. -
et 7
ST - .
magatine b published to promote
2 thought unon and concering
aeial _m o dieine end  traumstic
ery. To that end it will contain
et Pewi items, reports, digets,
cthet preventationt. together with
on' comments. The editorisl pol.
s Jo encourage {rank discusmsion.
-nis basis conttibutions sre invited,

The Journal of Occipations! Diseases and Traumatic Surgery
With which are consolideted “The Industrisl Dector’” and ““internationsl Journal of Medicine and Surgery.”

neg. U 6. Pat 08,

" The ‘aditors will etercise core inchod
“ing on the sccuracy of dets pri

cobut in sl other rewpects erficles and oy SEESTGETEA S
X P s P e oA
— = opinions of which expression is sllowad i R ST SR
. are the opinions of their author—the L f_:__ A__v%a“
-l aditors reserving in all cates the right - -*‘-'gg._ T{“““‘" A
. -to commant on the same, in the cur- _ :ﬂ—_ ,‘:; A.m‘ .
rent of sny subsequent htuer, ey they - LE° = "L"‘" =
T e el i W

may ba inclined.

A — e -

=Sl T
The Science, the Law and the Economics of _'lnd TN
L e = = — —ﬁ——————"—_ ;—,.--_';"_' -
Slume 114 April, 1942 - Q punnrS C8dmber % -
e T T T L L o o —— —"——rT"—‘:T—f—i -
. - W .
Hypertension in Workers over Forty Yeake
- - © i Preliminary Report— - - -
. ARTHUR M. MASTER, M.D., and SiMoN DacCK, M.D,,

o L _ New York City _ - ‘ ) - > PPk
HE blood pressure in workers 40 years of age and _ 45 years of age or over. Stieglitz*, too, bas e[.n.pﬁa:‘ T {?ﬁ.}fx% J
} over has not been studied sufficiently. Although it  sized the rame facts, i.e. that 40% of population In=_"— ¢ Ly
15 been recognized for many years that the blood 1980 will be éver the.a'ge of 45. The interest of the .. ..z '-7.._ e
-essure rises steadily with age, only a relatively small clinician and the physician in industry in the incidence .22 = ’L.-,’_ ¥
amber of blood pressure readings in the older age of hypertension in people over 40 lies further.in the _ .= ‘&%"‘Z_ﬁr £
roups has been available. Many blood pressures of fact that in the present war emergency many more == Bl raie
zudents, soldiers and workmen have been published, men and women of the older age groups will be em- " o e Th
at the age of these groups generally ranged between ployed than ever before, whereas hitherto they were -7 {Tnib, e‘%“i‘_":.&
3 and 40 years. These studies have been cited in a probably discgiminated against to some degree.” ™™~ A
revious paper.t One of the largest groups was that - - - & B
~udied by Britten and Thompson? who found that in Material -~ : et - L
538 male workers over 40 the systolic pressure was . ITH the whole hearted cooperation of DR B D. ~* = .’ﬁgﬁ@f‘j
30 mm. or more in 169 in the decade 40-49 years, ° - Mypb, Medical Director, Chevrolet-Grey Iron . 220

'8.69, in the decade 50-59 years, and 51.2¢<, in those
O Fearsorover, = . ... el

In the previous paper referred to above® we plotted
‘e incidence of hypertension in the general population

3 ealculated from 42,000 published figures. It was, New York Telephone Company, DR. MICEAEL

hown that the incidence of hypertension (150/80 or
ore) rose from 59, at the age of 25 to 459, above

3 years. Although the rumber of cases in the age

mroup 40 years or over wus relatively small, we inti.
mated that hypertension in the general population was
more frequent than was ordinarily appreciated. This
Ta8 smphasized by Robinson and Bruger® who con-
duded from a study of approximately 4600 persons 40
“ears or over that about 40¢. of the adult population
-3 prehypertensive or hypertensive, In this report and
-0 others in preparation' we are presenting an analysia
°f the blood pressure in the general population 40 years
of age or over as based on rendings obtained in work-
:rs in industry, hospital patients, und inmates of bomes
‘0T the aged.

. Enowledge of the true incidence of hypertension in
,he general population is of fundumental importance
;n _the study of arteriosclerosis, hypertension and the
.0g process. Its Importance is enhanced when one
?mem’gers that the nation's population over 40 is
;nfmastng vearly by the millions. Dublin® has ealeu-
ted t{:at, in the year 1940, €.8¢, of the population
';'303 65 vears of age or over, enmprising nearly
> 00,000 persons, and 26.5¢; was 45 years of age
Jrover. He estimates that in 1930 the corresponding
frcentages would be 14.4 and 40.37, or 22,000,000 per.
_?E-:ovc—r 65 years of age and.about 61,500,000 persons

From rhe dpune Siaai Hospital New Yark City.

¢ coree = - - Motors, of DB. G. H. GEHRMANN, Medical Director, E._ _.

Foundry, Saginaw, Michigan, a division of General™

'

1 Do Pont de Nemours & Co., Wilmington, Delaware, -
and of DR EDWARD MCSWEENEY, Medical Director, . -i33
LAKE, "oy
- Medical Director, R. H. Macy & Co., New York, and . i.le
DE. LOUIS HAUSMAN, of B. Altman Co., New York, .7=%

. we obtained blood pressure readings jn 5453 workers, K
40 years of age and over, comprising 3665 men and "™
1788 women. ) : T

In all cases-the blood pressures were taken by phy-
sicians by the auscultatory method. The sudden
diminution in intensity of the sounds (fourth phase)
was taken as the diastolic pressure in about one-third
to one-half the cases, while in the remaining the total
disappearance of sound (fifth phase) was considered as” 7
the diastolic level. Since the majority of opinion fa- «~-—
vors the sudden loss of sound intensity as the correct
diastolic blood pressure it will be seen that our diastolic
figures are on the conservative side, i.e,, in many cases
they are lower than they should be. The medical diree-
tors took pains to reassure and calm the patient, and . '
the average or final resting blond pressures were
recorded. The blood pressure readings were those of
applicants for jobs, those obtained during periodical
examinations every half to two years, and in the case
of the New York Telephone Company also at times
of enforced retirement, i.e, age 65 for men and 55
for women. In this company, aaz probably in the
others, any aetive employee or retired employee could
have a voluntary examination any time he wanted.

