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i hz last January when Parts Stm:s
Bob .
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HO\V da you get, 100 per‘cent
of your employees to wear safety
shoes when evea with a steady pro-
gram of safety education they have
aversged close to only S0 per ceat
over the years?”

Jaliet Paris Department of Cater-
p!lluTnnorCo Joh:x. )., showed

June jas “Foot Protection Month.”

The planners also agreed that
they should be ready with answers
for all foreseeable  objections io
wearing safety shoes, There should
be awards for outstanding partici-
pation by individuals and groups.

Pans Dcymem \rhmgu Bill

the way in an
foot-safety campaign i June 1963,
With ceamwork and enthusiasm, the
315 warehouse employees zoomed
thielr average in ooe conth from 54
to 100 per cent coverage.

It dida't just happen.. Beliind that
one month's eflort was serious plan-
ping that resulted in 2 program
joiptly prepared and carried out by
management and emplayees.

Plans sctually began' to crystale

am-
p.n;n in a letter semt to al! em-

, ployees' homes May 22. The Bull-

dozer, the Joliet Caterpiflar Plantand
Parts Departmeot pewspapef, gave
the drive a foll editorial send-off.
Ugior’ Jeaders urged support of the
month,

While the planners may have had
an ultimate 100 per cxnt goal in
mind, they aimed initially at inform-
ing every employee in ax many ways
a5 possible about the value of foot

- safety « records, Sevmry and Ire-

quency had becn at clidime lows
during the peevious year. But what
concerned him was a bill for $91
for one foot injury. He was sure the
injury could have becn pmmmed
by safety shoes. It meant not' only a

cost of operation, but more than
\hak & degree of human sufferiog
ind inconvenience. Why didn’t etne
ployees take advantage of safety

" shoes when they were convenieatly,

available at cost through the safety

« ! store tear the cafetesin?

Shoopman asked: foremen to sur-
vey their mea for reasons they

didn"t wear safety shoes. Answers:

were typical: “Salety shoes hurt my
feet.™ “Safety shoes are log clum-
sy “1 can't afford them." “I don't
need them oo my job,”

All were bonest problems to the
men, Shoopman realized, a0d the
next si2p ‘was to solve them. How
-ould they do this effectively so all
employecs would benefit?

. Parts  Department Safe:y
[« of key g
union men agreed that an munswe
foot safety education program might
be 1 soluvon. The idea clicked 50
well the wnion fepresentatives asked
that their Parts shop stewards also
hear about i1, Out of the meeting
came the specific plan to point up

L= C L ER Am

Phars ot left shuws reomncrment of the 391
Injury thet st manodement wondering abeut
foet protrction, The usright of o fork fram
@t BB uck tell on werker's heai.

! They hopsd to make
each employee aware of dangen to
his (:cl in an operation in mhl:h

ploy handle th of
heavy parts every working day. This
“nb“ the carclul planning paid
olt;

To ptove that safety shoes aren’t
hard to fit, they brought in a tep-
resentative from the shoe vendor
10 spetid one full day the fest week
specially fining all problem cases,

-And there were some very feal prob-

lems: One employee needed a size
10% for one (oot and a size 12 for
the other. This required a specially-
built split pair.

They answered complaints that
safety shoes were awkward, clumsy,

oty depractment
bartimen

dunng e monihe
long promwtion

and unatractive by setting Up a T
duplu ol alt :ypes ol snfery shoa

fmm the best dress shoe. "They
moved thé display to a table em-
ployees passed every day going to
and from luach..

They answered -the “too expen-

‘sive™ charge by pointing out -that

+ shioes average only §9.45 a pair and

an be bonght an‘a regular .sched-
ule of payroll deducnons  They also
pointed out ther 2 pair of oxford-
type shoes can be worn off as well
as on the job. The idea jelled. One
employee even‘wore his safety shoes *
to church, I reed them for olf the

people passing in and out of the

pews all the time,” he quipped.

“They'ce good looking enough to |
weat anywhere,” .

