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THE EFFECTS.OF EXPOSURE TO DUST'IN TWO GEORGIA .
© . TALC MILLS AND MINES .

By ‘Wu‘.nmn C. Dremaanw, Possed Axsistont Surgeon, and J. M. Damvm
Asristani Sanilary Engineer, Offica of Induatrial Hygiens ond Sanitation, United
States Public Heallh Servics .

The study herein described was carried out at ‘the request of the
Georgia State Department of Health in order to ascertain whether
there is a connection between talc dust exposure and the relatively
high tuberculosis death rate in Murray County, Ga., where two tals
mills and mines are located. The study follows in outline the general
procedure adopted by the Office of Industrial Hypiene and Sanitation
in its studies of dusty trades and includes o survey of plant and mine
conditions and the results of examinations made on a group of workers
engaged at any time in the production of talc products. In contrast
with the results of another study on the effects of talc dust exposure
(1), the present investigation deals with a form of talc primarily
adapted to the manufacturs of marking pencils for the steel and
building. construction trades.  Such tale powder is & by-product
obtained from the waste incident to the sorting and cutting of raw
tale. . o : ' ‘
The cutting of talc pencils and the crushing and milling of the

waste were done in very close quarters. In fact, in one of the mills
studied both operntions wero carried on in the same room. Conse-
quently, it was difficult to obtain a true picture of the occupational
exposures of various workers and to compare the results with those
' obtained in the previous study (1) referred to. Furthermore, in
contrest with the previous study both plants were small and no
provisions for exhausting the dust at the sources of generation were
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PROCEDUNE AND INSTRUMENTS USED IN THE STUDY .

The sanitary and occupational survey methods recently described
by Bloomfield (2) were employed in.the present study. These
methods embody the principle that in any investigation regarding
the health of workers, it is first necessary to study the environmental
factors. This includes an “inventory” of all sanmitary facilities,
lighting, ventilation, etc.; and an evaluation of these items was based
on the best practice specified by State or other accepted codes. Fol.
lowing such a survey a study of each worker’s activities is made.
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B> Th:su unportanc, forit ha.a Been shown in the dust studxes conduetad
.-, by the Publiz Health Service that a worker's duties do not generally
"'.." Emit him to s single dust concentrution through the entire work-
...~ " ing day. Consequently, in order to arrive at a fair estimate of the

- worker’s actual daily. dust.exposure, it is necestary to know the t:me
-5 +'7 spentineachactivity. . .. ” . . - Awdier s e et v

.5, Dust sampling.~In. obtaining duat sampla, the Gmnburg-Sm

" :* impioger (3) and the Owens’ jat (4) apparatus were used. The former

~ +: was employed for obtaining samples for the estimation of dust con-
centrations in accordance with the technique devised by the Public
Fealth Service and the latter for obtmm.ng small grab samplca for
particle size measurements. .

NATOURR OF TALC DUST '

Acmrdmg to Ladoo (5) the Chatsworth tale deposu.s are o steatite
Chyd.mm magnesium silicata, H,Mgy(SiO;),). This is ordinary tale,
.G ... or sonpstone, as distinguished from pyrophyllite, the hydrous alumi-
TR num silicate, depesits of which are found in North Carolina. Chats-
worth tale rock is greepish-gray in appearance, firm, and translucent -
when cut into thin slabs. In the form of powder, the tale is grayish-
white and finds its c.hmf ma.rket in the manufacture of rubber and
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- . duction of disabling pnomnoconms is well known. In an analysis possess

.of duat samples, thmfom, it is of -prime importance to obtain an no:)pmmm::g obc::t u':

. . estimate of the quartz content, The Office of Industrial Hygiene divided intd t'wocla.ueg_.pa
o andSamtatwnhufornnumberofymmmdmnlysuboth In the former, the o

o pmogmphxcally ond chemically ‘of the samples of dust obtained in and cut into bloeks by‘:i

its various studies. Three samples of dust submitted for pet.rogmphxc is conducted by one man |

analysis showed the following results:', .
* Talcas ahrgm splinters, abcwl w::. and folutad musu, appronmstely :ol Mdl ?;l; m k3
K L turn sawed into smaller

Mbummmmmmm
- Tremolits in two samples as bladad ¢- yutals, 10 peroent.

No quartz waa found ext¢ept as occasional fragments. The same
samples were submitted to Associate Chemist Frederick Goldman
for chemical analysis. The results are presented in table 1.

TascLs 1. —Analpris of talc sampln
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In the previous tale study, the amount of tremolite found wns
more than four times that‘reported above:” However, no free silica
was found:in either study.-  The ¢hemical analyses of both studies are
comparable except in-the case of the combined silica (determined as
Si0;), whichi in the previous study was given as 56.54 percent.

Two samples were taken with the Owens jet dust counting ap-
paratus and 100 particles wers measured in each sample with a filar
micrometer at a magnification of 1,000. The median size of particles

was found to be 0.8 micron. Approximately 85 percent of the particles
were larger than 0.5 micron. .

DESCRIPTION OF PLANTS, QPERATIONS, AND OCCUPATIONE

Description of plants.—The, two plants studied represent extreme
types of construction, one being modern and the other consisting
of o series of dilapidoted wooden sheds. In the newer plant, the
sawing and milling operations are carried on in separate, detached
‘rooms, while in the older one all work is done in what may be de-
scribed as a single large room. - ‘ T ,

From a sanitary point of view, neither plunt had adequate lighting,
except in the packing and sorting rooms, where good lighting was a
necesaity.’ One plant had no artificial lighting,. Water was obtained
from an outdoor faucet, thus requiring the use of the common drink-
ing cup and pail. The newer plant, while having electric lights, did
not possess much better sanitary facilities, C ‘

Operations dnd occupations.—The operations in the plants may be
divided intb two classes—pencil cutting and talc crushing and milling.
In the former, the raw material from the mine is carefully selected
and cut into blocks by a large circular saw. In both plants this work
is conductéd by one man known as o “blocker.” His work requires
considershle experience in choosing suitable-pieces of tale with
straight and uniform grain. The blocks thus selected and cut are in
turn sawed into smaller aizes and passed on to a “‘slabber”, or
“facer”, whose work consists in cutting the blocks into thin siabs,
These slabs are again sawed by the pencil makers who use a small
fino-toothed saw. The final step then consists in pointing or rounding
the pencils in accordancs with market requirements. All the above-
mentioned operations are carried out on & long bench called the
sawyer's=benchi. The final operations of sorting and packing are
done by girls in separate rooms adjoining. :