In general the companies were liberal in their ac-
ceptance of emplovees, tuking even yvoung workers with



Ps4Sr'it is known that .the workers are changed every , The evaluation of the occupational disease hazard
the job being part of a rotating course given ,,;as .we encounter it in the field is of vital importance

_J& A« F T *eE Hk plant--! .in the economic control-of a potentially injurious
~NAjrare/ oT course, many related subjects which -exposure.” The two principafmethods- of evaluating
profitably, be discussed in a paper of this type, the severity of.the health hazard are through obser-
"sSftvas-thejiffects on. the skin of washroom soap; of. .vation of the occupational environment and through

**-

AJSjn*cdmpdUnds; of the action of oils; as well asthe examination of the ="

Tjgj ofmany solvents on the skin—but time forbids S W
IgincTusiOh. ..Tit can be said that the control meas-' Use and Limitations of Eyesand Nose -

. fffisciissed here, coupled with this company's estab- CO MUCH emphasis has Been placed “n'ehemical and .
PCO6V policy”of'good housekeeping and general plant \/ physical testing iff the air for contaminants that”
i wc«:~have lowered our dermatitis cases to less' the question has been raised: Are bur'eyes and noses "
cases per 1,000 men a month. - of no assistance to us in the evaluation of hazardous
—- et s ' gperations? Can only the chemist with his thermal'
_ nncleanliness of the skin Is the chief gecomposition apparatus,'backed by a laboratory full
__Jijj3;spoaing cause of industrial dermatitis, the em- of beakers, volumetric flasks and spectrophotometers,’
—erajifn should provide adequate facilities for the care of y state whether there .is. top much trichlorethylene in
~vftTwuloreea’ .personal hygiene while at work.1 This  the worker's breathing zone? Or'must a man be armed, -
~Include sanitary washrooms equipped with hotand  with an interferometer or a tri-per analyzer if he is
ajntiuhhing.'water; a non-irritating soap, towels, and o avoid a chemical procedure for obtaining this
IMjffiNiicrtaln conditions, bath showers. - » - information? . ‘e - n .

“—"ther prominent measure ia the'elimination of '  The answer is that it is necessary to utilize physical
ofliniaterials from contact with the worker by, and chemical methods in many situations in order to

he f\llmpartlally enclosing the operation, so that - gyajuate the hazard if we wish to avoid the dangerous,
_~-fumes, 1vapors, or dusts are prevented from I'yrocedure of waiting to see. if the worker's health is

hiitthe"worker. - . vr = r\' Jctually being affected. . But before, discussing the
linportanfrfactor in the prevention of skin®infec-, _gppjication of these methods, let.me. point put certain®

fithelise of-protecltive clothing,, provided this type  conditions where the eyes .'and nose are of/use' fn~
STentTk kepffn’ gobd repair, is cleaned and'dis-  arriving at an opinion of. the hazard—and also some"

Mm& i~ o

h*3 ‘periodicallyr after return, to stock when:usedt of the precautions which. should be observed if the~-
n.l g Htlpnce#bef(_)re,belr_\g relssue_d totmother employee: - eyes'and nose are to be employed as guides! K such :

Tt ~disinfecting, solutions "are men_noned"-*ﬁ sensory diagnosis of a condition, one must be.on guard’
h Butionof hypochlorite for rubt_)er;\Aru(:Ie_s! and’ ot only against optical illusions, but against olfactory »
A lelicate fabrics, a soap_solution”containing a illusions as welL 3 i\~

gj*othes.disinfectant. = 4v- w-"wvE

hut-important control measureTis-the use'of

Uve&kin creams. These creams form a "protec-
erfilm” between the skin and industrial poi-..

1’ Let ns make a'survey!of a. manufaetbiing plant'
without benefit of the ~ruck-load of gadgets which
are the bane of the industrial hygienist's ambalatory..
. obe A D¢ excursions and find out what we can do and how far;
gEfej™-dirt*trid’ grime likely to cause the dermatitis, \ye can go in the evaluation of the health hazard. ; 1
,r,‘,,d“Ctsk.ShOUlid be nlogl-lrrltatlng, Iand s_hou:]d, The plant we visit includes a convenient variety of
speaking, be insoluble or nearly so In the operations—but in this respect it is not different from
Tegamst which they are to protect They should numbers of actual-plants on which many of us call or

. /I-'removed at the end of the work period with where we carry on our work. As we step from the
pttffvgarm Wate,(' g‘t Ieast tnvo or thr_ee lstandard office into, one end.of the. factory, we .find.ourselves,
xeJucessary”. Occasionally-a- particular expo- - s department where electrical receptacles are being
grfggﬁﬁgl'rren:asszfg'sal dfiggumslsjeadtlr?grml_et‘rrer-.\./vith produced of asbestos compounded with a synthetic
ifiany's continued good housekeebing?policy has esin. The flrst_ operation _|nvolves emptying _bags of

! i) ’ short asbestos fiber into mixers. No imagination was

rthejhddence of dermatitis in our Rouge plant

- wasted on this operation; it is accomplished'simply
{IfiEINn.1™ cases for each 1,000 of plant popula- by weighing the burlap bag and dumping it manually

into the mixer—following with a conscientious shaking
»Cea gy of the bag to make sure it is entirely emptied.
JCA L. and BEKSUAX, H. T.: Occupation.! Darmatiia, 1 NIS Operation is intermittent, but while it is being
FuvIlit *K-S*S U9M). 1 done there is a cloud of asbestos in the air which even
the most casual observation would not miss.
. The evaluation of the severity of this dust exposure
~p~crOccupatronal Disease Hazard requires one additional element which is often over-

looked, the duration of the exposure. If a batch can

2. _gevaluation in the Field4- be made up in 20 minutes which will provide enough

. ... .Warren A. Cook, ' material for the whole day, then it is probable that
tSOHMsr, division of Industrial Hygiene and a respirator approved by the U. S. Bureau of Mines
Research, Zurich General Accident for Type A dusts would suffice. But if the operation

is repeated every hour, general observation could be

considered sufficient grounds to evaluate the hazard

as excessive and to serve as the basis of a recommenda-
becoming available concerning the tion for control. .

aivs.iJ'g 5-;,mdu?trial materials which cause inj'ury In the adjoining room, we find the batch being fed

those which may be considered innocu- into molding machines and the receptacles being

apply -this knowledge on the toxic placed on racks. The plant superintendent is well

-materials, it is necessary to have means satisfied with the effectiveness of the exhaust ventila-

whether or not the exposure is within tion system installed when this new operation was

begun a year ago, and he expects our approbation of

Insurance Company, Ltd., Chicago
_=_. N i*4A7rr- 7ead've and reliable information is eon-

ton---xatj&gj; -
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the "installation. It is easy to say, "Yes, that is a

'splendid exhaust system” But what if such an off-
hand comment closes the subject and six years later
-one or two of the dozen girls on the operation develop
asbestosis? If the condition does look good, what
~criteria can be used as guides? e —m!