Thete was competition among the
10 warehouse [oremen's groups.
Each group gave itself a nickname
such as the Chubby Checkers, Nhw
Owis, Toe Savers, or Woodchucks,
On a 42- by 36-inch bulletia bonrd * .
set up in the cafeteria, each team.
was listed on 2 blue sifhouette safe- .
ty shos that was moved daily toward"
the 100 per cant mark as its partic-
ipation increased,

As incentives, the company of- -
feted a handiome quality ballpoint
pen to cach man on every team
that reached 100 per ent, In addi-
tion, safety seat belts, installed, were
the weekly “award of recognition,”
The winner's name was drawa from =~
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| v . a box containing the names of all  neers and the safety shoe vendor, Every team area set up its daily
- warthowe efaployces. The only  the Parts Departvent set up Golden  score of participation; Each fore-
- stipulstion to chiming the prize was  Shee Qb awards. Every man  min's desk cacried an 8% by 11-
. that the winncr must be searing  whose leet were saved by safety  inch National Safety Council foot
. safety shoes when his name was shoe’ protection was honored by a  safety poster, Depanment bulletio
drawn. (Al fout winners were.) . . special certificate, a gold lagel pin,  boards displayed a weekly foot sale-
With the cooperation of the  and his name imeribed on 2 gold  ty from the d
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) Such a Progrem In your
plant wiit lncmn risk
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a

0d namas of Jaading cem-
panies conducting such pro-
gnms rght now,
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ess' entrance, the big safety
board read: “Foot Protection Month
= Let’s All Make It 2 Sugcess.”

On the third of June — the

- month's first working day — all em-
ployess saw a foot umy fim, As
they returned to their areas they
received literature on foot safety,
and a free pait of shoestrings “for
their safety shoes” from the shos
vendor. '

It wase't long until the competi-
tive .spirit began to pet participa-
tion moving in eamest. “I waated
my team to be first™ said Chief
Steward Don Williams, “I even' got

permission to bo-Tow the safety shoe,

sign-"

man viewed the record a3 4 cone
stantly moviog target to keep bitting
every month.

What effect &id the campaign-

have on employess? Listen to re-
actions a month later:

Chief Stewnrd Don Williama: “It
was the best safety idea I've ever -

seen put into practice. Every man
pasticipated. 1 think our people are
impressed with our record and are
keeping it up.”

Material handler Jim Wisdem: “I
lost the nerves in my foot from a
foot accident; | was sold on safety

shoes before and [T keep trying to -

sell other mployes on them.”
¥ (whose  pawer

catalog to show fellow emp
" how good loaking safety shoes are.”.

“The employee enthusiagm fro!
the start was the most encouraging
sigh*to us," said Parts Manager
Oedewaldt. “We had realized this
wu;omgtnmakembmkwm
paign.”

Teams wvied for the hosor of
reaching 100 per cent fist. Dop
Willims did bring his Pr —

truek m_uver_l‘;se toes of ane of *

the Golden Shoe award winners):
“[ think our people sow sre well

aware of e nced lo wear safety

shoes’ all the time on the job ~
not, just for one month to set & fec-
otd.” . .

Foreman Clyde Chenoweth, a 33-
ym employae. said: “I don't think
has died down a bit.

28 men—in first. As pressures
within each group increased, others
followed suit. Even the Toe Savers,
who ¥ad started out at 30 per cent
(lowest among the teams), moved
into the 100 per cunt spotlight by
the thied weck. By the start of the
final’ week, 315 men were wearing
safety shoes and sporting s h:nd-

Ah:r all, the men themselves con-
vinced each other of thé need, and
everybody's been  wearing them
since the campaign closel."

Since employtes wenk on vaca.
tion the fimt two wecks in July,
Parts Manager Ocdewaldr sent
them the waditiosal letier of “best
wishes,” This time it expressed his

pp for their Deot sale-’

some ballpolnt pen that
edged their part in success of the
one-month drive,

Enthuslasm by the fourth week
had resched its peak. The spirit
was so contagious thet the office-

* based plannlnx group that ragularly
works in the warchouss ares had
olso signed up 100 per cent. Even
employces from other Jivisions of
the plant coming to and from the
warchouse joined the parade of
“safety-shoed”:marchets.

