcr: in Accident Pre-
vention (Ames), 357.35

What Insurance Carriers (':m No to Prevent Ac-
cidents in Maritime Trades (1lolden), 346.340,

What is the Next Step in Controlling Accidents
to Longshoremen? (Stow), 345.345,

Marine Scction: Contest, 370.

h)mt Luncheon with Petroleum Section: §19.520.
inutes, 341-370.

Officers, 141.343,

Martin, R. L.: The Art of Giving Complete In-
struction, $21.526,

Meat Packing Industry: Personal I'rotective Fausip-
l;l;‘nt in Meat I'acking P’lants (McCann), 372-

Meat Packing, Tanning and Leather Industries
Section: %hnulcc, 3713

Officers, 371.37

Metal Imiustncs How T Made Safety Effective in
My Department (Marlan), 388.3 xg

Mam!enance and  Repair and Tts Relation to
g&gcty in the Metals Industry (Smith), 398

Metals Section: Contest, 394,
Minutes, 381-400.
Officers, 381.3813.
Miller: C. R.: Fxplnﬂnn Hazards of Commeon Flam-
mabhle l.lqunh 67-70.
Mmmg Industry: (n‘\l Mine lnjunen from a Daoc.
tor's Viewpoint ((.nﬁin) 422.423
Handling Safety in a Large Mexican  Mine
(Fernandez), 426428,
Iron Ore Mining (Barreit), 411.412,
New Safety Kinks in Mining (Ilaselton), 421-

428,

The Relationship of Safety to Efficiency in Min-
ing (Richardson), 402-401.

Safety Program for the Reduction of Accidents
in Coal ines in Colorado (Allen), 404.408.

Specific Accidents and Harards and Their Elimi-
nation in Anthracite Mining (Cooner), 409.
411,

Specific Accidents and Hazards and Their Elimi-
nation in Bituminous Coal Mining (l.vons),
408-409,

Specific Accidents and Harzards and Their Hlmr
nation in Caopper Mining (Newlin), 4131.4

Specific Accidents and Hazards and Their lhnn
nm7inn in Lead Zine Mining (Giessing), 415
41

Specific Accidents and Tlazards and Their Elimi-
nation in Mining From the Viewpoint of the
United States Bureauw of Mimes (Forhes),
417.422.

Mining Section: Minutes, 401128,

Officers, 401.402.

Minoll:ﬂlnjuriev Minor Accid ot Reporting, 146

Mohler, J. C.: What are the (\ulxlamlinu Canses
of Aﬂmulluml AunlrmO 42.45%

Motion Pictures: See Visua! Fducation.

Mudd, Dr. R. D.: Industrial Burns and Their
Treatment, R1.83,

N

National Safety Conncil: Directors, S8,
Executive Committee, 4-5.

Honorary Members, 4,
Nominating Commitice Report, 20.
Officers, 4, 31,
I'nllmw'ﬂ and olicies, 0.10,
Resolutions Committee Report, 20.22.
National Nilicosis Conference: Work of the Na-

tional  Silicasis Conference (Starr), 257-260.
N Acciden See Minor Injuries
New - FEmployees Developing Safe Workers

Employment Oftice amd Job

nuu, (Bigler), 220-229.

R Specific: Accidents and Hazards and

. mination in Copper Mlnmg AHMG

Nicholeon, . W, E.: Management's Function in
the .\\f(ly Program, 460-463,

Nichason, A, |m|||<try Casts a New Safety
Die, 27.29,
Nuckolls, A. .

