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If safety is to keep pace with today’s rapidly advancing technology,
we must continually have “new ideas.”

Each year, at the National Safety Congress, the ideas and experiences
of many of the nation's top safety men are presented in the various
sessions. Many of these ideas, devices and methods, first presented at
a Congress session, Iater become gcuerglly accepted within their fields.

In order to present this information conveniently and at small cost,
the Congress Transactions are published in volumes, one for each
Section or Division, along with a General Sessions and Detailed
Index to all volumes. The 34 volumes of the 1951 Congress Trans-
actions are listed on the last page of this volume.

Safety directors everywhere have found the Congress Transactions
a useful aid in their accident prevention programs. In industry, for
example, their judicious distribution to key persounel in management
and supervision has proved to be of invaluable service. . -

In preparing these Transactions, the proceedings of the Congress have
been condensed and edited for reference purposes. Complete original
manuscripts, with any charts or illustrations which were used, are
available in National Safety Coundl files. Views expressed at the
Congress or in this record are those of the Coungress participants
and are not necessarily those of the National Safety Council.

THE METALS SECTION -

The volume is a record of the sessions held at the 1951 National
Safety Congress by the Metals Section. The conduct of these Con-
gress sessions each year is only one of the many cooperative activities
which the Metals Section carries on in behalf of its members, and
for the benefit of accident prevention work in the metals industry
generally. The Section gives guidance in the praparation of a great
variety of techmical and educational material useful in the day-to-day
safety programs of metals plants. The activities of the Section are
under the direction of its Executive Committee, the ‘members of
which are listed at the close of this-volume.
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The American Package

By ROB ROY MACLEOD
Chairman, National Aﬁan'sCommxttee, Buffalo Chamber of Commerce, Buffalo, N. Y.

(Smmnary of a Speech)

Not long ago a refugee from the U.S.S.R.
landed in New York Helookda!!mthnn

*“Why should you have all this?” i

If we give an honest answer we must say
that most of us merely inherited this Amer-
ican package.

But what is this ‘American package,” this
way of life which we have inberited. While

.;g g'
i

1

#L
;&‘

1 feel that the basic concept
oar way of life is built is that

28
:

is the

master of men, and therefore the state never
can be.

The American ideology springs from the
Judaic-Christian religion with its principles

mmist ideology has its origins in.the pagan
t:ﬁgmwhereGodbemmemtedmththe
state under. one head. .

. Here we have the American package in

ts essentials, to coutrast with the other

padngethepeopleofthewoﬂdareasked
to buy.

Bntwbztarewcdmngtomamtamand
preserve this American package? How may
we help in this time of crisis?

First, we must strengthen our religious
foundatiofs.

Second, we must realize that we must
pay for our freedomL

Thrd,wemustmhzeﬂnttohavegood-
govefmnuxtwcmusthavegooduhzensm

. the government.

Fonrth,wcmusthaveconrageandrao‘
lution to face the dangers to come.

And fmally, since we are called upon to
sacrifice, we must demand of our govern-
ment complete prudence and honesty in mak-
ing our sacrifices count.

Use .of Directional Explosives for Tapping
Open Hearth Furaces

By R H. FERGUSON
Assistant Director of Industrial Relahons. Republu: Steel Corp., Cleveland, Ohio

Prohably no one job in the entire cycle
of open hearth operations has received more
attention from a safety standpoint ‘than that
of the second helper and his task of apening

up the furnace. .All of us are familiar with’
the hazard: and the possibilities of an.acci-'

dent and that is one of the reasons the job
has been surrounded with so inany safety

premunons. Aeadmts from this cause, while
not entirely eliminated, have certainly been
reduced, and any job change which would

-nnkextpossibletospendl&txmeatthetap

hole should certainly receive” serions study.

Undoubtedly most of us never anticipated
that the day .-would.come when we would
openly advocate the use of explosives as
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such—to—promotethe safe

open hearth shop. Many present today re-
member the first use of oxygen to open a
tap hole and some of the mistakes made
down through the vears. But that same
production tool, the oxygen lance, the hose,
the container and the regulator, if used as
recommended, are -exceedingly valuable and
vet must be surrounded with every pre-
caution,

To overcome some of the difficulties ex-
perienced in tapping a furnace, with par-
ticular emphasis from a safety angle as well
as resulting hazards to personnel from a
poor tap, the idea of using directional ex-
plosives was suggested. The development
program has been in progress for mearly
four years. For the past eighteen months,
the explosive, better termed the “Jet Tap-
per,” has been in use by the furnace crews
at Republic’s Warren Shop, and since the
first of the year our Buffalo Open Hearth
has adopted the jet tapping practice with
considerable success.

It was with considerable misgiving that
I entered the discussions for developing the
practice of using explosives. With a num-
ber of serious hazards already in existence,
it seemed that adding another was just a
little too much. If such a job was to be
handled by special crews it meant one thing,
but to turn the job over to the regular op-
erating men was a different story.

To follow the first practice meant in-
creased man-hours, increased exposure, and
increased cost. To follow the latter meant
that our training and explanations must be
thorough, and that each melter, first and
second helper must be sold on the pro-
cedure. The latter practice was followed.

The procedures which have been estab-
lished are the results of considerable test-
ing, discussion, and evaluation. We did not
seek the minimum level of precaution, but
rather have sought the maximum to make
this practice -as nearly foolproof as can be
devised. The procedures have been studied
and evaluated and passed on by sxfety~
conscious personnel of three
leaders in their respective fields. The Du
Pont explosives people, with years of know-
how and field experience, have expressed the
opinion that this method of using explo-
sives is completely safe if handled in ac-
cordance with the safety recommendations
as set up.

safety are particularly pleased:

1. The Jet Tapper accomplishes the open-
ing of the tap hole without any ndividual
being near the runner. The control station
is behind a building column at one end of
the furnace. The placing of the Jet Tapper
in the tap hole requires but a few seconds’
time, and this takes the second helper away
from a normally hazardous location.

2. TheJetTapperreducstheslnﬂlingin
the stopper well, with the result that pouring
is accomplished with fewer mnnmg stoppers.
This reduces the hazards at
platform where serious accidents may occur
as the result of poor stopper control.

It may be of interest to review briefly
the surveillance testing that has been con-
ducted concurringly with development.

The explosive used is cyclonite or RDX.
I suppose it is only one of several fast
buming explosives that might be used in
a shaped charge. However, cyclonite, com-
pared to most commercial explosives, is rela-
tively insensitive to impact, friction or heat.
It can be detomated consistently only by a
No. 6 electric cap or its equivalent. In this
particular charge, the cap must be located

in the cap well provided, in order to cause

proper functioning of the shaped charge.
If -heated to a sufficiently high tempera-
ture’ cyclonite will bum, but will not de-
tonate. For example, in testing, a case of
24 Jet Tappers was completely bumed in a
bonfire of kerosene-soaked wood withont
any ‘sign of a violent reaction. In another
test, six Tappers. were Iaid side by side
between steel plates, and a 150--pound
steel weight was dropped nine feet onfo the
upper plate. Although the charges were

completely crushed, there was no evidence }

of detonation,

To illustrate the insensitivity to propaga-
tion in terms of open hearth usage, a steel
storage cabinet, similar to the one used on
our charging floors, was built at-Du Pont's
testing laboratory. This cabinet was loaded
with six Jet Tappers assembled and stored
as is done in the plant. One of the assemblies
was wired to a blasting machine and de-
liberately fired. Although the one explosion
scattered the contents of the cabinets, sprung
the door, and drilled a hole through the
roof of the cabinet, it did mot propagate to
fire the neighboring charges.

the pouring

Eugasgi.&ﬁF&SW&EEQUEEES%?Z
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Use of Directional Explosives for Tapping Open Hearth Fumaces 7

Wesﬁﬂwushedtamsfymnsdmahout
formson.a]et'l‘apperaitentxsm
place in the tap hole cannot be fired by the
operatos, and (2), what happens if the
heat breaks out and the gush of molten
metal washes the assembly down the nmmer
intotbebdk?

on the rate of heating or the

Inthecaseoflhethreeminutetst.tbe
report was quite aundible; apparently the
apﬁredalloratlmtmnstofthednrgc.

rest O
sumed by fire. The following conclusions
were then drawn:

1. In the event of misfire, wait for ex-
plosion.

2. The insulation of the charge will
protect it for at least three minutes in the
temperature of the tap hole. This gives the
operator time to reach:the firing station.

(HeusmllydosntmlOtoZOsecondsfrom-

3. Once placed, the Jet Tapper is never to
be removed. Wait for the explosion and
then go ahead as vsual,

To simulate the break-out condition,
several assemblies were made up, standard
in every respect’ except that a dummy charge
was used. (No cyclonite in the case, but
oontauung the usual blasting cap.) Thése
units were tossed into the ladle during the
tap, both’ before and after the additions,
where they floated around on the steel,

burning. In one to three minutes, the caps

eated-to-the detonating point, proving
once again that the insulation was sufficient
to protect the charge from heat under the
severest conditions.

In setting up the use of the Jet Tapper, we
were very careful to make sure that the
work was thoroughly understood. We were
in no hurry, and we were sure that there
would be no mistakes. Some of the safety
and operating mles deemed necessary to do
this job are:

1. Jet Tapper head and caps are explo-
sives. Let us not forget that at any time.
And they should be treated as explosives.

2. The storage of explosives nmst con-
form to the requirements of the location—
cither state or municipality. Remember tap-
per heads and caps are stored separately.

3. Details for such storage buildings are

available. We suggest that you follow them.

Note: Only responsible personnel shall

 have the keys to these storage magazines.

4. Only authorized persons shall be per-
mitted to transfer charges and detonators
from storage to the furnace floor.

S. Be sure that the person making up
Jet Tappers is well trained and responsible.
This job is done in the thermocouple room
and in some instances the man handling
that equipment also handles the tappers.

Only a sufficient number of heads and
caps meeded for twenty-four. hours’ wuse
should ever be removed from the magazine.
and prepared for use. Develop the floor
storage to hold only enmough for this pur-
pose. In this way excess materials on hand
will be prevented, dnd it will be much easier
to account for all Tappers.

6. When the furnace is ready to tap, the
holeisdugandtakedoutasisstandard
practice. The melter then secures the as-
sembly from the daily storage cabinet and
gives it to the second helper. Prior to this,
the blasting machine should be placed in the
bracket on the furnace and connected with
the electrical circuit.: The handle of the
blasting machine must' be retained in pos-
session of the second helper, or the man
who is.to place the Tapper assembly in the
hole. This is to make sure for his safety
and the safety of others that no other per-
son -can fire the Tapper. The Tapper is
then placed in the hole.

The second helper carries the Tapper to
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thc runner with the eonnector cord shll

He places the Tapper in the mouth of the
_tap hole with the flat side of the insulating
body down, and with his right hand on the
end of the loading pole, pushes it in until
it contacts the facing.

He then drops the end ‘of the loading pole
into the runner, moves to plug in receptacle,
removes the shunt from the connector cord,

and plugs into the receptacle located on the

back of the furnace. .
Retiring to the firing station, he inserts

the key into the blasting machine. Only

10-20 seconds have elapsed.

The operator is now in a_safe position.
He should make sure all persons on the pit
side have been warned. Particular attention

shouldbegxmtopersonsoathepoumg

sure that all persons are in the clear, he
should fire. We recommerid a sngnal w!nstle
warning.

When the shot has been fired, the con-
nector cord can be recovered and” returned
to the daily supply cabinet for reuse.

The rules prepared and followed in this
work are available -

1. Mzke responsible personnel available
for this work and explain it carefully, you
will experience no difficulty.

2.  Remember you are dealing with explo-
sives_and molten metal. There should be
no half way methods or jobs tolerated.

This is a safe method of tapping an open
hearth and will be found very useful to the
industry.

The Jet Tapper Practice at the Open Hearth

. By HAROLD WALKER
Gen. Supt., Steel Plant, Republic Steel Corp., Warren, Ohio -
and A. ROBERT ALMEIDA .
Arthur D. Little, Inc.
Presented by Mr. Walker

It is rare indeed in open hearth experi-
ence to depart radically or suddenly from
the conventional way of doing things.
Changes in practice are gradual and take
place almost without notice. Over 2 period
of years we have introduced new -tools and
have become mechanized, as required by the
demands of increased .production. Great
strides have been taken to make our mills
and shops more productive and to make thexn
better places in which to work. The im-
provements have been made slowly and con-
stantly and without excitement.’

Now, however, we at the Republic Open
Hearths are excited about a radical change
in our way of doing things. Thirtyyars
ago, we dropped the bar and sledge in favor.
of the oxygen lance to open up the tap holes
of our fummaces; this year we are dropping
the oxygen lance and subsutuung a direc-
tional explosive charge, the jet tapper. We
are making a significant change after. thirty

~ years of apparent satisfaction with tbc con-

ventional practice.

Atthebcgmnmgofthcdcvclopmmtpm
gram it was hoped that we could reduce the
hazards counected with tapping a fumace.
Since then we have.enjoyed not only a safer
practice, but a practice that benefits the
operation of the open hearth in many ways.
This is why we are excited.

First.thescthpperpmdcsagood,dan.
fast tap without heavy labor. The tap hole
is opened from a remote position, and seldom
do the slaggers have to use a tapping bar 1o §
knock out the hole. The task of the second
helperhasbcennndecasxcrandsafer .

* Secondly, the uniform full stream flow.of
steel, right from. the start, has given the
melter the opportumity to tap and make the
additions under the best conditions. Skull
production . is cut .in ‘half, the manganese
drop is reduced and tap hole -maintenance
is unproved. _
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The Jet Tapper Pradice of the Open Hearth 9

Tlurdly. the pouring pracuce is cleaner .
and safer. The runnin
wluch ‘were wusedbyplatcskullsaronndthe
stopper: have been reduced to a nnmmmn.
With ' this improvement we are enjoying
“better surface, better quality, and better

. working cogdmons

- Description

The jet tapper is a small, shaped explosive
. charge, designed specifically for the purpose
of tapping the open hearth furmace. Two
ounces of a relauvely insensitive explosive
are enclosed in.a_bakelite case, which is
ﬁxedmproperposmonmahoﬂowmsulat
ing body with walls_one-half inch thick.
This insulation is sufficient to prevent the
charge from being destroyed by the heat
of the tap hole, and sufficient to prevent the
blasting cap from being deéfonated by the
-heat for 2 minimiom of three minutes when
mthetapholeoftbeopmharﬂ:.

The special high temperature electric blast-
ing cap fits snugly into the well provided in
the rear of the charge.

Tbebombshapedms:ﬂatmgbody 3 inches
in diameter and 8 inches long, has a flit
bottom to prevent rolling, andnsusilyﬁxed
to a loading pole for proper positioning
against the facing of the tap hole of the
furmace. The loading pole is made of spiral
wound cardboard tubing.

The hollowed shape_ of the exploswe and
the copper liner are respounsible for the
ability of the jet tapper to punch a hole
through the frozen crust of the tap hole,
with fittle sideward and rearward blast ef-
fect. This shaped charge will penetrate,
under controlled test conditipns, about seven
mchsofnold,uuldstce!. Yet in all our
experience there has never been any ev:dence
.of damage to the tap hole structure:,in fact,
our tap hole maintenance has -been reduced,
and the tap holes are maintained stralght as

originally ‘designed. -

When the charge is detonated by the
electric blasting cap, the high pressure de-

veloped by the explosion causes the copper:
liner to collapse progressively from its apex K

to the base, squeezing ‘a jet of copper par-
ticles from the inmer surface.of the cone.