The mme group knew en-
thuslasm “could wane i the cam-
palzn suddenly nnppcd June 30. In

ty. record oo the job and the hope
they would return safely to the, job
too. Enclosed was a brochure on
ﬂf_zdop safety hints,

Gerald Plank,of Jotiet Plant, whe
had admitted doubts about the ¢f-
fectiveness of “gimmicks” to stimu~
late participation in such a cam-
palgn, quickly acknowledged. ‘the
worth of the one-month drive with
this observation:

MThe spirit of success for any ef-
fort has to originate within the em-
ployee group ltself, Enthuslasm i

gious and muist be started by

the
of Gnldcn Shoc awards, lhey de-
cided o kecp the team nandan;l
posied every week in the

the 1op man and carried down
lhrnuﬂl the nr;amuuan It must,
witkin  the

to extend the spirit of campetition
among the tams, They agreed to

: keep talking foot safety ot every op-

p,:\r!umty
Parts Stores Manager Bob Shoop-

- N.Hml Sefety News, December 1943
i

group. By k.now!ng Lheir own people
and in

Parts Depmmenl. mmugh its safe-
ty commlttee, proved it could gain
their wholehearted support.”
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tion up to one-half 1o thres~quarter mile
radius. It seems likely that this will be
dified s data

The medical control of beryllium poisons
ing involves carefu]l pre-placement examina~
tion 30 that na worker “ho has had previous
chest dil ! s~ray findings would
be placed in a job involving hcr}nmm expo~
sure. From what I've said obvionsly anyene
with previons beryilium disease would not be
allowsed near operations involving further
exposure. \We have learned that loss of
weight is one of the early sy

Metals Industry

ance of cases, certainly of chronic beryliium
poisoning and one can hope as operations
are made safe, acute beryllium poisoning.

1 would like to close with a lind of teach.
ing warning to this group asking that you be
careful 10 interpret correctly what is now
appearing in the literature in regard to ill.
ness following benyllium exposure. For a
fong period of time nothing appeared in
prim while iliness was being experienced
in industry, but now we have a great ﬁood
of literature and for the most part it is

bervllium cifect, o in plants that must
use beryllium the workers are weighed at
regular intervals suckh as once a month.
At this time the physidan or nurse who
sees the worker can decide whether or not
weight loss if it is present is important or
related to the worker's job.

Chest x-rays are taken if weight loss is
persistent and in all cases at least once and
in some instances twice a vear as a kind
of check up. I think it is a mistake to be
over-anxicus about medical scrutiny of these
workers on the one hand, but on the other
hand [ thick steady. consciemtious observa-
tion of the workers' general health corre-
lated with what is known of the characier
of their exposure <an very reassuring
and doubiless will resulr in 1he disappear-

and helpful. However, {or
vatious reasons that are complicated, from
time 1o time there appear arucles suppest-
ing that this great discussion of berMium
toxicity is without foundatien. Unfortu-
nately, this sometimes seems to be reland
1o the interest of the author and for those
of us who are professionally interested ia
the prevention of illness in industry the read.
ing of this material must be undertaken
with erilical judgment. [ am sure you
agree with me that there isn’t any hazard
in all of industry that can't be met if cne
i¢ willing 10 make the efiort and so jt it
ot necessary to whitewash ber\lliln-n. 10
use a catch ext i but it is Y
1o Accept its toxic posnbdmg and take
the necessary engincering_and medical stepe
to anticipate postible 11} efiects.

Safety in Mdaintenance

By F. C. GEDGE
Plant Engineer, Caterpillar Tractor Co., Peoria, IIL

All men at \Aan in industry are subjeu
w0 the ¢ rds of inds v in gen-
eral and to the specific bazards of their
particular sutroundings. So here are the
principal factors in the pursuit of safety:

1st—A careiul man, .
2nd.—Sincere and competent supenision,
3rde—A\ decent work place.

dth—A voice in the program.
Sth—Proper tools.

And what are the A-B-C's of safety?
Always be aareiul. Regardless of all other
factors this is the essence. The man him-
self 3s more than half the total of the sum
that equals mafety, He must be healthy,
both physically and mentally, After his appli-

eation for work is recorded through a sta-
tistical report and beforc induction to the
plant, the fisst procedure is physical exami-
natiun, Minor defecte should be correcied
Vision checked and i prescription safety
glasses are required. 2 fair part of the ex-
pense borne by the employer. The doctor
must be sincerely helpful —not a eritic,
Adaptability tests and imterview to deter-
mine memal aptitude and attitude are
cqually essenrial, It pays 10 spend two dayt
in a proper study prior to puning the new
man to work This ont the company time—
not at the man's expense If then he is
healthy, and if he fits the needs of an open
job, then take the time to conduct him
through the plant




Safety in Maintenance

Let him sce what makes the wheels go

R round: what you produce and with what

tind of men. Tell why you have a rizh:
10 2 market and how you-hope to continue
to supply that market. With this done then
take him to the supervisor with whom he is
1o work. That supervisor, of course, he has

B already met in the prelimimary interview with
B the personnel manager at the time he applied
j ior employment. This supervisor will show
N tim where he is to work. lntroduce him te

the men he will be in i

27
we i duced the trad
carpentess, pipefitters, millwrights, sheet-
metal workers, clectricians, etc.

