PLAINTIFF’S EXHIBIT
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JEE MARHATTAN RUBDER MFG. DIVISION
or
BATBESTOS-JANAATTAN, ING.
Pasmate, X2

[ X X X

A study of the boaslth hasards, 11’ any, incidant to the inhalation .
of dust and fumes st the plant of the Manhattan Rubber Mfg. Division of Raybes-
tos-Mpnhattan, Inc. at Passaic, H.J. was made betwoen Septenber 24, 1934 and
Novonber 1, 1934 Dy the Industrial Health Section of the Ilctroponf:u Lite

Iasurance Company. ]

MAX GLAUBACH, CS.A
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RLANT CONSTRUCIION
This plant consints of a aunber of bulldings constructed of brick,

concrete and stesl. The ground floors are of concrete and the remaining floers

are of wood. .
Fatural 1lunination 4s furnished by clnr glass windows., Artifi-

eial 1illumination is furnishod by incandoscont eloctric liphts equipped with

reflactors.

ZAN]L PROCESSES N )

Produsts sanufactured in t.n-. plant involving tho use of asbestos
are: bdrake lining, brake dlocks, and cluteh facings.

Thres types of brake lining are ndo:. These are lining made from
woven ssbestos cloth, dry procass lining, and wet précou lining.

‘The asbestos cloth is mads outside of this plast. The cloth is
trested with rubber, out ints strips aad folded to the sise desired. The fold~
ing is done in Departaent 36 on sachine #1513, This lining 4s cut to length
in Dopartmoot 8 on machine f1382. The dry process lining is made from a aixturs
of asbestos, rubder, resin, litharge and cotton, The mixture is mado wp in
Departzsnt 537 ia & rotary mixer. Canadian asbestos is used. Tus asbestos as
received is put through a hamnermill and thea through & picker and over a shakef
screen. The othar materials are kept in contalners. After the -L:t.m is
conpletod, it is taksn to Dopartasnt 53. The mixture is woighed and pressed
into sheots in & heatod pross. Several of thess shooto are heated in o press
for o givon time. The sheets are thenm out into strips to the dogirod width
on & mill planer. The strips are ground to the desired thickness in Gardasr




surface grindors. They are then out to longth and formod to a given radiuws $g a

beated press. Holes are drillsd in the 1ining on a geng drill machire. Tue
ends are choafered on abrasive wheels. %The lining 4s imspccted and packed for
shipnent.

"l'ho wet process lining is made from a mixture of asbestos,riudber,
litharge and waste material from the finished product of Departssat 53. This
sixture is made wp in Departmest 537. The different materiels are kept o eon-
tainers in etalls. A sovadls scale is eguippnd with an exbaust systom so arrang
thst two stalls and ths sonle ars exhausted at the same tims, TWhen the material
froa tha two otalls arc woighod, tho sculo 1a moved to tho noxt two stalls. The
workman woighing out these materisls is vory careloss in the handling of the )
lead usod, lomn.abuduoopmdwgutazctthelud on his hands tnd‘
clothos and on ths floor. Hes womma Willson silics respirator.

Gasoline is ussd s 8 solvent for the rubber. The mixing 4s scoon~
plished in a mixer with rotating paddies. The material is thon taken t0 Depart-
mont 53 whore 4t 4s formod into strips by meuns of sn hydraulic press and a mold
The stripc are driod in hoatod prusses, ground to size in the Gardnor Grindars
apd cut to longth with an abrasive wheol. The lininz 4s then formod on ho.u'ad
sapdrels to the desired radius, Eoles are drilled and the corners are chan-
fered. The lining is inspected and packed for shipment.

The brake blocks are mads fros a mixture of asbastos, rubber, resin,
1ead, etc. This m‘.u sade in Department 53T. The blocks ars formsd in
bontod molds and in s steam press in Dopu;.-hout 52, The blocks are than turned
‘%0 oise on & latho and cut to widih on & band saw. Thoy are £inally put inte




s sandblast cabinet and the surfaces are blasted.
£inished block 1s !.ppoetod before shipaent.

seat 39.
nclds and presses.
are punched, and the facings u-o inspected bafore

with rubber.
eloth 1s cut and the nﬁl ars fastened together,

hostod molds and proessed in a stocam pressc. Aftor

separate pleces are molded togsther and then they
the othar facings.

4s compoundod in Departasnt 1. The raw rubbor is

along with differeat compounding materisls.

—
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lesd, resin, sulphur, earbon dleck and waste from Departmont 39.
aye mixed in Departsent 537 {n a rotary mizar and tho mixture is corted to Depar{-

Holes are drilled and the

Dry process clutch facings are asds froa a aixturs of asbastos, rubbol,

The material is weighed and the clutech facings are formsd in hsated
The fecings are then groual to the desired thickness, boles

shipment.

Ons cloth type duteb tnciu 4s made from woven asbestos ciof.b treatad
‘Tue cloth s folded and eircled on & econing machine.

The folded
The facing is thez put into
eoming from tho moldc, the

facine is ground to tho thickness dosired and holos are puachod,
. The othor type of cloth cluteh fecing is made by punching ths rubber
treated cloth to size and then putting scveral thicinesses into the molds. The

follox the sams processss as

Tho baso stock of tha rubbor used throughout the differont dopertaentd

recoivod in woodon boxes snd

storod on tho third fleor of the building. As tho rubbar is mooded, the boxes
are openod anl tha mass of rubbor from ench box is plnccd in a povor cutter that
outs the rubbor mass inte six ploces. Thoss pioons are eerriod on a comwveyor
4o the second floor whore they are woighod {ate mixes for difforont dase stocks

These material
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In some of the products the rubber must bs free froa any foreign
attar. The rav rnbbu: is put through mills and then put through & machina
© tae out foreign matter. '

Ths compounding materials such as litharge, sine oxide, sulpbur,
rouu‘. eiw, azd olls are kept in 2 rov of hoppers and tanks that discharge
on the first floor. A traveling scals is mounted on & small 4rack t..\ut suns
under the length of the row of hoppers. Ths batches of compeund are weighed
into open conteiners as desired for the diffsrant bases. . ' .

The hoppers are £illed from the second floor. Some of ths materisls
are sifted through s sbaker screen before entering the boppers. The litharge
(D-70) Ls received is metal druns, It is dumped from the drus through a
grating into a Bia. This duzping is done in & small corrugated Lron lolwd doca-
ted on the morth side of the storage dullding and receiving department. Aa open
bolt convoyor oarriss ths litbargo to the second floor of Departmsnt 1 where it
snters the bBopper. 4 cloth scroonod bax 13 usod ¢ allow tho air to escape M
the hoppers and kesp the lithargo dust froa tho a;tnozyhen. Onc man doss the
dunping and woars a Willson Dustite sespirater.