Pencilmaking, as might be expected, entails o great deal of waste.
Talc is soft and frequently brittle and the sawing of it into thin slabs
and pencils causes much breakage. The manufacture of tale powder
merely consists in the crushing, milling, and 'screening of such tale
waste and Jknnrled tale rock which cannot be used for pencils The
milling process does not differ materially from that described in the
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“.earlier study, excepf. that zn-the present case-the operations are-on a
- smaller aca.le and employ only two men per plant, s crusherman-and
& packer.. The former shovels the raw talc in the crusher or conveyor

~bealt while.the latter “bags” the tale. The filling process consists of
lowering and raising o telescoping duct from a hopper into a paper or
- cloth sack. - Fach sack is filled to the proper weight and any excess is
mmvodmthtsmallscoop Thelondedbagsmcnmzdtotho
stonng and shipping room by a helpor :

= ’.' ‘ nucmon or MG OPIRAT!ONS A.'ND OCC’UPATIONB

The mines of the Chatsworth region consist of small openings at
the base of Cohutta Mountain, with short tunnels and chambers
pitched downward into the talc seam. The talc lies in pockets,
which, in mining, frequently necessitates occasional exploration
through rock. The mines are laid with parrow-gage track on
. which operates & small “buggy” connected by cable fromn the engine
house outside the mine. Mine pillars for support of the roof are not
used in the passages and chambers, although there-is often some
danger of & cave-in. The natural ventilation through the tunnels,

: ‘bymmofmemlsm'fm openings, rendered the air fairly clean.

In ope of the mines a forced-drnft fan from the surface provided air

for some headmg:

. Briefly, the mining opemnons consist of drilling with a jack-

_ hammer, firing a charge of black powder, and loading the broken tale
. into the buggy. Because of the comparative softness of the tale,

approximately an hours’ time (on the nvarngo) is consumed in the

dnl]mgoftheltosholesdnily .

. ‘The talc, which is blown out in largo lumps, is londed by muckers

into tha buggy and hauled to. the surface. .. The tale rock is unloaded

and placed in sheds to avoid wetting. - No other operations are

involved in mining. .Thotnlcuhaulodt.othamﬂs about 4 miles

" distant, by means of trucks, -

Inasmuch as the mining pmperm of the two compames stuchod
S adjoined one another and the operations involved in the mining of
L. tals were identical, dust samples during drilling and mucku:g opers~
o - ﬁommmkanmonlzoneonhem. _ .

mm.'rs or nm ANALYSED

The results ofdustsamples token in the two talc.zmllsand mines
deseribed above are shown in tables 2 and 3. In all, 19 samples were
taken, givin.g counts which may be taken as the average of the par-
ticular activities involved. It will be seen from these tables that the
packarmen, sawyers, and drillers receive the highest exposure to dust,
that is, 16. workers out of the 36 employed in both plants and mines,
The packermen actually receive the greatest exposure, although in one
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plant a low count was obtained because the packing operations hod
not been carried on steadily at the time the sample was taken. How-
ever, in view of the fact that the packing methods were identical in
both plants, the avernge count of 1,672 wmillion-particles per cubic
foot moy be taken as a fairavernge, . . . - . e
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. .

L Aversge of 3 samopim io | plant.  Third sample feom othar plant takan ailer shert pariod of cperation
save count of 2 miilion particiss pae enbic foot.
1 Woman employed at this ocrugtien, . . . .

- Tasts 3.—Dust deberminations made at a lalc mine

Number of | Number of
mon ! ompies

1 Total loskle £d cutsile Forkers. both mines, 13 men.

The crushermen were exposed to o lower count than was antici-
‘pated, inasmuch as the packing operations were carried on close by.
The reason for this condition is perhaps due to the natural ventilation
which existed near the crushers, since in both plants they were close
to the unloading platform. It is probable that on certain days the
counts might be much higher, almost of the same order as that of the
packermen. .

The sawyers showed a fairly high exposure to dust, the counts
averaging 324 million particles per cubic foot. Itisa curious fact that
the newer mill showed higher counts than the older. This is undoubt~
edly due to the small quarters given to the activities. The pencil
sorters end packers, as might be expected, showed minimum counts.
The average plant dustiness, exclusive of the packing operations, to.
which and foremen were exposed, was 162 million particles

, per cubic foot. ' , '

The chief activities in the mine are drilling and mucking. As-has
been pointed out, however; drillers are exposed only about an hour
daily to an average concentration of 855 million particles per cubic

o foot. After firing, the drillers assist the muckers and are exposed to
- THIS DOCUMENT WAS NOT A RECORD OF ==—cmemacaeeeo .
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¥ fan'!rlow'count of 32 million putj:;‘e{s’ per: “¢ubic foot. “The reason
for this low dust count in mucking is probably due to the large sizes

f tale which are handled. Inasmuch as both drillers and muckers
are practically exposed to identical concentrstions for varying periods
of time, the weighted average of their sxposure may be taken as 135
million particles per cubic foot. . This average is based upon 1 hour’s
drilling time and 7 hours of mucking, thus lxs“‘g X32) _ 135

millwn pnmdes per cubw foot.

mxm OBSERVATIONS

Pmdm ~It was pouible to secure physical examinstions of 66
talc workers and former talc workers, of which number 55 were
males and 11 females. All were native American white. Tbirty of
thegroupwmworhngm the tale mines or mills or had been working
nptothhma.fewmou&hsoﬂhehmeohhmobsemnom' Sofths
30 ‘were females. -

The general procedure followed in making the medical examina.
tions was thie same as that used in the recent anthracite atudy (6).

- Briefly, the examination of each individual consisted of a present

medical, past medical, and occupational history (7), with a height and
weight determination, inspection of the mouth and throat, measure-
ment of tho chest expansion, a functional esarcise test, and a careful
clinjeal and roentgenological examination (by ﬂuoroscopy and skiag-~
raphy) of the chest. Cognizance was taken only of gross xmpmrments
elsewhere in the body.

Fitty-eight * persons were given the examination as outlined. To
thm were added certain persons examined by the Georgia Depart-
meat of Health which furnisbed the Public Health Service roentgen-
ograms and other data.  Those persons of this supplemental group on
whom sufficient data wers obtained are included in the analysis,

. The 66 talc workars were divided into 3 groups according to dust
exposure, as follo .