Each tended his last and the best man
usially advanced in the ranks till he became
supenisor of that trades work. The coun-
try and industry grew rapidly. With it, if
the business served legitimately, the plant
expanded. As more space was covered, the
more machines and men were put to work.
Likewise the maintenance requirements in-

with while at work show him where the
ools are kept and how to get them, where

[ his locker, toilet, washrooms and cafeterias
{ are located, and do all this with friend-

finess and without haste and in a manner
tkat does not confuse

Again, this is the essence. Do you expect

H 2 man to be carcful i you, the employer,
K are not careful in his selection and consider-
H ate of him during this, the most critical and

B 2cw man the job

dificult time of his employmem?
soull grant this. Now he is at work
Be sure he is placed “aith a journeyman
{since here we are dealing with maintenance
irades work) who is an extirovert, a sales-
rian, Salesmen kmow their way around and
they like people. He will sell. Sell the
vlant, the supervision and the job. Sell the
i and you sell safety.

Safety is sold by practice, not by books.

The supenisor is the management as far

Say

a¢ the worlanan s concermned. He must Joown*

—

zhis himseli or there is no sale in the
ong run. He must spend his umc super-
vising—not doing the work, writing papers
«r attending meetings. These two latter
tiems are necessary evils, If a check indi-
cates the supervisor is spending more than
laperemtol'hlsnmeatdlem,domt

expect good supervision or full practice of
ufct; by the men, If cach supervisor has
not time to talk with each of his men at
lcast twice every day he cammot control the
work nor guide in the observance of safety:
And while you are Jooking over this angle
take an m-ergl fook at your theory of super-
ViSton 10 mainlenance.

Industrial plant maintenance is an out-
growth of construction trade labor. As the
American industrial system grew we faw a
rapid expansion from the small, individually
owned, built and operated facory to the
larger complex mass production type of fu-
dustry. Instead of the handy man type of

d. Has yours increased to the point
where the maintenance 1rade forerman spends
too much time running from job to job
rather than running the job? } so—an
you expect raal safety?

Should this be the case, consider revamp-
ing your system to that of area control
rather than trades comtrol by trades fore-
men over the whole plant. One maintenance
supervicor should better be responsible for
all work and maintenance workmen in a
suitable sized area rather than a trades
foreman be responsible for all trade work
over an entire plant. The area supervisor
skould be officed in his arez within clos¢
reach of the production management of
that area. He still should report 1o a main-
tenance engineer inn charge of maintenance
of the entire plant and he should draw his
men from 2 common group under control
of a mai e shop superi who
in turn also reports to the mainienance engi-
neer, Suth a method of area contsol re-
duces the maintenanice supervisor's leg work,
lets him be with his men and their work
almost constantly and mkes bizg out of big
business. The trades kngwledge had better
be placed in the mal shop £
and thus permit the area supervisor the time
10 concentrate on his ability to get along
with people and in tum by close agsociation
with the area work to get the men 2long
with the work. He is thus the only boss
in thut area as far as maintenance is coq-
cemed and is in a perfect position to get
done what needs to be dome at a proper
time and so0 avoid delays and duplication of
supenision which so often occcurs where
responsibility is split.

With sole responsibility for the ntainte-
pance of a definite area the supervisor, since
he sees all of that area every day, can
give proper aitention to the physical condis
tions of the property and henmce develop a
decent work place  This is important to
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safety. If the shop is clean, the roof is
tight, the lights are sufficient, the wiring and
piping are standard, the machine areas and
floors are cJean and smooth and there is
clean air 1o breathe, then the getting for
neadless accdents is astomatically removed
Cerainly the figures prove cleanliness breeds
good safety records.

