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A STUDY U2 DUs D Solitivl JalHoDs IN All a33U50u3 FABRICALILG PL_iia

By

Richerd 7, Pege, assistant Public Health Englineer, and
J. J. B8loonfield, P. A. Senitary sngineer,
United States Fublic Heelth Service.

A? extensive medical and engineerins study of the hselth of
asbastos workers has beenh conducted by the United Svates Public Fealtl
Service8{ TIhe raterisl contained in this paper supplements the general
study with a detajiled study of the dust conirol methods used in an as-
bestos fabricating plant. J

The following report on presgsent conditions and how they havé besn
obtained i3 presented as an exampla of the results of the application
of gcientific methods of dust control. <These data shoulq be interest-
ing not only to the asbestos industry but also to other i@dustries
having aimiler dusty processes. The plant studied has onli'p%rtly
completed an extensive dust control program and conditions are being
improved continually and, consequently, these results should not be
interpreted as repressniing the maximum possible efficiency in tae con-
trol of asbestos dust, but it is belleved that they.are representative
of the best practice in this country at this time. The dust control
systems in use with the various précesses in each department are de-
seribed. 4n occupational analysis of employees is presented with a
comparison of the atmosiherio'dust concentrations asifciated with con=
trolled end similar uncontrolled processes, '

FASBRICALIVN UF A3Bi3guS PuXTILLS
Agbestog is the class name for seversl di{fferent fibrous mircriels

but the asbestos of commercel/is mainly ths fibrous form of serpentine
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known &8 chrysotile*, Due to its fibrous nature, flexibility, and heat

resistent properties, asbestos fiber finds meny practical applications.

One of ita important industrial uses i3 in the manufacture of fire resis
tant textiles.

In the plant sfudied, practically all raw materiasl was crude
Canadjan or South African Asbestos. Some imported short fiber was used,
os well as some of the short fiber salvaged in the recovery process, bus
most of the short recoverad fiber was shipped to other plents. Signifi=
cant varlations in atmospheric dust concentrations due to the grade of
fiver being processed were not evident in controlled processes 16(fhis
plant. Consequently, the type of fiber uged has.not been considered in-
the analysis of ths data, Each dust controlled process ﬁended to decres:
the amount of dust generated in subsequent processes, dese factors gus
be considered when comparing dust concentrations reportéd in this plant
with the data viich have been reported for othsr plants,

Approximately three hundred persons were employed in this plant,
of whom one hundred and elchty worked in departments hsving & potential
agbestos dust hazard., [his study was confined to thése deparsoenty,
namely: preparation; cerding; spinning; twisting and winding; end wsavie
The oocoupational distribution of exposed workers is chown in Table I.

(Take in Table I)

* Chrysotils is a hydrous magnesium silicate (HylgzSiglg or
2H50.3:130.2810) contalning 44,1% silica, 43.0% magnesia and 12,9, water
Other types.of asbestos often contain silicates of lronm, calcium abd

aluminum as well as magneeium.&/
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LIZTHUD OF STUDY

This investigation included a study of atmospheric dust concen-
trations in the factory workrooms, and a study of the exhaust sysicms
uged to remove asbestos dust,

Eighty~two atmospheric dust samples were collécted at the workers!
breathing level with the impinger dust saapling apparatusé/. Sixty-nine
of thes; represented present working conditions aad thirteen reprosasnted
conditions while exhaust zpparatus had been turned off for one hour.
Alcollecting medium containing twenty-five psrcent ethyl alcohol in
distilled water was found to prevent flooculation without causing axcassiv
evaporation in either the sempling flagks or the counting cells., 4All
gaxples were counted the day after collection. Due to thg low dust con-
centrations encountered, most of the samples represented ghe dust in
from twenty to thiriy cuble feet of air. Samples were diiﬁted with dis~
tilled water and counted according to ths light field technicﬁ&pscribed
by Bloomfield end DallaVelle3/. A microzeter eyepiece having an engraveu
aquarg equivalent to one-fourth the standard Whipple square was uscd in
counting. Since it is customary to count only one quadrant of the
Whipple field, the game volume of sample (0.25 cu.mm.) per'rield vas
counted. ' o