(¢) 33 mill workers, cpo-dhmoumnmmhnpurﬁcluofdultpucubh

foot.. .
. ® Ism:.cpmdhuswdmmmm”mbh!m

{c) 20 additional ¥orkers? exposed to an overage of 17 million particies per
eubis foot. ) .
In those tnstances in which the individual bad worked in both mill and
mine, the job which contributed to more than two-thirds of his total
weighted exposure was chosen for the final placing of thccase

2 Ome of this o bwr who had warked las m;mhmmmmmmmmm

bacstae of Jeveral ywr’s axpovare ia rock tonneling sisewbare
um--uunmmnu-dmumnuuwm-nm nlm"_'_—_:«\
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"The age distribution of these workars showed that 26 (39 percent)

were less-than 30 years of:nge;.30 (45 percent) were hetween the ages
of 30'and 49, and 10 (16 percent) were 50 years of age or older.
. With reference to the length. of. service, regardless of exposure,
29 (44 percent) Lad worked less than 5 years; 18 (27 percent), 5 to 9
years; 13 (20 percent), 1Q-tos 14 years; and 6- (9 percent), 15 or more
yeors. Only two of the latter had worked 20 or more years in the
trado. It is obvious, therefore, that & comparatively youthful group
with short periods of exposure to dust is being dealt with.

CLINICO~ROENTGENOGRAPHIC FINDINGS

On physical examination, the talc mill workers were found to be
more undersized and underweight than workers employed in other
more arduous dusty occupations. This observation is similar to that
noted in another Southern indusiry (cotton textile) (8). For the
most part, the 42 men who were employed or had been émployed in
the mills were more under weight than the 13 miners who were
examined. Table 4 gives the deviation in weight from the life in-
surance and actuarial standurd of normal. T

T TamLE &~=Deviations in weight as found in 65 mele-tale workers

Tale wofkery

T L
. &
© 4L
[ A
| 8

1t may be noted from this table that spproximately one-half of the
workers examined were more than 10 pounds under weight. -
. In table 5 are shown the number of cases having pneumoconiosis
in the various major activities associated with the talc industry at
Chatsworth, Ga. s -
Tasse S~=Numbir of worksrs in 3 major actisitiss haring pneumoconiosis

Wmmm-o——m
Othagz !

1 MMworkars, e ’ : .
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* This-table sl:ows.that-lﬁ, or appmmately ‘half, of the mill workers -
in tke higher dust groups.wers diagnosed as having pneumoconiosis.
Of. this .group -there-.were eight. cases. showing. definite symptoms
of .the disease, such as dyspnoes, cough, chest pain, riles, and other
abonormal chest findings, clubbing of the ‘fingers  and: roentgenologic
mapifestations of nodulnr or nodular conglomarats types of fibrosis,
and more or less diapbragmatic fixation. Considering all clinical
and roentgenologie findings together, these eight cases were diag-

. "nosed pneumoconiosis II and III.. Changes of this degree were
" poted in 3 mill workers with § to 9 years’ exposure; in 4 of those

with 10 to 14 years’ exposure; and in 1' with more than 15 years’

The miners showed no evidence of advanced pneumoconiosis,
although 6 of the 13 men examined had ppeumoconiosis I. In the
lower dust group all were dingnosed as essentially negafive.

Five persons in the group exposed to more than 300 million particles
per cubic foot were diagnosed pneumoconiosis plus tuberculosis.
Only one additional. case ha.d ﬁmhngs which would make o diagnosis
of tuberculosis. tanable. This dingnosis was n:mde on s sawyer whoae
length of exposure was less than 3 years, =~ - -

_The clinical ﬁndmgs of the mill workers in the ndvanced stages of
puneumocapiosis (II and IIT) referrsd to abova are best presentad by
abstracta of 4 of these cases xlluatmted by the accompnnymg plo.tes

(phmlandm
R cmﬂo.u—ummcmnmmmam

". Occwpational hislory=-—chronalogicolly :from. the time hs begon werking at 20
pears of age.~~Packerman (talc mil)), 1 year; farmer, 2 years; trammer (talc mine),
; Sm,tﬂnmiur 2ym=;e=yonnwy!r(tnkmﬂl).6mm (RntnduS
yeary' milling.) ©© : v
Pummhm—mmxm .

" Complaints~~(1) Short-winded; (2) fatignes-ensily. o

Physical eramingiion—Qcnoral sppearsnce, fair; asthenic dﬂdopunnt.
Height, 69 inches; weight, 143 pounds. (Greatest weight, 160 lbe., 5 years
previously,) . Chast asthenic in type, with moderately prominest supra- aad
infra-clavienlar fossae. Chest expanaion, 23 loches, Slight clubbing of the
fingers. Fremitus increased over both upper lobes. Resonsnce impaired from
sixth thorscis spine and third rib up on the right. Breath sounds are broncho-

waticular over the sreasl impaired-resonance,
heard over this ares. B. P., 120/78. Fair cardiac response to axerciss. Respi-

mtory rate before, imamediately aftar, apd 2 minutes after exsrcise, 16, 24, 24.
Pluoroscopy.~Diaphragm excursion is limited moderately (2+). Hilarshadows
are increased moderately (2+4) i density and elightly (1<) in sise. Lung fields
showed diffuse second degree grainy, lst degres nodular shadows whu:h wers
tending to coalescs.
Z-rap. (sea plata I} shnmsﬂghtvﬁngdtheughtapuudthodiﬁm,mﬂ,
nodular shadows and increase in the hilar shadows. Thelinnrmnrhnpm