A {unther benefit to be obwined by arex
supervision, important to safety, is that
by daily familiarity with the physical prem-
ises and full knowledge of job progress in
each case, the area supervisor is in the
best position possible to protect his men
from location and process rmaterials and
practice hazards He knows what danger-
ous chemicals are used, if any; what power
is presemt and where; which are steam,
water, gas. cil or air lines and where 10
shat than off. He kmows where cranes are
installed and whar they lift and couniless
other details only to be known by

expect to happen if he gets hure? This is
the time also when the matter of proper
tools should be considered. The use of
proper tools is-definitely a part of a wel}

ded safety prog However, the
vears have taught—even with the best tools,
the safest tocls and best possible tonl maints-
nance in the world—that frequency rates |
will till climb tmless the man who uses
them, the supervisor who guides him and the
plant in which he works all form a com-
bination in which safety thinking can dwel)
in safety.

Industrial safety found a beginning in tke
early 1900's, here in the ¢entral west. The
original effort was directed towards elim- §
ination of mechanial dccident hazards and
hand ool accidents. The effect on frequency
rates was a bitter disappointment and the
hullabaloo that accompanicd these iy
backfired, with the resultant creation of the
amical attitude on the part of the worker,

dally association with his area,

Knowing these things automatically places
the area supenisor in a competert position
when inviting the full cocperation of all
maintenance workmen in the safery pro-
gram. Bet vour bouom dollar if your pro-
gram is not based on the fmrticipation of
the men in the forming and jsi
of the practice of safety, your frequency
rate not your profits are due for an increase.

fety is tavght by practice, not by books.
The practice is formed by the men perform-
ing work properly. Who then but the men
can be the pr H of hods. The
supervisor is the interpreter, he asks the man
what is required to make this job safe. He
can aid the man br pointing out what made
the last job safe, but this is only an aid—
a reference to precedent. The man must tell
the supervisor what he thinks the job re-
quirements are and then they can work it
out together, beforshand. The Army Air
Force did a good job n few years ago
by the use of this method in their practice
of “briefing the crews” in the ready room
beiore each flight We in industry should
do .ikewise

Tt takes but a few minutes to discuss the
job, on the site, before the start of work
For instance, how do you enter gas filled
rooms? Who supervises ualoading of tank
ars of L. P. gas, acids, ete. \Who super-
vises electrical construction projects and if
only one person is so qualified, what do you

svhieh_lives cven today in many industries
and amongst some labor organizations
However, though lcast important of
principal factors in safety, tools must be kep
safe. Those bearing the closest scrutiny art:

(1) Personal Tools. 1t is common prac- §
tice fer each maintemance worker to pro-
vide the small tools used in his trade
Serew drivers, hammers, pliers, chisels, ad-
justable wrenches, etc, are usually purchaced
by the employee as he finds need for them
AL periodic inspection by a membet of the
safety committee in the course of a dag’s
work is usually sufficient to remind the
owner when repairs or: replacements are in
order.

(2) Special tools of the larger more sel-
dom wsed tariety such ar sledges, mol
points, jacks, large pipe and mackine
serenches are usually ¢compony otimed and
made aivilable by the dool crib. Their
proper maintenance is a function of the
crib tool dresser., Thése tools should be
issued on tool checks only; hence their pe~
tiodic retum 10 crib at completion of that
job aifords opportunity for ample periodic
inspection and repairs.

(3) Ladders are dongerous toolr. 1t is

1¢ to density, grain c t
+f assembly. The rails are then primed

amazing to find in culling over the old

records how many accldents involve this §

. Foundry Hygiene 29

it is eur practice to place ladder orders

srough carpenter shop supervision. Upon
ceceipt, they inspect for quality, %amcularly
ditions and tigh

tor driver approaching saw the sign, looked
above and seeing no one dstoured the sign
and struck the worker on the floor ahead of
him. Another pitiful case, A sign on a

eceive a specific color maint idemtifying

4em as belonging 1o millwright, electridan
:r other trade department as the case may
% This prevents genmeral usage by all
irades and helps to place responsibility for
soper keys and usage with a particular
roup.

At the end of a job all ladders are re-
4med to the shop storage rack and there
nepected by the shop man responsible for

r opkeep. The worlmman using a fadder

% instructed in safe ladder practice while
4l an apprentice. He is taught the allow-
ible angles, how to seat the pads or spikes,

:ow to mount, and how not to over-reach
«nd how to earry. It is amazing how much

e tmen can teach you about ladders. Try

ng this suhject in a safety committce

aeeting, assuming your workmen have full

representation.