These tiny particles, travelling at speeds up

to 30,000 ft./sec. possess tremendous energy -

and will penetrateanytypeoflarget. As
the energy-of- individual particles is-dissi-
patedmpeuetmmgthefaangofthetap

hole, succeeding particles continue to pene-

matenial of the )et is ex-
hausted. This action takes place in a matter
of microseconds. As.we hear the explosion,
we happily observe a full stream of steel

pouring into the ladle.

. Development

It may be of interest to highlight the
development of this new tool. During the
period when the engineering teams of Arthur
D. Lnttle, Inc. were observing closely the
operation of the first two pressure blast
furnaces, it was evident to them that some
of our every-day operations involved one or
more men under conditions which exposed
them unnmsmlyto serious potential danger.

One such operation was the tapping of
tbefurnacemththeoxygenlanoe,wluch
required the handling of cumbersome equi;
ment near the tap hole and mntil such nme as

thenonorstedbegantoﬂuw.TheArthur"'

D. Little engineers concluded that a direc-
tional explosive of 2 type similar to the war-
time bazooka projectile, could be fired stati-

-cally from a remote position to tap the

furnaces. Two additional factors had to be
considered and resolved in this connection:
(1) the depth of penetration required to open
the tap hole and (2) means of protecting the
explosive charge from the heat of the tap
hole. It was realized that a charge of sufhi-
cient strength could be designed with due
consideration given to the structure of the

- tap hole. On the other band, various insu-

lating media were available but the assembly
had to be held to reasonable size.

At this stage, a patent application was filed
covering this invention, and the subject was
taken up with the duPont Explosives Divi-
sion in.view of their extensive experience
in thé development of the shaped or hollowed
charge of war-time fame. The subject was
presented to them with the following spe-
cifications:

_1. A directional charge was desired to

perforate- the crust of the tap hole—the

‘crust 'bang an agglomerate of metallic and
ouanuc materials.

2 Such perforahon to be accomplished
without causing damage to the structire of
the furnace.

.3. It required stability toward heat and
shock expected by rough handling at the
furpace floor.”- - _
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4. Above all, it must be safe to use, con-

Metals Industry

Their cooperation and compliance has been
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sistent with ease in handling, pIacmg and
firing the charge.

Temperature maasurements were taken in
the tap holes and various insulating mate-
rials tested to determine the rates of heating.
Mock—ups of the tap hole structure were
built in 55 gal, drums to simulate the fur-
nace conditions, and in these assemblies the
first units were tested. At this stage, one
ounce charges, capable of perforating 4
inches of cold, mild steel, were fired in the
steel drums. With these tests satisfactorily
completed, similar charges were tested at the
furmnaces themselves.

Through a succession of furnace tests, a
series of different models were fired, and
evaluated under a variety of conditions.
Surprisingly, it was found that the tap hole
crust could be very tough indeed, and only
when a two-ounce charge was finally used,
did we successfully tap most of the heats.

This brief history deserves emphasis in
one respect, it should be noted that the pri-
mary impetus to the development of this
device came from the need for greater
safety. As will be shown, the benefits to the
operation have in addition been remarkable.

Results

The present design has been fixed for over
a year, and nearly 2500 units have been fired
to date. It is generally felt now that the
occasional failures of the Jet Tapper to open
the tap holes are attributed to irregularities
in method of fap hole maintenance, or umns-
ual conditions with respect to the particular
heat, such as long charging delays wlnch
cause hard metal soaked holes.

This paper will omit discussion of the
methods of handling and firing which have
become standard, these subjects being cov-
ered by another paper by Mr. Ferguson of
our Industrial Relations "Department. As
far as the operators are concerned, by that
we refer to the second helpers, the opening
of the tap hole with the jet tapper is an
easier task than the corresponding use of
the oxygen lance. It is a one-man operation,
with full responsibility given to him. He
handles the charge and has possession at all
times of the mechanism by which the charge
can be fired. There is no doubt that the
jet tapper has promoted safety. Our oper-
ators respect this device and follow to the
letter the standard operating procedures.

gained by the fact that the jet tapper does
agoodjobforthun. methepomtof
view of the melters, it permits betterooutrol
of the heat at tap time.

Let us take a look at the operating results
from the Warren shop.

At Warren, our production consists by
and large of low carbon rim grades, with a
scattering of aluminum killed and low car-
bon silicon grades. With this schedule it is
found necessary to plug the tap holes tightly,
perhaps more so than at other shops. The
following practice is followed to close the
hole; after tap, the hole is first chilled off
until clean and dry, then filled with double
burnt dolomite by the second helper from the
rear of the furnace, and finally faced off
by the first helper, again with double burnt
dolomite. Raw dolomite is never used.

With the jct tappér practice we generally - -

gain 2 full stream flow of steel as soon as
the hole is opened. Thus, a tapping bar is
not required to clear the hole. The resultant
tap, about one to two minutes faster than
theoxygenlancedtap,:ssteadyandmnfom
The tap bole itself is generally free ox
ridges, and is maintained in alignment, in
contrast to our former oxygen lanced holes
which tended to drift to one side

This uniform tapping of the heat permits
our meiters to tap when ready; they do not
have to wait for a little more temperature
t6 protect themselves against a poor tap.
Where we have to watch surface quality so
critically, this is an important factor.

It has also been observed that the man-
ganese drop from first to last ingot during
pouring has been reduced. Generally our
manganese losses are fairly high, since we
work with highly oxidizing slags to promote
good - rimming. The frequency of a four
point or less manganese drop has been in-
creased from 50 to 60 per cent. This again
is of importance to quality and yield

The most tangible results of the faster

-tap ave given by our skull production. By

eliminating the dribbling start of the tap,
the jet tapper reduces both the number and
weight of shulls.

With reference to the heavy skulls on
the low carbon rim grades, it may be noted
that the frequency of heavy skulls has been
reduced from 13.6 per cent to 7.5 per cent.
Note also that 85 per cent of the success-
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Safe Use of Cables and ;S‘Iings 11

fully jet tapped heats have not had any

firing of some 350 jet tappers.

skull. Putting this on a weight basis by
assuming 4000 lbs. as the weight of “bot-
tom” skull and 5000 Ibs, as the weight of
“1 ft. or over” skulls, it is found that 203
jet tapped heats produced an average of
310 Tbs. of skull per heat compared to 589
Ibs. per heat for 323 oxygen lanced heats.
This represents a reduction in skull of 47
per cent. Actually, the number of scrap
skulls kas been correspondingly reduced so
that on a weight basis the total skull has
been cut by at least 50 per cent. These re-
sults are ceﬂmuly significant and reprosent
important savings.

At Buffalo, the jet tapper was introduced
Iate in Dccanbet and was quickly adopted
by the shop. At the time of the preparation
of this paper, results were available on the

were considered premature, although they
paralleled closely the Warren experience. In -
fact, the skull savings were even greater,
and the benefits of more important signifi-
cance in that shop whose production is made
up of higher carbon killed grades.

An important advanage to jet tapping,
noticed immediately at Buffalo, came from
the pouring platform. The operation of the
ladle stoppers became much more umiform,
and the frequency of leaking and rumming
stoppers was substantially reduced. This is
attributed to the fact that skulls at the stop-
per well of the ladle have been minimized.
On he basis of actual ingot coumt, the use
of the jet tapper in January cut the number
of leaking and running Stops by more than
50 per cent.

Safe Use of Cables cmd Shngs

By WILLIAM HOBBES JR. v
Asst. Mgr. of Sales, Wire Rope Division, John A. Roebling’s Sons Co., Trenton, N. J.

For many types of hoisting duty, a wire
mpcslingnsaveryzmportantpartofthe
equipment. The sling coanects the crane
hook and the load and is the vital link. Be-
fore a crane can hoist a2 load, provision
mnstbenndetomectthctwotogcthu'.
Sometimes special pains are taken at the
load for attaching, but, usually, the sling
must be adapted to the natural contour of
the load.

Slings which are madeqnate or insecure
endanger human life, as well as valuable
loads. \While slings are a specialty, experi-
ence and data have been correlated into
typsandtablessothatmostshngsmbe
safely selected by the user.

Consideration of the angle of inclination,
number of rope parts and factor of safety,
may, at times, get things involved. Dia-
grams can show what happens when you try
to save by making slings too short, which
is to say a small angle of inclination.

For instance, at 30°, the tension in the
sling will double, making it mecessary to
use 2 sling which i twice as strong as
one that is used to handle the load verti-
cally. Try to make use of head-room.

“How do yon determine the number of
rope parts handling the load?” is a question
often asked. You simply count the ropes
that are in the space between the load and
the hook, irrespective of whether the slings
attach to the load or pass around it

A direct approach is used in the Roebling
sling tables, wherein safety factors already
have been included and in which safe loads
are given. Thése are actual loads that can
be lifted safely.

Roebling slings are of three general types.
The first.is round rope, which needs no ex-
planation. The second is the grommet type. .
It is a hand-made endless wire rope, fab-
ricated from a single piece of strand. The
third is the woven six-part Flatweave sling.

In passing around short-radius curves and
sharp corners, wire rope suffers a reduction
in strength. This fact has brought about
three general load classifications—Classes
“A”,-“B", and “C". Class “A” represents
the bﬁt oondiﬁons of operation; “B”, con-
ditions of medium severity and “C”, the
most rigorous types of duty.

-Class “A” slings suffer no loss in strength
in their application to the load. They are
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large circular bodies.

\Where the sling is protected at the cor-
ners of the load by suitable protective
saddles, it is considered a Class “B” sling.

No. protection for the sling results in a
Class “C” sling.

Slings with loop splices.often are sub-

jected to more abuse than special slings, so
the safe loads for these are less than, the
safe loads for Class “C” slings.

For unusual hoisting conditions or severe
types of duty, special protective features
can be incorporated in the design stage of
the load Saddle surfaces for the rope,
threaded holes’ for. eye-bolts, or holes for
hooks can be provided at little expense.

Another means of sling classification is
descriptive of the manner of load attach-
ment—a cradle sling encircles the load.

A bridle sling hitches directly to the load,
usually by means of fittings.

Slings which have one end passed through
the other compress the load. These are called
choker slings, or simply chokers. To facili-
tate handling 2nd to improve sling life,
sliding choker hooks should be used.

Sling fittings may be necessary at the
crane hook or at the load. Among the many
typsusedattheaanehookaresteel—
casting equalizing thimbles.

“Flatweave” or round rope slings often
are attached or spliced to rings. ngs
should be forged without welds, assuring
maximum safety. Sometimes these rings are
put through an additional operation—and
formed into a pear-shaped link. .

Sockets or hooks are the most commouly—
used fittings for load attachments. It is
suggested that standard fittings be used
wherever possible This means low-cost
slings and prompt deliveri

Sometimes the legs of 2 sling must be
kept in a vertical position to prevent dam-
age to the load. This is accomplished by
the use of a spreader beam. -.

In such a beam the rope extends from
the ends of thebamtothecranehook
putting only compression in the beam. -

Lack of head-room may not permit the
use of a spreader beam. Then it becomes

necessary to attach the crane hook directly .
to the beam. This is known as a lifting -

Lmsuwmd_b&mmiwemnyspdang—tt—wm&

heavier than a spreader bum. because of -
the beénding stress which is introduced.

However, lifting beams are used to ad-
vantage for loads with a shifting centér of
gravity, because the hook attachment can
be placed at any position along the beam.

Rmmdropeslmgs,uptol%mdldx-‘
ameter, are made of 6x19 classiﬁcéuon
“Blue Center”- Steel Wire Rope with Inde-
pendent Wire Rope Core. Larger slings are
made of similar rope, except the 6 x 37 clas-
sification is used. Grommets are fabricated
of the 19-wire strand classification up tu
134 inches and 37-w:re strand classxﬁahon
for the larger sizes.

Itxsnosec:etthatwneropeshngswﬂl
kink when improperly used or -handled. A
severe kink can result in’as much as a fifty
per cent loss of rope strength. After years
of study, Roebling reomtly developed a

new-type sling, which is highly resistant to
kink damage—the “Flatweave” sling. It is
easy to handle and is recommended for use
where: the legs choke the load or where the
sling comes in direct contact, in other ways,
with the object being lifted
The “Flatweave” sling body is flat,
“flexible and free of scissors action between
the six separate ropes that terminate in the
ren-part, reinforced loops. ‘The flat body
mans minimum surface marking of the
Joad “in hindling materials where this ‘is
important. i

Designed to fulfill a definite need, namely,
those applications where kinking is a fac-
tor, it was recognized at the outset that
“Flatweave” slings would be used for the
most severe types of duty. Designed for
all types of loads and conditions, only one
set of safe load values has been established
for “Flatweave” slings—Classes “A”, “B”
and “C” do not apply. .

Where it is necessary, standard or spe-
cial fittings can be supplied for these slings.
Usually, the loops are attached to the crane
hook, although they can be attached through
the use of other fittings. The loop is rein-
forced substanually with seven: rope parts,
malnng it unnecessary to resort to outside
servings for protection. -

Eye hooks, shackles or sockets are used
as load connections. Thimbles can be fur-
nished in the loops, although they are rarely
neossmy "Ordinarily, “Flatweave” slmgs

e




-Warehouse . Safely _ 13

are used with no fittin

“B"

permanent swaged sleeves which form a part
of the sling. -

“Flatweave” and mund rope slings can
work together for minimum. sling cost. The
pa.rtwh:chnsclmof the load-is not sub-
ject to wear or. kinking, and,

:lasts for an extended period of time, T!ns

part should be made of round rope. The
parts in contact with the .load should be

“Flatweave” and renewals are confined al-

mostmﬁrelytolhsesecﬁonsofthesling.~"
-Slings with loops on each end are by far.
~—thé niost common: For-years thede ‘were-

sphced, bdt mechanical means of splicing

with pressed on fittings are today making

::tfter and safer slmgs available than ever
ore.

" *The Number One and Number Two hole

sleeves are .two new types where the end
of rope is brought around the thimble and
held permanently under a pressed stee]
sleeve.

The Tapered Sleeve Sling is another new
and similar type but one which embodies
a very unique safety feature. The end of
the wire rope is -divided and formed into a
Flemish eye before attaching the stream-
Tined tapered sleeve.

" Even the regular splice has been mod-
ernized into the Walles. Splice, in which
all wire ends are inside the splice. No serv-
mgtsreqmredon!hsesphwasthereare

no objectionable wire ends to injure a’

workman’s hands. This gives it an addi-
tional safety famre as well as aiding
appearance.

Efficiency of the end attachments on slings
must be considered. They play-a part in
safety as well as economy. Obviously, a
sling is" mo stronger than its wukstpart.

A rope may have a strength of one hun-

dred tons, but a sling made from that rope

splice at oue end has an eﬁciency of only
eighty per cent.

The selection of end atmdlments on slmgs
is important. It’s possible on large swes.
speclally. to actually reduce the rope size,
using sockets or tapered sleeves, which de-
velop catalog rope strength, and obtain the
same safety - factor as spliced slings made
of larger Tope.

It is also just as important to consider

“how the sling is attached to the load. When
‘a wu'e Tope is passed’ around unprotected
“corners’ on” the load, its efficiency may be

teduced to an appreciable extent. Nothing
has been gained by increasing the efficiency’
of the end attachments on the sling if the

- strength of the rope in the body of the sling

has been reduced to a lower net strength
than the attachments. -

‘Wire rope slings are correlated into many
types and combinations, many of which are
more or less common to certain industries.
Very often what appears to be-a special
sling requirement can bé reduced to a stand-
ard type with the result that guicker de-
liveries can be obtained and at a lower price.