Criteria for Evaluation of Dust Hazards

ﬂ\l THE first place, too quick snap-judgments should

be guarded against. If an unjustified OK is given,
the health of the worker may be jeopardised; if a
condemnation, then money may be spent unnecessarily,
to say nothing of developing & lack of confidence of
management in your judgment.

In the case of the asbestos dust condition, our eval-

uation of-the exposure should be based on the knowl-
edge that the present toxic limit for asbestos is five
million particles of dust per cubic foot of air. This
is a very small concentration, so small in fact that
the condition may look good even to a critical eye
and still present an exposure greater than this low
limit. Some indication of the amount of dust present
in the air may be obtained by noting the layer of dust
on nearby settling places after learning how long
a time has elapsed since they were.last cleaned. If
only a thin layer of dust has accumulated over six
months or a year and there are no visible puffs of dust
.escaping from the operation, it is probable that the
condition is satisfactory.
I In the case of asbestos dust, however, and this
holds with even more certainty for dusts high in free
silica content, the toxic limit is so low that the only
safe procedure is to have recourse to actual dust deter-
minations. This is especially important where the
.injurious condition is not'immediately, evident but
requires years to develop as in the case of asbestosis
.and silicosis.

What rules can be Iald down in the evaluatlon of
dust hazards in the field? Although individual condi-
tions call for specialized treatment, a number of gen-
eral suggestions can be made.............

1. Obtain some reliable indication of the free silica
.'content of the dust. A few specific items can be men-
tioned. In foundries, parting compounds may be
largely tripoli which is free silica or they may contain
less than 5% free silica. Manufacturers’ statements

. to the latter effect can usually be depended upon. The
. Compensation Inspection Rating Board of New York
maintains a list of parting compounds containing less
than 5% free silica for which credit is allowed in the
compensation rate. Dust collected in arresters con-
nected to sandblast rooms has been used as a parting
‘compound in some small foundries. This of course
is high in free silica.

In the rubber industry, much- dust is frequently
present from the use of soapstone powder or talc in
preventing unvulcanized rubber sheets from sticking
together. Where true soapstone or talc is used, the
free silica content is low, usually negligible. Imported
stocks of these materials are now disappearing from
the market and ground minerals obtained in this
country are being substituted. Quantities of pyrophvl-
lite, itself a combined silicate, are being utilized as a
satisfactory substitute; but this pyrophyllite may in-
clude large proportions of quartz—21 and 22”. The
evaluation of the potential hazard might thus be
changed from negative to severe on the basis of the
free silica content of the “soapstone.”

2. A second important factor in the evaluation of
a dust hazard, and in fact of most of the occupational
disease hazards, is the duration of the exposure. In
these days of accelerated production and longer work

INDUSTRIAL MEDICINE

days and work weeks, this matter of duration assnccrr!
increased importance. A year ago a man may

been exposed to silica flour two hours a week in 4gr
preparation of a paint for some one customer.
evaluation of the hazard at that time may have ny’
-it to be negligible. Today, that customer's order's*>
have increased so that all day long several men
weighing up batches of silica flour as the inerTS”
terial for this same paint From the point of tit*
of the paint formula, the silica flour is part of tit-
"inerts”; but from the industrial hygiene poinca*
view it falls within the category of silicosis-produeWn
dusts known as proliferative materials. And if a pjja
liferative dust is present throughout the entire woitT
day and week. It should be given careful attenSSp
in order to ascertain definitely whether or not Htiftt
is being affected.

3. As an aid in learning WhICh dusts may can»-
injury and which are relatively safe, research W.
been conducted on the action of various dusts
injection into guinea pigs. The interperitoneal fic-
tion is a measure of the effect of these dusts on beis”
inhaled into the lungs. Publications! on the resafiy
of these tests may be obtained from -the Divisiou'fIT:
Industrial Hygiene, National Institute of HeaRfch
Bethesda, Maryland, and it is probable that inform*?;]
tion on the reaction of certain dusts not included Sc]
these publications could also be obtained -on ii .

The dusts are divided into three groups: (1) absorpr
tive, such as calcium carbonate or marble dust; ~-1
inert, such as aluminum oxide or emery dust, and'

proliferative, such as silica flour ami tripoli. DustsitJ:
proliferative group are those Whlch produce silieqtjjfj
on sufficient exposure. -/ Vv — =335"

4. If general observation does notlndlcate*an oIfS"J

eously dusty condition where the free silica percenisj®

of the dust is appreciable—in which case cbii|
measures should be immediately instituted—dust'd
terminations should be made, unless they are.'gbfel
ously negligible. . ...

Without going.into a very extensive dlscussmn’\
the methods of determining the concentration
various industrial contaminants in workroom
pheres, the standard method of dust determination;™
this country is the impinger.* -This device, originaisIS
by Leonard Greenburg, has since been made
portable and is commercially available as the so<alici~
“midget impinger” through the Mine Safety AppU~*
ances Company.* Other devices such as the konimeteqg]
and the Bausch and Lorab dust counter collect.:
samples and are useful control instruments.4

Exposures to Toxic Dusts and Fumes -

QWs1t plant survey continues and we proceed to'S”;
“~ adjoining department where a litharge-glycerin®
cement is being used for attaching glass lenses t?r
polished metal reflectors. A group of girls are working
around a large table, each being provided with a one?”
pound carton of litharge. The housekeeping is seruj
pulously clean. All hygienic measures such as adequate.*
washing facilities are provided and their use rigid')"™!
adhered to. The operation involves removal of litharge:
by means of a spatula from the carton onto a gla*”
plate where a smalt amount is mixed with glycerine-’
prior to being applied to the end of the glass
There is every appearance that conditions are satis-
factory. But where workers are handling toxic mate*,
rials such as lead in a powdered form, it is dangerous,-
to take for granted that exposures are within sa*Cv
limits on the basis of appearances alone. Even thought
lead oxide is heavy and tends to settle more rapiulp-
than dusts having lower specific gravities, very finelivV