Two Banbury mixsrs and six cozpounding allls are used to maks wp thal
various bass stocks., As the ribber comns trﬁn the compouniing aills, it is
placed on & conveyor and carrisd to tho center of tho building where two colored]
men yemove it, dust 4t with sospstomn and stack it onto skids. Each bass is
taggod and £inally stacknd 4into opon racks until moodod or token directly to
t2a dopartaont vhare it 48 1o be ueed. '
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Eoldod rubber products are msds in Deportmont 4. The baso stock
is roworked in rubder hn-. It 18 ocut into strips l.ad.put in tubo wmachines
that produse solid strips. Thoss strips are sut {nto pleces and placsd iz metal
-oul. Ths m0lds ave hsated and pressed for a sertain tine, setting tha mibber
to the shape of the molds. 7The molds are stripped and the finished rudber $s
trinned and inspected bafors packing for shipment. )

Rubber bonded adrasive wheels are produced in Departsant 2. The
base -toci rubber is melted and nixed with asbestos, litharge, carbon, sulphur
and sbrasive matarinls in an opea conu!.nor.. 4 colored man does the wsighing
axd mixing., He does ot wear a respirator while bandlins the dry materials,
The mixture u uolded to tha desired sizes in molding machimms. The molded
whesls are then put into ovens wbere ths solvents mldrivcn off and the whesls
sot. The wheels are trusd on lathes and grinders. Thess machines are exhausted
The smaller wheels bave Babbitt canters. These centers are poursd from & band
ladle. The Babbitt s melted in & pot under an exhousted hood.

largs nibbcr shests used for flcoring and floor protection are
sads up in Doportment 26. Ths bass stock 4s rolled to the desired thicknsss
and put into large bested prasnes where the rubber is cured or sot. Mats of
warious dusicns and colors are mads by cutting out soctlions and incorting or
inlaying sections of differest shapes and colars.

Rubber tubing is made in Departmesnts 5, 51; 6, 31, and 7A.
Tuding 4is producod for various purposes and of various sizes. The base stoek
4s usually reworksd :.a‘ each departnent before extering ths tube machinss where
the tude is prodused. The t\bss are cured on matal rods to give the dssired
inzidy dinrators. The tubing 4s dustod with soapstoms, whoat flour or rice
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flour as it comes froa the tide machines to koep it from sticking to adjacent
suding.

In some eases the tub!.ni Pusses through braiders shers a fabric cover-
ing i braided around 1t. Departassts 7A and 6 do this type of work. Some
types of tubing hove various layors of fabric. This ia accoaplishod by wrapping
the tublng with cloth improgmated with rubber and allowing tho rudber to set
at tho same tinc. The rubber of the cloth and tubing joln togothor and the
result 13 & solid tube with m-z;- of fabric. This type of tubing &is much
stroppor than plain yubbsr tubing.

The ¥V type belts are made of & so0lid rubber core with a flbﬂ..c. cover-
ing. This fadric covering is applied to the core and cured in heated molds to
assurs the shape I.nd.luo desired. .

Flnt bolts are mnde of cloth imprognntod with rubbor. Tho cloth is
folded mechnnically and eured on hoatod mandrels, the edpee boing ncaled
together by & strip of rubber applied aftar the tolding process. In the case
of long belts tho curing is accorplishod in hoated prosses.

In Dopartment 54 metal pipes, pipe joints and tanks are nnad with
rFudber. Tho rubbar is applied over a eoati.n; of ribber cemont in thin layers
| o the desired thickness. This is unoured rubbsr and s applied with band
rollers. After the rubber is in place, it is cured in heated tanks saking e
‘| #0144 rubbor lining out of the ssveral layers applied.

In Dopartmant 5 rubber tubing of various sizos is cut to longth and
placed on mapirels ia lathe grinders. The outside diazoter is ground to the
sise required. Other products are ground to size in this departzment also.

.~
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Wool scouring rings and Minturn Vasuum dryer strips were ground at the time of
ths survey.

Grinding of rubber rolls of large dimensions, such as paper aill

baust systens.
SERSORAL FACTLITIIS

Drinking water is supplied throughout the plant by dubbler fountains
of the sleetrically cooled type. Wash rooms and tollots are adequate and are
kspt clean.
PIARL HOUSEKFEPING ‘
Housokeeping 1is good ia most dspartments. At the timo of this survey
portabls vacuua cleanors wore used in clesning the rafters beforo painting.
METEODS OF SACPLING AND ANALISIS
Atmospharic dust and fumn samples were taken with tha impinger
at the breathing sone of thn workmon at representative operations. This instru-
sont, dovelopod by the Unitod States Public Hoalth Sorvies, is the standard

(L&2)

mothod usod in this country. Alr is drawn in throuch & glast tube at the rato
of onc cubie foot per mimute. The tube ends in a constricted orifice under the .
surfaco of distilled water contained in a flask. The air passes through the
orifice and impinges upon & glass plate shich breaks tp the air stresa, allowing
ths dust particles to be wet and entroppod iz the water in the flask,

Alcohol 4s sdded to the sasple as a prasorvative to inhibit the sclu-
dion of the finn silica particlen and else fo prevent the forentl
(1)Comprrative Toote of Inotruscnts for Doteraining Atmonpheric Ducts, Publie
Boalth Bullotis #144, U8 Public Holth Bervico, Troac. Dopt. ¥ach. DeC.Jaa. 19

{2)The Impingor Sampling Apparatus as Usod by tho U.S. Public Honlth Scrvies,
Publio Health Roports, March 18, 1932, Vol. 47, UsS.P.H.S., Treasury Dopt. Wach.

.c.

rolls, 4s done in dopartment 28. The majority ef thess griniing machines have .L.
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ites of the fine particles by clusping.

Suction 4s supplied for drawing the air sszple through the implnger
7 means of an ejector, or elss an electrically driven punp whars cospressed aly
5 pot availsble to actuate the impinger.

The dust counts were made by ths methods and technique developed and
used by the United States Public Health Serviocs. Purticle size -uw,uatc werg
sade of the dust by a direst projection DM. The results are tadulated and
sppear in the grapus attached at the rear of the report. It will be noted that
from 87 to 95.1% of ths particles are less than 10 microns in grestest diaseter.

The following table gives the results of analysos of air samples
taken u'jb vepressntative points.
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Lead 1s present in moat of the processes in comdination with a pwmber
of other substances, but with the exception of lead, these substances are mot in

JOXICTTY OF LEAD ).,LJ,M,L -’o'ml,.a[-.-m_ . f';':.....l.

Lood polisoning 4s the commoncst of the industrial intoxications.

The toxicity of lead depends upon a number of factors such as: the fora .ot 1sad
taken into the dody - vapor, dust or solid; tho solubility of the lead ecompound
in buman tissues; the mode of entry of lesd into ths body — inhalation, ingestiod
or skin absorption; the sxtent of exposure; individual susceptibllity which is

heightencd by numerous conditions particularly by previous attacks of poisoning.

Among tho most rondily toxic ot.t.ho inorganic lond compoundr are the
oxides, tho carbonnte, the sulphste apd the ehromete.

Lesd 413 a cumulative poison and, with'n fex exceptionz, industrial
load poisoning is usually a chronic condition cezused by the inhalation or in-
gestion of small amounts of soluble lead over long periods of ﬁ.-. This mn’
of poisoning may go on sloxly for s long period without manifesting any of the
charactorictic acuts symptoms., Lead inhaled, however, is far more rspidly and
surely toxic than lead ingestod, sinco it roaches tho blood strecan more directly
and compnratively little is eliminatod uncbsorbed. .