In the past, some users have made a prac-
tice of buying wire rope and having it
spliced in their own plant. However, today
management and safety men are finding it
more economical and more efficient to buy
their slings from those people whose busi-
ness it is to recommend and manufacture
slings. -

Wire rope has proven to be the safest

'matenalforshngmxrposes. ‘The  greatest

safety in the apphmhon and operation of
wire rope slings is best realized when those
responsible make an earnest effort to apply
available knowledge to their specific prob-

Iem and at the same time maintain a healthy .
respect for the law of gravity. B .

Warehouse Safety -

i ' By R. J. FOSTER
Secy., Republic Strnctural Iron Works, Cleveland. Ohio

A typical steel warchouse eould be de-
scribed as' an average industrial steel struc-
ture . with a momtor type roof, covering

approxxmately 175,000 square feet, and rep- °
resentmg floor space interrupted only by
suporting columns and perhaps a small sece
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tion set off by low partition. The" support-
ing columns are arranged in such a manner
as to define four or -five wide aisles some
400 feet in length and serviced by electric
over-head cranes. )

The average distance from the floor to

the monitors in the roof is around 50 feet; -

some, but not all of the floor area is
paved, and various pieces of cutting equip-
ment are located at appropriate spots in
each aisle. These plate, sheet, bar and angle
shears, burning equipment, hacksaws, and
high and slow speed saws are generally sit-

" uated adjacent to the driveway, which -nms -

through one side of the warehouse struc-
ture.

On the opposite side there is located a
railroad spur running inside the building
where cars of incoming steel are spotted for
unloading. The order flow is then from the
incoming railroad cars to the stocking area,
to the cutting machine, if necessary, to a
zoning area, and therefore, onto outgoing
motor trucks.

To accomplish the entire operation, we
need a superintendent, a foreman or two,
and around 30 wage earners. Some steel
warchouses may be larger or smaller, and
in many instances, there is a fabricating
operation closely allied to and considered a
part of the business; however, this can be
considered typical for the purpose with
which we are conterned - today.

It is important to know that nearly one-
fifth of all the finished steel mill products
in this country flows through warchouse
distributors to a half-million steel users. In
1950, 13,282,000 tons, or almost 19 per cent
of a total record output of 72,232,000 tons,
reached consumers through steel ware-
house channels. Now these warehouses fall
into three general clagiﬁations: ’

1. Merchant products. In this group are
nails, fencmg, roofing, water _and gas pipe
and similar items.

2, Oil country goods. These include the

pipe, tubing, drill rods and other products _

usedtogetoxlandgasoutofthcground
and to pipe them in bulk for refining and
redistribution.

3. Industrial steel praducl: These prod-
ucts are made of carbon, alloy, high tensile
and stainless steels, They include plates, -
shapes, bars, sheets and strip in the hot
rolled and cold finished grades and many

other steel products. - Appmnmately 700
warehouse distributors ‘specialize in these
industrial steel products and several hun-
dred others carry limited stocks in conjunc-
tion with other goods and services.
Industrial steel distributors serve an esti-
mated half-million steel users in all parts
of the United States. For example, 334
member warehouses' reported handling in
September 1930, -a total of 770,255 separate
orders—an. average of 2,306 each. Repre-
sentative warchouses in the larger industrial
-areas fill. 25000 to 50,000 and even more

--orders a month.Reeentstudlssbow that

the average size of a warchouse order
ranges from 800 to 1,500 pounds, depending
upon the territory.

In the performance of the warchouse
business, there are relatively few so-called
highly skilled jobs. Aside from a mainte-
nance man and a few machine opetators
possessing specialized training, the majority
of " employees perform unskilled jobs con-
stituting for the most part the handling of
filnished steels inside the warehouse.

Furthermore, our work pattern is far
from constant; for example, there are days
when we may hdve sufficient plate orders to
keep a plate shear gang busy for several
full turns; however, we may then experi-
ence a period when there are no plate or-
ders and the men who normally perform
such work are assigned to other duties

° which may encompass other shearing activ-

ity, or perhaps hacksawing, stocking mate-
terial, helping another employee fill orders,
or even performing janitorial duties in and
about the warchouse.

In normal times, practically all orders
are received, filled-and shipped within 48
hours, so the volume and type of steel de-
sired by the customers govern the job as-
signments of our employees from day to
day. Therefore, in order to assure an ef-
fective organization, we must maintain a
high degree of flexibility in all job assign-
ments.

I have gone into this detailed data so
that you may understand and readily appre-
ciate that although the safety hazards con-
cerned with machine operation do involve
a few employees, our greatest hazard is
associated with the very general responsi-
bility of handling material.

A review of injury records as recapitu-
Iated from accident reports by cause and
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-responsibility —indicates that more than 25 and
per cent of all our accidents each year are
attributed to material handling. In some
years when experienced help was not read-
ily available, the percentage has risen as
high as 40 per cent. .

Industrial accident experience for iron
and steel work as recorded by the State of

" . Ohio Industrial Commission—we find that

of the 1,143 awdm& reported, 343 em-
ployes rmved eye injuries. 214 reoexvcd
finger injuries. and 113 received injuries in
thclowerexnmncsofthelegs. Durmg

band injuries and 62 foot

injuries. Of the total number of 1,143 in- .

juries, 646 were struck by flying, falling,
sliding, or moving objects, while only 10
reported occupational disease. 1It, therefore,
indicates that the greatest hazard comes

from the stock piling, switching, and han-

dling of materials. Of the total 1,143 acci-
dents reported, there were 14,199 days lost.

What we somehow fail to consider and
‘;h:gnghgrmtﬁsr: se:lxous problem th’es the cost
o t-aid work in ‘average
plant. It has been impossible to determine
wbatthscoostsare. In talking with many
men in the warehouse industry, we find that
there is a constant stoppage of work be-
cause of minor injuries. This type of injury
ns not reported to the Industrial Commis-
sion, but nevertheless first-aid must be sup-
plied. Many companies employ doctors who
come to their plants to take care of such
minor injuries. Others have full and part-
time trained cmployes for this purpase.
The loss of time prsmts a substmmal
cost to industry.

Let us consider matenal handling as a
safety first problem in steel warehousing.
In performing a normal day’s work, most of
our employees are required to lift material
by hand or with the assistance of some
mechanical equipment which exposes them
to crushing foot and hand injuries during
a majority of the work turn.

As we have already stated many of the
orders are small and it is not uncommon
that we receive a hemnia claim when a
worker has .attempted to lift or meve what
ayparedmbeardahvelysmallammmtof
material. At pracumlly every plece of cut-
ting eqmpment, it is necessary in almost
every instance that the employee personally
ahsnthematenalontheshmormwbed
or table prior to cutting. Crushed fingers

.
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and m)m hands often result’

from these operations.

The unloading of material from radroad
cars and stocking in racks or bins requires
direct physical contact, since crane chains
and blocking must be removed from the
lifts, material guided into the racks or lifted
and placed by hand in the rack as required
and as fasxble, dependmg upon weight and
size.

Here are random statements from. acci-
dent reports of some of the material han-
dling injuries experienced recently:

1. “In removing hoist chain from a lift

" of grader blades, the injured caught his left

hand on the block under the lift. As he
pulled the hoist chain, the lift shifted, cut-
ting off his finger at the first joint.”

2. “Injured employee and helper were
pulling a bar out of the rack when one end
slipped from injured’s hand and fell on his
foot.™

3. “Injured employee and fellow work-
man were turning angles preparatory to
cutting. As one angle was turned, the
employee’s turning bar slipped out of his

hand and dropped to the floor injuring his

foot™ .

4. “Employee slipped when removing cold
rolled rounds from a rack which resulted
in a hernia”

There is a multitude of examples like
these which could be cited; emphasizing the
high percentage of. time each employee
spends In actual contact with the products
during his work turn. This is in contrast
to many operattons in the iron and steel
industry where, in spite of the proximity of

“huge madm)ery and similarly hazardous

operations, employees are relatively safe
due to remote controls and mechanical
guards. It is the exception in the steel

warehouse when the material can be un-

loaded, stocked, transported within the ware-
hounse, and loaded for shipment, without
an employee by "necessity having direct
physical .contact with it

- Essentially, this type of injury may not .
-be grossly different from those occurring

in other companies; but it is signficant that
experience has shown that accidents related

to the handling of material constitute our
principal hazard. This is not strange due

to the nature of the steel warehousing op-
eration, which, after all, is virtually 90 per
cent handling of finished steel products,

1
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A second problem with which we\are much

concerned relates to that of protective devices.

It is difficult to conceive of any type of busi-
ness wherein the necessity for the wearing of
safety shoes should be more sgmﬁant. In
spite of aggressive safety committees, and
a flood of promotional material, we have
been unable to persuade a large percentage
of our employees to take such personal
precaution. Furthermore, there exists an
accident exposure to the foot which extends

beyond the toe, since many crushing injuries,

involve bones of the foot for which safety
shoes in themselves provide no protection.

One of the chief compliints of our em-
ployees to safety shoes and to foot guards
is brought about by the character of their
work, Employees working around cutting
equipment or within a rather closely defined
area generally have little cause to object

to this type of protection, but when their- -

work ‘assignment requires considerable walk-
ing, such as is necessary in the warehouse,
or climbing into and out of railroad cars,
between racks and piles of steel], and ‘some-
~ times on the steel itself, it has been our
experience that they. for reasons of -com-
fort, and sometimes because of alleged
cumbersomeness, object to the common type
of safety shoe and guard.

‘The most obvious illustration is that of
the crane operators in some of our smaller
warehouses, who must come down out of
their crane cabs from time to time and
perform work on the floor. On such oc-
casions- they should, of course, be expected
to wear safety shoes; yet, in the crane and
in climbing to and from the cab, such pro-
tectives are unnecessary.

Other protective devices are, of. course,
important and often present a problem, but
not to the extent of the aforementioned and
probably not any more so in the case of any
other business. The wearing of goggles for
burning and grinding operations, the use
of aprons by welders, and the ‘use of spe-
cial purpose gloves where required, are a
few examples.

In many warehouses, a substantial amount
of cold finished steel generally has a pro-

tective coating of oil to prevent the surface”

from rusting or pitting. The handling of
this greasy stock always creates a hazard
for which it is difficult to devise any specific
protection. Gloves soon become saturated
with the oils and rubber.gloves are inap-
propriate since they would provide Iittle or

no friction for gripping. "The rope slings
on the hoist and chains accumulate a sub-
stantial amount of this grease and they, too,
soon become difficult to work with. The
importance of safety shoes and foot guards
under these conditions is certainly obvious.

-A third major problem which may not
be peculiar to steel warehousing, but is one

of major importance to us, is that of good -

housekeepmg. The sloppy habits of workers.
and careiessness on_the part of supennsnon

" often result’ in tripping’ l_x_azards, ‘greasy,

floors, blocked aisles, improperly. and wri-
evenly“piled material, and"a host of other
everyday, simple but serious, conditions
which tend to increase our accident potential.

Our records are full of first-aid and
lost-time cases caused by 'scratches and
puncture: wounds from loose wires * for
which proper disposal pmcednrs were not _
followed. Falls have resulted in decp cuts
when employees were thrown against mate-
rial piled adjacent to an aisleway on which
a piece of scrap or an unreturned tool had
been thoughtlessly thrown. ‘

Many injuries result from material not
properly and neatly stacked in the appropri-
ate pocket, rack or pile. Eye inflammations
have resulted on many occasions from.un-
necessary dirt in and about the machines or
because some provided shield or screen had
not been safely positioned.

- The character of a-steel warchouse, its
size and relatively small number of employ-
ees, may in many instances remove the per-

- somal relationship often found in manu-

facturing operations between a particular
machine or area and an employee or group
of employees. In the absence of such a
relationship, it is freguently hard to edu-
cate and expect employees to take a special
interest in an area as large and as general
astheoi:cthhwhxchweareconeemcd.
to place the scrap in the proper location,
to remove and dispose of bundling. wires,
to replace-pinch bars and other tools in their

praper- storage place, to wipe up excessive

grease that may spill on the floor .or ‘other-
wise become a hazard, and to give his per-,

s

.

sonal attention to the many, many other -

everyday conditions which may. at some.

‘moment become a real hazard to himself.

Safety programs constantly emphasizé the' -

need ‘for “a place for everything and .
everything in its place,” but the housekeep-

divie
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ing —responsibility too often is—thonghtto~

apply to our personal lives only. It should.

have an equally important place in our
industrial life. )

In every business enterprise the mental
attitude of its employees is of great sig-
nificance for a number of reasons. Safety-
wise, it represents our fourth problem. Our
men must be familiar with many sizes,
shapes, types, grades and finishes of steel
and must kmow theu' way.around the some-

what large ‘area “within® which they are.
assigned to work -during any given period._

Actually, the ideal steel warehouse crew
would consist of a very small group of
highly versatile workers who could be
shifted about from “job to job as the cus-
tomers” orders required; an objective almost
unpossible to achieve under today’s operat-
pg conditions. Nevertheless, -this principal
¥ ‘is exercised to the greatest degree possible
and has been recognized by most labor
leaders with whom we deal.

But"this industry practice makes it difficult
to develop the proper mental attitude toward
safety among our employees. The numerous
daily job changes demand a safety conscious-
ness always alert to existent. danger. The
variety of tasks performed by each em-
ployee during his work tumn, and the differ-
ent locations where he may perform these
tasks, complicate the problem of safety
education. Familiarity with a fixed set of
drecnmstances in 2 constant industrial en-
vironment is one thing, but the varied, ever-
changing character of our work pattern
presents an enuely different problem. .

Safety supervision at-its best mmst be
general since it would be highly impractical
to have a foreman with each team of work-
ers. They must be as self-reliant and acute
j§ safety-wise as they are business-wise, but

the kind of overall ‘experience and- knowl-

edgetbatdevdopsthsequzhhsxss!owxn'

maturing.- New workers must be constantly
transferred into new envumments and em-
ployment conditions for some time before
they have been generally exposed. Employ-
ces working with cold finished steel may
meet an ennrelynewsetofhanrdswhm

assigned to 2 job in the structural .or plate

division; shear operators misst be on -their
toes when performing the responsibilities of

a stockes, and' 3 eaters a new -
mdtsunlworldwhenquestcpsdmonto‘

the warehouse floor.’ .
Normally. upon each move, a so.fety Te-
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- —fresher talk might be the answer, but visu-

alize .a. situation wherein these moves are
made some times as many as four or five
times a day, depending on orders, material
receipts, shipments, and amount of cutting
required. Posters and safety signs, .assign-
ments to work with seasoned -employees
when possible, regular safety meetings and
safety huddles are now employed as edu-
cational tools. But- there is need for some
fresh stimulants to help him bridge these
occupational and environmental gaps. Con-
cern “for his personal safety as well as that

" of “his’ fellow workers should become as

automatic as the life itself to which it is

* dedicated.
'Tlnsdiscussxonwastopeﬂamtoprob-

lems of steel warehouse accident prevention;
consequently, I make no reference to the
other’ more common categories of difficult
situations eficountered by indusrty in general
in the conduct of their safety and accident
prevenhonprograms. We, by no means, are
immune to these problems either and are

'eonstantlystnvmgtobetteronrselmthrough

appropnate
measures.

I have a.ttempted to deﬁne for you four

and more ‘intensified safety

mthesteelwarehousmg

problems which may be considered of pri--
mary significance

btmus, although they in themselves are
not strange to any other type of business
activity. .

- Number one concerned the handling of
material. This strikes at the very roots of
the steel warehousing business, which, by its
very nature, requires an unusual amount of
physical contact between employee and mate-
rial. It represents an activity which unlike
most manufacturing and industrial opera-
tions - today, depends -for the most part on

. the actions of the worker himself who must

of necessity be his own Safety warden.