Va
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20t happens that general observation of just such in
r. An Eé‘ga'ﬁon resuited in the opinion that conditions were
shown :: é-:-'ﬂfe;z"No determinations of lead in urine, of basophilic

lntent of the blood, or of lead in air were made. Six.
& Sa .3 after this operationm was_ started two of the

rt mass eeEe ie-developed lead poisoning, one sufficiently severe
fvi Siiuange a brief period of hospitalization. Any one of
of = Ga-three methods of determining whether the expo- -
snt of :

__F’i-’a'-w'-‘s excessive would have led to institution of

wducing "R SS=centive measures, - L .
*‘E;n-r geparate building in the yard pf our hypo-
¥ work. Aical piant, a purification process is being conducted

=3~ ylead sheathing which is used over and over again in
- health RIS anection with vulcanization of rubber insulated

. ZEsgs mble.. Here tons of lead are being handled. Where
¢ caunsd BERemall amount of litharge in thé previous depart-
ch hay ¥=75 .5t may have caused us to treat the hazard very

1sts ap X Ssizhtly, the presence of large quantities of lead tends
al re2e =P ‘I pieylt in more careful consideration. After being
n being Amasiisd in & cupola, the lead is run into large shallow
resulty” B 1< i ‘where the impurities were removed by fluxing.
ision .of - isirge volumes of air are removed from the area over

Health, “¥ ks 12-foot diameter pots, and, in this department

nformas "8e: 73+ personal hygiene is of the best. In view of the’
Easngnitude of the operation, ait samples are collected

uded ¥
inquiry, 785245 lead determination and our results show that gen-
absorp- el yhilSatmosphere throughout this building contains
18t; ‘(RY-¥34{ Just and fume in amounts well within safe limits.
and (8) &y Lrin making any evaluation of an occupational disease
Dusts B3 4, it is of much impertance to note carefully
silicoly B oghoth,
R rpmparatively brief periods from time to time which
an obvr gl wzy yesult in sufficiently excessive exposures to raise

reentagisg.=-he daily and weekly absorption of such material to
contre aryetois limits. Before concluding the collection of
dust 478" A alr samples in this lead purifying building, sam-
ire_obTE.g’s Fiq were taken to show the exposure of the man dur-
— g ~my the fluxing operation and also while the pots
1asjon olZg¥ 98r¢ being skimmed, The exhaust ventilation re-
:n of the-#*-poved the dust and fume properly during the fluxing,
n atmor @ —Ret the "worker who. skimmed the _pot placed the
nation M E==wiwelbarrow directly behind him and as he deposited -
riginated: 0 dross into the wheelbarrow a cloud of dust was
ide moft g tcnwn directly past his breathing level by the powerful
so-callev “B-—wxouust“ fan over the pots. During this skimming
-y Appir=R....tperation it was found that there was high lead intake
onimeltF guarsr-this-worker even though the operation was of com-

o

lect grab ¥XiMntively short duration. The control measure was
v - ~g--7dily. apparent once this one exposure was evalu-
.- -¥ed as being severe,

' e 5= ,;m?el'e_operations. intreduce comparatively high ex-
ed to 3 3. PAUes intermittently and with some degree of irreg-
-glyceritt gr=Nilty, & type of test which permits summation of
lenses ¥ '3 E1p intermittent exposures is particularly valuable,
a worklﬂ“ > h Alr tests can be carried on over a long time to show
‘.tl‘{ a one. :!:? Tepresentative results, these are helpful, but the

iz scrS R Xt test in such a is th i i
fadeqll‘_? 3“_1_:: case is the analysis of urine for
se _riziﬂ-‘-- 1“‘;‘71& -ghe development of rapid techniques such as
i lithars® dithizone and dropping mercury electrode meth-

. Tesults of urinalysis for lead are becoming more

glyceri?® X=~ By availahle 23 a means of evaluating the hazard,
1ens T Ay 4y i Tne i
-lass :ﬁ;“ o, e amount of lead excreted in the urine is an
b~ S R 1

are stV ¥ t measure of the total lead intake throughout
Jxic mat ¥R work 4,0

aiansef"".“ﬁs." T ‘.he,".?__the worker may be protected by means of a

ithin 5‘ “" ., VD¢ respirator approved for lead dust or lead
en thod i .2‘:»‘_1 e worker's lips and nostrils should be closely
Te Tapres ,:'%_ed a3 an indication of the effectiveness of this
very B2 ey o3¢ and of the conscientiousness of the worker

CRETZ v

S 3 material will remain suspended “owing to air

er -gertain operations may be carried on for.

: -';ri.i"-u,"'Na 4 i e we.. INDUSTRIAL MEDICINE

Exi:oéure to Orzat;ic Solvent Vapor ..

in fitting the respirator properly to his face, keeping -

the head bands under proper tensicn, and holding the .72~
" respirator on his face while he is being exposed fo— =
lead, even when supervisors are not in the immediate
vicinity. The filter-type respirator may not be provid- -
ing adequate protection even under ideal conditions,
and determination of lead in urine may well be con-~
ducted as a means of verifying the general impression

that the worker is being properly protected. Jal

ON RETURNING to the main part of the plant, we find

that an insulating compound is being used to im- .
pregnate the abestos covering woven over copper cable, -
The bitumen used as the impregnating material is."'<
dissolved in a solvent mixture. Some yeara before, .
toluel had replaced benzol as & thinner for this mate. . =7
rial and the amount of solvent vapor getting into the = ° =
work-room atmosphere wis within safe limi‘s. At the. 37
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present time it should not be taken for granted that_ . .=
such an operation remains within safe limits, but 7|

specific inquiry should be made as to whether benzol -
is again being used since most of the toluol is going
into the manufacture of TNT. If benzol is once more :
being introduced into this operation, it is still poasible 4
to keep the exposures within safe limits but.it_is not' =37
-considered good industrial hygiene to depend_upon :;
the intensity of the odor as an indication of the con- Uoir
“eentration of benzol vapor present. The concentration ™
““of benzol can be determined by a number of methods; . '
by, air analysis using chemical methods or by such - .
physical methods as the heat of combustion method “--"

using a device known as the benzol indicator, by _thé B
interferometer or by ‘adsorption on such solid ad- '
sorbents as silica gel or activated charcoal. -~ '

et

e

e

As was the case in connection with lead exposures, .-

In integrating method can be employed-as a measuré

RN

of the extent of exposure to benzol over the previous ™

few days. This test involves the analysis of urine for _. ..
inorganic and total suiphates,® an easily conducted test =™
which can be made in chemical laboratories of most

plants without involving special equipment. Analyses’ "