The use of signs and guards in and
wround areas tmder construction or remir
¢ another practice that warrants study and
“eeks, | am reminded of an accident in
which the workman, engaged in floor bleck
irs placed a sign shead of the job that
od “danger, workman above™ The trac.

door lintel of a door opening onto a plant
highway—"watch out for trucks” A fore-
man of 30 years' experience, aw a truck
appraaching from the north, stepped inta the
roadway with his eyes on that approaching
truck, directly into the path of a second
truck approaching from the south.

These accidents are typical, not of the
fact that signs are bad, but that we often
misread their meaning or in some cases
misuse them, The tendency has been to-
ward the use of too many signs and wam-
ing sigmals, A review is often interesting
in what it will divulge. Have you seen the
color red used to identify fire protection
equipment, water pails for instance, and in
the same locality bright red cans marked
gasoline?

These for statcnents of practices and in-
cidents are but 2 small cross-section of our
own parnticular plant and practices. They
have but this one thing in common with the
practices in all industry. They teach that
true safety depends not on one or a do;:ﬂ
factors. Rather to go back to the beginning
of this subject, a careiul man, properly
supervised in a factory that is clean and
bright, with a voice in the program that
means safety to all, and given the proper
tools with which to worlk, all this is the
sum of maintenance in safety.

Foundry Hygiene

By JAMES F. MORGAN
Chemist, Industrial Hygiene Foundation, Inc., Pittsburgh, Pa.

Although recognition of the fact that there
is a silicosis hazard problem in {ou_nd::lu
mme many years ago, there is a continuing
>¢ed for more precise means of cvahuting
the hamard Throughout the years, dusti-
2¢s¢ in the foundry has undergone a steady
raduction, chiefly by eliminating the most
sbvious sources.

most generally used tool, Mai of

tadders is a subject often under dispute
Aciually the proper procedure must be pat- H

terned to suit your own shop conditions

Repl of natural stone wheels with

for tripoli and mechanization with built-in
exhaust systems have all contributed greatly
to a reduction of the hazard Nevertheless,
the fact that silica sand remains as one of
the basic materials of foundry operation
demands that the inherent hazard be recog-
nized, wunderstood, and controtled

The complexity of the problem of evalu-
ation of a silicosis hazard in foundries can

artifirial non-silica ab grinfing wheels, te ill d by a with that in
hanges in dbl widespread  granite cutting. In the latter case, the masu-
W substitution of non-silia parting P {: P is jally dust pro-
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duding, in which the parent mmaterial, stome,
is wiclently broken down into dust of
approximately the same composition: the
foundrny Drocesses are in most cases dust-
d:spemng as in sand aftiing and mold.mg.
rather than dust ducing as in

Metals Indusiry

be mentioned hete except in its relation to
the other three factors. It is a2 valwable firgt
step in the appraial of a dust harzard. By
means of it we obtain an mdex of duslmess
of a given env at the d Steps

ping: in addinen, fuundns hzve the com-
bination of the two in

inap excle. On infrequent occasions,
the dust alnl!e can be rmade the basis for 2

The
result is that in the iaundn' the aire-borne
dust thows great variation in composition
related to particle size from place to place

This complexity and variation in foundry
dustiness is reflected in the results of sili-
cotis case-finding surveys in foundries. The
1938 New York state study disclosed sili-
cosis in 2.7 per cent of 4,000 workers ex-
amined, with wide i in t.h: incidence

that dust contro! be in
sta!lad. Such instances are those where 2
massive concentration over an extended pe-

ried of time creates an umdesirable suu:-
tion regardless of dust composition. Most
often, the dust counts are useful in com.
paring lesser exposures with data for similar
dust in other sitmtions whercin the healn
harard has been adequately defined. In
order to permit such comparisons, even
hough the values obtained are not :hsoluu.

between  difierent H

within a foundry, XNorth Carohn; in the
same year, discovered silicosis in 13 per
cent of 680 workers examined; total dust
pathelogy amounted to 9.7 per cent of em.
ployees, This study also disclosed some sur-
prising differences in the rates for different
occupational groups, Sander, in Milwaunkee,
in 1939, found silicosis in 5.8 pet cent of
8,377 workers examined. Variation between
occupations in his stndy ranged from 28 per
cent incidence among sand chippers and
grinders domn t0 0.] per cent in coremakers,

There are scveral obvious reasens for
attempling to evaluate the silicosis hazard for
each occupation in the foundry, The physi-
dan needs an adequate deseription of the
dust hazard in order to diagnose iliness and
assist in proper ph:ement of workers;

needs ev in order to
plan and design  control measures at the
necessary places; in routine operation, main-
tenance and wtilizition of comtrol measures
have to be judged by effectiveness in con-
trolling the harard,

Four factors have come 1o be recognized
as influending sigmificance of a dust
expasire.