almost obiiteraied.
Diggnosis.—~Pneumoconioais II plus pulmonuv infection,
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swrs o CAKE WO. I3 NATIVE AMERIGAN, WEITE MALE, AGE 3L TRARS .1 .
. Ocespalional Ristory—chronologically from the time ke Began working at 12 years
of dpe.~~Farmer,'1 yesr; laborer Qumber saw mill), 5 years; drillman (talo mine),’
5 years; talc sawyer (mill), 0 years; idle, 2 years; aod loborer, 3 months (CWA).
Past medical history~Infuenzn, 1018.(3 weeks), complicated with plsurisy,
right chest. e % e Al . ..
" .Complainis~(1) Unnbls to Work boecause of shortoess of breath and distress
in chiest; (2) pain in right chest aggravated by breathing. '
Phyrical xamination.~Height, 70 inchey; weight, 158 pounds. Compsratively
"healthy asppesring male of medium-slender dsvelopment. Mouth breather.
B, P., 118/80. Pulse rate before, immedistely after, and 2 minutey aftsr exercise,
80, 113, 84. Chest, promicent supra~ and infra-clavicular fossae; expansion, 3 -
inchén. Fremitus mederatsly decressed T right base posterioriy, also decresssd
slightly over the remainder of the chest. Resonance, impaired in both right and
leis-uppers and right base, posterior. DBresth sounds were generally distant, and
pozticularly at right base, Friction rub right base and axills.
. FMluoroscopy.—Revealed apparently clear apices except a conglomerats shadow
(sbout 2.5 ¢m o diameter) behind right mid-clavicle; slight limitation in excursion
of .the diaphragm ot both sides; hilar shadows moderately inereased in deasity,
and size; and s diffuse grainy appearance was noted over the entirety of the lung:
- fislds, with slight emphysemo at beses. ‘The heart appeared normal. .
X-ray and commenis (see plate I).—It will be noted that the predominant.
appearance of the fbrosis {s grainy and nodular, yet o suggestion of linear appear.
ance still remains. Tho conglomerato in the right apex probably represents an
early infiltrats (Ghon's focus). This finding, with other clinical findings pointing
to pathology in the right side of the chest, suggests that the infective element
plays o prominent role in the elinienl picturs of this cass, - -
Dingnosis~~—Pneumoconiosis II (with dormant tuberculous infection).

) CAER- 90, . NATIVE AMERICAN WINITE MALE; AGK 33 TEARS .

Ocxupational history.~Chronalogically from beginning to work at the age of §
years: Former, § years; crayon sawyer (tals mill), 5 yesrs; tale miner, 8 years;
farmer, 3 years, - .o —— Ce .

Past medical history.—Influenza, 1921 (1 week); pleurisy, 1934 (bedridden:
1 week). R . .

Comploints.—(1) Shortness of breath; (2) pain in left Iumbar region and lower
aft chest, posterior; occasional supra-clsvioylar pain on left; (3) productive a. m.
eough (muco-purulent); and (4) progressive loss of weight for last 3 years. ;

Phyrical eomination—~Chronically 11, pals, alightly cysnotic white mals of
madiom development. Height, 63 inches; weight, 125 pounds (usual woight 150
1be.). Moderats (24) elubbing of the fingers and alight cyancsis of the nails

Chest-was asthonic in type; expansion, 2 inches. Moderately prominent supra-
snd infraecinwicular fossae, Tactils. fremitus increased over left upper-lobe.
Moderate impairment of resonanics over left lung from level of fifth thoracio spine
snd second rib up; slight impairment over right apex. Bropcho-vesicuinr breath
% sounds and crepitant (peryistont post-tussic) rales over left upper lobe. Heart
sppatently negative. Pulse rate before, immediately after, and 2 minutes after
functional exercise teat, 104, 128, 06. Respiratory rate at same intervals, 18,

28.. B. P., 138/72 o ) )
Fluoroscopy.—~Conglomersta and coalescing nodules In upper 3 of each lung

fislds : Moderats emphysemn.at bases. Most dense involvment o subapical
regions. Moderate (24-) limitation in the excursion of the diaphragm. Slight

(1+) medisstinal distortion. . .
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" Xeray (luphtcm—Shghtirnguhrltyofthldhphnmhnohd. The hilar-

shadows are indsfinite as they merge with shadows of involved paremchymal
tissue. Mansive mr-mnmmhlhadmmtdmuouthaldtm

seet in both. infra-clavicular regions. - .- T Y
Commaent,—This man’s incapacity for work in -uwutad by his utumin:,to_'

farming duri.ng the last 3 years., .Ons mtﬂormnmed specimen of sputum was
negutive for scid-fast micro-organisms. “The ml.rked constitutional changes with
the symptoms and'X-ray findings on the case ‘suggest that puimonary infection

_ (clinical tuberculosis) is an important contributar to his present.condition. =*
Diagnoris.-

Pneumocommmw!thpulmonuyinfmion. . o -t s

"-"? - cul:ro n. mnmmnuum

Ou-umnl hulary—Chmuolopenﬂy fmm bc;inning to work st m ol ll.
Fm:ntr. 17 years; logger (lumber uw-mill). 6 mu, rulmd laborer, 10 years;.
tale miller (crusherman), 11 years,

Puast medieal quary—hﬂucnu. 1917 (10 dlyl), pncumnnia, 1910’ subjeut to
frequent colda

Complaints.—(1) Pmductln mgh (2) nhortnul of bnath..

Phyrical wominotion.~Comparatively heaithy appesring male; nghe. GG
Inches; weight, 150 pounds. . Moderats dyspnoes. Not subjectad to functicnal
uxercise teat because of cardias condition. Moderate (24) clubbiog of the fingeis..
B. P, 132/78. . Pulse, about 56, irreguiar in rate, rhythm, and force, with pulse
deficit. Chest moderately emphysematous; expansion, 1% inches. Fremitus jp.
ereased over entire right snd upper portion of left lung. Modersts impairment
(duil} of resonance from. the angle of seapuls-and third rib up on both sides with
hyper-resopance over the lower anteriors.. Breath sounds were harsh. Persistent
{post-tussic) crepitant sad subcrepitant rales jn both interscapular aress. . )

. Pluoroscopy.—Right disphragm. was pukad with moderata. (24-) limitation in
theummonotthadhphmonbothndu. A.lnmeonglnmmtuhndowwu
noted’ in the right infra-ciavicular Tegion and ‘s smaller, less ‘dense shadow of

simflar pature m&xpperleftlunghldutendmgrmmtho upper:pols of the hilus-
to. the-periphary; slight medisstinal distortion;. both apices were wmpmtlvdy

clear; moderats emphysema al bases. .~

x-rcy (see,plats m.—Note irregularity of. the dmphmpn on tho nght, markod .

increase in Lilor shadow. Amorhuuladdmﬁtymﬂnuouwiththohnn
Mowmmdingtotheﬂ;htmdmthuppulmﬁelds. Emphymupo-
cially marked at both bases. .

W—hmbm“mwwﬂhhmm'

note the prasence of cardiac disease
Diagnosis.~~Fnemoconiosis usd wlth.pnlmomry infection.