'K‘h.ero 1; 1ittle spgrecrmont in tho ectu;tacl aade by various autherie-
ties on the minizua amount of leod which can cause poisoning if taken into the -
body. For practical guidance, howover, it can bo assumcd that from 1l teo 2
ailligrans ¢taken in daily over a period of months or ysars BEiy cause poisoning.
4 pmber of factors alse enter into the estimstion of the emount of air breathed
by a mas at active work during the .voz-nn. day. '1_'». cubic maters of alr in e

-

large snouzh quantities €0 be bazardeus. Asbostosis will bo discussed in general [rebort.



tan hour day 43 a3 estizate which Vt'ry probably errs on the safe side for the
sverage workman. On the basis of 1.'.hou caleulations, the lead content of the
I.J.l' of workrooms whare men m continuously sxposed should be kept as low as
0.1 of & milligram per cudic meter c_t: air or else strict measures for p'rohcu.od
should be installed ¢to prevent poiut.tu. _ ¢

The symptoms of chronic lead polscning are many and may manifest them-
selves throurh the gastro-intestinal tract ms 4in the familiar "lead colic® or
the psurc-vuscular system or both. Among the symptoms most commonly moted are
colic, metallic taste in the mouth, obstinate constipation and loss of appstits,
auscular weaknsss, particularly eof ths bands and wrists, nouritis and joint
pains, loss of woight, boadache, dissimss, nsusoa or wemiting, gostric astr.a1
or fatigws are among the minor symptoms that sty or may not be presest.

The principal dilgieuue signs for the dntcction of lesd poisoning
4{n 1ts carly stagos or of lood absorption, which it oszonticlly pre-cliniecal
poisening before the onsot of rymptoms, erc ashem pallor of the skin, tremor,
lgnd lins oz the gums, stippling or barophilic degoneration of the red blood
e;lns. bomatoporphyrin in the urino and mlld socondary anoris. Other sbnor-
salities in th- tlood which are cheractoristic of lead poisoning aro polvehro—
zatophilis, ehnngcd relative mpertim of lysphocytes cnd polymorphonuclear
letkocytes, incrocsed mononuclesar ulll and increased reticulocytes.

Reponted phycieal examinations should be made of workers exposod to
load at fnirly chort intervuls of from two to six montha, deponding upon the

geverity of exposure. It 4s izportant to prevent the eccurreace of lead polison- '

ing, sincs, evon thongh it 4s not often fatal under modern conditions, it fre-
quontly ropults in prosaturc dcvelopment of chronle ‘dogonnrative conditions 4n

‘
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| the eirculatory systesa.

The plquoehcultry of lead pohoiin; and the treatmant to be pursusd
have been the sudject of intensive experimentation and study by lnb(’) and his

associates st the Jarvard School of Public Eealth and by hhonw and his
oollsaguss of tha University of Cincinmnatl,

(3)1ood Poisonings J. C. Aub, et alj Filliams and Filkins, Baltimore, Md. 1926,

265,
{,LP)OA tho Normel Abaorpuoa and Excretion of load, I-IV, R. A. Kehoo, T,
Je Cholak, Journal of Industrial Hygievo, Sopt. 1933.




LONCLUSTONS AND RECOMMENDATIONS

. The dust counts are low with the exception of saaple £4 in Depart.
sent 53. This concaving and berding unit 43 not exhaupted. Although this oper-
aticn is intermittent, precautions should be taken to eliminate any basard by
adequately entrapping ud exhausting the arising dust.

Samples £26 and £34 4n Depertment 2 and sample #51 in Department 13
these operations shonld bo dope under exhausted hoods to preveat the dispersion
of dust throughout the rooms, l’hn oparator at these and all other utah unixing
ofcnﬁou should de taught and compslled to handle the materials carsfully to
prevent the spilling of the materisls on their clothing and on the {floors.

Samples f87 in Dopartmont 5 and scaplo #88 in Dopartaant 6? careful
haniling of the soapstons and flours used and proper applicatioa of exhaust
hoods over the pans and et the discharge ends of the tube machines would gres
reduce the dust concentration cressted at theso polnts. l '

. It will also be noticed that where there is an incresss in dust
counts and whers lead compounds are pressnt, as in sasples #4, #26, #34, F62
and 788, there 4s a considerable increass in the concentration of lesd compound
4in the air. The eliminstion of dust at thesa points .vo\ﬂ.d also tend to slinmin-
ats tho lesd compound cocncentration.

In sddition to the samples listed in the precoding paragraph, the
follewing wers found to contain excessive amounts of lesd: sazple #i3, Depart-
sand ”;'ml #30, 31 and #35, Department 2; somples #39 anxd #.3, Departmany
) | 5313 sanple #76, Department 285 sanples #82 and #8,, Departaent 5. Although
thess operstions are exhausted, they sh;' an excess of lensd concentration which

may be duo to the fact that the hoods are nmot properly placod or the suction 1s
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nc.;t sdequate to TemOVe the arising dust,

Saxple #50, Department 261 If possible, exhzust should be applisd to
gus cutiing operaticns to .u-mg. the leald concentretion. a

Sanples £53, 57, 58, 59, 60 in Departvent 1t Tho Banbury aixers and
mubber corpounding nills whero load compounds are uced should be exbausted to
sliainato tho lend eompound dust generated. Tho pollutios of thu alr at the
east ond of the departmest where the row rubber is cleancd is probably dus to
the Banbury m.;-- and compounding mills locatsd pear this section. The opsre~
tors ahould be warned to handle the lood carofully. )

Sezple §102, Departzent 1t This sazpls was takeon under the respirator
of ths worlkmun whils bhe was dml.;; drums of litharge through 4 grate.onto a
belt conveyor which conveys ths litharge to the boppers. A mechanical means
sbould be instolled, if possible, for the dumplng of litharge at tl;ta placa or
 tbe woriman should be supplied with s positive proscure respirator and en ex-
baust hood applied proporly. It was aet-od that clouds of litharge ware blown
from tho shed and pletfora and there is & poscidbility that this lead would be
carried into adjolining bulldings. This would create an unneccssary hasard,

Eaxple #103, 208 floor, Departvent 1t The load concentration at this
péint wns axcessive. An exhaust should be uppu.d.to the open bolt conveyor and
st the hopper end to prevent the pollution of the air im this room. The prese
mathod doot not kesp tho finsr pnrticles from boing dicporsed into the atnos-
phoro of tho room,

Saxplo #58, 204 ficor, Popartrent 8: This sazple shows a slight
excess of lesd comceatraticn. This may bo dus to the working of the belting
uhrid-hﬂoth.rnb‘borh-t.anhthmmd state or moy be dus to pollu-

hd -;-,-~.u-—=--.v- e = - m———— -
. T LI . - . s > L M v v ——



tion from sources outside of this room. Exhaust hoods could be applied to the
tatles. |

Sasple #88, Departsent 6: The base .toék is reworked in s nﬂ.‘l and
4then put through the tube machimss.’ The mill and the tube machinos could be
exhausted to eliminate the lesl hagard at this poi.:t.

The workmen should be taught that lesd compounds are baraful when the
dust 15 breathed into the lungs and to handle it carofully. It was moticed f.huﬂ
the workmen were oareless in putting thoir hands into tho load compound and
brushing it on thelr clotbes. : l

Operations whers thare is an excess of 109& apd whars sxhaust systems
are pot practicable should be isolsted and efficient respirators supplied to
the workmen.