1. The concentration of dust in ﬂ-xe air in
the working enviroament.

2. Duraticn of the exposure.

3. The chemical composition of the dust.

4. Its effective particle size.

1. The concentration of dust in the gire—
The determination of the concentration of
dust in the air by means of the dust count is
such a famitiar proceduce that it hardly need

but arbitran—depending for their magni-
tude on the manner of collection and method
of counting—the technique has been stand-
ardized.

The dard proced of ¢ ing at
tempts to hold variation of particle size as
2 comstant by defining the limits of the sizes
which shall be incluaed in the count This
succeeds only partially because particle size
distribution curves vary with different 13pe:
of dust

{n maldng the most common use of data
{rom dust counts, the comparison with other
exposures having known effects on health
we mnst assure ourselves that we are making
a valid ison by i gating the comn.
position of the dust.

2. Durntion of ecposure~The influence
of exposure time on the evaluation of a
silicosis hazard refers to the actuml time per
day spent in the dusty environment, or con-
versely, how much time per day the dusty
p}nse of a gnen job lasts, Smdy of the

and sur g opeta-
uans ior each foundry job is necessary to
clarify this part of the total evaluation,

3. Compaosition of dust— The necessity
for determining the amount of free silia in
various size fractions of air<borne dust, in
order to evaluate the foundry silicosis haz- .
ard, was pointed out by Hatch and Moke,
in 1936. They showed the error of applying
the quartz content of a settled rafter sample
or the bulk material from which the dest
was derived to an evaluation of a silia
hazard

Unused molding sand contained B5 per
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cent quartz in the fraction consisting of
particles greater than 10 microns, 27 per
tent in the 5 to 10 micron fraction, 19 per
cent in the 2 to 5 micron fraction, and
18 per cent in the fraction consisting of less
1han 2 micron particles.

Compare this with an analysis of air-
borne dust from the breathing zone of
molders in the same foundry: 54, 36, 20, and
12 per cent quartz for the cnmpanhle size
fractions.

‘The explanation for this variation in
quartz content with particle size is that sand«
conditioning and molding are not dust-pro-
duding johs, but mather dust-dispersing jobs.
The molding sand consists of large particles
of quartz sand surrounded with clay of very
fine farticle size plus possibly coal and onl
Analysis of the gross sample shows this
high free-silica content. However, when dis-

in air, the coarser quartz particles
settled more rapidly, leaving the air-bomne
dust refatively more rich in the fine cay and
combustible rmatter.

Air-borne dust in the vidnty of shakeout
operation shows a similar decrease in quartz
content with decreasing particle size. So
do the 0‘.bcr _important dust sources: me-

of sand chipping
sand blas:, and the general foundry air.

Tl-us study m-eald that the troe dust

of sand-ct g and
nnd-bhsung in which pmds of quartz
are actually broken down into finer par-
ticles resulted in a high quartz coatent in
the finer fractions of air-bormne dust. More
than 30 per cent free siia was found in
the less than two micron fraction of each.

Comparisons of the incidence of silicosis
among the foundry ocrupations tend to re-
fect the relatively greater hazard of sand-
chipping revealed by these data, Unpro-
tected sand-blast is more rard)' u'lmmlered
and has not been included in the @b
to 2 sufficient extem.

Data from Industrial Hygiene Found
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type of light iron casting showed that air-
bome dust around molding operations con-
sisted of 5 to 15 per cent quartz in less
than 5 mieron fraction and 2 10 6 times as
much in the {fraction greater than § microns.
Analysis of the less than 3 micron fractions
of the mold sand itself showed 10 to 30 per
cent quariz. The recent study of Illinois
foundries by U.S.P.H.S. showed an average
of :5 per cent {ree silica in the total mold
sand.

The Industrial Hygiene Foumdation now
makes it 2 routine practice to separate dust
samples into two size fractions at the 5
micron level, beiore determining free siliea
by x-ray diffraction.

This placing of iphasis on the
for making separations into several size
{ractions before analysis to help determine
the existence of a silicosis hazard is, of
course, based on the evidence that the larger
particles do not enter the depthis of the lungs
and do not contribute ta lung pathology.