It was mentioned earlier that only 30 of the 66 persons examined
werowo:kmgorhadbeenworlnngmanﬂymthnphnta. Among
the remainder were 9 who had been separated from the exposure for
3 or more years. 'I‘th men hsd.pnemnocomom, 4 of whom were

in the advanced stages.’ Thmofthmu.megmuphndmtworked_.
mt.alcoranyotherdustytre.dasmce 1920; 2 of the men in this latter

group were in the advanced stages of the diseass. The fact that these
9 cases still showed pneumoconiosis, pnrucularly the last-mentioned

cases where 13 to 14 years had lapsed since the mn_on of exposura, .

e L

ugguts that the pulmonic eha.nges are permanenb.
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COMPARISON OF THE FINDINGS WITH TEOSE OF A FREVIOUS TALC 3TUDY

The previous talc study (1) revealed similar findings as regards
cases designated “pneumoconiosis 1.” With regard to the earlier find-
ings; it is necessary to point out that, witli one exception, this was the
maximum degree of severity observed. This exceptional case was des-
ignated “pneumoconiosis IT” and was dingnosed in a worker who had
been employed in the tale industry for more than 40 years at a dust
concentration of approximately 50 million particles per cubic foot.
In the present instance, however, about a third of the workers having
pneumoconiosis are in the advanced stages and have been exposed to
over 300 million particles per cubic foot, and in no case hed a worker
been exposed for more than 20 years.

. v —r -t -

| TUBLRCULOSIS MOKTALITY

Since one of the reasons for undertaking the investigation of the
conditions in the Georgia talc plants was to ascertain o possible con-
tributory cause to the high tuberculosis morbidity and mortality
rates in the county where the plants are located, o brief review of
certain available data on this subject is in order. .

All the counties of northern Georgia have s comparatively low per-
centage of Negroes. - If 7 other northern Georgia counties® are con-
sidered for comparison, in addition to Murray County, the collective
population of these counties for all classes is found to be 103,231 (United
States census, 1930). Of this number, 6,152 (5.9 percent) are Negroes.
The average tuberculosis mortality rate (all forms, chiefly pulmonary)
for this group of counties in 1931 and 1932 was computed as 76.8 and
77.9 per 100,000, respectively. On the other hand, in the county
where the talc observations were made, the rates® for thess years

" are 53.2 and 146.7, respectively, even though there is a amaller
proportion of Negroes (2.5 percent). ‘

" The sudden incrense in the tuberculosis death rate for 1932 occurs
in other counties for the same year. What is more important and
to the point is that probably not more thaa 100 persons in the county
bave been exposed to talc dust during the period that the mills have
been in operatiéh. Itis apparent from the medical findings considered
in the light of the dust exposure, that a compatatively small propor-
tion of the workers have been exposed to dangerous amounts of dust
over a period sufficiantly long to produce disabling pulmonary changes
or predispose to tuberculosis. It is not felt, therefore, that the in-
cresse in the tuberculosis death rate for the county in 1932 can be
explainéd by exposure to tale dust.

"+ Catooem, Oordon, Ofiser, Facain, Picksm, Walker, snd Whitteld Comntisa. .

# Risanial Beport, Depurtzeot of Public Evaith, Geargla State Coard of Fealth. Atlaatn, 100-32.
THIS DOCUMENT WAS NOT A RECORP.OF . ' =-==-5519953 | B
PT!?G INDUSTRIES, INC. DID NOT Cofn?zﬁfﬁgn:“ % L A '
IT’S FILES AND CANNQT BE AUTHENTICAIED

PAR AT gl by e Wt

O




L -
—

e
hadatiad NUNY T

Sl g e en e
. o arm w

Y Tl Flsssiananind <

Lonoe .
B g o ]

inous matrix"is’ deﬁmﬂe!y i zeohte. In cbntmunuon of the same
series of papers,’ the bebavior of sctivated sludge will be shown to
conform rigidly to_the action of a zeolite. The sterilized sludge; for

enmple, can be regenarated by ‘'sodium-ehloride in exactly the same -

manner as the commercial zeolites. ‘Under natiiral conditions, how-
ever, the regeneration of the sIudge is’ bechm.cnlly called & “reactiva-
tion ”, with the bacteria as the active agents instead of sodium chloride.

Nn.tural sludge is, therefore, termed a ‘*bio-zeolite.” In conelusion,
the clotting enzyme, or sewsge collo;d of t.he enrherchemsu wﬂl be

u:lenaﬁed with the sludge zeolite. -

P -

MLK-SANI’I‘ATION RATINGS OF CITIES

Clties for Which Mlk-Sanitation Batings of 90 Perceni ar Mbre Wers Eeported
_ by the State Mnk-Suiuhon Anuwritiu Dunnc the Period Jnmury L 1933. te

Dmnborﬂ.uu - . .

* The uccompnnymg table gives the ﬁrst nnnunl revision of th
list. of American. municipalities for which milk-sanitation ratings of
90 percent or more have been reported by their respective State milk-
sanitation suthorities, and includes those reported from Jaauary.l,
1933, to December 31, 1834. Lista- previously published have now

-

-lapudnndshouldbedxscarded.- e

. The primary reason for announcing such ratmg: from t.une to

t;m.o is to.encoursge the mummpa.lmea of the United States to attain
-~ and maintain a high level of excellence.in the public health control of
milk supplies. - Another reason is to furnish the traveling public

with -some means of knowipg the.cities in ‘which mills sanitation is

" properly’ done.- -It: is .amphagized, however, that the Public Health

Service does not intend to imply that cities not on the list are neces-
sarily doing poor milk-control 'work. .-Some cities which are doing

" “excellent -milk-control work are not included, because. arrangements
" have not yet been made for the determination of their ratings by the

State milk-control suthority. In other cases the ratings which have
bomdatammedbythasuto mnowmorothanZyemoldmdhavo

thenfore lapsed. -
- The roles undarwhch o mumcxpnhty is mcluded in this list are as

- fnllows. .

(1) All ratings must have been da;armmed by the State milk-control

: guthority in accordance with the Public Health Service rating method,
based upon the Public Health Service Milk Ordinance and Code.

1+ (2) No city will be included in the list unless both its pasteurized-

‘milk and its raw-milk ratings are 90 percent or more; provided, that

cities in which only raw milk is sold will be included if tha mvr-mle
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(3) The rating used will be the.latest rating submitted to.the . . ..
Public Health Service, but o, ratu:g will be used which is more then
2 vearsold. ,. .