Number two emphasxzed ‘the problem of :
adequate personal - protectwn and the need

for greater employee participation in mfety
shoe and other such p The signi-

rograms.
ficance of this problem is heightened by the

close physical relationship between the em-
ployee and-the product as discussed earlier.

Number three involved the problems of
good housekeeping and the obvious fact that
only in a neat and clean environment can we

have a-truly safe place to work. The prin-
* ciple of “A place for everything and every-

tlung in its plaee, “becomes a keynote to
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safety in steel warehousing where the va-
riety of sizes, types, grades and finishes of
the steel carried in regular inventory is par-
ticularly great.

Problem number four was the employee’s
mental attitude in relation to the work pat-
tern of the industry. The high degree of

flexibility in daily job assignments, bringing
about a constant change in duties and indus-
trial environment, demands a gmeral safety
knowledge of the warchouse operation. This
is difficult to establish except through expe-
rience gained during an extended employ-
ment period.

The Use of Wetting Agents to Control Dust
in Industries
By G. A. MAU
Vice Pres,, Johnson March (_:orp.. Philadelphia? Pa.

Within the past two decades chemists have
developed materials with properties similar

to soap- but without the limitations, resulting -

in a large number of compounds with re-
markable physical properties. The behavior
of these materials has suggested their use
in a wide variety of industrial fields.

These materials are known as Surface
Active Agents since their primary effect is
at the boundaries or surfaces between two
phases.

Reduction of interfacial tension, lowcrmg
of surface temsion, increase of wetting
power, deflocculation and emulsification are
some of the results of this activity. The
synthetic surface active agents first came
into use in this country about 1930. In the
few years since their introduction, they have
become aumerous and’ varied, and have
found many uses in diverse fields. The
surface active agents can be subdivided into
five groups. Wetting agents, penctrating
agents, dispersing agents, emulsifying agents
and foaming agents.

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

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

I like the popular definition of a wetting
agent, which merely states that 2 wetting

~agent-added to water makes it-wetter. - Per-

haps, we should state for the purpose of
keeping the chemical terminology straight,
that a wetting agent is a material which,
when added to water, or to any other liquid,
will cause considerable reduction in surface
tension. Safety and health have been bene-
fitted by the use of wetting compounds in
many industries. Safety—in providing bet-
ter visibility around plant and equipment,
health by preventing the absorption or in-
halation of dust.

" Dusts, whether toxic of not, are harmful
and an attempt to group dusts under the
headings “active” and “inert” (with refer-
ence to effect on health) has proved unsat-
isfactory. Investigations have proven that
practically all dusts may be barmful if
breathed in large amounts over long periods.

In this country, dustdxsasesusmllyds—
ignated as ‘silicosis":smoreorlsseommon
among workers in the mining, grinding,
granite and foundry industries. According
to Lanza and Vane, the estimated number
of men exposed to Silica-Bearing Dust in

various industries are as follows:

- P f Number
Process All e Exposed
Metsl mining ..co.on.... coceaana 100 62,000
Anthracite coal miniog ........... 20 30,000
Qm:,f 100 22,000
Smekmgmdv &x:ﬁmn;' "ZZIZ:ZIZIIIZZZm 233:%
S o gneaeneeeasies ” 00,00

B Pk e
f::, eesrescsecens 62,000
- and' mn&m“" iring tadustries. 450,000
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The Use of Wetting Agents to Control Dust in Indusiries - 19

“In addition to these there ‘are “thousands

of workers who have been exposed to silica

dust in these various occupations and are
now engaged in other forms of work.”

In order that we may better understand
the purpose of this discussion on wetting
agents for dust control it will be necessary
to discuss the dangerous dust particle size
and the wetting effect of mw water com-

pared to wet water with the proper surface -

tension and group combination. -

Not all of the particles of inhaled dust
gain access or are retainéd by the human
lungs. For these reasons, the size of the
dust present in the industrial atmosphere
should be determined.

Investigations have proven that particles
greater than 10 microns “in longest dimen-
sion are very seldom found in the lungs,
and that thé particle size found most com-

~ monly in lungs were three to five microns.

Due to grav:ty which causes rapid scttlmg
of suspensions and due to the protective
action of the mucous surfaces of the upper
respiratory tract, the larger particles do not
penetrate to the terminal “portions of the
hungs.

‘Therefore, it is obvious that attention
should be given .chiefly to those particles
which are less than 10 microns in longest
dimension and which can enter the lungs.

This group particle size is very difficult
to wet, and requires not only a low surface
tension liquid but a fine atomizing spray
nozzle. Dust control by wetting depends for
its effectiveness upon the fact that, ance the
dust has been trapped in water or some
other liquid, the particles are not easily dis-
persed again in the air, until proper disposal
has been made.

Dust control by wet methods is attractive
from the standpomt of cost but has not been
highly successful in certain industries, with
raw water. Many articles have been writ-
ten quoting not too good results in such
apphahms as grinding wheels, rock drilling,
mining, etc.

Dust control with water is better than no
wetting. at all, but would not reduce the
dust count sufficiently to be safe, and in the
case of some dusts, could not be wetted at
all, especially the sizes 10 microns or. less.

To obtain better wetting, experimentation
led to the use of wetting agents.

The physics of wetting is not entirely un-

derstoéd. The phenomenon is basically one

of adsorption since a film of liquid must be
adsorbed, upon the solid before wetting can
occur. A liquid will spread on a solid if
the surface tension of the latter is greater
than the sum of the interfacial tension be-
tween the solid and liquid and the surface
tension of the liquid

Therefore, the wetting power of a liquid
increases with a decrease in its surface ten-
sion. Many dusts are wetted only with great
difficulty because of the presence of another
film already absorbed on the surface. This
film might be adsorped air, which occurs
in a dust cloud Then wetting will not take
place unless the spreading force of the lquid
is great enough to drive off the air layer.

A wetting agent or compound of surface
active agent groups will in most cases fur-
nish the spreading force of the liguid to
drive off the air layer and wet the dust. _

Time will not permit a discussion of other
than the high points of dust control in the
foundry industry.

- About three years ago, I was handed

. some foundry dust that was collected around

the muller, and asked whether it could be
wetted Wwith a wetting agent Much to my
surprise, it was 2 combination of foundry
dusts that did not respond to water or any

‘single type of group of wetting agents

known at that time. We finally found a
compound of surface active agents that
would actively wet this dust. Dusts difficult
to wet can be wetted if the proper wetting
compound is used and the application cor-
rect. One without the other will not work.

So far we have touched on a discussion
of the types of wetting agents, that a liquid
with low surface tension is best for wetting,
providing the dust and liquid are compatible,
that the size dust particle we should be
most interested in is three.to five microns -
or generally - particle size less than 10
microns. This size compares to fog particle
sizes.

The efficiency of wet dust control is de-
pendent upon the degree to which the parti-
cles are wetted. Important factors that de-
termine wettability or dusts are the proper
wetting compound and the application of the

proper particle size spray solution with noz-

zles designed for the application and spray
pressures to create proper spray droplet size

and pattern.
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control is the selection of proper type noz-.
zles; Itnseommonpmchoetoemploy “a
nozzle” whether a solid or hollow cone or
flat sheet spray. No matter how efficient
the wetting compound may be, if the proper
nozzle with proper spray pattern and angle
are not at the right location,. results can-
not be obtained.

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

High pressures are not desirable for dust

wetting. The high pressure spray canses the

dust to disperse bevond the spray area,
Liquid air misting nozzles are very satis-
factory for spraying areas 10-20 ft. from
the nozzles. A very fine fog or mist spray
can be obtained with these nozzles provided

K2

e . .
regniariy emoved

weﬂmg componnds mmﬁmﬁdymore ef-
fectwethanspraymgthhwater

Phain water wets the surfaces-of. the ﬂoor
sand, ausmgmud,ormaymntolower

'levelsausmgpnddlsandestsurﬁne

moisture in spots. :
Bmuseveryhtﬂepenetmhontalwsphne
air currents absorb the imoisture - rapidly,
allow:ngthcsandmdryandbeoomedusty
shortly-after the water application. .. - -
Whenapplymg'wetungcompoundstothe
floor a” flat cutting spray nozzlebasbeen
found most effective.
Wettmgoompouudspunntthewemngof
floors in the melting and: pouring areas be-
cause of quick déep penetration of the mois-
turemthesandand,mndllessposﬂ'bikty
that sand near the surface will be
cnwghtoamsespattemgofmehl. Pene-

sufficient nozzlés are used for the spray —-tration with-water is difficult and evaporates

pattern. These nozzles are recommended for
top spraying of shakeouts, sand condinomng
crane shakeout, etc.

Lowmpamtynozzlesmnbegroupedand
used on medium pressures (40-70 psi) to
obtain fine particle atomization, for close’
proximity dust concentrations near equip-
ment or conveyor. transfer pomts, etc. These
nozzles are now available in capacities of
2 to 24 gallons per hour.

Most wetting agents are shxpped in con-
centrated form and require dilution when _
used for spm\'mg Eﬂiucnt, dnrable, auto-
matic proportioning equipment is required
for " successful wet dust control. Propor-
tioners meeting these conditions over a pe-
riod of years are now available. -

Wetting Compounds are of great benefit
to foundries, not only for dust control but
for such things as fire fighting, core knock-
out, cleaning castings, core wash, recondi-

tioning the mouldmg sand, cupola smoke

control, sand tempering, etc.

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

The application of wetting oommunds on
foundry floors or walks, prevents dust aris-
ing when rolling equipment or men travel
over them. It keeps the floating dust. parti-
cles from becomirig airborne. For general
use, where the sand xs aocmnulatmg over ’

quickly.

€rane shake out .of castings usually in-
volvelargearasmthemamhysofmany
foundries. While the shakeout pericds might
be confined:to night or early morning hours,
when fcwunployesaremﬂaearm.most
of the foundry becoms cofitaminated with
airborne dust that is .easily vibrated loose
fmtnthebuildingstrucmreandeqmunem
when the full force of workmen are at
work, Aﬂnea:omxz:edsolideonespmyap-
plied' from noziles attached to the crane
bndgeovertbeshalceontamhasbeenmed
successfully at a foundry. ,

At another foundry, a special portable
stand was built with the fog air misting
nozzles,whxch,xsplaeadmapoﬁﬁonat
oposite sides of the working which might
be 25 feef or more in diameter. This type
nonletsa!sousedforsmaymgomthe
shakeout table.

The fog air misting nozzle is used suc-

. cessfully to supplement exhaust systems on

shakeout machines. If the table is large and
the dust is not being properly exhausted,
the air fog misting nozzle kas successfully
controlled the dust in arcas not exhausted.
Itm:ghtbeoverthemdsofextnhrge
work extending over the table, or due to
sand not leaving undernath the shakeont
fast encugh. © -

Tbeamountofdustproducedbymd

conditioning eqmpment is influenced largely
by whether the sand is hand’ed dry’ or-moist.
The sand- should be- moxsmd with wettmg
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cae dust therls sre. recosemended - This

nonlet_pusthave a fine atomized. spray:be-

-catise_ wetting o the sand ‘is necessary- 16 -

. properly .control
g

the al mwsphmcdust.De-
pendent upon bin' capacity,: we also .recom-

large bins
mmthémnnmtmmeevmtthe

are not ‘exhausted. Small capacity nozzles
mounted over ‘the muller bowl will wet the

. floating _dust particles with very little or

is "‘l“m‘h“'ﬂhﬂz agent is introduced

mthewatetlme.

Core knockouts may produce even. greater.

mend for. air fog. misting nozzles
:: the. storage area to. coutrol the. dust
sud

smdslmzmonghtobewmedryand;

TAKCOLLS

IR
(USTINGSS than

ing 1 : ' '°fd“5t- szmpoundsareeﬁecuvem
. -capdcities -considerably farger-than the aver-

softening. ‘cores, making them dustless. and
:.mnchasxertoranovefromtheasmgs.
There ;:are many. other applications for
.Wethnseompound,s to- control. foundry dust,
and. there ‘are cerfainly many more uses,
.such‘as tempering arnd penetrating agents.
-The’ few. applications mentioned are memly
toshowtheposibilitx&. .
‘w21 trust. I have éxphined: 1. The purpose
-of ;wetting agenits, that practically any dust
can_be controlled with the proper wetting

- compound. - 2.° That. dust particle sizes of
" three to-five microns or sizes less than 10

microns require low surface tension Tiquids
compatible with the dust. 3. That a wetting
compound must be atomized to fine micron
size :droplets for .dust-control. 4. That cor--
rect nozzles for mandgmeralwct-
‘ting, and fool-proof equipinent are neces-
sary, automatic proportioning and nozzle
" control to:nglemdustowm!asum

The Admxmstrahon of Safety Programs

By.A. C. ‘SECKSTEAD :
D“ Sa!etyand TechmmlEmpﬁymmt,AmmSmdhngandReﬁnmgco
Salt Lake C:ty, Utah T

Ia order to properly administer 2 safety
mnlsﬁtstnemxytostabhshthe
proper "This organization must

otgamzauou.
" have ‘the support of all individuals in the

company from the chairman of the board .
udyresdmttothenewstpaymnm.
ployee.
smduadeﬁnltesafetypohcymstbe
formulated by all-levels of management in
conjunction with all members of the safety
organization. This policy should be fexible
enough, fo:meet changing conditions .and’

" entergencies mthout ‘causing . confnsnoa or

trouble, |
Thud.xtxsnmxynm(he,mpom
‘ndmdnpbaﬂstosafelybemw
byﬂlwdsofmmthandby“u.y
employee -in . the mmpany mduding
ployees just_beiig bi .
.Fourth, a. deﬁmte follow-up and chec_k_

.sysmmﬁrwghmmm_w

cm-'

spedxors should be conducted constantly to .
follow. the progress of the safety program
and to" prevent bad practices from develop-
' mg and enlarging. . .
. Flfth. individnat plant safety departments
mist be provided with trained personnel and
provided .with the authority and equipment
‘to,do the job expected. .

“The" following " outlines the organization
for the adniinistration of a sifety program
a5 it is presently séet up in the American
’Smeltmg and - Refining Company. Here,
.safety “is .fecognized with the same impor-
‘masproduchonbyalllevelsofmanage- .
- ment. -

“The -committee - on gafety ‘and technical
employment is composed of the top execu-
“tives- of .the ‘company including the chairman -
" of :the board, the ‘president, the operating -
~Vice presidents, and represéntatives.from the
*financial and legal: deparunents. “Thé direc-
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tor of safety and technical employment re-
ports to the president of the company and
meets with this committee whenever condi-
tions permit or whenever problems of sucha
nature arise and are of such importance to

demand the attention of this company-wxde .

safety committee,

The deparnnent of safety and technical
employment.is composed of a director, three
traveling safety inspectors, and secretaries.
The inspectors report to the director of
safety and technical employment through
regular inspection reports of visits to the
individual plants throughout the United
States and Mexico. Thus, the over-all safety
program ‘is coordinated through one indi-
vidual to the president of the company and
to the heads of the various operating de-
partments, The most important factor in
making our safety program effective has
been the whole-hearted support “and coopera-
tion of the executives in charge of our
company.

‘The functions of the department of safety
and technical employment are first, to act
in an advisory capacity to the various safety
departments and to all plant managers of
the smelting company and federated metals
division. Jts services are also available to
the various mining divisions within the com-
pany if they sce the need to call on ns. -

Seooud, traveling inspectofs visit each
plant in the United States and Mexico at
least once each year and make a detailed
report in connection with safety, welfare,
housekeeping, and sanitary conditions as they
exist in each plant. Suggestions and recom-
mendations for correction or improvement
of any problems or conditions are made to
the manager throogh the director of safety
and technical employment, who in turn
works with the vice president in charge of
the department directly concerned to correct
the situation. If the problem is of a com-
pany-wide nature, it is taken up directly
with the president and the committee on
safety and technical employment for clarifi-
cation.