There is another reason, Hamlin has re-
lated that experiences over a mmmber of
years with feundry grinders and bumers
showed that difnse nodular shadows oceur
in reentgenograms of the chest. These are
shown on autopsy to be caused by deposnts
of finely divided iron oxide. The condition
is apparently non-disabling, non-progressive,
and does not enhance the progression of
superimpased infection, yet, it <an be mis-
takenly diagnosed as silicosis, In otder to
make a diagnosis, a physician will want to
be mpphed all the perunem facts concern-
ing a man’s working em-xronmem and lus-
tory. He cannot & d on
alone. If the fine fraction of the dust lo
which a man has been exposed over a num-
ber of years is rich in iron oxide and lexn
in free silica, that is a pertinent fact that
should be supplied the physician,

In a 1947 paper, Holden, Hemeon, and
H;—m. of Induszml Hygune Foundation,

or

analyses of foumdry dusts show average free
silica content of total air-borne dust of

air-borne
dust in amonms suﬁnmt for amalysis, and
a method for the routine scparation by sedi-

shake-out, core room. and 1di to
amount to 29, 17, and 16 per cent by weight
respectively. The less thaa five micron feac-
tions of the same dusts shawcd 8, 10, and
4 per cont.

Recently acquired data in a Foundation
study of eight foondries malking a particular

into two { at the § micron
tevel.

4. Imfluence of porticle size —In enu-
merating the faclors that influence the sig-
nificance of a dust exposure, effective par-
ticle size was mentioned. This is probably
the most cemplex and least understood fac-
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tor on the list. For its considersfon, let
us put aside for a minute what has just
been said about variation of ¢ i of

an event occurring falls off rapidiy for par-
ticles both largu- and smaller than this

a dust with variation of particle s:ze and
think of 2 dust of unifl

size."
An extension of thse :onsldmuam to
include the litatively i fact

certain amount of this dust will consist of
particles too large to get very far inta the
respiratory system of a man before it is
stopped by the hairs of the nose, the moist
surfaces, and the cilia in the bronchi—all
of whick tend to trap it and prevent its
inhalation to the deeper fassages. The
smaller particles, ranging downward from,
let us say, 10 microns to 0.1 micron or less,
will be acted on by several influences: they
will penetrate, to an tmknown extent, the
deeper passages to the alveoli; they will
be wafted in and out of the alveoli with
each respiratory ¢yele, being deposited 1o
an unkown extent: and finally, at least in
the case of quart dust, they will exhibit
toxicity to a varying and unknown extent,
depending on their size. Penetration, reten-
uan‘ wnd toxicity as related to particle size
to be Tecog d as having
fnnd:\mmrzl importance in activity of dusty
particles.  Active programs are
underway today to improve an understand-
ing of these subjects.
Hatch and Hemeon last vear revitwed the
of ion position, and
toxidity of dust in the lungs, Theyr con-
structed a corve, based partly en experi-
mental studies of retention of dust in the
entire fespiratory System, and partly on
theoretical considerations, which suggests
that “there is a given particle size having
the greatest probability of being deposited
in the alveoli and that the chance of such

that loxu:ty increases with dccmsmg ar-
ticle size leads them to comstruction of a
curve representing relative toxicity per umit
concentration of inhaled dust. The sharp
peak of this curve fuggests that damaging

pacity is very tive to particle size

These interesting sugpestions were pre-
sented by them fo point out that although
tarticle size is not generally taken into
account in apprising dust hazards, its influ-
ence may be very great. Research on the
relationships between pamcle sue and pene-
tration, retention, and toxicity is now being
pursued and has begun to show in 2 pre-
liminary way that the peak on the deposition
curve of Hatch and Hemeon has 2 basis in
faet and is fairly close to the correct nu-
merical value, Needless to say, much re
mains to be done on these subjects.

It is interesting to note ihat one of the
most \axing  probhlems ta  confront  the
research men investigating the inhalation and
retauion of dust of \vmrious particle sizes
is the flocculation of fne particles. Floe-
culated aggregates having an effective size
many times that of the individual small
rarticles behave like large particles as far
s entrapment in the upper respiratory sys-
tem is concerned. The same thing occurs in
industrial dust exposures, not vaiformly, but
with considerable variation with type and
source of dust. This is another factor hav-
ing an influence on the evzluation of dust
exposure about which little is understood.