...of the air are. of value,®1° particularly in locating_—---

those areas and operations where benzol exposures are ="

-the greatest, But for the evaluation of the hazard,”™ -
the urine sulphate test gives us our best information- . --.

short of blood tests which do not show a positive in-" "~

dication until after some damage bas been done. ~ . ..
We have mentioned that the odor of the benzol --—
should not be depended upon in determining whether
or not exposures are excessive. One of the reasons - -
for this is that the toxic limit of benzol is ¢compara- . .
tively low—100 parts per million being the maximum -
concentration to which workers. should be exposed -
over any period of time, and, secondly, benzol is not. .__.

one of the more odoriferous solvents.

Where we are dealing with some of the lesser toxic™ ™
solvents many of which fortunately have more distinet
odors, then the senze of smell will serve to a certain

extent as an indication of the hazard. As pointed out
“ by Palty in a publication on rapid methods for the

determination of gases in the air,? the most universally
available rapid method of detecting and estimating
gaseous contamination is by odor. He cautions, how- .
ever, that individual 2ensitivity to odors varies con-___

siderably and fatigue occura rapidly.

Consequently 7

every opportunity ghould be taken for the correlation
of one's individual sensitivity to odurs with the con- =
centration of the materiuls causing such oders usually

expressed in terms of parts per million.

After one finds that he associates.a strong odor- -~
of some such solvent as isgumyl acetate with a concen- ~

-
-
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tration of one-quarter the usually accepted toxic limits,
he should keep in mind that it is the initial inhalation
of such an atmosphere which should be used as an
indication. If we walk slowly toward a process pre-
senting an organic solvent vapor exposure, our noses
become progressively fatigued as we approach the
higher vapor concentrations closer to the operation.
Consegquently we may have little appreciation that
there is a strong odor of the vapor even though the
exposure may be within injurious limits. If odor is
to be used as a criterion, a good technique to follow
is to wear a respirator provided with activated charcoal
cartridges. Only when the observer is at the operation
itself should the respirator be removed. The opinion
concerning the intensity of the odor should be predi-
cated on the first few inhalations., Since one's sense
of smell may be less intense at certain times than at
others, it is a much safer procedure to use the nose
to decide that the condition is dangerous where controi
measures can be easily taken rather than to depend
upon the nose as the last word in deciding that a
condition is satisfactory. It must be admitted that
although the canine nose may identify a amell with
certainty, the human olfactory end-organ is more con-
venient than reliable.

Reliability even of precise chemical methods should
not be accepted blindly. It is always well to test the
tester. A thoroughgoing example of checking a newly
developed method is that described by Barnes and
Speicher in the determination of formaldehyde in air.*
Using an impinger with distilled water as the coliect-
ing medium, only about 50¢; of the formaldehyde was
retained in a five-minute sample, but 93¢, of the
formaldehyde in the air of a test chamber was con-
sistently collected when 1.25¢% potassium hydroxide
was used as the collecting medium,

Some of the Newer Health Hazards

OF THE newer exposures to occupational disease haz-

ards incident to the present emergency, a mercury
poisoning hazard was evaluated by Goldwater and
Jeffersit as being excessive through observation of
clinical symptoms and an interesting action pointing
to the source of the exposure. A new anti-fouling paint
was being used in the New York Navy Yards which
had to be heated prior to its application. The men
who were spraying the heated paint, or who were in
the vicinity of the fumes being given off from it,
noticed that any gold rings which they were wearing
developed a silvery costing, obviously from the for-
mation of a mercury amalgam. In addition to this,
& silvery deposit was formed on the ship’s hull in the
area where fumes from the heated material made
contact with it. With symptoms of mercury poisoning
showing the need for control measures and the pres.
ence of this amaigam showing the source of exposure,
control measures were soon instituted.

Today we are hearing much about the greatly ex-
panding synthetic rubber industry. Aecrylonitrile or
vinyl eyanide is one of the initial materials for pro-
ducing one or more of the “Buna” rubbers. Sincte the
substance contains the poisonous cyanide radical, it
was believed desirable to institute a study of the toxi-
cology of this material to provide information on
which to evaluate the extent of the hazard. By ascer-
taining the toxicity of this material, which was found
to cause death of dogs on exposure to concentrations
of only 110 parts per million after as little as four
hours, these investigations!? permit the proper evalua-
tion of the hazard so that adequate precautions can
be taken and industrial exposures kept within safe
limits. Such means of evaiuating the hazard before

INDUSTRIAL MEDICINE
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rather than after symptoms have developed is in line
with enlightened industrial hygiene methods.

During the last war, considerable numbers of cases
of poisoning from trinitrotoluene were experienced.
There is much activity in this country today to avoid
recurrence of such cases in our own TNT plants, but
cases are aiready being reported from abroad. In one
foreign country, a recent report gave seven cases of
TNT jaundice with two deaths and, in another, a
group of 18 workers had to be hospitalized as a resuit
of TNT exposure, four of whom died. In the more
effective control of dust and vapor in TNT produc.
tion and loading plants in this country, improved
methods of determining the concentration of this
material in air have been developed. A colorimetric
method has been devised by Pinto and Fahy, of the
Massachusetts Division of Occupational Hygiene)d In
shell filling operations the nose and the eves do not
provide sufficient indication of excessive TNT ex-
posure. Actual chemical analyses of the air are nec-
essary.