In order that the individual plant safety
directors may have a part in the formula-
tion of polids and programs which are to

be put into effect throughout the company,.

a general company-wide safety meeting of
approxlmately 50 men representing each
plant in the United States, Mexico, and the

- Metals Industry
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m.lnmg Vm IL and ~'t
'from the hyglene and ‘medical departments,
is held once every two years in Salt Lake
City. Recommendations, suggstmns, and
problems of each of the representatives are
discussed by the group as a2 whole,

From these discussions, definite programs
of action and suggestions in onnection with
policy matters are prepared for presentation
and recommendation to the committee on
safety and technical employment in New
York. The oomm:ttee consxders these prob-
lems and and, in turn, the di-
rector of ‘safety and techmical employment
initiates the necessary procedures to put
them into effect. They concern such matters
as safety, records of safety and employ-
ment, statistics, reports, training programs,
employee relations programs, employee wel-
fare, equipment standardization programs,
4nd any other matters which may be neces-
sary. In general, tbedelegattsatt!nsmeet
ing plan the course of action for safety,
training, and employment to be followed
the next two years.

So far, the outline and functions.of the
company’s method of administering the
safety program has been of a general na-
ture and on a level above the individual
plant. Of course, all safety men. recognize
that regardless of how many policies and
procedures and plans are formulated, they
.are only as effective as the individual plants
and individual foremen want them to be.
Safety men know their success and the suc-
ussofthesuictyprogxamdependsupm
the actual cooperation of the foremen in
direct charge of the operating employees. -

At each of our plants located throughout
the United States and Mexico, full time
safety directors and assistants are employed.
These men are in charge, not only of safety,
but of employment, of training of all types,
and of employee relations. )

The mznagement of the American Smelt-
ing and Refining Company has recognized
that one of the best approaches to the prob-
lem of employee relations and employee
good will is through the safety department.
It has long been known -that men will re-
spond to proper working conditions and saf
working conditions better than they will
a lot of talk and promises. The attitude
our company has been one of quiet action
rather than promises and words.

3-30




The Administration of Safety Programs

23

ents, The actual functioning of our plant safety
L B departments is as follows. The head of the
s J safety department has the rank of assistant .
5 are superintendent. He reports directly to the
superintendent of the plant involved. Inm
some cases in small plants, he will report
Tams directly to the manager. The - fety depart-~
‘?ﬁ' ment at the plant level is actually respon-
ation sible for the administration of the ‘safety
e on program through the operating heads and
New feremen. .
prop- ‘From sound administrative and good labor
ment pgligiegwedonot have direct criticism or
) put discipline; - by-the sfegydepampeut person-
atters nel, of the workmen involved in the viola- -
wloy- tion of safety rules or safe practices. The
yams, safety inspector calls these matters to the
, wel attention of the foreman, and he in tum
; takés the necessary action to correct the
! - condmons at fault.
meet- If, through this channel, proper rsnlts
afety, are not obtained, the plant safety director
lowed has the responsibility of presenting the prob-
lem to the department head. involved. If,
£ th after consideration at this Ievel, the prob-
) the lem is not corrected, he will report the
5 e problem directly to the superintendent and
A d::; mamager of the plant for their action. At
vidy the same time, the department of safety
mﬁ anid technical employment is usually notified .
s of the problems concerned and is asked for
' » they any suggestions or help in solving the
t’;’fﬂt’ problem.
. ) If the director of safety and technical em-
;ﬁm ployment thinks it necessary for one of the
sen in traveling safety inspectors or himself - to
jees. - v:sxttheplant,th:snsdonexmmediatelym
order to help in solving the problems con-
m ccmed.Itlspossibletoseefromthnstype

of organization that the safety department

P';f!“l actually bas methods at hand to correct un-"
ety, safe prictices and conditions or to correct
' mme:tbecomsnecssnry

Sn!dt- Everyone is aware that training the indi-
1gnized vidial workmen, foremen and department
: prob- heads is one of the most important problems
aployee in the .proper administration of a safety
M program. Our, company has been doing work
;21;; along this lime for several years,

will to Approximately four years ago, a very in-
nade of tensified program was, started with ‘super- -
- action \mmordertopreparethunwatbthe

proper approach aud methods in dealing .
with the workmen. 'Ih:sprogrameovered

not only safety problems but the over-all
employee relations. problems which come up
in the day to day contacts of workmen and
foremen and department heads, as it is not
possible to separate them. Throughout the
enfire program, the importance of safety is
su-&edmorderthatforemenwillm
each new employee in safety as he is being
trained in his new job.

In training of any type, it has long been
recognized that one good picture is worth a
thousand words. As a resnlt, the major
part of the training program is based on
films. Surveys of all the available films
and picture materials are made in order to
determine which apply in the best manmer
to the problems of our company. It was
agreed to purchase all of the necessary
eqmpmentandtoolstomkethxstraining
program effective and to continue it. The

program- is put on by the individual plant

snfety and employment departments.
This program had been in effect approxi-

-mately a year before any important results

were noticed. After this time, however,
several of the plants showed a very de-
cided improvement not only in their safety
record but in the number of employee rela-
tions problems which previously had been
unsolved at the foreman level.

This program has been expanded and
continued. A circulating film library has
been established in the safety and technical
employment depariment’s headquarters in
Salt Lake, and films are distributed from
there to each of the plants as they are re-

.q‘lird .

Thseﬁlms;reusednotonlytotmm
fomnen but also to train. individual work-

attitudes of foremen and department hea _#mrksietym:q:w :g,m“g stll::; .

them films followed by short explanation

and discussion.
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suggstioné as to what action they can’

expect.

In the administration of a safety pr-ogram,
in order.to evaluate the progress and to

keep track of what is actually occurring at_

each plant, the local safety director sends
to the department of safety and technical
employment a complete report of each acci-
dent as it occurs, assigning a breakdown of
responsibility and stating in definite detail

what steps are being taken to prevent a’

recurrence of this accident’ These reports
are followed up by actual on—the-spot inves-
tigations by the traveling safefy inspectors
and by the safety director when the plants
are visited.

Also, a monthly recap of what has taken
place so far as absenteeism, labor turnover,
accidents to all personnel of a first-aid, non-
dxsablxng nature and of a disabling nature
is made. These reports are prepared and
combined for distribution to the entire com-
pany each month. Thereby, each plant
knows exactly its standing so far as the
safety record is concerned with all the rest
of the plants.’

A recap of every accident in the division
is circulated to all plants. By accumulating
and studyving all accidents of any nature
in the company, it is possible to spot trouble
in many cases before it becomes serious.
. Also, a complete picture of what is hap-

”

pening at each plant in connection with acd- -

dents gives a basis for over-all planning

for elimination of trouble spots on a com- -

pany-wide basis.

In order to make the administration of
our safety program effective, the coopera-
tion of everyone in the safety department
with the medical department and with our
hygiene department is required.

The American Smelting.-and Refining
Company has been one of the leaders in
the field of industrial hygiene. This depart-
ment has cooperated with and helped the
safety department with the many problems
which are common to both. Every safety
man recognizes the importance of the medi-
cal department to the success of his pro-
gram. He realizes that proper medical
treatment and proper medical education of

emplovees is one of the keys to the success
of the program.

As a result, the medxcal and hygxene de-
partments are consulted constantly in con-

nection with our problems and their sug-
gestions are. sought and used. -Also, they

participate acuvely in our safety meétings -

which are held every two years. They have
a definite hand in"the formulatxon of over-
all company-safety policies, as in most cases
the welfare and health of emp!oyes 1s
definitely concerned with safety. -

It is always a very difficult problem to
evaluate successfully the administration of
a safety program. For a long time this -has
been done by the use of statistics which
are accumulated by the individual - plants.
However, everyone recognizes that’ statis-
tics have a very hx_mtednseasthcmethods
of computing and reporting accidents vary
from company to company. As 2 result, it
has been the policy in .our company for
each plant to compare its record for-this
month to the past month, and for this year
to the past year, with itself and thh other.
company plants.

The figures in connection with frequenq
which will be given are based on the Na-
tional Safety Council method of reporting
lost time accidents. QOur company reports
an accident as disabling, lost time, if the
man cannot return to his regular job on
his next scheduled shift. o

Starting in 1947 with the Smelting Com-
pany plants, the frequency rate for the year
1947 was 15.9; 1948 showed a reduction to.
11.8; 1949 a further reduction to 8.8; 1950
a small reduction to 82; and the record
so far for 1951 is 60. You can see we have

had a reduction from approximately 16 to.

6.0 in a period of four and a half years.

The Federated Metals Division of the
company in 1948 had a frequency rate of
40.1; in 1949 they had 33.0; in 1950,.224;

.and to date in 1951, 225, The reason for

the difference in the frequency rates between

these two divisions is -that Fedexatcd has a-

different type of operation requiring a great
deal of hand handling. of. materials in which
bruised fingers and broken toes are the re-
sult. These accidents are reported in our
frequency tabulation even though the man
misses only one day from work.

These figures have more significance when
the fact is recognized that many state indus-
trial commissions have become very liberal
in making awards to men for non-disabling
accidents in which no time is lost from his
regular job. Our frequency figures include
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allofthseawards andtheyareﬁgnredm.-

our_frequéncy rate in the same manmer as
if themanhadlosttm:e. When the award
is made on an accident “which occurred in

a" prior. jear, xtxstakenupmourﬁgurs-'

at thenmetheawardlsmade.

You have all been aware of . the nemty
in a good safety program of eliminating the
no-lost-time and first aid cases ‘as well as
the disabling- dccidents. Qur program has

heen geared to take care“of these problems_‘
also. - We “are” endeavoring o 'plot ‘Jobs and: -
dcpamnents where ‘several’ non—d.m.blmg ac- -
“in’ order .that' job~ operations

cidents oceur
mybestud:edalongmthwoﬂnngcondx
uonsmo:dertoehmuntethzstypeofaou-
dent as we all know a_department reporting
a large,. number of non-disabling accidents

:scermnlydue'iohaveasmous lostt:me

actident. -
7 In summary, Iwouldhkctopomtout

the following requisites to the proper. ad- |

numstrauon of a safety program:

1. Secure the cooperation and -participa-
tion of all members of management and
supervision in your. company from the presi-

dent and chairman ‘of the board down to

the-newest employee.

2 In the formulation of pohcxs and
procedures which ‘will affect the over-all
safety program of the individual -plants, set
up mchmery whereby the individual plant

safety inspectors may have a definite port -

in the formulation of safety polices and
procedures which will affect the entire com-
pany and their jobs. Also, in connection
with this, make provision for the safety

director .to make use of the foremen-and

-

the plant department- heads in gathmng'
their ideas and problems in connection with
the - formation of the over-all safety pro-
gra.m,asxttsnecmryforthemmclosst
to operations to have a definite part in
policy formation and program plans.

3. Make oertam that the safety personmel
at .each -plant. is properly - selected, properly
trained, and has the authority and enthusi-

asm to-do his job regardless of the obstacls

he may encoumer.,,,.' . .
- 4. :Set up the ] proper tmnnng

ents, department heads, foremen, and work-
men can be trained. Also, make certain that
in turn each individual workman is trained
thoroughly and followed up in proper safety
methods and practices.

5. Provide help and suggestions to indi-
\ndual safety difectors as they need help

6. Provide a. method whereby the prog-

" ress of the safety.program on a company-

wide basis and also_the progress of the
safetv program on an individual plant basis
may be evhlua(ed and followed carefully.

The sumss of the administration of our
safety program is .definitely attributable to
the cooperation and parhupauon in the
program by all levels of- mamagement from
the chairman of the board, president of the
company, the vice presidents, down throngh
olant managers, plant superintendents, and
safety inspectors. Most of the credit, how-
ever, is due to the foremen who are the

ones who actually administer and put into °

practice the functioning safety program.

+ o
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Saiety in. Hand]mg Magnemum

' By WALTER BONSACK :
V'cePres.anler ofRﬁmch,HagnsmmCo ofAmena,EastClnago Ind.

Mag'nenum, wbcu molten or when finely

divided, oxidizes rather fast under devélop-~ -

mtofhal.x.e.,ntmllbumxfoeﬂam
precautions are not taken. The' fire danger
which some people assoeiate with mag-
nesim probably is caused: by its early appli-
anonmﬂashpowdermﬁreworksandmore
lately in mcuxlnry bombs. "Most peop!e

[

do mot mhze, however, that the startmg
mixhire in the magnesiom bomb is alum-
inum and iron. oxide and the amount of
aluminism burned in this bomb is probably
just as large as the magnesjium.

The so-called “danger associated with
handling -magnesium 'is no. greater than

handling coal, wood, aluminum, grain, or

-and medxa througﬁ “wlnch -all - membe¥s of
supervision incloding mianagers, superintend- .

-
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any number of common materials. Coal
dust, flour dust, wood dust and aluminum
dust are msily ignited and are explosive—

so is magnesium dust. Wood shavings, coal, .

aluminum shavings and similar material will
sustain a very good fire if allowed to ignite
—so0 will magnesium shavings. Large boards
and lumps of coal "are difficult to ignite.
Large aluminum or magnesium picces are
not easily ignited because they conduct heat
away rather fast. The fire danger of mag-
nesium depends on the prevailing conditions
as with all other materials. Underwriter's
la.boratonsxssuedareporttothceﬁectthat
magnesium alloys are safe materials to use
in housings of portable electrical appliances
under all ordinary conditions. If the alloy
is at least .080 inch thick, danger from fire
is very small,

Magnesivm- in -its- production and use is

handled in two very distinct phases which-

have their particular safe handling methods.
These two are the lignid and the solid phase.
The liquid phase predominates in the manu-
facture of the metal, its alloys and some of
its semi-finished and finished production, as
billets and castings production. Therefore,
‘tih;‘e handling of liquid metal will be discussed
st.

The rawmeta]ngu&mn:smosﬂypto—
duced electrolyucally from magnesium chlo-
ride. This magnesiom chloride may be pro-
duced from ores such as dolomite, from salt
brines as found iIn Michigan or Ohio or
from sea water which is an unlimited source
of magnesium. The electrolytic process is
mrriedoutina“ecllfurmoe"andatregu-
lar intervals magnesium metal is withdrawn
from the furmace. This metal, although
hqmd and quite hot, does not "burn” because
it is protected from oxidation by sulfur-
dioxide.

There are-two more processes wlnch were
used during World War IL Since both
‘produce the metal less. ecoomically than
the electrolytic process, they were not used
after the war. Some of these plants, how-
ever, are being reactivated at the present

time to provide a greater supply of magnesium.”

Of these two processes; the Pidgeon proc-
ess is the one used to the greatest extent.
This process reduces magnesium oxide or
even dolomite, the ore, with the aid of fer-
rosilicon in vacuum. The magnesium formed
is in vapor form and is condensed in crystal
form in the water cooled end of the reaction

pipe. Periodically the tubes are opened and
the accumulated magnesium crystals are re-
moved. Since these crystals represent a large
surface, it is advantagecus to meit them into
ingot form to prevent oxidation. Neverthe-
less, many carloads of crystals have been
stored for long times without danger. Dur-
mg the melting of the crystals, alloying also
is done as previously mentioned.

The third process, the Hansgirg process,
reduces magnesium oxide with carbon at
high temperatures under vacuum. This proc-
ess has had the least application because it
is very difficult to handle. Again, the product
has to be remelted to be poured into usable
shapes.

