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By WILLIAM E. McCORMICK

Director of Industrial Hygiene, B. F. Goodrich Co., Akron, Ohio

113 ~etence of fndustrial ygiene has come of age.

Its growth, although slow. hax been continuous

sinee s American inceptiont just prior to the hrst
World War, [t remained, hawever, for the events of
the last decade—notably the passage of the Social Se-
curity Act in 1936, and World War 1l—tlo provide
1with fs needed stature, In assessing the value to be
derived from a well organized industrial hygiene pro-
gram in a large industrial company, certain tangible
henetits can he expected. These benefits are not ap-
plicable to any oue industry, but are common to all,

Yalue of industrial Hygiene.

First, there should be tangible henefits resulting in
the form of lowwer compensation costs. \While it is true
that the number of occupational disease clatms is small
as compared to those due to industrial accidents, the
severity: of the former is usually much greater than
the latter. Any reduction m claims, either in frequency
or severity, will be directly reflected in lower compen-
sation costs. Furthermore, certain factors such as poor
ventilation, poor Hlumination, obnoxious dusts and
odor¢, and excessive noise. although not necessarily
directly causing occupational disease, may contribute
to the producuion of industrial aceidents,

A zecond benefit might be termed more efficient pro-
duction. The improvement of cnvironmental working
conditions gencrally has been found to iricrease work-
ers’ efficiency and morale. Numcrous instances can be
cited where, during the past few vears, strikes and
work stoppages have been prevented by the timely cor-
rection of unhealthful conditions, or by satistactorily

Controlling acrvlonitrile wapors in the manufacture
of Hxcar rubber. Note the cxhaust centilation af
the larye cxtractor.
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Control of soleent wapors by local cxhaust wentila-
tion (slof at edye of table (np) at u fabric comenting
aperation,

acquainting emplovees with factual evidenee of the
non-existenee of adleged health hazards,

Lower absentectsm should also result. This ts some-
what a corollary of the preceeding paragraph. 1t is a
known fact that absentecism. Troam whatever caase,
results in tremendous costs o hath employer and em-
plovee. The vice-president of one of the country's
large companies has estimated the cmplover cost
approximating $70 per vear for vach employee cor
on the payroll of the compuy. There, of conrse,
irreductble mininmm 7or absentecisn, bt s ot
frea't (o see that any substantial veduction caused oy
improved emplovee health, better plant working con-
ditions, or better emplovee moride, will pay dividends.

Finally, an buproventent in tine quality of sarketabic
product should vesult. An impeoved worker efficieney
iy, of course, be retlected i this, but frequently the
praper control of contwnimons resulting frone the
manufacturing operation mayv result o pmproved
marke@d le qualities. This is particalarly troe of those
operations wherein very small quantities of fmpurites
derivable Trom atnosplier's contiuninaiion oy el
verseiy atifect the vonsur-er produoct.

Progam at foodrich

Sance 1032 the 1L F Goodeieh Compeeny has breent
actively interested i idusteial hygiene, N aboraory
was mmintained for s purpose, functioving as
part of the Waorks Laborory, Recently the need 00
Nuriher expanding these activities, and more cdose
coordinutbtg thene with the medical activities of
conpraty, was realizad, This has resylied o the ver,

(Contied on Page
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. Solution to the Prohlem

ESISTANCE 1o abrasion is an important tactor in

the serviceability of many arvganic and inorganic
products, such as testiles, rubber, piastics, leather,
linoleum, u.r.umm mmtm lxlcx conerete, stoue, \\uu(l_
and metal,  The \AL[OIL\I Bureau of Standards is at
present engaged in research on the measurentent of
resistance to abrasion as a part of the broad prograum
on abrasiont conducted by the Olfice of the Quarter-
master General,

One of the major problems in this work has been
the design and development of an abrasion machine
that will abrade a plane area of a specimen uniformly
over the emtire surface and from every direction i
its plane. A complete mathematical solution to this
problem has been worked out by Herbert . Schiefer,
and a machine based upon the solution has been con-
strueted at the Bureau.

In an attempt - to approximate the conditions that
produce uniform abrasion, numerous abrasion machines
have been developed, several with “highly Lompllcuttd
mechanisms. Iowever, in most cases the relative mo-
tion between the specimen and abradant is not the same
for the whole arca of the specimen to be abraded,
and in no case is it the same from every direction in
the plane of the abraded surface.