The quantities of alr removed through the various exhaust systems
were calculated from Pitot tube measursments of center line velocities
in the pipe linesg/. Average exhaust rates per procass ara_liatad in
Table II and discussed below in the degeriptvion of exhaust systems.,
Entrance velocities at open hoods were measured with an Alnor Velometer
and checked with a vane anecometer. logt of the hoods wore of tha en-

olosed type designed to exhaust only enough air %o prevent the escape of
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aghestos dust into the workrooam, Where individusl msasuremsnts were
izpractical, z2ir voluczes exhausted through each hood were calculested
rom messurerznts of main line velocities, Vhenever dirrerénces in ax~-
haucst volumes were noted between similar hoods on the ssme operation,
the average value ig given.
‘DESCRIPEIOH 0F PROCESSES AUD DUSI CuliTROL 1GASURES
Asbzsgtos 1s received in dburlap bags containing one hundred pounds

of fiber. Cotton i3 received in standard bales. These are the only raw
materisls used in the preparation of asbestos yarn at this plent. -Un-
loading, storage end transportation of the packed raw materials were not
hazardous occupations. The prolress of the rmaterial from raw fiber to
completed febric is shown by means of a flow sheet (FisurefI) Individuel
procasses and the ceasuraes for dust conirol are described %elaw.A

{Take in Figure I}

Preparation Desartnent.

Crushinz, Some of the asbesgtos fiber arrives at the plant as
"precrushed"” fiber but most of the crude fider has received no treatoent
other than mining, sorting end screening. <[his latter type is hand dumpsd
from ths bags into rim-wheel crushers amd crushed from five to fifteen
minutes. These crushers have two heavy rollers attached to a ;adial axle,
and revolve on a smooth surfaced tray in which the asbestos is placed.

The esgbestos fiber 1s constantly stirred during crushing by revolving
sérapers. After orushing, the fiber is replaced in ol bags and carriea

to the asbestos opener. Crushers were not enclosed or exhausted in any
wey but the general ventilation in the preparation departcment wasg sufficier

to prevent high concentrations of dust neaer this operation., <(rusher men
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had respirators** and usually wore them while loading or unloading the

crushers., The average exposure of a crusherman tending three crushers

wag 3.5 W P.,P.C.T.
Agbsstos Upenins end Screeninz. The crushed fiber is dumped from

bazgs 1o the floor besids the agbestos openers end 1ifted into the feei
latica hgpper with wooden hand forks, Tws openars of dirffersnt design
were In operation but the msthod of exheust hooding was the same on both
(See Schematic Dssign - Figure II). The feed latice hopper was partislly
enclosed and exheusted at the top. (Hood A). A gecond hood exhausted
the bottom fly and settled dust froa the bottoxm of the openar (Ilood B).
The opensd fibor was packed up by hood ¢ and pneumatically transported
to a cyclone separator vherc the fibers were removed and d:bpped onto
an enclosed vibrating screen. A large pbrtion of the dust?énd fins fibers
entering the asbestos opensr was removed by hoods A and B.i.Cluips of
unopenad fibsrs and pleces of rock too heavy to be litted'by the'pneu-
matioc fider conveyor, £all onto an enclosed belt-conveyor garving both
openers, and were carried to the récovery process, (Belt conveyor not
shown in Fizure II). Exhaust volumes through the hoods wcré: hood A-
400 ofam, hood B~ 400c¢fm, hood C- (pneumatic conveyor) 1800 ofm, conveyor
velocity 2730 ft./minute. '
(Tekxe in Figure II)
Each opener had its own cyclone geparator and enclosed and ex-

hausted, vibrating acreen. OUns screen hed two eihausc‘hoods, one beside

2¥,11 empnloyees in the preparation dspartmant and all rspair msn
Fopal B9

and jaintors were provided with respirators of a type approved by tho

T T —
U. 9. Bureau of lines against high concentrations of fins silica dust.
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the charging hopper drawing 400 cfm and one over the dischargs end orf

the scresn and the stock car, drawing 770 cfa. UThe second sorsea had

oné hood only, over the dischsrge end, drawing 615 cfm. Short fibers
gnd rock particles passing the screens fell through a chute to the en-

closed revovery conveyor. Fibor failing to pass thesesreens dropped

into a apock car., Full stock cars were pusaed %0 a platform acale and
then to sthe nixing beds,