In conclusion it may be stated that in the evaluation
of occupational disease hazards in the field, much can
be done in spotting conditions which are obvidusiy
severe on mere observation of the condition. Where
the condition presents some question as to the severity
of the exposure, then specialized methods should be
utilized as a measure of the degree of the hazard, As
we have indicated, these determinations can be made
through air analyses or through certain determina-
tions on the urine or blood of the worker. The purpose
of the evaluation of the hazard is that conditions
presenting excessive exposures can be disclosed before
actual injury to health occurs. After control measures
have been instituted, then these checks should again be
made so that it can be known definitely that they
are effective,

Where it is found necessary to institute sir analyses
or similar technical measurements, the Divisions of
Industrial Hygiene of most of the industrial states are
available {0 manufacturers for study of their condi-
tions. A number of the leading insurance companies
also have such facilities available for concerns which
they insure for compensation, and certain companies
extend this service where group life or group disability
coverages are in force. Some of the universities pro-
vide consultation service. Private consultants are also
available. Frequently, an initial compiete survey of a
condition by some one of these specialized services can
be followed up by inspection or by routine analyses
conducted by the plant engineer or chemist. Recording
instruments have been developed for such materials as
carbon monoxide, sulfur dicxide, carbon disuifide and
hydrogen sulfide, but the initial cost of these tend
to be rather high.

Judgment and experience count for much in the
evaluation of the occupational disease hazard, but
where there is any question as to the need for intro-
ducing control measures, or where such control meas-
ures run into any appreciable cost. or inconvenience,
then this evaluation can best be based upon such
specific data as is to be provided by determinations
appropriate to the exposure.
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Plant Hygxene Sl:uches i E e i

every' matenal process “or environ-
ment capable or suspected of causing
_injury or disease, the exact location .
“of each, and f.he number of workers
exposed. : ar Tl e

-s-

ey,

ﬁ"u locauon, :dentlﬁcat:on and eon-
trol- of unhealthful occupational’
B <gppesures is primary fonction of -
--"“-ﬁe mdustnal physician. Technically, |
£ ?‘,:n.gxpoﬂll'e is defined as any working *
T Erytadition or environment, process,
byt Zoearation or material used in manu-
- ngycturing which is caplble of causing

-‘.._-

Identification of Ezposures
Exrosum:s are important by naf.'ure,

T K :
- are nec- i H *“'}m.‘t | physical effects. These may, extent and the degree to which
S 4 ’ff,n oec:sngnf be o obvious that work- . they may be controlled. Most indus-

=,Gr:lnmselves are perfectly familiar *- trial hygienists believe that sufficient -

- their source. Most frequently

. cal examination of em- ©0ds in general to permit safe handling
d'f“oush', 3 $4wﬁc£§1y;‘m“ to b,':f,, °,§m sen-.." of all but very new or. recently_ '.l:tm' __
o _Whe‘r;,g_ - 7live index of the effect on workmen duced substances in ind““fii BB
¢ severity .k yindustrial exposure and inadequacy ~ ! Problems of this nature y to
should h: 5 _‘f afrol measures. Elsewhere, dis- ‘encountered by the physician in in-.
agard,” ASJ P -requires diligent combined - dustry * are 'extremely. diverse- and .
:pe j, % et ,, highly trained medical and - Widespread. t‘fﬂo*g& have bete; mi:
jetermiba, TGgineering personnel. In any case, o ?‘i“ﬂr{m em. & 0:‘?1 din & m°,
1e PUTpOSE. gl plematic metbods are essential “in” .useful outlines is the follow '

M wroer - that dependlble data may be’ A Abnormalities of alf premure.
conditfom ik B. Abmmauu.dgnmmué hm.dmr

p ) «.- ~On “which 2 program of - & Dampnes. .

ed before; b
St S o, T T “control can be based Plant . D. Defactive munm:hn. - )
lme”i“ G o3 enf studies have proved to be re- ;’ ?‘-}’;{h :
4 again be., "-*.Sahle-snd to require least expenditure . & pacaR: LN
that th = and money. The procedure ia M, Repeated ox mn. pressare, lbtﬁ-

et}ially one of taking periodie in- -- J. Poiscns. :
L. nmmsiactory occupa----- Subheadings '.mder thc major tit‘le
... -] "of poisons are miost pumerous, and 2

complete list of all substances capable

| states AT€ = , i

Heir eonth" . ucatio °f EIPOS“"! . of causing local or systemic effectd is
compmlgp : xn:m:xcn in large and smlll in- a very considerable one. In the case
rns Wh ﬂﬂb‘lal .establishments.. suggests . 0f .allergic . manifestations . arising -
¢ :er" Eplant Bygiene studies are likely !rom industrial substances, the list of
compgl;“r imost successful if certain steps - Potential exposures becomes almost
d:;:s ; w:' ,'flnruf'owed. _ _endless. ~ . e

i =3 tcA complete list of all materials ' T e

nfs are 359, ritad in manufacture. should be se- Enﬁ""""‘ Stndxes e T T

survey of 3-8 ose capable or suspected of <~ It OLLOWING locs_tl_on and adgnti_ﬁcl‘

services ea8 % t“hmt trouble should be suitably in- tion, the physician should indicate
ae analyse ‘:’-&Ited on the ljst. in the record his estimate of the
Recordln‘—- ; ?j‘ :up; in manufacture should #ericusness of each exposure. If doubt
terials a¥ bed, preferably in the form e¥ists about its exact nature or satis-
na _rt,-diggnm or schematie repre. IBctory control, sssistance is needed

\isulfide = ATtation, to indicate the flow of goods [rom an industrial hygiene engineer,
.these tent.c nnw material to finished produet, 10 fact, confirmation about the sever-

Lo ugh inspection of the i1 of most exposures s often highly
auch in B TR vr Ng Dremises is essential to test GeSirable and it is routine practice in
hazard, {ons drawn from the inventory M:20¥ manufacturing concerns for an

d for in ==Y Materiale and processes and to ©Rgineer with suitable qualifications

Sntrot meas”. Waste other conditions of work 0 Vverify all preliminary estimates.
onv emengf .2 are potential contributors to Qualitative and quantitative analyses

of each exposure are available in this
way for use as factual evidence if
necessary. All determinations of this
character should be s\ntably entered
in the records.