In the mathematical solution that was obtained, the
abrasion at any instant 1s constant in magmtudc and
direction over the whole abraded area, From instant
to instant the amount of abrasion remains constant,
but the direction changes continuously through 360°
in cach cvele.  This general solution requires the
plane areas of the abradant and of the specimen, which
are in comtact under pressure, rotate in the same
direction and with the same angular velocity, The
specimen must at all times be completely in contact

of Uniform Abrasion

with the abradant, and the specimen and abradanm
must not be coaxial, The \l)«dmm may revolve aboge
the center of the abradant with any .m-'ul i velocity
m the sante direction as its rotation or in he op-
posite direction.

The simplest olution from mechanical considera-
tions is the speaal solution in which boih abradant
and specimen rotate i the same direction and with
the same angular veloeity while the specimen does
not revolve, A machine based upon this special soly-
tion1 has been constructed and fouud to operate satis-
factorily for a wide variety of lc\uk products.

A\ new feature of llns m.u_hlm is the abradant. It
consists of a disk 4} inches in diameter, in onz face
of which are msu\ul A series of pdr.dlcl strips of
clock spring, 0.025 inch thick and spaced 4 inch
apirt.  The edges of these springs, ground and lapped
to a plane surface, constitute the abradant for tex-
tile materials,  Although tests indicate that the abrasive
effeet of this deviee remains constamt, the abradant
i, obviously, not uniform over its entire arer.  Any
effect on the result of a test due to non-umformity
m the abradant is eliminated by rotating the abradant
once more than the spechnen i every 240 rotations.

Abrusion machines based upon the mathematical
solution which has been derived have many advantages,
The resistance to abrasion of many products, such as
textiles, varies greatly with the direction of the abrasion
because of structural differences due to the type of
weave and the kinds of varns and fibers used in the
warp and in the filling.  Since sueh machines can
abrade plane arcas of a specimen equally from every
direction, the effect of fabrie construction or “form
factor™ on the resistance to abrasion can he ~valu-
ated directly.

Why Industrial Hygiene in a Rubber Company?

(Continued from Page 322

recent establishment of a Dtp‘lrtmu]t of Industrial
Hygiene, functioning as a part of the Medical Division
of the company and directly responsible 1o the Medieal
Director, with laboratory and office space in the cen-
tral Duspumar\ of the main piant.

Successful ndustrial hygienc requires the combined
efforts of the medical, engincering, chemical, and
nursing professions and it is believed the present ar-
rangement enables thiz to be sceured. A constant in-
terchange of information, Dut.umngr to occupational
disease cases and the nature of the various nanufac-

turing operations, ocenrs between the ndustrial hy-

giene department and the medical staff, Likewise a
close laison is maintained between the safety depart-
ment and the workman's compensation departiment.
The industrial hygiene laboratory, when completed,
will be adequately equipped to handle all of the vartons
analytical determinations necessary for the field con-
trol work. Of course every needed facility of the pres-
ent rescarch and eontrol laboratories will be wtihzed.
It is not anticipated to duplicate such specialized equip-
ment as x-ray diffraction units, spectrographs, oltra-
violet spectrophotometers, vte. Tt is the hope of the
company to provide all of its plams with the best
industrial hygiene service possible. This i its United

States and Canadian plants alone meins an indsst il

. population of approximately +3.000.

The B F. Goodrich Company is not only a rubber
manufacturing compauy but i chemical and plasties
mantfacturer as well. Consequently,  the potential
health hazards cover avery wide range. Many sol-
veuts, cavering the entive gamut of the tn\uolnﬂhl\
textbook are used. Many compounds of hoth toxic
and dermatolagic signiticance are employed. Of these,
A few are of singular importance to the rubber indus-
try, and of cspecial industrial hygiene imerest. Sty-
rene, acrviomtrite, and butadiene are typical examples.

Foetunately, for the most part, industrial hygiene
andd ondustreial toxicological vesearch has ')mkrccwd
sufficicatly to supply us with the necessary knowledge
for eomtrolling most mdustrial health hazaeds, How-
ever, in the newer, expanding industries, wvhere to-
day’s Taboratory curiosities may be tomorrow’s produc-
ton ime or tank ecar products, constant soxicotogical
resear ch isonecessary ta supply the answers to proper
employvee heatth and consumer protection. The indus-
trial hygiene department of the compuny & charged
with the Euter, as well as the Jormer, responsibility.
and for hoth of these reasons constant toxienlogical
reseireh i being earried on by Goodrich,
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