The same men cnarged twhs openers and [i{lled the stock cars., The
average dust expogure of asbescos-opéner operators was 3,98 H.P.P.C.ﬁﬂ

cotton Cpencra. The best grades of insulation contain very

small amounts of cotton if any, but in all othor cases, cotton Iiber

is mixed with amsbestos fiber to izprove its spioning qualities, At

this plant the batech seldom contsined more than 155 cottonfby ﬁeight

but as high as 20 cotion were used in lower grade yarﬁs. The two
stage, Saco-lowell, coltion opener was exhausted at three points;' 770cfn
of air were exrhausted through a canopy hood over the feed 1atiée, 270 cfo
from the bottom of the primary opener and 1120 cfn from the botton of
the seqpndary opener, Opensd cotton fiber was discharged into gtock
cars.r Do samples were taken at the cotton openers but the operators
averége exposure was about 2.4 L.P,P.C.F, (General air - preparatioh
departzent), '

Nixing, Weighed gqantitiee of asbestos and cotton-were pleced
in alternate layers in ths mixiﬁérﬁeda. Occasionally, layers of roving
waste Irom the carding room were reopened and addéd to the bed. Nixing
Qas done in six exhausted booths, eaéh 10'~2"™ deep by 6'-10" wide by

6' hish,. Sides'of the booths wers permanent while the back consistéd
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of a reumovable wood and canvas section, Zach booth was covered by =
pyracmid hood 32" high throuzh which approximately 1025 cu. £¥. air per
oinute per hood were exheusted. Ihe velociiy of air motion into thsse
booths averaged 50 ft. per minute during bed making and sbout 30 ft. per
minute during picker loading. Duat concentrations averesged 3.4 L P.1WC.Z

for the bed making operation.

After a bed was placed, the plicker operator reroved ths reer
partition or the booth end forked vh2 hatch into the charging hopper of
a picker (Figure III}. The picker machine mixes the fibers in revolving
beaters. The four machines represented three different operations and
two different types of exheust systexs. The first machine, not in
operation during this study discharged mixed fiber into a‘stock cer.
This material was then pasged throush a second picker foéﬁremixing. lae
second and third machines discharged mixed fiber onto a belt conveyor
which transported it to bins in the cerding roon. The produc;xof the
fourth picker was carried to the carding room by a pneumstic convsyor.
Zach of the firgt three machineg had a hood over the charging latsice
exhausting approximately 500 cfm, & pipe exheusting about 1650 cfn froa
thg botton-rly setsling chambers under the main picker drua, and e hood
over the end of the discharge lattice exhausting about 400 cfm. The
fourth picker had the same hood arrangemsnt over the charsing iattice
but had no bottom-fly exhaust and the mixed fiber was removed by a
pneumatic conveyor exhausting spproximately 2000 cfm of air at a velocity
of 2550 f¢. per minuve. The picker operators wear respirators during
the charging qperation. Dust concentrations during picker oharging
varied from 4,0 to 9.5 u,P.P.C.F. averaging about 6.7 L.P.P.C.F,

(Teke in Figure III}
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Recoveryv Processes. iiaste roving from the card room was re-

turnad to the preparation department for reopening. The roving reogoner
gas cxhsuated only from the pit below the last beator, dut 'the 1780 cfa
of air drawn through this hood were sufficient to prevent the escape of
dust through the diacharge lattilcec.

{ The duaty alr collected by the sxnoust gyatens in the preparation
and carding dedartment was blown invo a large settling chamber occupying
two stories in the end of & separate building, Alr was displaced from
this room to a bag house oceupying the sscond floor on the other end of
this building. Dust was filtered out by burlap filters stretched on “"A"
frames., The filters were beaten down by hand daily durinz the noon rest
period., The collecoted dust was removed during the weekend shutdcwn, and
stored in bing in the proparation departiment. Buag house éust was sgoresned
on a completely enclosod and exhausted vibrating screen (Béckground -
Figure IV) and the lons fibers were removed to a cyclone colleq€or by a
pnsumatie conveyor. The dust froa the settling chazmber, the long fiber
from tae bag house dugt, and fibers separatsd by cyclones on the -exhaust
lines Irom the spooling operation and the weaving department were passed