I’revention, 63-
Nurses: 1low Can the Industrial Nurse Help Main-
tain Employee Imere:l in the Safety Program?
(Augustus), 328-332,
The Industrial Nurse as an Aid to the Safety
Department (Holzhog), 332.334,
The Nurse's PPart in Getting Injured Men Back
on the Joh (Babh), 323.326,
The Nurse's Part in tlu- Sickncss Prevention
Program (Brown), 337.3
What the Tudustrial Nur-‘c \hnllld Know Ahout
Occupational Diceazes (Brooks), 334.337
Nurses Sescion: See lndustrial ur:mg Susmn

Spontaneous Ignition and Its

o

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

Planning Your Safety 'rogram (rye), 394.105,

Oxalie - Acid: P'rotective  Equipment in _the Han-
'lel').l;m of Acids by the Consumer (Eberhardt),

P

Paper and P'ulp Section: Contest, 471.473.

linutes, 420-487.

Officers, 429-4 1()

l‘n}mr Industry: Calender Stack Hazards, 479.482.

)en;gnctmlion of Accident lnvcs(lgallon, 451-
455,

Discussion on the Making of Paper Boxes, 465-
408,

Dryer Hazards, 478-470,

Hazards Encountered in Changing Wires on
Paper Machines, 474.-476.

Hazards of Wet Felts, 476.478,

Instructional Methods in Accident Prevention in
Pulp and Paper Industry, 451455,

Major Hazards and Their l'lmulmh(m in Rox-
hoard Mills (Patton), 44241

Methods of  Obtaining l‘mplnv((‘ Interest  and
Caaperation in Safety  (Heuderson), 415-442,

I'aper MI" Machine Room Hazards, 473.487,

Report  of Acudcnt Experience  Exchange
(nmun{ 4314

Tnmmm iamrdﬁ in Paper Mill Machine Rooms,

\’\mder llaranl: 4R2-4R7.
Patton, E. W.: M'uor Hazards and Their Elimina-
tion in Roxhoard Mills, 442-448
Pegg, A. O, Creating a Sense nf R(‘:pnntlblllly in
the Individual Seaman, 367,
Penalties: See I)lscnpllnr
Pepper, F. M.: Is Training a Vital Factor in
ffe(nve '\afﬂv Waork? 256-257.
Percival, A. J.: Proper Naf:ty Training in Main.
tenance Departinents, 309-3
Personal Factors: The [uman Element in Acci-
dent Prevention (lLincoln), 562-564,
Mental Causes of Accidents (Rall), 560-562.
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Methods of Handhing Employees Who Are Con.
tinually Involved in Accidents, 468-409.

Prevention of Acadenta in Repetitive Operations
(Thomas), 242-247.

The Paychology of Safety &Hanley), 266-270.

Safety Traimng for the Construction Foreman
((.urtisf. 297-300.
Petroleum Industry: Causes, Prevention and Con.
trol of Petroleum Fires (Howell), 514.518.
Efficiency and Safety in Qil Field Transportation
(Teague?.. 498~50({

The Handling of Pipe as it Applies to Qil and
Gas l’lg_e Line Work (Burden), 504.511,

Lessons 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 (Blakesiee), 519-520.

Unusual Refinery Accidents (Henderson), 501-

Gasoline Plants

504.
The Worker's Health in the Petroleum Industry
(Kassebaum), 493.497.
Petroleum Section: (‘ontest, 520.
Minutes, 489-5331,
Officers, 489.490.

Physical Examinationa: The Placement of Men
from the Standpoint of Physical Fitness
(Vonachen), 234.236.

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

Plating: Electroplating Fumes and Vapors and
Their_Elimination (Rastello), 104-108.

Posters: The Value of & afet{ Posters in Accident
Prevention (Ames), 357-359.

See also Visual Education.
Power Press Section: Minutes, 225-247,
Officers, 535-536.

President’s Address (Watson), 14-19.

Pressure Vessels Session: 157.172.

Price, D. J.: Urgent Need for Program on Agri.
cultural Acciﬁem Prcvention, 41-42.

Processing Kettles: What the Safety Man Should
Know About Processing Kettles (Craig), 166-
172.

Psychology: See Personal Factors. .

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

Community Safety Organizations and the Public
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