In the last two procsss the magncsmm
formed in the redctions is in vapor form in
a vacuum. The condensation and crystalliza-
tion of this vapor is very nnportant. If the
magnesium would condense in the form of
a very fine powder, it would become easily
oxidizable and burn. By proper crystalliza-
tion this danger is eliminated completely.
Metal vapors and metal dusts are dangerous
just as coal dust, flour, or wood dust is.
Since vacuum is employed, air is excluded
and no burning or oxidation can occur.
ting a good vacuum is, of course, a2 prime
requisite and holding it till the reaction units
are cold are safety requirements.

The raw magnesium is remelted for re-
moval of non-metallic impurities or to alloy
other elements with it to make it into useful
alloys. As with most other metals, mag-
nesium seldom is used as pure metal. ‘Most
of its applications are in the alloyed state

“The most common alloying elements are

aluminum, zinc, and manganese.

In the last few years, new alloys have
been developed which contain zircomium,
cerium, and other rare metals. Although
they are still in the development stage, these
new alloys already have found extensive
application in aircraft construction.

Preparation of alloys is a batch process,
usually carried out in large steel pot fur-
naces. Since magnesium does not attack or
react with carbon and silicon carbide, open
hearth type furnaces constructed of these
materials also can be used. .The metal is
melted and because it oxidizes very easily
and since the oxide formed does not protect
the metal underneath, as aluminum oxide
protects molten aluminum, it must be pro-
tected by fluxes which consist: of chlorides

ite
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Sofety in Handling Magnesium L2

and fluorides, of alkali and alkaline wth
metals. -

" Magnesium melts at 1202 degrees F. and -

addition of galloying elements - Jowers this
melting' point somewhat. At  temperatures
just above the melting point the metal can
be handled quite safely without oxidation.
At higher temperatures fluxes or inest gases
protect magnesium from burmng. Addition
of berylium or calcium in small amouonts
will reduce the bumning tendency consider-
ably, but since these two elements may
affect some properties adversly, tbey are
not always applimblc. Since magnesium does
not attack iron, it can be melted safely in
iron or steel vessels, the furmace tools can
beofu'onandthemetalandalloysanbe
transported by pumping through iron pumps
and pipes. -

--Because ngnsmm is..a_very. reactive .

metal and since it will reduce most other
metals from their oxides or eompmmds, it
is necessary to see that all iron and steel
f--nace tools and implements are free of
heavy oxide scales. The fluxes used in the
melting of magnesium are very hygroscopic.
Tools which are covered with flux and have
not been dried properly may cause danger-
ous spattering of miolten magnesium, as it
would with any other metal.

The difference between magnesium and
other metals is that the spatters of mag-
nesium will oxidize rapidly or burn while
most other metals will just solidify and give
off their heat. This means that the same
precantion to use only -preheated dry fur-
naoetoo!sxsnmryforallmoltmmcta!s,
but particularly is. necessary for' magnesium
because its fluxes attract water so easily.
Thesafepmcueestnhaveaﬂuxpotmth
molten flux -handy in which furmace tools
will be preheated to 2 safe temperature and
in which theymnbewashadclanofad~
hering oxidés and floxes -

The steel pots in which magnesium. is
melted will become oxidized on the furnace’
side and a heavy scale of iron oxide forms.
This scale breaks off the-pot and accamnu-
lates in the furnace bottom. It is mecessary
to remove this- scale frequently through

the. ports - provided ‘for this opei-atim. The-

reason for this precautionary measure is the
fact stated before that maguwum reacts
with most metal oxidés and with iron oxide
it could react explosively.

Inmseapotbrdcsorﬁegmstolak

hmvily, an accumulation of scale in the
furnace bottom would provide a dangerous
situation. If no scale or only very little is
present, no danger exists. Loading the leak-
ing pot heavily with flux will cause flux to

-leak rather than metzal, or you may “freeze”

the metal in the pot by adding cold flux
and metal, both good safety measures. ’
To prevent the occurence of pot breakage,
thepotsareremovedeveryweckfmmthe
furnaoe and thoroughly cleaned. The scale
is removed by hammering. The pot is then
inspected for defects and its wall thickness

- is measured. If the thickness has decreased to

one-half of the original, the pot is discarded.

Since all magnesium used has been han-
dled at least twice in the liquid state and
since we are using thousands of tons of
magnesium yearly, many people have learned
to handle the Liquid phase quite properly.
It is necessary only to recognize the char-
acteristics of this metal and to use com-
mon sense and the few special precautions
shown as dictated by the metal.

pumped into the molds. In

any. case, the
molds are filled first with an imert gas,
usmally sulphurdioxide, and the metal then

is poured replacing the gas in the mold. In
this manner, oxidation has

.durmg the pouring.process.

During solidification the ‘billet or ingot
casting is kept in sulphurdioxide atmosphere
or sulphur and ‘boric acid is dusted lightly

- over the surface exposed to the air. The

butning sulphur will form svlphur dioxide

" and prevent oxidation.

Ingots obtained in this manner will go
to the foundries to be turned into castings.
There are three common casting processes in
use today. They are sandcasting, permanent
mold casting, and die casting. Each of these
processes has its particular application which
usually is determined by the complexity of
the casting design and the economy of the

 processes.

Mass prodiiction of a fairly simple design
and relatively small dimension will call for

-dnemstmg Very oomphated and/orlarge
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needed certainly demand sand casting. Be-
tween -these two extremes permanent mold
castings find a very good application. Per-
manent mold castings also .are mass fabnm-
tion products.

Dies and permanent molds are made -of
steel and iron respectively. In the first
method, the die casting, magnesium is poured
.nto the die at high speed and high pressure,
. ie, pressures of 2000 Ibs. per inch square or

.more and speeds of 200 ft. per sec. or more.
The metal is cast at low temperatures, usu-

ally below 1200 degrees F. Smeemgnwum-

does mnot attack .steel, mo reaction occurs
between the die and the metal. The metal
shot into the mold freezes instantly.

With magnesium as with all metals in die
casting, precaution mmst be taken that metal
which may be forced out of the mold during
the- initial shot does mot injure personnel.
The wearing of face shields and gloves is
necessary and flash shields must be provided
as usual. Since pouring temperatures are
very low, the metal shows very little ten-
dency to burmm. The metal in the holding
furnace is protected by sulphurdioxide gas.

Pouring of permanent mold castings de-
pends on gravity. The filling of the mold
cavity therefore is much slower than in sec-
tion thicknesses and much heavier in weight
than die castings. The metal usually is
poured at higher temperatures in order to
fill the mold. Al these factors reqmre a
neutral atmosphere for the metal, again snl-
phur. dioxide is used.”

Before each pouring the mold is filled with
sulphur dioxide gas which is heavier than
air. Since the allovs for permanent mold
casting are cast at a temperature usually
higher than 1250°F. they are protected
from oxidation in the furnace by flux rather
than by sulphur dioxide gas. To prevent
flux «,contamination of ‘the castings, the
metal is handled in a bottom pour or special
ladle.

Contmr) to the die mstmg practice, the
cavity of the permanent mold is coated with
an insulating paint or wash. This is used
primarily to regulate the heat flow from the
metal to the mold. Logically, it does not
react with the metal. As soon as the metal
has solidified, oxidation or burning possibili-
ties have stopped..

It has been shown that in these two cast-
ing processes the metal has no opportunity

mmmmmmmw Tﬁnﬁm Sang

casting, however, this possibility 'is: quite
real. . Umlly tbe molds are green -sand
molds, x.e., they contain three to five per
cent moisture. The moisture will form steam

- with the hot ‘metal, the steam will be. de-

composed by the metal, and . the hydrogen
liberated can form ‘éxplosive mixtures, Mag-
nesium can react ‘with the sand in the sand
mold and form silicon or magnesium silicide
under the liberation of considerable heat.

It is necessary to prevent these reactions

.and it is quite. possible to do so by the
..addition of inhibitors to -the -molding and

core sand mixtures. These inhibitors usu-
ally are ammonium fluoride, boric.acid and
sulphur and similar compounds. Diothylene
glycol is used to replace part of the water.
With these inhibitors present in proper
amounts, the green sand mold offers no more
danger than any other metal poured in green
sand.

Again, to prevent rapid oxidation or burn-
ing of the surfaces of sprues and risers
which are exposed to the air, these are
sprinkled with sulphur flour to exclude the
atmosphere.

There is one more process in whxcb Tiquid
magnwmnxsusedandthepmms:sweld-
ing. Arc, gas or electric resistance welding
can be used Magnesium is mostly arc
welded in a protective atmosphere of helium
or argon gas. The materials which are

" welded together generally are of considerable

volume or area- or both and, consequently,
carry the heat of the electric arc away fast
enonghsothatmctalomsxdetheamof
protéction of the gas mever reaches a tem-
perature at which it could ignite. .
As in heliarc welding, the only protective
devices necessary are those common in any
welding, i.e., welders are trained to handle
magnesium and shields between welders
protect them from light and ﬂashs created
by welding. The liquid metal is the metal in
the bead and as stated bcfore, it solidifies
rapidly. Spot welding alsc is done but the

temperatures are never tigh enough for }

ignition.

Magnesium. castmgs often are heat treated
either to enhance their propcrus, or_ they
are annealed to be processed into wrought
materials. In both cases the metal is brought

" up to high temperatures .in furnaces. Be- §

cause of segregation in composition it may
be possible to cause slight incipient melting
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" esitectic. ~ H—the furnace = ere is
not protectwe ‘the castings or materials
may start to burn.: Again sulphur dioxide is

used - for, protection. Sulphur dioxide con- -

trols constantly ‘check the’ concentration.
Carbondxoxxdealsomnbeusedbutxtap-
pears to be slightly less eﬁecnve and more
costly. .

If the. temperature control doés not- func-
tion properly, it is possible to melt the cast-
ings in the furnace and then fires -are pos-
sible. This occurs rarely since double controls
are used. ' If it should happen, it is necessary
to kill the fire with G-one powder or flux
and ‘let ‘the mixture cool.off in the furnace.
Itmymmanmfummlmmgmdm
heating elements but beyond this there is no
danger greater than molten aluminum alloys
in a heat treating furnace.

The Dow Chemical Company reocntly re-
ported--that borontrichloride gas is W better
extinguisher- of magnesium fires” in heat
treating furnaces. Research experiments in-
dicated ‘its effectiveness and the actual test
malOOOlb.magnsmmﬁreoonﬁrmcdﬂzat
it is better-than G-one powder.

When magnesium bumns. in a furnace, it
is flooded with boronthrichloride gas with
the furnace fan on to insure good, even
distribution, adequate precantion has to be
taken not to, get exposed: to borontnchlonde

Altbough it does not appear senousiy
m;unons to health, it decomposes into
bydrochloric acid and boric acid fumes.

Finishing products may involve a number
of operations not mentioned .above. ~In some
of them hatagain‘isappliedtothemué-
rial but in general the temperatures are
much lower and usually of shorter duration.

To mention some examples, deep dmwmg
press breaking and forming, stress evmg‘
and stabilizing ‘which for magnesium require
temperatures of ‘up to- 600°F. Paint -bak-
ing also applies heat to thé. product but in
eachmsethetanpeutumsaxesolqwthat
there is no danger of ignition.* - ’

Castmgs, extrusions, sheets, pﬁts and

B other- shapes are snbjected to-sawing, grind-

mg.ronhng,shanng,bonng. trimming, and .
othcrs:milaroperahonsmwhlch material
is removed .in -the ‘form iof ‘chips or even
finer particles such as dust. . The 'smaller
thepamc!e,thegrater:s:;ssurfaee..'l‘ms
largesnrfaeecanoxxdlzeveryraptdlyandlf

tlns behanor.

$afely in Hénﬂﬁ&’ﬂ&gﬁeﬁm . 2

. llstrueofanycombusuhledust. It
is” therefore of ' importatice to prevent any

_accumulation "of fine magnesium’ particles.

An ‘example is i grinding. Care must be
takeg that the grinding leavings are collected

- in"water constantly.  The collectors have to

be cleaned - dally If the proper wet collec-
tion system is not available, the only safe

.waytognndmagnwnmxstogrmdztm

water or wet.

Chips as produced by saws, drills and
other similar tools are not an explosion type-
hazard, but still a substantial fire hazard
In all -cases sharp tools and heavy cuts are
ﬁxesafstwayofnmchining

No water or water solution cutting com-
pounumnbeused. If any coolant is neces-
sary oils should be used. Turnings or bor-
ings may be iguited by a spark, a cigarette
or_the like. Therefore, smoking must . be
prohibntedmthsearas.

Areas in which machines produce chips
must be cleaned frequently and ﬂ:oroughly.

"The chips_ are put-in: covered metal drums

and ‘stored outside buildings.
Fine particles and grinding dust should be

.dzsposedofassoonasadmmrsﬁlled,ﬁnc

particles by burning and wet dust by burying
orbydrymgmamagnesunnﬁreandbummg

- Large turnings and borings or scrap of
‘this order also are handled in fightly closed
steel drums. As long as’ they are kept dry
they are safe. These can be sold to com-
petesit smelters' to be remelted and salvaged
as’ can all larger magnwmn scrap pleces.

thattheworkerandpersonndmthedepart
ment wear safe clothing. Proper clothing is
that .to- which, the dust will not stick, into
wlnchdustm’llnotpcuctmte,andwhch
does not have folds like cnffs or pockets in
which dust or chips may accumulate. Hard

-sutface clothing then is recommended. Caps

- should be worn so that the hair does not be-
come. ﬁ!ledwzthmagn&nmdnst. Freqmt
 ihorough cleaning of -all ‘clothing is highly
recommended. Also, the clothing worn shonld
besodesxgnedﬂntltmnbetakenoﬁ
qmddy.. T

:ﬁghtmg Themammsonfortlusxsthe

fact that water poured on burning magne-
smmusuallymfunatssuchﬁmupmex-
plosicns. . The reaction which occurs explains

Bnrnmgmgxmumplns
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Hydrogen in proper mixture with oxygen
is very explosive. This same reaction occurs
when finely divided magnesium dust gets wet.
It corrodes rapidly under development of
hydrogen and heat. At proper conditions the
mixture will ignite spontaneously and ‘a fire
has started.

If a large amount of water covers the
dust as in wet grinding, then there is no
danger. Also, if large amounts of water
could be thrown instantly on burning mag-
nesium to quench the fire and cool the hot
magnesium below the melting point, no
danger would exist. It is very seldom that
so much water is available so it is much
safer not to use any. The best method is to
use powders, fluxes, or even dry sand and
dry, clean iron filings. The main object is
to smother the fire by separating the mag-

Metals Industry

uawhgivaﬂbyéregwmeiumﬁadd&—nsiam%mmﬁéemwp&ef—tk air,

Since burning magmesium does not de-

" velop toxic fumes, it is perfectly safe to go

into the room in which magnesium burns and
to remove either the burning magnesium
with a dry shovel or to remove the mag-
nesium around the burning part and let the
fire burn itself out or lall it with sand,
G-one powder, étc. .

Magnesium properly handled poses no
more of a fire danger than many other
metals or materials. Magnesium is safely
handled if its characteristics are known to
the people handling it. The few basic safety
rules must be vigorously enforced. Fire
fighting must be tanght to the supervisory
staff and to the men in critical areas. The

proper equipment always must be available .

and handy. Good housekeeping, though, is
always the best means of fire prevention.