Lunch rooms should de maintainod and scparated from the dapartmants
where lead is used. Vorkmen should not be allosed to eat lunch in the depart-
mants.

gamples of matorial usod in the diffcrent products warc cbtained and
analyzed to determine harmful elemcnts. The following results wero obtainod:

Lud eozpouad n-'m; - 93.45% M

D80 94.34%
to R-56 24,652 lend; 13,917 total -mu .
l.'acto A rm trol Dert 53 g&-& z % 32; ol 1335 s

- Sazples of dust from thres grinding operations worc cbtained and’
Dust Crom rubbor grinding, Dept. 25, machine M6 - 7.:;; lesd

. S Black rubber Dopt. S, maching f1240 = 1,
* % groen rubtor, Dopt. 5, Bachimo 1311 - 12.48% .

¢
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Sazplas of @ust from rafters were taken in various departzents and
analysed. The following results mere obtainmed:
Dept. 2, é'lnt tro- over bateh mixing operations - 5..8% 1.-3

s 2, * grinders +60%

* 537, ' § ® weighing = 7.19% lead; 25,515 uu:. .mu
. 6, at end where tube machines wers located ~ .38% lead

. 25-26, 55 (4tx nm-) - 1.13% 1..4

. ’2 - .

- . - 2.“’ .

.26 (J.lt floor) - 3.50% °®
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Size of dust particles in microns
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Truoing abrasive sheels
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The Eanhattan Rubber Mfg. Dive
of Raybastos-llanhattan, Ias.




. .
Ashia o8 &

o T

.
ae
-
<o e o a———
. —— coma—
-»
¢ e

> RAadd

S i\

e
=K .
I— =
si -

. 4
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Weighing and pressing dry process brake lining

The Manbattan Rubber Mfg. Div,
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SAVFIE XQ. X0
Dept. 2

'nrlad!.ng bores on abrasive whesls, machine #1558 *
The Marhattan Rubber Mfg. Dive
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Vaighing materials for wat process dreke liming
mixture

The Manhattan Rubber MCg. Dive
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SNPLES B0, A5 and 46
Dept. 537 .

At hoppor of pickor and &t shaker
- screen

The Lanhattas Rubbor Mfg. Div.
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SOPLE M. L2
Dept. 53-2

Bstsuen two bagpers

The Manhattan-Rubber Mfg. Div.
of Raybestos-Maphattan, Ine.
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Cutting brake lining to length; power shoar
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The Mozhatten Rubber Mfg. Div.
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Grinding, reeling and moaswrinmg brake lining,
sachines §1689 and

#1690

The lanhattap-Rubber Nig.
Div. of Raybestos-¥arhattan, Inc,~
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i ALy Basplud  Yarticles pur cu. Particleg less
ft. air easpled tasa 12 altrens
per ou. ft. alr
- . ~teaaled ..
General air = weot  V20/% X6 6.3 (Y8 §
ond of seavs preca
Sase as f22 VI/% 2.7 0.6 0.3
At inspection tadle L 7.3 2.6 2.8
vovea tistd
Cenersl air - cast e 7.9 3.5 3.3
osd ef veovs reea
Inspectisn table as- ® 2.2 3.2 3.0
alased Lo besver doand
tse 8es « sasple taken
Laside anclosurs
Takes Just eutesds  ® 1.0 Y '
esclosure ’
Takes'inside 4 20.2 23.2 1.9
eatlesure
Saken suteids . bT 8 ) 1.5 1.8
estlosurs '
Takes Sasids . o2 3.3 .4
saclesure
Takea eutside . 9.0 23 2.0
satlasure
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It 28 noted tha$ only slight changes bad been meds in tho prepecs-
-4%0 Tood since be PWVEy in 1930, The method of ofling srd cenveriy the
fitre remains the sams. h'notod, 1ibs average dust count yemzined eo;:u.nt.

3 Extensive chesges az increased msthods of dust entrapping exd
ramll‘h the eard roon ware noted. The nﬂaod of cooveying the Libre fron
ths preparation to the card room i3 the seme and the fibre 4s carted froxm the
| atorage bias to the feed hoppers on ths cards in the sare mamncr.

Fatural vontilation is supplisd.by oper windows which occupy a;;rn-
mately two thirds of ths total wall space.

Saoples Ro. 37 and 3% were tzken bafore tho fibre conveyors Iron
the preparation roon were ru.nniu thﬂc sazples Fo. 40 and 42 ware ta.\mn after
the convoyorn wore put into opnration. Thn inorenmd eountl I uvldunu; due
‘to dust gezsrated by the Libre comveyors and loakago froa ihe olorage bips in
the card room. '

In ths test on the szclosted card, sazples 37, 38, ani 39 vera taken
before the £ibre conveyors wers operating and sazples Fo. 40, 41 amd 42 vere
.u.hn after ths conveyors were n;nni.ng. The Duslin enclosure is not effectiv
4n keeping out the fine dust, as evidenced ty the comparison of counts on
sazples taken sizultaneously inside and outsids the emclosure. The 1.:;croued
" counts mfter the comveyor was operating should be noted. '

The matural vent{lation in the weave roca is augnented by & forced
alr supply through the fan and distributing ducts used for booting in'the
winter ;onm. The chpnce of dust pouution from this outside air supply is

Tenots, a3 the dust co!laetoru are loutcd af. a distapcs east of ‘untun roon

kperhentd work is in progress on entrapping and exhausting dust ;tuﬂ.ud vy
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Attention is called to ths tests run on the cloth inspsction tadle,
with the mschanically opersted brush, shich show that the exbaust systcn is

effective in keeping the dust concentration domn to the sazme count l.'l tnder the

systen’of band brushing without exbaust.

The lead pollution at the mbber corpownding operations ef the
packing departzent has been corrected, as showva by the absence of lead in the

air sarmilss takeh.

An exhaust sysiez is ualer construction iz the eard roo= anxd expesi-
mental work is i» progress for entrepping azd exheusting dust nmn‘.@ by the
looms in the weave room, apnd until this work is commleted ami checks rum es the

sfficlency of tbe evheust system, po otber recommegjaijons can be aude.
Tests conducted in the card roon show that thers ic au incroace

4n the gemeral air dust content whon the fibre copveyers ere ia oporutics. Ibie
is dus to leakage of dust from the £ibre ptovace bius dn the card roem and
efforts should be made to peal this leakage.
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Dust particle sizes in microas
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Dust particle siszes in miecrons
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Dust particle uu:- in microns
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Dust particle siszes in microns
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- Manhein plant of the United States Asbhestos & Rubder Division of the

‘ance Company. s - .