) Addmonnl supplementary lists will hereafter be published
quarterly, and completa revisions of the entire list semiannually.

(5) .Occasional surprise checks will be made of the rating methods
used, by the State, and discounts will be applied if State ratings are
found to be more than 5 percent too high.

(6) Ratings will be accepted for any city irrespective of t.he type of
milk ordinance in force, provided that the ratings have been made in
accordance with paragraph (1) above.

Cities are urgently advised to bring their ordinances up to date at
Jeast every 5 years, since. ratings will hereafter be made on the basia
of later editions if those adopted locally are more than 5 years old.
Itualsourgedthntmhesnowonthehstdonotpmmt their ratings
to lapse, as ratings more thad 2 years old connot be used.

Cities which are not now on the list should improve their milk
supplies as much as possible and then request the State milk-control
authority to determine their ratings.” Where the Public Health
Service Milk Ordihance has not as yet been adopted, thoughtful
consideration should be given to the admn.biﬁty of its adoption,
for the reason that the standard rating method is based upon the
grade A requirements of the Public Health Service Milk Ordinancs,
and it is obviously easier to. satisfy these requirements if they are

" included in the local legislation. Copies of the Public Health Service
Milk Ordinance and Code are svailable upon request. -

State milk<control authoritiés -which are not ‘now equipped to
determine municipal milk.sanitation ratings are urged to equip
themselves as soon as possible in fairness to theit cities. The pere
sonnel required is very small, as in most States one milk specialist
will be sufficient for the rating work. The Public Health Service
will, upon request from the State milk-control nuthont;v', furnish
assistance in standardizing the rating work.

Cities which are enforcing the Public Health Service Milk Ordi-
nance and which have nevertheless failed to achieve ratings of 90
_percent or more, should determine whether their low ratings resulted
from failurelo enforce the ordinance strictly or from failure to bring
their ordinance up to date.

The ratings on swhich the accompn.nymg table is baaed apply only
to market milk. Family-cow milk is not included; and consumers
should, therefore, not infer that the milk from nmghborhood coOws in

thn; = suchemesxsofahlghgmda.
milk s _ , l BB_0019955 1
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" The inclusion ofacmym this list means that the pasteumdmﬂk

sold in the city, if any, is of such a degree of excellence that the
-wughted average of the percentages of compliance with the various

.« .items of sanitation required for grade A past.eunzed milk is 90 percent

- axmomscens bt similesi tha EcERESseld in the city is of such a
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-4, and parntyphoid bacillus B, diphtheria toxin-antitoxin mixture,

“which potency standards or tests have been established.

degres of excellence that the weighted average of the percentages of
compliance with the various items of sanitation required for grade A
raw milk is 90 percent or more. However, high-grade pasteurized
milk is safer than high-grade raw milk, because of the added protection -
of pasteurization. To secure this added protection, friendly cusiomers
of high-grade raw-milk dairies need not discontinue their patronage,
but may pasteurize the milk at home in the following simple manner:
Place the milk in an aluminum vessel on a hot flame and heat to 155°
F., stirring constantly; then immediately set the vessel in cold water
and continue stirring until cool. .

BIOLOGICAL PRODUCTS
-

FSTADLISHIENTS LICENSED POR THE PROPAGATION AND SALE. OF VIRUSES,
SERUMS, TOXING, AND ANALOGOUS PRODUCTS

There is presented herewith a list of the establishments holding
licenses issued by the Treasury Department in accordance with the
act of Congress approved July 1, 1902, entitled “An act to regulate
the sale of viruses, serums, toxins, and analogous products in the
District of Columbin, to regulate interstate traffic in said articles,
and for other purposes.” '

The licenses granted to these establishments for the products
mentioned do not imply an endorsemeat of the claims made by the
manufacturers for their respective preparations. The granting of a
license means that inspection of the establishment concerned and
laborntory examinations of samples of its products are made regu-
larly to insure the observance of safe methods of manufacture,
to ascertoin freedom from contamination, and to determine the
potency, or safety, or both, of botulinus antitoxin, diphtheria antitoxin,
perfringens antitoxia, scarlet fever streptococcus antitoxin, staphylo-
coccus antitoxin, tetanus antitoxin, vibrion septique antitoxin, anti.
dysenteric serum, antimeningococeic serum, antipneumococcic sarum,
bacterinl vaccines made from typhoid bacillus, paratyphoid bacillus

-

ES, INC.
D CANNOT

diphtheria toxoid, diphtheria toxin for Schick test, scarlet fever
streptococcus:ztoxin for Dick test, scarlet fever streptococcus toxin
for immunization, and the arsphenamines, the only products for

The enumeration of the products is as follows: Serums are placed
first, the antitoxins, being more important, heading the list.: The
other products are arranged generally in the ‘order of their origin.-
The iters in each class are arranged alphabetically. :
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.. , made ftom colon basilos. goaccaccud, partumls besillus, posumosscmis. saplylogoesas albas,
;s . BEphylecocns aumas, sod STwplomens.- . T T
Multned Biclogical Labeestories, Ewrp & Dohims, Brosd sod Wellace Strasty, Philodolphia. Feo~
Liosese no. L - . ' - . . - nt o

. - Botolinms agtitaxing diphtierin ancitarin: eysipsias stTettocson antitozin: B, histol ytieus satitosin:
4 ooy Be odéinntlens antitaris; perringwos ansitoxin: scarist fever stropcoroocus autitosia; B. sordsill

o, sotiesiz; staphylomocoos sptitoxin: tetaaus satitoxia; vibriog septique astitexin; sstinthres