The Part Management Must Piay in the Safety Game

- By L. F. REINARTZ

Vice Pres. in Charge of Special Operating Developments,
Armco Steel Corp., Middletown, Ohio

If industry wants to continue to make
real, lasting progress in the safety of its
employees, top management must accept its
personal responsibilities for the safety of
its employees—"lip service” will not do.
Employees soon learn the difference between
genuine interest and the “phoney” kind.
Top managément must be willing to spend
time, money and effort to help carry on a
worthwhile safety program.

I have always believed that plant safety
programs are peculiarly American. They
are part of our free enterprise system, be-

.. cause their success is based on cooperation

between management and workers. These
safety programs are not old. Seventy-five
or more years ago, prior to the advent of
the industrial age, large mechanized plants
did not exist. It is true that there were
many accidents on the farm and in small
shops. Little was done about eliminating
them. In fact, in a sort of fatalistic way,
they were taken for granted.

With the dawn of the industrial era,
many operations were carried on under one
roof. Heavy machinery came into being.

Very little attention was paid to design from
a safety angle. Hazards, and serious acci-
dents, especially in steel plants, increased by
{eaps and bounds.

Mr. Charles R. Hook, Chairnman of the
Board of Directors of Armco Steel Corpo-
ration, was a pioneer in the improvement of
the safety of workers in the steel industry
in the United States. Having always been
interested in the employee first, as an indi-
vidual, xtwasonlymmral for him to take
an active interest in safety when the Na-
tional Safety Council was organized in 1912,
In those days it was an up-hill battle. Equip-
ment was inefficient; guarding of machinery
was nil; safetyapparelhadnotbeenm-
vented; housekeeping was terrible; coopera-
tion betweu: management and workers was
far from ideal, and training was mnon-
existent.

Mr. HooK’s enthusiasm and interest, .once
aroused, could not be dampened despite the
stony stares of supervisors. Instead of los-
ing his temper, when his best efforts went
for naught, he calmly and tactfully continued
to teach and sell safety to his key men. He
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. The Part Management Must Play in the Safety Game

smd that there counld not-be any consmteut
felt they were msonably secure from acci-
dents. He meant it! And the men knew
he meant jt when they saw him shut down
vital - machinery in production units which
were not properly guarded or mfe to
operate. .

As time went on, supervisors saw proof
that safety was simply good, sound busi-
ness. They caught the spark of his en-
thusiasm for safe operations, and began
to preach the gospel of safety themselves.

In the early days of safety, the spectacu-
Iar revival type of approach was tried: first
aid teams, banners, slogans, contests of all
kinds, prize awards. They helped, but re-
sults were not lasting. Gradually manage-
ment saw that this safety job could not be
started with a big, dramatic push and then
simply delegated, with a shrug of the shoul-
der, to-the foreman and the " individunal
worker.

Dunng the last ten or more years, super-
visors-at Armco, and many other steel plants,
are held strictly responsible for safety,
ahead of quality, production, and costs.

Safety engineers have been important cogs
in the safety program. They plan, check
audexhort,aswellasenoonragethesuper
visor and his men in safety. But in the
ﬁnalamlysxs,thejobzsdonebythesuper
visor. -

A down-to-earth prachcnl plant safety Job
must be done by the foreman's contacts and
observations; machinery must be designed
with practical and eﬁ'ectwe safeguards;
equipment must be kept in safe operating
condition by proper prcventnre maintenance ;
standard safety practices must be understood .
by all who use them; the supervisor must
be sold on good housekeeping, and, finally,
the men must have interest and enthusiasm,
and want to work safely. - -

No company will make the. best progress
in safety until its general and works man-
agement accepts its full responsibility for
safe working conditions and practices, that
is, really puts safety ﬁr.rf. T

Top management is watched very closelv
by lower ranks of supervision, the foremen,

and by the men. The price of cooperation

is genuine interst in men, and a consistent
policy to win their regard and good will.
W'thout that a -successful safety program
is impossible. You can't force a ‘man to
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be safe. You must teach him to want to

ion wuntil men be safe for his own sake and for his fam-

ily’s welfare.

In industry, if there is cooperation and
understanding between management and
workers, yon can solve almost any prob-
lem, including accident elimination.

Management has some very definite re-
sponsibilities toward safety. It must pro-
vide a safe plant. A safe plant means good
housekeeping. It means fume and dust
control, proper lighting, sanitation and ven-
tilation. One of the major causes in the
early days for accidents was poor lighting.
All of these things cost money, time and
effort, but they pay off in safety, which, in
turn, heips pay off in making profits, the
life-blood of business.

Safe-guarding machinery: this problem is
not as serious as it was in former years,
because most steel plant engineers have be-
come safety conscious, and usually incorpo-
rate ample guards in the original design.
Nevertheless, it is essential that a safety
engineer scrutinize and approve all new de-
signs and drawings for inclusion of ade-
quate safe-guards. Managuncnt should never
put new machinery or eqmpment into oper-
ation umtil it has been checked and ap-
proved for mfety by the construction
engineer, the maintenance and operating su-
perintendents, and the safety engineer,

Management must maintain an adequate
system of preventive maintenance that in-
cludes a thorough search for hazards. This
program is the direct responsibility of super-
intendents and foremen.

Tram, educate and enthuse safety-minded
supervisors to plan and arrange all processes
with careful attention to safety, and teach
them how to spot sccident hazards, be safety
conscious. It is advisable that supervisors

“se note books and write down their obser-
vations. A check-list ‘of possible accident

“hazards in his area to be investigated will

help the foreman do a good job. .
Management, as reprwented by the fore-
men, must then train, educate, and enthuse
employees to be safety conscious. We must
play up the personal side of safety, the
fact that “You must not get hurt—so that
vou will not lose wages and security, and
that you will not hdve pain or sorrow.”

A practical foreman once told me, when
explaining his own long-time safety record,




“I

look out for No. l—an .
on No. 2” That’s a splendid safety policy
for evervone. If we are to have the best
success, we must bring the employees mto
the safety program. -

No better way has been found to enmlist

their aid than through a suggestion” system

which pays employees for ideas, safety, or
otherwise. It is the foreman's job to interest
his men in making safety suggestions. Ind-
dentally, it is a good check for foremanship.
also. Few employees will make suggestions
magroupwbxchlsnotonagoodwoﬂang
basis with its foreman.

Show employees, by means of bulletms.
pictures, films, through every selling scheme
why it pays him, persomally, to be safe
When an employee does make a suggestion,
1t pays dividends i in good will if the super-
visor makes speed in rejecting or adopting
the idea. It shows the anployec that his
foreman is vitally interested in the em-
ployee’s safety.

Management must investigate all major
and minor accidents, even those in which
no human loss has been sustained. There is
only the difference of a split second, or a
fraction of ah inch, between minor and
major accidents. Get all the facts. Be fair
in your investigation of an accident. Profit
by carefully studymg the record of past
accidents,

Plan major jobs carefully, ahead of ‘time.
and brief every participant in what must
be done and how it will be done. That is a
sure way o help prevent accidents. When
that 'is conscientionsly ‘done, accidents sel-
dom occur.

Those, in my. opinion, are management’s
primary safety responsibilities. In order to
help meet those responsibilities, alert man-
agements are using every practicable means
at their disposal to sell the value of safe

practices. At Armco Steel Corporation, our

general management holds the manager of
each division strictly responsible for the
accident prevention program in his division.

In carrying out this responsibility, he has a-

meeting on the first Wednesday in every
month with his division heads, personnel
assistant, chief engme:r and safety mgmeer
The entire afternoon is spent in

the cause or cure for lost-time accidents of
the previous month, unsafe practices, equip-
ment, planning and selling policies for future
accident prevention activities.
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en, on the second

of the month, the division hads urry m
safety messages and directions to their re-
spective -superintendents, and secure their
suggestions, advice and counsel. -

On the third Wednesday each superin-
tendent meets with his own foremen and
again carries the snfety mesgge down the
line.

During the 4th “eck, the foreman, in
turn, devotes the entire time of his weekiy
meeting with his employees to the subject
of safety. Normally, these meetings last
one half hour. The company pays for 15
minutes, and the employee donates 15 min-
utes. In all these discussions, which are
entirely on a voluntary basis, the emphasis
is laid on the fact that a safely program,
to be successful, must be a two-way street,
xdasmustgofrommanagunmtmtbe

yeanesd LT

workmen, and suggestions how to improve }

safety must be forthcoming from the work- -
ers up to general management.

- Here’s one of the results of Armco’s
safety program: In 1917, with 3,500 em-
plovees, Armco had 432 lost-time accidents
in its East Works at Middletown. In recent
years, with 1,000 more employees on the
payroll, the number of accidents has been
cut down to an average of 26 per year, a
reduction of over 93 per cent.

Several years ago, it was my privilege
to be given charge of Armco Coal Mine .
Operations in West Virginia. The public
has been led to believe that not much can
be done to-decrease the distressing number
and severity of accidents in the coal mines.

The fact is that Armco, as onc company
in the steel industry, by following sound
personnel and safety policies and practices,
has been able to make great progress in
recent years in reducing the number and
the severity of accidents in its mines.

It is my firm belief that, with the cooper-
ation ‘we are receiving from. the management
of our coal mines and our miners, we can
and will bring these operations up to the
high safety standards of Armco manufac-
turing plants.

In the final amalysis, we mmst continue
to talk, talk, and talk safety until it becomes
an ingrained habit- with management and
mén. It has been my observation that, when
webegintorstouonroarsandthmkwe
have arrived at a good safety performance,
we had better Iook out. Old Man Au:lduut
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up. Wemnstkeepeverlasunglyatthxs carefully screen and select ‘those who will

safety job!

Remember, asbusmssladers,wenmst

produce profits for. the stockholders of our
businesses. Enurelyomsxdextshmnamtamn
aspecls,ﬂxepracuceofsafetytsgoodbus:
ness. Jt has been proved, over and over
amﬂntxtpaysmmldmsh Yoncant
afford to have accidents!

The grutcst rsponsib’!ity, “of course, for

Jead' our workers.” They must be properly
trained .to put the safety of the worker
.first. They must know what to
howtodont. Tbcymustenlisttbenﬁnds

i Sa:fetyxschayof'l'hmlnng

(Ademonshahonlectmontheuseofpdgﬁsmthep:mof -
aeadentprevmhon)

Cluunnan Rm;nr S. B. Houwss;_ Dxrector of 'r.éming and Safety, National Tube Co.

| . ,.-.Earlmpmm

ArtHUR-D. MureaY, Dn-ector of Safety
- and Suggestion Plasi, Crucible Steel Co.
of America.

. Kesnete 1. Wanmn, Ass’t. Supvr. of
Safety, Eastern District, Youngstown
Sheet and Tube Co.

\Wniiam H. Wison, . Supvr. of Safety,
Ambridge" Plant, American Bridge Co.

“Eprmor’s Note: Because of the nature of
the presentation, the followmg edited ver-
sion of this is limited to orally
presented material. - The demonstrations pre-
sented by members of this committee have

beenounttedduetoprmhngandsmeehm-‘

itations.

RosmS.B.HoLu}s Itxsmdeeda

pleasure for the Visual Aids -Conmiittee to
havet!nsoppormmtytota!kthhyouthxs
afternoon, dnd to summarize the 1950-51 ac-
tivities of. ‘the Committee. As Chairman of
the Committee and speaking for the Com-
Anuttee,lmte!lymxﬂntmnsxdmble.
thoughthasgonemtotheselechonofﬂle
title for this meeting—Safety is a Way of
Thinking. \Vebehevethatgfetyxsﬁrst
and foremost 2 “way -of ' thinking,”

fore.weaxemmtedmgmngtouch_

-industrial . worker ‘that “way of thinking”
which- will. carry him safely through- each
working* day. - This: objective has . miany

facets, Ithastbeproblunof selectmgthe,'
right person; -the problem "of - -giving: him'

the .nieeded _training -‘and -experience; : the
problem of. zmnghlmadequatc supervzswu,

andtheproblemoimomnnghmachdzy~
to his greatest safety effort. Yes! “safety
is a way of thinking” It is a "way of
thinking” which canses a man to close auto-
matically the cover on-a packet of matches
before striking; it is a-“way of thinking”
which causes a man to reach for the hand-
rail when going up or down stairs; and it
most certainly is a “way of thinking” which
forces each of us to stay within the confines
of safe working procedure and to make a
reality of the slogan, “Safety First.”
You are now entitled to ask, “How do
visual aids fit into the development of ‘ways
of thinking’?” Your Committee believes vis-
ua!a:dsﬁtmmstasanyothermethodoi
teaching,-or segment of experience fits in.
Visual aids contribute to our store of knowl-
edge, they aid retention of important points,
and they tend to impress key points upon
the mind, -to the point where the mind con-
siders them. Ideas which the mind con-
s:ders. thcmmdactsupon. When the same
idea:is acted upon frequently, it becomes |
habit.* Our goal is the formulation. of safe

-work habits. -We need both the conscious

and the uncénscious. mind working' at all
times- toward the prevention of accidents.
Thehmueyexssodmgnedﬂxatnsws
anythmgthatoansw:thmxtsrangeof
vision, but only when that vision is regis-

—teredonthebramdowehavepereq:uon.

Perception then- is recognition; it is toward
the perception of: unsafe conditions and un-

-safe pracnos that sfety objectives are di-
rected. Visnon alone. is not enough. We,

-
-

§:j. |




therefore, are faced with the problem of
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a paper in which could be printed just such

using visual aids in such a way that rec-

ognition of the hazard results from lmowl-

edge of the cause.

Let us look to another aspect of safety
as a “way of thinking.” Accidents are mno
respector of persons, nor do they have any
respect for the element of time, they occur
in a split second with the guard against
this split second happening being a “way
of thinking” which prevents all the factors
leading to an accident from coming fogether
at the same time and in the same place.

In industry, we have what is kmown as
“feel.” We say that a machinist has the
“feel” of his trade, a roll tumer has the
“feel” of his lathe, and a roller has the
“feel” of- his mill, but what is “feel”?

“Feel” is knowledge, experience, and many

long hours of g'ulded practice; all of these
—Jmowledge, experience, and pracuce—add
up to job “know-how.” Job “know-how” is
passed from one to another by communica-
tion. Perhaps the communication may be
of the type often cited where the old Roll
Turner taught his son the “tricks of the
trade” by lantern light, or it may be some
other type.

Visual aids can and should be one of the
best tools that a safety engineer can use
The intelligent use of a visual aid in the
right place at the right time can often reach
the employee with a valuable lesson when
other means have failed.

We cannot pass over this subject of com-
munications without calling your attention
to other means of commumication' that are
equally effective. On the platform, there are
two exhibits which are here through the
courtesy of the Youngstown Sheet and Tube
Company, and the American Bridge Com-
pany. 1 am going to ask Mr. Ward, of

Youngstown Sheet and Tube to tell you
about this means. of commumication which

Youngstown Sheet and Tube employs. Mr.

Ward, will you tell us about your releases?

K. L Warp: Referring back to the open-
ing remarks made by the Chairman, relat-
ing to the necessity of putting safety across
first to the foreman, and then to the worker,
we assume that each of you have had the
same problem confronting our department
for a number of years. This is the con-
tinual cry by the foremen for material to
use in their safety meetings. With this
thought in mind, our department developed

material. Since the advent of this paper,
known as the Foremen’s Safely News, ten
years ago, we have learned a lot that will
be of benefit to anyone attempting this
same programi.

. At the beginning, the paper was in the
form of a newspaper, full of .facts, sug-
gested procedures, etc., many of the articles
of quite some length, The first issues were
mailed to the foremen via our company
mail. We soon learned two things—long
articles were not read, and the paper when
mailed to the supervisor's department was
often lost, often put aside and forgotten
and in general the paper was not used to
advantage.