The following repart 1s a stuly of dust conditioes in the

Raybestos-Manhattan, Inc.  This study was ocarried oo during February,
1930, by the Industrisl Health Sarvice of the Netropolitan Life Insur-

It Ls the third wiit 1o & series of stulies of the asbestos
industry in the United States and Canda.ta the furion of determining
the extant and pature of atmspheric polluticn to which ubo;tol workers
are exposed and whether there can be dcnnsi.ntd any haraful effect to

sack workers.
This study 4iffers from the two preceding ones in that thare

vare included physical exaxinations of employees, hence it is more com-
plete and informtivs.
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!ho ipinger utbd(n-u ud Lor wneethc sasples of dust 4{a
the air. This is accosplisbed Dy aspirating the air to be sampled, and imping.
4ng it upon & flat surfece wder & uqud of eltber distilled water or deohl.
Ia gmerel shanever the dust eonoeul 13 of & sllicecus mature an alecokol-
mter xixtize L3 used to ﬁuunt ary lii&u going into solutien. rnc flasks
are used as ocontainers to eonoet' ths saxples, as qcﬂ.c;co bap shown that
this glass i3, for all purposes, practically 1asoluble. The volums of alr 1s
seasursd by asans otanotutu-ordunnmgmondthnrulphh

by an ejector netn;td by eovruud air, hzh M -u.q:lo sollected upnl- ﬁD
outdnnlmotdrof&un&to”cnbtetm. v
Due to the high ooaentnuuo ef cl\nt 4n the dcpctmtc of this
plant this size sazple was found zo be ropguautin and of sufficient sise
for analysis. Tbhe ixpirger s placed in close proxiaity to and at the Drestd-
iag leval of the workmm. -
Alr samples nn.d.so takan with the electric me&pitttor(!) for
dust particle msasuremacts. rn- hatrnnt is Au!.pd upon the principle
of tbhe Cottrell precipitator. Air 4is dnu thrwgh an electrostatic field,
where the Gust particlss are deposited upon a celluleid foil, by means ct.n

smll electrically driven pump. The volume of alr sampled is measured by mesns

{T)*Conparative Tests of Instruzants for Determining M.nspﬁnr!e Dusts?, =
Public Bealth Bulletin, Ro. 144, Treasury Dept., Rashingtea, D.C.
(2)3Determinction of Suspensoids by Lltermating curunt Precipitators?, -
Philip Drinker and Rodbert ¥. Thomson, Journal ef Industris? “—~iene, Vol. VII,
No. 8, Juns, 1925.
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-\ of & Oow seter. From 10 o 0 cwbic fest of u.rm taken for s sexple.
© The collected dust saxples wers transperted to't»-yboutoq vhare
total dust counts were made, and particle sise sasurenants vere taken. The
results are tabulated and appear in grephs attsched. The perceztages of the
varfous sized perticles my be isterpolated from these graphs. ’

Etcrophotographs of these dust particles were takes wnder bigh power
apd were further enlargod w;d.n; projectted upon & scresn by means et a lant
slide projector. The enlarged particles wars thean msasured with a yuler. In
ing the entire enlsrgement (by actual nuurunt) it wms pum. to calenlst
the origioal jarticle si20.(5) 3y the use of Basen's(®) Jogaritimtic prote-
bmq paper, the hglrl.ths of tho Smetion to be asssurad - in tllh case
microns - are plotted u ordinztes uahst tho Probadbility of occurrencs as
abscissss. 8ince the line is straight, exterpolatior and interpolaticn of axy
desired reglon is facilitated. ’

It vil) be noted from these curves that from 86 to 958 of the parti-
cles ere less thas 10 microns 4n thelr greatest dlameter.

The azalyses are reported in total particles per cudic foot, and elso|
dn the corresponding weight of the Qust in xilligrans. Thers is 2o indlcated
rd.ati.ouhip betzesn the dust counts and the corresponding weights.

77N

DESCRIPTICH OF FLAKIs

The plant at lanhein consists of a puzber of one-gtory and two two-
O ctory buillings. One of the tro-story builldings houscs the offices, ledorator-

ies, dispensary and store room, while the other Lz Cevoted to the preperrtion

‘ “‘g rpen, B, 74 rhotonicrographic Vettod for the Determinction of Perticle Sich
azd Rupber 5", Journsl Frazklin nmmm, 1921, 192, 657.
. mz.cc.um stigticg, N.¥. Joln TA)




- . . . . v e, L . . - ' . . LTS .
. & * . - .. " . . . - .
: . . : DUSEL T e e s .o .
] . SRR 4 . Do
!! a8 A & & g Y Jnenw 8 @ d 8 1
o 11N ! F
g M t
| 1] I
IR RREE 7
{ % ro
N s - H——rrid 1 = HaHsirr =t 3
R = == &5 ot s e RG2S S e e S me T e
iy e I ! 3
- a T 1 17 1 1 1S B ]
i l_ '] } Wi 1
i 1 A by 1 9 ]
] ."'1"1 . , n T T
—_—--9 $ jowad e 0o b um e a3 ol Lpam ) e + doput =y - R e i
¢ — —
N r=r3e=—h:- Srrivert J od Ti=1.= e~ 'S
" ——— St Py "————-
0 -y Py { < v 4.41 1; [] rp oo '—fr . n
M =1C g CE R i33ni 1311532 N -E s S R RN g e sl e ! 8
] S il |
Tl )
B ipih ! ) [
%13 I uly : —; 4 L)
U [ 3 g
1 ra P \\ 191 Py . M
L I . 4 L1 1 T
° i n ©
N 2 3 = T iy ®
T e e St & s S e P 2 ::*".'xr;.:-g' e =
- - —— - .o odadw o
- . y o " el emmm T o g
= ST 3 EHic Y RS el s e
g xiirrrats g byl bkrkt r—x ) e s ooy —art &5 e rorm " &
e 1} | ans B K Y ':B' e e ] D
b d ok T T - 2 )
rh dwart bbuy ra T M ! Fl dub-
R I : ‘ —R
e Sy 3 =E= e T T
——— ey plwag o g ) ppsrann a I ] +3 1o b g s 2 e s iy Btmimer
. -+ 2 = I &
* -— rae § o ind g $ofeirpr — rom badd ¢ 1 M 3 Wm bty r —
3 oo o 4 gt . ' b o p b §1 « vt | b
3 = e =- - S
= vl Ly IS e b b e gt 3 31s ptm T
— - s -
3=-< : ot 3 eyl ygad pronp bl LN =T Q
m—d - - - Ny 'Y o -
Y b b Soammmam n® - (o e e pusey pu o b b I AN
R;—d——- PUE T 553 e g e 14 — Py o -
. -~ - 3
n oy - = o ot s Mune ‘i - - ‘L . :
s ] . L wd b4 1 " I — H
3 3. eoefugel 3 D Py . :
-3 - TR P T e C e o 3R S S R R P £ s
3 3 Hz e RS HiiE Uig=giEs iR — H
= 3 = 3 rr—y === S
BEEER T 3 3 ST e —
g [ Doy (gt pruggep by . vonfromd & 9 :
—c —
— - Ty . e o b
- . ” T v — —— —
- et cond - e d 1—" .54.‘1 e ——t T .- ] - . m g B rmry I 3 &
- - ——k- - - s == — T
— - " ) ] 1 U
B e i e e ] g b -
—— Rt FERE] - A Bl NR LT 2 ‘ : '
g q— = * 3
n - x N +H —
e T i - & 'L ; ‘ l H
e _L | Hiflibag g |H ] L N
2 ey b g rpvee o
prss hod R-dea pib g r
- - sl s v ol
- b S
o L : .t
. ; B B ol e &
X
= sl sEmE e s R )
Y -1
e |-
L4 L]

S 9 N 0 0
-

oy - -
> .

> e .