‘. setam, agtimissenic seurn, sntiveain. (Mesrctls crotaliciae); antiventn Dothrople: ansivenia (cro-
7.~ talus tervificm); pormal Detes sroms. samlipux vacuos) mbiss viocioe (Paster);. fables vaccioe

ditphtheria. tomid:
Brrwan, of Leboméaries,

-, 18 Cee e .
. Laderie Loboratories (Ine.), Pesrl River, N, Y. =Licsne no. I7: Jee e
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PoMIROOCTES. peeudo.Zphthets baelling staphylocorrus albus, saphylomoens surm;, staphylos
oo clwo, swptocoocs, and typboid basiliug: dipbtheris toxis-antitorin mistnre; diphtheria
toznkd; staphyleszns taunid: diphthacia togin:for Sohick tast; scariet fetar strepiocoocus tacdin for
Dick tast; scariet fever streptococsas togin lor immunization; pollen artraets; poisoa ivy etract:
Poison aak axtract; animal epidermal sstraots; snimal fod estracts; vegetabls 100 extoty-soigml
ol extinets; vegstably ol extracts; aidiomyvon axtreet; trichophyton extract; snake venog) solurion,
Bactario-Therspticr Laboratory, Astaville, N. C=Liswe po. 2: - : -
Watery axtract of tabercie bacilll (von Ruck); madifind mbercis hardiius derivative (von Rusk),
Q. LI, Shertman, M. D., Ioc., 14400 Esst Jeflermm Avenus, Detroit, Mich.—Lictie no. 300
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basilios, staphylwooers albus, staphyioroccas sureus, streptococenss, sod typhoid bacillus; pollan
astraety: becierisl antigens Qade (rom colon tweillus, gonococens, micromneeus catarrhally, posmus
cocona, peridodipboheria bacillas, staphyioooreus albus, staphyiococons sursus, amd s@eplocoecus.
The Abbott Laborutories, Fourteath Strest and C.-W. Interurban Railroml Tracie, Notth Chicsgo,

NL=Licwsse no. 13 - B )

Bastsriat vaccinw made from acns berillus, Brucells mwiitensis, coion basiliug, Friedlinder bacilles,
cnoooec’, infosnrs bacillas, microcootas chtatrhalls, [Blerococcus tetragenus, paratypoid becillus
A, paratyphaid becillus B, pertussis becillas, posumocoesus, perudodiphtheris beeillus, staphy-
looooens albe, StopRYIONOOETS aurens, strepiococnns, apd typhoid hectilus; becterisl satigens made
rom acne baciling, colon bacilliss, Friediinder bactilus, panocooiny, misroeoeets chtarrimlly, poso-
Tooerrns, pemulodiptheris bacillus, stephylococous albus, staphylocosens sursus, SITeOGONLY,
polian extracty; yoimal apidermal qxtrasts; aaimal fomd extracts; vegetable food extracts.

The Upjohn Co., Ealnmamo, Mich.—Liceass oo, 5i:

Pactarig] vnceines mady frord colon becillns, genoeoeeys, in‘tusnss bacilis, mierneocens entarthalis,
paratyphoid beeillus A, psrstypimid beriihss B. posumocoreus, pscudodiphiheris baciilus, staphy-
lococntis altwes, Ataphylomosis aurmm, streptocncens, apd typhoid becillus; bacterial antizen. mads
{rom rtapbylosorcus agrens: pollen extructy, ' ’

E. B. Squibb & Sons’ Ressarch and Biologioal Laborstoriss, New Brunswick, N, J.=Liore to, §2

Diplrthwris antitoxin, seywipalss siteptocncius natitoxin, prriringens antitazin, soariet (everstrepiocoes
cus antitmeiy, Setsooe spticads; aptimeniogoroocis serue; antipnenmoroveis serum; antisireitos
coredo sermnm; immune giobulin (hamsu); normal horse seram; simallpox vaccios: rabies veovine
{Pwstaur); rables varving (killed virus); bacterial vaecines made from acns beeillor, eolon bacillas,

- FrisdliAnder bacillus, sonocecens, inflinenm bactihg, Baningotorens, microcooes catarrinii, paraty-
phoid nelllav A, peratypboid bacillus B, pertussit busillas, posamacoesas, parodod iphtharis acilivg,
staphylomems slbas, staphyiocoreus surens, stapiiyloroces gitreus, Mreptnenceas, and typhold
basilhe bocterial antizen made from staphylotucens sureux: leucocytic extrecet (rom the bovse
dipivcheria taxin-antitoxin misture; iphiheria taxnid; staphylocoots taxoid: tetaous tosoid; diphe
theria tosin for Selvick tert; smrist fover stivDtororens toxio for Diek test; seariet fever streptococcns
tonin for immuoizetion; pollen moiracts; POOB-IVY sxtract: poison-onk extrect; sreptecamine, e
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34 stsphenaming, sulpbarspbenamiss., AR
= El Lty & Ca., Indunepelis, [ad.—License ne. 58~ - - cem o5 uw
g 12 ‘ Diphtheria antitoxin; erysipelas straptoooecns aotitocin perfringens aotitoxis; tetanus antitoring o -
e vibrion sptiqoe antitoxin: antimeaingocossis swram; Antiposumooooric swom; Antistreptorontio Qu.g
'3 swrum; normal borss serum; bamestatis swum (Lily): heterophile antibedy; smalipox veccine; mu—.
tables vacoine (Hefris); tubreniin old; bactarial vaccines Daue trom sene beeilhug, cholara vibrio, <3 Ei
_.-‘g olon bacilis, Friediindes bacillos, sonoeoomas, intenss bacilius, micrococcns eswrrhalis, pass- LU ¢ (7] &
gl typhold bacilins A, Peratypbold bueilius B, pertusis bacil'ns, plegue bacillus, pueumocoeens, stee &8 € 7 3
byt pbylorocens albos, sephylocooias sureus, Srepiogoceus, and typhoid baciling; bacteris) vaceine o . b=
: made from partially poeamovonci; diphiberis toxin-antitoain mizturs; diphcheria toxoid; (O = 3
X diphthatis tixxin tor Sebiok teet: becserial antigans mads v scne bacilica, colon beeiligs, xemaveo- b= Z L 4
=3 cns, staphylocooas albos, Siaphylosocens sureus, and sireptococees. OQ L
Gl andt Laborssocieds Marietts, Pa.—1icesse 2. 6 =xz0
e Diphbtharis sntitorin: sariet feverstrwptococcns anttavin: tetanus antitozin: sutimeningceocciesemar: ¢/ B
-1 satiposgmooncoie sartn; Antistreptococeis semm; pormal horss serum; smallpox vActing: rabies '(o'z
e vaceine (Pustenz); rables vaccios (iiled virm); tabercaita old; tuberculia B. E.; tubercalin. B.F; & % =
£ Daczarial yaeines mas (rom acns bacillus, pooscooous, infuenza bacilius, parscyphold beellhus &, |\ ™ of
L mmm&mumpmmnmmumnmzmu
Ar¥ sares, streptacoos, and typhoid bacillos; diphitheria tosin-antitozin mistare; diphtberta tozoid: (; ﬁ-q
35 diphtheria toxin for Sehick test; seariet fever streptocoecus toxin for Dick tats scariet fever sirepee = & =
4 * coctus caxiu (or ioumanization. . . Dt},"{
10y Antitoxin and Vacpine Laboratory, Depertment of Publis Helth, Commpaweslih of Mamachussrs, L) — )
ot - 3 Bouth Gtrest, Jamaies Plsin, Baston 30, Muse.«-Licse 0. 64 O fH W
) Diphtharia agtitosin; sriet lever STeptocoecs antitoxin; antimeningococeis serum; antipoeamo- O 2 =4 U
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«, s Dipbtheris suticazin; erysipsk antiaxin: periticgans. sotitovis: tsomar sntitevin:
LA mwmwmmﬂm“nﬂmmm
< vussiae (iled viras): baoterial raceinae tads from acos becilha, colon bacilios, Fristilodes becilius,
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Radiss vaocioe (Herris). - s
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‘ ooras, pempdodiphtheria bacillie, staphyiomecas albos, staphylococss aurens,. staphylococeus
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Rabim vacrine (killad virns).
Jenss-Gulsbery Labotatoriss, Tweaty-8rst a0d Pana Streets, Koo Clty, Mo.—Licre oo, 53:
Betnlinns antitoain; antiantheas sergoy; mables vacoine (killed virus); hﬁlhlvuﬂuushm-
Brocsila palitensis: diphtheris toxold.
mmmmwmmnmmwn—umm n:

T = svhsuts saterior poliomyelitis ssrum (hammea); tasterial vaocines mads trom sone bacilias, colon bacillis,

~.: ¥risdiinder bacillus, gonooocons, hfinanss basilies, axicrocess catarthalis; parttosls basiling, pose-
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268 Latyyutts Street, Naw York O
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0oes Pure Drng Co., Ltd., Notgge:
m Tnited Drug Co., 43 Laon Sty

Arvphenaming ..
Sero-Bactarinlosical Deparrmemt
Sevtiva, Martnre-Labp, Germary
tErp Clemical Ca., 170 Varick Str
Diplitheria antitarin; teranes 5
Tarcines ;ade (rom calog Tanil!
albug, Mias, o




Schick
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Mmmnmﬂhmmmmrmmmwm
baeillos, misromocars -ahtarrhelis, paratyphoid beclins. &, paratyphoid bacillns B, porrmess becilius,
PORISMHCOMIL, SEApEyiotooens alhus, staphyloscecus oareay; streptococcns and typhoid becillus.
mmmmwmmr«mwm—mﬂm
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Pitman-Moore Co., Zlonsvills, Ind.~ Licets po. 110:
Tmmwmmmm(mﬂm).mmmm

zmmwmmmmymmmphymmm
toroceus; dipbtheris tiooid; pallan extyacts, -
The W 8, Mertull Co., Cincinnatt, Ohio.=~Licvtse no. lu-
Ructarial mmmmmmmnnd’mcqmmmm &
lmcilum, gonocoos- Dicromonts. @marThaliv,-peratyphoid -bacillns A, peracypboid bacillux B, [
partusis bacillus, peendodipbtheris bacillas, staphyloooasus albuos, staphyiocooous sureus, staphys =
Jovoreus eitras, sreptomtrgs, (yphoid bucillns: baterial antizens made (rom colen beciilisg, staphys
mﬂmmum:ﬂmmmmdlmmm dlphm
toxin for Sehiek tass. - —-
The Wyatt Clinie Rewsarrh Luboegtorise, ‘rmn.m.—l.hnnm.ur e e
Bactsrial antizen mads {rom sroptococes. - _
Michael Rerss HDospitol, Twenty-ninth 3ecreet xnd Ellly A venoas, Chicaro, lll.—l’.lw-nn. §+3 N
Acute antarior poliomywiiity immuny sorum (hussa); Miﬂmm(m).mrm ’
immone serom (Busnan); normal hmmom sram,

YORRION ZSTABLISHMENTS

Instisut Pasteur de Perls, hrh.hm—uun-u-u. mmumrmmur.s.t”"

Charkiian, Pasteur Vecuioe Laboratories of Francs, 518 Fith Averns, Naw Yorio N, Yo

Diphtbaria antitaxin: tetanas antiterin; satianthrsx srum; sntidysateric semm: umsiplegue seru; Lad
antistreptoco e sarom; wmmmmnunﬂbmmm:un.u.mﬂm Jrrnan

alkne, anad staphylocotous anreon. o
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Selling sgats for the United States, The Winthrop Chemical Co., 170 Variok Strest. New York City: ‘:’

pherspbacemine: salpborybrTphapamins.
Connatrght Antitaxin Laborsiory, University of Toroato, Taronte, Capeda.~License 0o. 732
DlMMWMMWm&WMW

Lmnunu.nmhumn-nmnn-nu.mrmm-mnnun. Salling agents
for the United States, Anyio-Freach Drog Co., 1270 Broxdway, New Yark Clty. Seiling sgents for
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phaesphetumine. .

Institute Siarocaryples Milsnme, Via Derwin 20, Milan, Italy ~Licenme po. 87. Selling aywats (or the
CUpited States, Opo-Fiermacsl Ca., 7 Claveiand Flacy, New York Clty; Inalian Drags Imperting Co.,
T8 Latayutts fireet, Now York Clty, -

Antianttras yarnm; bactwris) vacvines tade from cokm mmmmm
lowevns nitvas, staphylscocens survas, StAphyiococens citrsus, snd siTeptomoeas; McApEeaamine.

Boots Pure Drug Ca., Lid, Noteingham, Xngiand.—License no. 92. !dllumhrmtniudm
The United Drug Co., 43 Leon Strest, Boston. M . .

Arspheaamine diglucnside. .

Eero-Bactariological Department, Bayer-Meister-Lurics, Bohﬂmﬂn.l La. l‘utml:dmru. A. Q.
Feetion, Marbury-Lahn, Germeny.—~License no. §7. Zeiling sgents for the United States, Tha Wine
thunyp Chemicat Co., 150 Variek Strest, New Yark Clty.

Dipuitheria sntitosin; tetanes spatitexin; antistreptoceccie strum; normal borge sevoom; hcuml
mmmmmumupmwﬂrﬂ" hacklu, staphyiccorcud
sibus, staphylocoocus sureus, S SIEPLOCOCTTIN -
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