-~ éa'm* tnd lowered produetion. It

Bot be forgotten that harmless
Ntes may under certain condi-
: in susceptible individuals be-

T ,.2,_, tieful, In the same way, no T
m,,.a—-.- ;«—,‘f;; how much care has been ex- - Control of Bxposuns -
,-..:..tmm"_h = _&m in-preliminary investigation, 9 500N as the industrial physician
ibe impst. T e g al OF unsuspected sources of has established & source of oceus
35, (R Iﬁu’m""“ be missed unless every .o disability he must set the
Dust 2ess% W s e working environment is  P2tiOn By "
w Dasiiover el ;‘“?%ruunuud. X mnchmery in motion for adequate
“ut: The i o ccord should be made of  “Taien trom Balletin {1 of tha U. S. Devart.
Wl Al | e TR T unt of Lakor, ﬁeeupnnon azsrdy  and
2 ' “.}w_;u:;

.!ndnmw B-am:. J.A, MA. Diagnostie Signs.” by LOUIS 1.
rtmncll ROBERT J. YANE. 141
33 "‘1. l-p.... - ..
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_folIowmz major classifications:

“information exis's about econtrol meth--- -

control. Since the physician must in
. many “situations recommend specific
..control measurcs or pass judgment on
“the effective nature of proposed or |
existing installations, a knowledge of
.the fundamentals of industrial by- ™~
Kkiene engineering is & most nseful
piece of equipment for him to possess. -
" Control procedures fall in one of the R

L Substitution—harmless matarials sre tub-
’—- s‘tfnxud. for ti.:nu causing &rnuble.

in S
i s:recauun of opcuué;;—‘ —
& Capture of dusts, fumes, mists, rapors or -
", wmses at the point of or!:h - -
& Use of or § t
"> The actual’application o o£ these gen.—
‘eral principles often requires a l:nzh
‘degree -of specialized knowledge and:’
“ technical skill- obtainable-from -prop--=
erly qualified engineers and mdustnn! .
by memsts. B o

ifacture

T .,. —_——

S

. New Pro:usn
LL NEW 'processes,

mlteti:'lls -z.u',_
meodifications of old ones should

- be investigated in much the same way .
- and in advance of installation o pre-~

vent. the introduction of unerpected
exposures, . o

‘Maintenance of Control -

Puur medical inspections -are an -
essential! phase of control maintes --
nance ncd eonsequentrr of the indus-=7.
trial physician’s routine. These..
inspections should occur penod:cally.
Sites of greatest exposures need fre- —

-quent attention, possxhly eonstantiy

repeated chemical” and eng:neenng_

cevaluation. Others are visited in re-—

lation to their importance. Periodic
plant walks by the medical depart- ..
ment personnel throughout the entire
establishment is pnmcularly sound -
practice. Occassonany. inspections
should be made in company with offi- _
cers of the firm, particularly those re- .
sponsible for production, personnel,
plant conditions and safety. Active ™
interest and cooperation from man-
agement is quite as great an element
of successiul medical department ad-
ministration as cooperation from the =
warkmen. Emp!osees most emphatic-
ally need instruction and regular su-
pervision in order that adeguate . _
\:nder*t:mdmg may exist about the .-
continuvus 3nd proper use of pro:e:-
tive devices. S
The tecord system of the medical ~
deparunent should contain copivs of-—
recomferdat,una leadine to the in--
stallation of control measurea the _
tdate of installation and the dates of
and special notations ahout foilow.op " -
visits and inspections. Forms can
readily be devised which will {acilitate
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=~ iei- the uniform recording of all _results
zof plant inspection, .. :
7 "Medical inspection n
! mdvantages. It provides opportunity
*-for -thorough familiarity with every
- job in the plant. Information of this”

v - ness in relating work assignments to
. the physical and temperamental qual-
ifications of workmen. It is reassur-
ing to employees to know that plant
. conditions are under observation by .
. medical personnel. It is equally satis-

factory to employers -to realize that

proper records are available in case
"eclaims arise out of alleged unhealth.

ful conditions of work. .. . .. ..
- Application in Small Plants = 777770 T
o Tm: physician serving a small -
© A plant should be guided-in his ap-
proach to upheslthful exposures by’
these same general principles. Fre-
quently he will need special technical
aszistance.” Committees on industrial
- bealth are being developed in state
snd_county medical societies in order

s " that the ‘practicing physician called - l'!OE.ﬂbusticn was carried on in .
3 _.~T_._ - on to serve in ifdustry may have ac-_“pheres ¥arying in oxygen ¢
has' additional -
character is of the greatest useful. .

- cured by application to experienced - binationdof them.

. giene for investigation and consulta-

. INDUSTRIAL MEDICINE S

ecess to ready douircey-of consultation - from am appreciable excess !
-and special information. "Preliminary ° point where production of gas¢
plant hygiene studies should in many .essemtially from destructive d
‘cases be srranged. through qualified T tion rather than actual oxidatio
consultants. Obscure exposures will | FERGUSON stressed the possibil
require ald of this same description. : combined effects of noxious g

Assistance can Irequently be se- . atmospheres containing variou

industrial physicians’ or industrial ~ “February 25, 1942, pr a0
hygienists, Qccasionally econsulting . R0&S sMITH, Division of Industr;
services are provided by insurance giene, New York State Departn
companies or trade associations to Labor, addressed this group -
member companies. A few city and effects of industrial dust on the
county heaith departments have es- Chicago Secti .
tablished bureaus of industrial hy- €820 Section )
: TBB Chicago Section presen
‘tion abogt occupational exposures, If . & sobject of “Organic Solvent
local zesources fail, assistance may be Exposures” at a meeting on J
sought through bureaus of industrial 8, 1942. DR MILTON H. KBONI
hygiene in state health or labor de. Director, and RENNETH M. M0
partments, and these in turn have the dustrial Hygiene Engineer,
advantage of specialized information Department of Public Health, [
and investigating facilities supplied of Industrial Hygiene, gave the
by the Division of Industrial Hygiene.> of their medical and engincerin
of the U. S. Public Health Service. ~ of earbon disulfide and hydros
‘ . _ . fide exposures in the synthet:

& sl

" Michigan Section -

- e i ST

— e ——— = 4 e 5. 8

- 4 Society had an all-day Conference '
Con Indusirisl Health Conservation,
"= Friday, March 27, 1942, at Hote] Stat-
""" ler, Detroit. The program gave timely
S | so.r— - discussions of conditions affecting

: ; é..2;_‘-':_---v---‘-----_ health in present-day industry, and of
v ey - .methods for conservation of the health
%= - Of industrial workers, as follows:
ZOF1 T Pridsy Morning e .
RESIDING—MR. A. O. THALACKER,
) - Secretary, Detroit Rex Produsts Co.. Detroit.
A== . .- PA Study of the Wilbon Combustion Azns.