. e -7




ey,

o

|-f=ff=~-

ES

(KX

veda

[=gYy puwensy prevy oy

1th

—

e

11§15

- Py

dnn.

i

i

|

1
~20

|

Bise
it = =
LR R = d oy 1. RE= 4 segean] o aannd . _‘a
:].i t ] t !
" H] § 441 ' L XY
i L s . -1
o4l (!
g 0
p "
-] =)
- T == - = $ ®
» s - * g ry
. -
- = =11 —
2 IT32=1h heix tinxt b1 ‘3; = s =23 ot frt —
= I . S =4
oty o= 2 ot ? Fun
<% ’” y 1 = n
:?}t R - o . e - .v - X E
o I b bt e} s it { ¢ - prye s v plbe
- i % 4 — :
e SE : 3
3 pilb S Y - iy s By
o aEEE= i SSESESSES s 5
s JJ - bl L, - o— g 4{ -t ﬁh—
= 3 i -+ —— e——r
:z + wmm— w—— [
~ - ] — st e—
- | e b B — $ ".,'- --' ¥
' v mmefsumpne: * v
'2 : : ui -
== ; ...\_g
. - = - S
'; n

n
aastiol ae

1

II"<
2

27

4

. V% eaew 8T 2

b ;, i i
Pusadriai. Wy s-xn;nsd as

ol IR

f 5%

."

fi""""r




- -, :"".o R . o e . mm, . - . - + . . -
s . RE . [ LI - L= . T . . - =
L . ot . e e ot - ° oo ° -
- !Q-eo.u LR ‘4. - w’ ‘Weaea‘e u % ) <@
;’ [ I ] HImy £
[IYTY FREA ] i by
v -
| 8 s T} Kxyn|
I === i L e s s = =HeshnlE .
X - ;t e 3 rY 2 LX X X1 Y X -
. 1K :
S| HHHHHHHE ' By T [T S e
) T T} P N A T | . T TR O
3 P T = : i e mem e
. - v T e Garara = gy = S b s s - 4 b - s
= 3 i—r—i P — s b= 3 *
- 1 tae vt b e L K I T =R, HitiHH ity T t———— 0
: R s b e R E I ISR St teepedy V] =4
" . : 4 ]t -
RIRNE M| T | RANRN
: NN ™ 1y K
. ] I3 ] HITIh G Hef gl (IR
Remme A veL w G AT ="
12 re Ll T, :.;_' + 1 l; ]l ! 1 I .
T 4 FES EIrm AN ST -
. 2 T o 3 - - IL p— 8
. b 4 — ‘: < e e gt o Tt et po — =
o ¢ sty -t -e qu
e e e e & e R T s s =y
S e Sz by et Bt b Ervrs i b i B i i R B T R = = e
aT* —= = ot S § mtos 32 :}‘ - e e - .‘"":{‘1— - iy ety T‘.*l AJj'L 8
S ey sdre Jmbrenat et o x paerae, oy mrEm, e ' naly, gt s + s o b i o
¥ R — —— . — : R
/Y T T e e T Rl ==
- e - s oy T -y - _t : - oo .
: T — et handt s an.un 3 Q‘J.A: ot Lo St g 44 1 1 — E
=t 3 = T —
g - Supan. I > wu s P o — - - r a
e TSt : N
\ . 8 - = = ret b =TT N A
— : e > L e B e g
R - § . i gl & .~y
. o — [N
T ] h i —. v
i 1 e CrsE=—=R =
r—rr — — } :: X --—d-—-—qg :
[}
& e
[ ]
L4
— — h ]
Cxa
— —
-4
8l- L
- .
i -
— —
£ . '
Z.I »
¢ =
¢ s -
33 8 e B 3
™ 1 i LT P 1 et s o e
' ¢ LA GO T T T )y
U Teeme S v s A
- -  Swesrim wr l.o’]t-'nvi 3¢~ jo yug.
RN N MY AN O




ow '
£ L) =i X .m. -
e HAETE (RN HIE
opss __?._. “___ y___ B L1 O O A
: - Huw Al = HTH B .m..mh
: =1 I —. r 1% (1{F mqw syl bt b 1 14 Kl DR o = ]
.. -1-r ] . t 112 ey HR=
IO = g saail R P e EE J8E
jes i X NEE . Tede K 1H HREE MIE
e 1| R ChEE HE
C T 2Eiedll i nfH e i
L = : ' HH M1 i o=
RN X E d H N nmu _ - * i ] fadit — ”
. - ™ ¥ 13 | =g~
S =02 Mk, it .:._: L4 B jEE
D ...—. Ta. '_—.4“ [Aad f_u : M o :m ﬂh.-! -..”“.
o - L D H B 44 :.—m .ﬂ H ‘] «*.- .m.lulllll_ .mu—.hd
£ e A R R S
. .u‘ ﬁ - v “J M- u.huvo u.. ....m— 1 3 b 4 Y
' K 4 4+] [ H H3 1= ““m 1a REL 0
| IS . ol e 1 H CEES £ B
-o-... .\ ”ﬁ.l - w m. f .mn 1 P
W — ol b 1 1 - ' ad
4 . erl.l...n -m Y H | .«f H
" . M1 -.quuu
o 4 ITH "... Rt lin]e i
e . HiK rtiiinh Wil -
.t JL :—.. .f ! i i
) M|t i T ' od
LM“\.T” i Pmﬁ., . -mw
’ m-u Hi T luul ﬁ.J Jw. nnlﬁ.—z.ﬁ EES = “u.‘.m.“n
i = U AR FHEH 5= o
" F 1) u*n” “ 4 3 Gr Jl b £ Rt ]
Tan m". g t cl-m“ Jhmg - mﬂﬁ " 1 [ n HI msM—-H
ot LS - _ T 1 n no -
e N it i U et i i (i i | ..ﬂl ]
. I ~ 4 i 1" 2] hd 1.
N DY -“— —x u Av.——.=a~» du ﬁﬂ [ ooy b Am.-u.. “..
o i 1|41 ey it = W
O == 2 2211 i3 1 HTE IEE )
: . HNEEAEmay it * alidisiEy »
IV o L33! AR T =8 B } p
.. e ke B SRR iy 3,
nte -.,.”.ﬂ.” B3 B b G H = B B vt I —- wed
. = 1 M 1 * : o~
- } Ht % 4
..~r.ma.‘ M 12 " “’
', ® | 0 Bl T
. &
.... " (.“a.ﬁ. ” .s
...w....‘....s. . .

weeg
Sedius ut I evd Bnp }.
Pw

P Sp——
- .

o




e

Flcker snd carried by suction through a pipe to bBins in the card roor oo the

roon and brske-dand wsave roos oo th ﬂ.rlt n.os a.aﬂ the eud.i.u, nhd.u and
spooling sperstions are pnrfend on the nwnﬂ floor.

rh.c other gno-stou dulldings arse occuud by spooling, twisting and
broad loom eperations, brake-band tresting and packing snufacturing, shops

and shipping deperisent. ) .
ZEEDIRITIOR mt

. Ths asbestos &s mdvdhbqlldqudwmmc It s
then shoveled uto pog xills or chasers from which it 1s passed S.nto an opener
ndunlmu-li.cu. larc&thpﬂdathﬂoorto-ﬂcnphtodﬂm

with proportionate nnnts of ecotten tneh bas abuﬁ; been passed tixough an
opesar. The batches of -!.xd eottu and ubema are passed tlrough & miver

second floor. In tiis sucticn pipe oil is aprlisd to the mizture of cottcn

and agbestos by xesns of sprayers. ’ Judging from the high dust counts found

in the card roos, as coxpered with those found at similer locations in the plan

at cm;cstoa', the methold of spplying the oil does mot appear to Do as effectiv
Two card uehi:nu working cz waste materisl sre making wicking in this

departzent. One looca is oparsting on drake-bands. .
The exhsust systems st the varions machines ware only iz partial eper-

ctisn due to relocatior of machines. WNo Inilifying systan was in operction.