Later we began to mail it to the homes
and found more success. Stll later we be-
gan to use a front page of brilliant color,
using a picture that would portray a good

‘thought from which théy ‘could build za ™

interesting talk. We also strive to keep all
articles short and make sure they are writ-
ten in everyday language, and easily under-
stood by all of the foremen. Most of the
material used in the Foremen's Safety News
is written in our own department from
1dms gathered from foremen'’s reports of
injury, newspapers, unusual incidents, Seven
Company Exchange information and ex-
change publications. We do not hesitate to
publicize information on any idea, regard-
less of who presented it, just so it relates
to safety.

The paper is edited and made up in our
own department, printed in the Company’s
print shop, then mailed out by members of
our own department. A special envelope is

-used to mai] the News. We mail approxi-

mately 1,000 copies to the homes of our
foremen and approximately 80 copies to
people outside of our own company.

The extent of the use of the Foremen's
Safety News by supervision at safety meet-
ings is reflected to us when we read the
minutes of safety meetings and reference
is made to the Foremen's Safety News. -

Mz Hormes: Thank you, Mr. Ward. On
the other side of the platform, there is dis-

‘played the material which the American

Bridge Company uses. Mr. Wilson, will
vou tell us about this material?

W. H. WiLson: The Safety News, which
is the American Bridge Company’s monthly
safety drcular, is distributed to all plants
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copies for Ambridge plant supervision.’ Our
thought was to sell the safety message by
mieans of pictures instead of so many words.
The publication met with so much success

'thatwemmsedtbepubhmuontom
oopns per month, for plant—mde distribu- -

WelatertookmallplantsoftbeCom-
pany and made it company-wide distribution
and varions safety messages and instructions
are featured every month. These safety
drculars are carrying our message to the
worker. By the aid of the multilith we
are able to reproduce photographs which
have added much to the effectiveness of this
little publication. No safety program is
complete without housekeeping. The relation-
ship between the title of this presentation,
““Safety is a.Way of ‘Thinking” and house-
keeping can best be illustrated by a very
common situation familiar to most of us.
You all recall, no doubt, the early years of
your married life and the change in thinking
whieh took place when the first child -ar-
rived For some time thereafter, your
housekeeping was entirely devoted to one
principle—that principle being “Keeping
things ont of Junior's reach”

This is 2 “way of thinking” which has
as its objective the prevention of injury to
the child and the elimination of the possi-
bility of breakage of priceless possessions.
So, even in the home, there is a relationship
between safety and housekeeping. In fact,
many of us subscribe to the belief that
safety performance will rise and fall in a
curve parallel to housekeeping performance.

Housekeeping is not too difficult if one
remembers two very simple and very ele-
mentary rules. First, there should. be a
place for everything and everything should
bekq:tmxtsplaoe,andseoondly,those
who make the “mess” should clean it up.

Consider: forthemommtthegenualas—
pects’ of housekeeping and the manner in
which general material currently available to
you- from the National Safety Council can
be used. We have here the Safety Graph
on Housekeeping as prepared and published
by the Council; while we.do not have time

throughanddlscussallofthesheets,

s—well as our erection -in a steel plant . You, no doubt, will want
depamnent. We originally suu'ted with 80

to make mental notes of how it can be

- adapted to your own industry and your own

company. Mr.” Ward, will you take over?

K. L Warp: I have here a “Safety
Graph,” entitled Housekeeping, one of the
many produced and distributed by the Na-
tional Safety Council.-

However, as important as the snbject is,
I do not intend to discuss the contents of
this chart with you, but rather, to discuss
a new approach to the use of these graphs
which we think will prove beneficial to your
foremen in their discussion of the charts’
contents with their men As you. can-see, °
the chart is placed in a frame at the front
of which is a light focused on the page of
the chart only,

The light focused on the page under dis-
cussion- draws the attention of the aundience
more to the material and less to the dis-
cussion leader, allowing him to read the
discussion material from the back page of
the chart without the feeling- of stage
fright so often experienced.

Mz, Horumes: I should like to point out
that Mr. Ward has not spoken about the
material contained in the Safety Graph,
rather, he has talked about the method .of
presentation—this is both fitting and proper
when the controlling subject is visual aids
because visual aid means exactly what the
name implies—a method of assisting the

" speaker, the instructor, or the discussion

leader to put across the points of his pres-
entation. A visual aid is literally something
to lean upon and must definitely be sub-
ordinate to the material and the objective,
so I consider it right that Mr. Ward's re-
marks be confined to the method and mot
the material.

Behind the use of visual aids in safety,
theremustbeanoverallplan. This plan-
must be worked out in advance and then
the plan must be made to work in practice.
Simply- stated, it means, “plan your, work,
then work -your plan.”- Apparent in this
relatlonslup of plannmg the work and. work-
ing the plan is the problem of analysis.
Because of “the very signiﬁcant position

" which analysis holds in the safety move-

mmtmayhetherasonwhysomany
safety people are engineers.

The Committee does not mean to infer
that analytical“ thinking is a privilege re-




served SO rfbrmmm:_
mean that people engaged in safety work -

mnstbeahletoanalyze.tojudge,andto
decide; Mr. Ward, will you discus this
matter of analysis? ,

Mz Wazp: Often, aoddmtsmmstem
from uncontrollable factors, and the appar-
ent cause is that the accident was due to"a
haurdmheraxttothatpeuﬂmrjoboroc-»
cupation.

Now, in safety work, such identification

is not sufficient. Since we are interested
in the elimination of unsafe acts and unsafe

. conditions, we must go further. We must

seek out the real canse of the accident. This
can best be done by the application of logic.

We must také what we have ‘learned of
the real cause and set up our objective—the
correction of the factors which caused the

pm ention.

accident.- -Aoa‘dent investigation has no :
,vah:e.whatsoevu,xfxtdosnotsuo&edm
-developmgasafermetlwdofdmngthe)ob
. on Which the accident: occurred.

Thus, we -have completed three’ pomts in

our accident amalysis program. - We .have .

looked. at the apparent cause; we - have-
snrchedontthcralcaus:'andwehave
established, and set up our objective. But
the full accident analysxs,asweseext. is
made up of four points. We must. estab-
lish responsibility; not nemxil rspmm
bility for the accident that has almdy hap-
pened, but rather, responsibility for the’
correction of the eondlhons that caused ‘the.
accident. We've all heard the old proverb.
“Something that is everybody’s.
ity is nobody’s rspmsihility"‘ It never bad
a better application than it has i in aoadent
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served solely for engineers, rather, we do
mean that people engaged in safety work
must be able to analyze, to judge, and to
decide. Mr. Ward, will you discuss this
matter of analysis? .

Mr. Wagrp: Often, accidents seem to stem
from uncontrollable factors, and the appar-
ent cause is that the accident was due to a
hazard inherent to that peculiar job or oc-
cupation.

Now, in safety work, such identification
is not sufficient. Since we are interested
in the climipation of unsafe acts and unsafe
conditions, we must go further. We must
seek out the real cause of the accident. This
can best be done by the application of logic.

We must take what we have leamed of
the real cause and set up our objective—the

correction of the factors which caused the

accident. - Accident inmﬁgaﬁon has - no
value, whatsoever, if it does not succeed in
developing a safer method of doing the. job
on which the accident’ occurred.

Thus, we have completed three pomts in
our accident analysis program. We have
looked at the apparent cause; we have
searched out the real cause; and we have
established, and set up our objective. But
the full accident analysis, as we see it, is
made up of four points. We must estab-
lish responsibility; not necessarily responsi-
bility for the accident that has already hap-
pened, but rather, responsibility for the
correction of the conditions that caused the
accident. We've all heard the old proverb,
“Something that is everybody’s responsibil-
ity is nobody's responsibility.”" It never had
a better application than it has in accident
prevention.
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Cleveland, Ohio; J. E. NICHOLS, Director of Safety, Reynolds Metals Company,
Reynolds Metals Building, Richmond, Va.; C. L. RIENZO, Supervisor of Workmen's
Compensation, Revere Copper and Brass Inc., Rome, N. Y.; WILLIAM S. VISOKAY,
Superintendent of Safety, Bridgeport Brass Company, Bridgeport, Conn.

Steel Industry—\V. E. BARKER (Chairman), Safety Supervisor, East \Works Plant,
Armco Steel Corp., Midd'ztown, Ohio; G. J. EIGENBROD, Safety Supervisor,
Republic Steel Corporation, Buffalo, N. Y.; STANLEY W. HALL., Supervisor, Em-
ployee Services Section, Steel Division, Ford Motor Company, Dearborn, Mich.;
\W. T. McLEAN, Supervisor of Safety, United States Steel Co., Youngstown, Ohio;
E. D. MORGAN, Superintendent of Plant Protection & Safety, Bethlechem Plant,
Bethlehem Steel Company. Bethlehem, Pa.; W. D. \WILLIAMS, Assistant Stpervisor
of Safety, The Youngstown Sheet & Tube Company, East Chicago, Ind.

Steel Warchousing Industry—JOHN C. CUSHING (Chzirman), Director of Industrial
Relations, United States Steel Supply Company, Chicago, IlL; *F, W. KELSEY (Ad-
visory Chairman), Supervisor of Safety & Woelfare, Jones & Laughlin Steel Corpora-
tion, Jones & Laughlin Building, Pittsburgh, Pa.; M. A. KING, Supervisor of Safety.
J. T. Ryerson Company, Chicago, IlL.; JOHN E .SPANN, Engineer, Chicago Ware-
house, Jones & Laughlin Steel Corporation, Chicago, Iil.; WALTER STONER, Super-
intendent Industrial Relations, Truscon Division, Republic Steel Corp, Youngstown, Ohio.

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

Health Committee—DR. RICHARD J. BEXNETT (Chairman), Chief Surgeon, United
States Steel Company, Chicago, Iil.; DR. E. H. CARLETON, Medical Director, Inland
Steel Company, Indiana Harbor Works, East Chicago, Ind.; DR. A. M. EDWARDS,
Medical Director, American Steel & Wire Company, Cleveland, Ohio; DR. S. A
XNORRIS, Chiei Surgeon, Jones & Laughlin Steel Corporation, Pittsburgh, Pa.

Membership Committee—\W. M. NELSON (Chairman), Manager of Safety, Republic
Steel Corp., Cleveland, Ohio; R. H, BUMGARDNER, Manager, Safety and Casualty
Burean, Tenmessee Coal, Iron and Railroad Company, Birmingham, Ala.; R. M. DAVIS,
General Supervisor of Safety, Homestead Works, United States Steel Co., Munhall,
Pa.; J. A. DOWNEY, JR, Director, Personnel & Safety, Sloss-Sheffield Steel & Iron
Company, Birmingham, Ala.; A. L. LOTT, Manager of Industrial Relations, The Steel
Company of Canada, Ltd., General Offices, Hamilton, Canada. C. J. VANDEVENTER,
Safety Director, Atlantic Steel Company, Atlanta, Ga.
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{f‘ety. Program Comdfee——l'l H. HOUCK (Chainnan), Superintendent of Safety and Welfare.
' .Ahqmppa Works, Jm & Laughlin Steel. Corp., Allqmppa, Pa.; C. L. BRADSHAW

.4 Directo Aluminum mm
ittee, -Assustant to General Sales Manager, Industrial Chain Division, Colnmbus “McKinnon
LY ) Chaix Corp., Tonawanda, N. Y.; EARLE M. LAYMAN, Director of Personnel,
da.. /| General Steel Castings Corp., Eddystone, Pa:; J. N. MAHAN Supervisor of Safety
’po- and Insurance, Continental Steel Corp., Kokomo, Ind.; EDWARD MARTIN, Director

of Safety, Oliver Iron and Steel Corp.; Pittsburgh, Pa.; ALLEN M. MORGAN,
Manager, Industrial Relations Department, Haynes Stellite, Kokome, Ind.; RUSSELL

Mag- L PISLE, Superintendent, Industrial Relations, Chicago District, Republic Steel Corp.,

h;!nf- Chicago, II..; T. R. SMITH, Safety Supervisor, Republn: Steel Corp,, Youngstown,
3 Ohio.

rrica,

pany, Trade Assaciation Liaison CommilteehEDWARD C. METZEL (Chairman), Assistant

Supervisor of Safety, United States Steel Co., Pittsburgh, Pa.; P. J. BOWEN, Assist-
ant Safety Engineer, Great Lakes Corp., Ecorse, Detroit, Mich.; *PAUL E. GRUND-
‘AY, MAN, Safety Engineer, Rustless Iron and Steel Division, Armco Steel Corp., Balti-
more, Md.; J. F. JULL, Safety Director, Consolidated Western Steel Corp., Los
Angeles, Calif.; W. W. BRANT, Supervisor of Safety, Johnstown Plant, Bethlehem

Mant, Steel Company, Johnstown, Pa.; G. A. RILEY, Supervisor of Safety, American Brake
visor, Shoe Company, New York, N. Y.; J. R. VAN SYCKLE, Safety Supervisor, Republic
Em- -~ Steel Corp., Cleveland, Chio; R. M. WALSH, Assistant Director, Safety and Plant -
ich.; Service, Inland Steel Company, Indiana Harbor Works, East Clumgo Ind.
-y Visual Education and Poster Committee—ROBERT S. B. HOLMES (Chairman), Director
visor of Training and Safety, National Tube Company, Pittsburgh, Pa.; A. E. ASEL, Safety
Suopervisor, Sheffield Steel Corp.,, Kansas City, Mo.; H. J. JONES, Manager, Industrial
Relations, The Colorado Fuel & Iron Corp, Buffalo, N. Y.; PAUL LUNDQUIST,
strial Safety Director, Acme Steel Company, Riverdale, IlL; D. D. MATEER, Supervisor,
(Ad- Safety and Welfare Department, Pittsburgh Works, Jones & Laughlin Steel Corp,
pora- Pittsburgh, Pa.; ARTHUR D. MURPHY, Director of Safety and Suggestion Plan,
fety. Crucible Steel Company of America, Pittsburgh, Pa.; KENNETH I WARD, Assistant

Jare- to Supervisor of Safety, The Youngstown Sheet & Tube Company, Youngstown, Ohio.
"PS") Members-ai-Large—*E.- F. BLANK, Assistant to Vice-President, Employee and Public

X Relations, Jones & Laughlin Steel Corp., Pittsburgh, Pa.; GROVER C. BROWN,
Al Secretary, Industrial Relations Committee, American Iron and Steel Institute, New
';, g York, N. Y.; *R. A. CHAFFIN, Vice-President, Industrial Relations, Continental
;l;g' Steel Corp,, Kokomo, Ind.; *R. H. FERGUSON, Assistant Director of Industrial Rela-
L tions, Republic Steel Corp., Cleveland, Ohio; *G. T. FONDA, Assistant 1o President,
Weirton Steel Company, Weirton, W, Va.; *E. H. FYLER, Superintendent, Industrial
nited Relations, United States Steel Co., Gary Steel Works, Gary, Ind.; *H. J. GRIFFITH,
sdand Assistant to Manager of Coal Mines, Jones & Laughlin Steel Corp., Vesta-Shannopin
WS, Coal Division, California, Pa.; *F. A. LAUERMAN, Director of Industrial Relations, '
LA Republic Steel Corp., Youungstown, Ohio; *J. A. OARTEL, Pittsburgh, Pa.; *R L. re
SCHMITT, Louisville, Ky.; *H. J. SPOERER, Director of Industrial Relations, The
Youngstown Sheet & Tube Company, Youngstown, Ohio. ,
::,l‘tlf Staff Representative— WM. N. DAVIS, Senior Eugmeer National Safety Council, f
VIS, Chicago, Il
shall, *Past General Chalrman.
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