: kyzer for Chlorinated Hydrocarbons'—PAUL
F==s=rr==§. REZIN, Fidd Sopervisar, Bureau of Indus

N LTy

i,

-

i -
e -

- “Toxleity of Land Chromate"-—-GORDON C.

i, American Industrial Hygiene Association
L =Tl News of Local Sections ™

HE Michigan Industrial Hygiene

F13. Ana Arbor. N

trial Hygiena, Michigan Departmant of Heaith, -~ Hichigan, the following subjects were._ ..
Lansing.

- casing industry. DR. JAMES H. §

", of the Laboratory of Industris
™ 'cine, Eastman Eodak Compa
.’ chester, discussed the general
“of “Solvent Vapor Exposure

" o—p a—

* - “Expertence with Sanu"'- (‘mnm . .cn'hdmtril!m- - ] O
snxvm::—:?n{fds 7 ﬁ“}"m M.D. jncluded results of the work
Laboratory o ustrisl cine, Eastman  had in progress concerning th
Eodsk Company, Rochestar, New Yori. of some of the newer petroleur
Priday Evening -t late solventa, Cean . -

RESIDING-—CLARENCE D. SELBY, MD., February 5, 1942, the Chics
Medical Consultant. Genersl Motors Core tion heard MELVIN J. Ev.

) i i 1 ) ; ‘
”:;"::;u?m tl.naﬁizrmm?tmnml in Michi. “Constructive Human Re
fan"—HENRY F. VAUGHAN, Dr. P.H.. Desn, .. Industrial hygiene is,  of
Scbool of Public Heakh, University of Michl- - Iargely concerned with techni
methods for provision of h
working eénvironment, b
through proper hurman relati
effective accomplishment be
this or any other phase of ir
preduction.

= Practical Application of It
Ventilation is the subject to

“Flyorogrsvdle Survers with ¢ Discussion of
Raetative Merits of Various Size Fluorographs™
=—BRUCE H. DOUGLAS, M.D.. Commissioner,
and C. & BIRKELO, M.D., Roeptgenclogist.
Department of Health, Detroit.

" On January 14, 1942, at Lansing,

. discussed: .
“Sktety at Work"i-C. M. EMERSON. Per--

L iee——. . BARROLD. PAD., Industrial Hygienist, In-
* dustrisl Hygieme Laborstories, Chrysler Cor-

poration. Detroit.

., TThe Determination of Zine Oxide Fume in -

— .. Alt"=WTILLIAM G. FREDRICK, So.D., Chief

Chemist. Buresu of Industrial Hygiens, Detroit

Department of Health, Detroit.

_ "Visiting Nurse Service for the Small Plant”

—M138 LUCILLE HARMON, R.N. Supers

visor, Industrial Nursing i Visiting

tion to Industrisl Hygiene"—JOHN W. GIB.
SON, Chairman, Commissioner of Lober and
Industry, Lanting. . = -

oo Friday Afternsen

RESIDING—KENNETH E. MARKUSON,
L M.D., Director, Bureas of Industrial Hy-
Eisne, Michigan Department of Health, Lapn.
ang.

"The Physiolowie Action. of Light Metals"—

STEWART F. MEEK. M.D. Assistant Medien]
Directne, Chrysler Corporation, Detroit,

“White Fingers” — WILLIAM T. KREBS.
M.D.. Medical Director, Hudson Motor Cur
Comupany, Datroit.

“Iodustrial Health Activity in Michigan"—
.. 4. DUANE MILLER, M.D.. Chairman, Com.

. mittes an Iadustrial Health, Michigan State
Medicnl Society, Grand Rapids.

. “Some Special Problems in Qur Wur.Time
2. ..o 7 Industriat Heakh Program™—C. O, SAPPING- -
TON, M.D., De. P.H. Industrisi Consultant,

Chicago.
“Faugue in Industry"—ROBERT H. FLINN,
M.D.. Past Assswsnt Surgeon. Divisivn of In.
" dwmonal Hymene, Notionai Institute of Henith,
«=— Bethesda, Maryland.

- e

-

. meeting held January 21, 1842, Of

| Manager, Wolvetine Brass W sented by ',.OBN M. Kf\NB' !
Grand Rapid:.‘  Worka. of the American Air Filter C
“Inwresting the Private Physician in Indus Loujsville, Xentucky, at the
trial Haith” —J, DUANE MILLER. M.D., meeting on April 2. This m.
Chairman, Committes on Industrial Health, N s N B
Michigan State Medicai Society, Grand Rapias, t0 include discussion of ir
P"Syphiiil'in sindusm';:—& g Wt-:éaul:hn. problems and methods of th.
ast Assistant Surgeon, Uni tates Public  tion, Since many health haz:
Heaith ~Service, Wasbingon, D. C. (Wb 14 po controlled through res

wund Alm.} prgy . A 3
On February 18, 1942, pR. LoUIS verlmlntmn, this subject is of
value,

scHWARTZ, Director, Office of Derma- . L.
toses Investigations, National Insti- The Chicago Section is sp
tute of Health, Bethesda, Maryland, the Session on “War-Time I
discussed “Industrial Dermatitis in Hygiene Problems™ to be hel
Defense Industries” DR. SCHWARTZ ‘,’f the Midwest Safesy Co
covered the control as well as the i::yv:}'e.’énﬁ:i:y??; ::::rn\ !
, SO : ™
cause and incidence of cccupational cludes the follawing program

dermatoses,

. *“The Industrial Health of Wome
Time Production” — MARGARET
TERT, Women's Buresu. U, S. Deg
Labor, Washingtan, D. C.

New Matertuis and New
War.Time Indust=y:

“Teltrium and Other Metallie ¥
HAROLD H. STEINBERG, M.D.
Medizsl Director, Peopies Gas, Ligt
Company, Chicao.

“Sulventa"—HINRY F. SMYTE
niot  Indwtnal  Folow., Msilon
Pistebureh.

“Effecuive Industrial Hygiere
Time Conditiozy'—H. G. DYKTW)
vinesr, Buresy of Iacastrial Hygie:
Desartment of Heaith [asnng.

Metropolitan New York Section

HE Metropolitan New York Section
heard MRB. GEORGE E. FERCUSON, of
the Pyrene Manufacturing Company,
present a talk on “Fire Gases” at the

App

_#pevial interest was the variety of
mixed fire gases, together with the
relative quantities of each which
might be expected from the combuas-
tion of certain classes of substances.
Resul:ss of work were presented where