The tempercture of this department at the time of visit ws 87° P, with a rele-

tive nmidity of 375, ss compered with outdoor temperature of 39° F. and a rela-

tive lridity of 67%. The high incidence of dust in this depsrtment Lo partly

éue to the alterctions deing msde.
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Sample
ha.

b S

® o & & .m

Bullding
. . '.

T

)

1

-

TRl M. 1

. FRERARATION BOOY

Bept. location of Samoling

‘ Alongside sxieust pipe frea

verticsl epmner diselarging

. . oa to sheker siove

Alongside loca 546. Only ene

.. 'loom in preparation Xoom

Alongside chasers f1 and 2

" At the sids of shaker sieve
*.» Voor slxing caater of room
* Alongside fesder aad of wick -

card working weste mterisal, . .

" wachine 138

Mackine /18, feeder hopper of

..il.op-s

4% the take off end of wiek
ocard sschine /158

Total Couats of Teight of Dust
Dust Particles in sdlligress
Bex subia foot zex wbio fook

s ' 2

v

2,201,807 8

R TR 7 7
2,000,808 77 A
B T X YAt

5,007,129 " 40
U4
2,290,045 Y B4
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It will be soticed that the dust ocount 48 high in places and exceeds /
10,000,000 particles, tbs standard adopted by the U.8. Pudlic Basalth Service
1n their stuly of the granite industry.(S

a "

BRAARZ-BAND STAVIIG DLPARILINI:

This process is conducted in a room edjacent to ths preparetion de-
partacat. This room i3 equipped with land controlled mmter spruys for humifi-
fying. The texpersture in thls department was found to be 69° F. and ths rela-
| tive mnttity wms 785, o
L Artificta) Sllunisation is furnished by Cooper Newitt lamps. _

Dust counts sere collected iz close proximity to the workers and are
‘\ as follows: '

Pxposure to Silicecus Dust (Grunite @gnm)' - U.8.2

-15] _ Fashington, DeCe. 18280 Doz - 7y swe e e bt e ey Jn v

~ (E)publee Reedth Brllctis Mo. 187 #The Bealth of Toriers iz Dusty Trades fI.,

DAL Xoge 4
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The susber of particles per cubic fuot of air in this room are con-
©| | s2gerad1y 1ess than 1z the preparation room, and slightly under the standard
Md above.

SPOCLIYG, TEISTING AXD BROAD LOOW YEAVING:
These processes are likewise carried out on the first floor of dulld.
ing suzber sne. This departsast is equipped with the Cu-rhr Air Condition- |

ers whick furnish ample Imnidification. The temperature was found to De 74° ?.
end the relative brmldity was S0L. '
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Basple; Bulldisg Dept
.aa. Na. k.
20 1 e

B.E. sorner

3 TR | .
MB 1 10
24 1 Y
> T JERRNE | 10
) 1 s

-.-.

2 -1 10

50 1 10
.O

dry weaving ea wide matarial
oquipped with the Carvier aystem.

‘ SPO0LING, JWISTING AMD WEAVING

lasaticn R Samls Total Comts of

" Dust Particles
2ox sibia Seoh

Dotueen spoolexs 2,079,001
603 and 602
Froat of spoocler
#6056 . 1,150,178

" Between universal 1,522,780
uinders 701 and j
Betueen tuisters 5,752,858
640 and 861
Alongside looa 2,270,489
1018 weaving :
broad cloth
Alongside machine 1,409,820
#451. Ring splaning
Alongside looa 5,182,870
N017, (dry weaving)
Botuesn lecas §, 21 and 20 2,704,200

-

o Srames i s e e
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© The dust couzts as stomx 4o tbe table indicate a relstively smll
mmber of particles.

SEIRING PERARTIFYI:
This departaent is located on the second floor of bPullding Bo. 1 at
one end of the min card roou. o e :

Male spinning ard some spocling epsraticns are carried o2 here. The -
departnent is provided with the Carrier Systes. Xo ring frame splaning is donet

s
.
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lacation of Samnle Total Counts of Telght of Dust
Dust Particles in nilligrens

her cubig foot  mer sublo fenk

Belwesa mles T 2,004,004 49
405 and 408 at

8.L. cormner of

TOosH

..-s........p: ..qz..uo .8
. 405 and 408 at the
M.E. cormer of room

e SO IS MGOR 2RISR R Y

4t *he end of spooler 1,254,184 —
461
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c This roox oconsists of tw comnecting donrtnu;to oscurring the
second floors of duilding No. 1 and No. 5, except for a porticn in dullding
Jo. 1 devoted to spinning. ' ' : ‘ .
i;h. section loceted in building ¥o. 1 1s equipped with the
Carrier System. Fo form of Mxidificsticn is used ia builaiag No. 5.

" The carding machines in building No. 1 are totally emtlossd by
canvas coversd wooden {rames and each cﬁclou;re is Wd with an exhaust
to remve the dust. That section located 4o builaiag Ne. § is mot totally
cn.deuﬂ. The exheust on these mmchines 1s ocnnected with th_e bhood eovering

the cord of the card. Lo

- .. -mes®en . -
- e -y Lol - .
5 T T h
. (X394 LIRY ‘efe: -
ARy 3Ry 40 -?“3'5::? s &
%
o TR
iV, . S@Pe .,
LA * YRR I ST RN
o g o

TN bva.w et

e T I e L e o R R '.--."..','?1—-._‘.:‘
. Do . : 3 PR S U

e - et s T L. ' .-




TABLE Mo. 6

Between cards

- 4101 ond 202 .
. Alongside of

card #2001

- Om spooler

nmn

+ Detween carders

182 and 193

Total Counts of
Dust Paxticles

Rar subls fook

20,127,804

 BEsrs

* -.ge te

1,620,880

15,677,062

6,221,064

Relight of Dust
in willirress
2er svblg foot

1.58

1.78

1.55

57

T A T Y
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It will be noticed that the counts vary considersdly and ia two in-
stances are quite high. No marked differsnce is noticed whare the mchines

are totally enclosed and only partially emclosed,
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‘ The floors are &ry swept almost contizmously throughout the werk-
iog pericd. Each Pridsy the dust is resoved from the ceflings, walls, and

machines by means of an air bose during the working period. The dust counts
during this period of cleaning would be incressed conzidersdly. It is reces-
mended tiet’ cleaning be accomplished by means of s vacuun qc.tn. There are

portadle mnits en the sarket dasigned for this kind of work.

ZRISICAL IXAMIRATIONS:

Physical examingtions wers mafde on fifty-four espleyees. 41l who
worked in an ubo&n industsry thres years or longer =ure included ia this
group. TLese esployess wars exaxined for syzptoms vsually associated with
what English sutlorities term "asbestosis®. These intlude anoreria, leeden
ued cozpleries, cu.euuoa, éyspooea, cyanosis, cough, expectoration, ®asbes-
tos corns®, decrsass in chest expsnsion, clubbing of fingers, swelling ol
skin at the 2ails, and kistory of chest frouble. The chests of thess expley-
ees were then examined for friction rubs, z?l.n, dullness, &iminished breath
sounds, increased volce sounds, and whers the cymptoms aod findings suggested
furtber examination, 3-rey plctures of the lungs were takem.

I-ray exarinations were made of 20 ervloyees; of thase 10 showed
definite evidence of astestos dust infury to the lungs; ono. shoved tuberculos-
is withsut Gust injury, and nizs xere negetive.

The action of ivorganic éust upen the lung tissue 1s such as to
cause the develorment of fidrous tissue - fidbrosis. Buch dust fidbroscs are

classified under the geperal teras pueumcconiosis. The various types of pneumot

I Clames alen Dt Rade gl
. Jem e M

- o

A -~ -

ST PPy + FITT RRTCTNTIeT

NASHIEL F-h-2>f Ge e ot sona kit hat i A S SRS a0 ¢ v
. P N . . e . e PYRN . e e P A




=

contosis are Arther Aifferentisted by more specific titles which define thea-
salves, such as silicosis, mhaolil, and ssdestosis. .

O page 2 of the first unit report ef this series of studies it was
stated, 'in relaticn to the sction of asbestos dust en the lungs, "Es are oon-
fronted with thkree alternatives:

(1) Asbestos dust does ;lot cause pulmonary damsge.

(2) Asdestos dust does cause pulmonary damsge akin to aﬂ.teom. dut
ot & sllder pature.

(8) Aabm” dust itself does cause pulmonsry damege, dut in & siinver
and ¢of a type entirely distinet from #ilicosis.®

. The I-rey filns of this study definitely inform us that indiviiuals
exposed to the inhalation of asbestos will in time slow structursl changes in
their lungs - jmeumoconiosis. Our stolies have 2ot progressed sufficiently
for us to construs this type of memocoriosis in term of. disability er of
increased meopti)mty t0 tuberculosis. 7This type of meumoconivsis, to
which the tern asbestosis my properly be applied, is quite digtingt in its
Z-rey fila appearsnce from true sillcosis and an exparienced tecimician would
bave no &ifficulty ia &istinguishing the two conditions. The svifemce so w
would indicate that the action of asbestos dust L3 iz sccord with the second
alterznstive quoted above.

Four filus showing definite asbestosis slso sbowed old twberculous
lesions, aprersatly insctive, B of the filus negative for asdestosis slso
shored such lesions; this would lend support to Lhe contention that csbestosis
doez not terd to activete Guisscent tuberculous lesions which is in acoord
with tke mesgre evidence 30 far aviilsble from animal experisentetion and

with the Uimited clinical erperieaces. ‘ _."
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. ( ' ) The following tadls summerises the I-Tay exaninations.’ .
€2 3= e o “peevwttonl Msterr ., —Dlamesls
1 Y = Veaving 21 yrs. off & on, 4 yrs. | Negative
: . ) . U.8. Asbestos Co. - .
e r | = Twisting 16 years Lete first l«J
‘ ' . asbestosis
$ 2 Teaving 12 years Barly first quln
) . old tubercn-
- . .1sus lesica
4 | § [+ lpouaz ¢ Joars Regative
¢ 47 Spooling 5 yra. U.8.48.C0. 14 yrs.| Negative
. elsevbere
s | ¢ Yarpliog 12 years Segative; ald
A . tuberculons
. ." :'_"°__;' ERE LY laston
X Teaving 10 years Barly first degrde
( " asbestosis
] ) “ Carding 5 years ' Zarly first degree
. ssbestosiss
beart lesion
9 | &8 Spocling § years Beginning asbes-
toxis
- 10 X 87 Weaving ¢ years Regetive
pb g =2 Weaving § Fears Begative. 014
tuberculons
desion
2  § ] Yeaving E2 years First Segres &~
bestosis. 012
© titerculous
desion
pt ] | & Tesvirg 7 years U.8. 4s. Co. Regative
o 11 yrs. elscuhere off & om0
'u ¢ [ 1 Sarpicg 12 years Regttive
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Yeaving S years

Veaving 18 years
Spinning § Jears
umu_ 7.7&.

Foremn 22 Jears =

S SRR PR
Torked 4in asbestos X0 years,

Zarly second degree

out of plant 10 years

.
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Dlagzosia

Segative, 014 tﬁeu-
ous lesion astive(?)

Zarly asbestosis

Negative

First degres asdes-
tosis

asbestosis

Late seccnd degree
asbestosis. 014
. tuberculous lesion
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In the fcncd.ai cases the 1-;“ of cqn;u-o '!Lth the rﬁﬂ.ﬁnﬁ
degree of pmado'm and ths gn."rll appearunce of the £ilms all support
the second alternative nentioned abovs. | . | .

Spotus analysis was mefde of ten of ths indivifuals Z-ruyed, snd
®aghestos bodles® ware found in one cass. '

SEONART ..
Momuhthprmt&oino'nmm&ummuzh,

sevarsl counts higher than ten milliom. )
Individzals expossd to this dust sioved definite smeumoconiosis.
Their oocupstion and length of exposure were as follows (omitting 19 and 20

-

whose histories were not clear):

. ST iy !
{ xising Bmaling Sadine  © Imvix
15 yaars § yoars 5 years ~ 10 youars
T e 12 e
: T
g =

ru@«-tm.. sases is too smll to drew any final cenclusichsl
They indicste n' possibls varistion of Masard in the four processes listed, Dut
furtber study will be needed to estadlish the facts. ’

.
-

BECOICENDATIONS;

1. The method of spplication of the ol used in the mpcutiea
room at the Charleston plant &3 more effective tham thit used st Kanheim.
Thercfors, the Chorleston method is preferred. A

2. That the Munidification and afr couditioning aystes be contimud)

'] N S .+ r. * : s .
s , . *, T
-y *." s R M VTR - PR IS R - - .
( oo R " g -t’.‘. s T e ,,. ’:'L"O . '.',L.,f. AR '.J.: 9-,.‘.‘, . d . .
T PR et 2 et s . .
.. Lo Se @ . - e R AL N s g, . —
My - - ; —
B e 2 e, P e SR AU AT RO '
. HE o3 ¢ TN, P e te, ey o byt S o . .
- vy g Fpuroev= o b coees T ‘
- L 2 et -~ rw Lo, moitmt ®c el T ocgmen AP ... .
Mt Al PP TRPT W T Py PP TP © PR ——
Nt n h= g -r TR DT A S S T, P TR I YT,




4

and ctdd tb;rncr rcutbh. S - . . :
5. The gust oousts {ndisate listle 2ifferance betwaen the two ystems

of sxksusting dust arising from ths carding mchizes. Ths canvas covers bave
20 sdvastage in exbausting the dust, asd have the disadvantage of making it

...
.
.

to settle. The exbaust systea connected with the metal bood covering the

cod of the oaxd is recomendsd.
he preparstion

€. That the exbeust gystem attachel to the maobines 3 ¢
2008 be repeired and mintained, especislly those ecanested with the shaker

sieve and the wick ecarding msckhines. _ ' .
§. That cleaning be done by asans of & vecuun xysten iastesd of the

presest method of blowing with compressed air.
6. That all employess be given an initlal plysical examination and

periodically thersafter. X-riy exaxinations should be made when indicated.

sore difficult to clsea the mchines. They also offer & larger surface for dupt
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