lthroush a fly-willower end vidbrating screen (Figurs IV). Approximately
250 ofm of air were exhausted from the top of the charging lattice

and 620 cfm from the discharge side of the opening drum. Dirﬁlpassing
the screen dropped onto an inclined tray and was removed by aﬁ exhaust
hood dreswing 730 ofm. Fibers which did not fsll through the screen

were removed by the hood at the lower end of the scoreen (1710 c¢fa) and
pneumatically conveyed to a oyoclons collector. Kock and other impuritiss
not ploked up by the pneumatic conveyor fcll into a waste box below the

end of the soreen. The market for recovered fiber is limited and such
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river 13 ugually %00 goiled for uge in high grade textiles. Consequently

only part of the collecied dust was passed through this process,

Avarage exposurs of Operators was estimated at between 3 and 5 !, P.P.C.F.
{Teke in Pigure IV)

Ag a measurs of the effectivensss of the dust control system in
the preﬁaration departmsnt, the oxhaust fens were shutt off Ior one hour.
Pnsumsticconveyors remained in operation. Dust concentrations increasad
egeadily to about 50 L.P.P.C.F. at which time the exhaust fans were turned
on. ‘The samples taken during this period were only a partial measure of
uncontrolled conditions since the hoods and enclosures had a definite
control value,

while the location and design of hoods were the most important
factors in dust control in the preparation department, gaﬁeral ventila-
tion helped prevent high dust concentrations, This department: occupied
. approxirately 320,000 cu. ft. of space, from which approximatgiy 54,650
efm of air were exhausted, Consequently .5 eir changes per hour were
produced by mechsnical ventilation which was surplemented by natural ven-
tilation through doors, windows, and roof ventilators, Fortunately
heating was not a problem in this plent,

Cardinz Department. LMixed fiber from the preparation department

was dropped from pneumatic or mechanlcal conveyors into bins in the
carding departzant. A total volume of 6850 ¢fs was exhausted from four
Sins, the major portion of this eir being drawn through the one or two
bin doors left open during the loading of carding room stock cars.

Dust concentrations as high as 40.4 {.P.P.C.F. woere measured inside

an aotive bin while the dust concentration just outside the door of the

game bin was only 4.6 M.,P.P.C.F. Workers, claseed as stock rollers,
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fork the mized fiber from tha bin into stock cars. 'This operasion is
guppossd to be performed with both stock car end stock roller outsids
the bin door. Thig rule of keepinz out of the bins ahould‘be strictly
enforced, Howaver,gtock rollers, wearing respirstors, like to push
their cers under the chute and then climb into the car and "tresed-down"

the stoﬁk.

The carAQ are cachines having a geries of revolving cylinders
wound diagonally with strips of leather set with fine, gharp, steel
bristles., Carding removes recaining samsll bits of rock and combs the
fibers into a more or less papalled condition to facilitate spinning.

At thé time of tnig study, thirty-one roving ocard units and two wickiné
cards were being operatad, A roving card unit {Figure V) ‘consisted of
two oards, a breaker or primary card and a finlsher or roéing card{
(Take in Tigure V) ' _
The mixed fiber was red by hand froo the stock car to the fsed'hopper
of the breaker c¢ard., The stock~-roller wore a respirator during this
operation. The ribef passed through the breaker card emerging as a
looge blenket or web, It was carried to the finishing card by a lattice
conveyor, or camel back. The fiber was stripped from the last cylinder
- of the finisher onto a moving leather spron where & set of reciprécating
rubbers condenses it into locose rovings of unspun yarn. These rovings
are wound on long "Jack"™ spools to be teken to ths spinning department.
The rovings at the extremse ends of the ocards cannot be used- for spinning
because they lack uniform thickness. These rovings are collected by
two small hoods end pneumatically conveyed to a oollection bin for re-
turn to the preparation department. The exhaust system applied to

roving cerds 1s shown schematically in Figure fi. The quantity of air
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exhaugted varied from 1100 cfam to 1800 cfm on different carding units
with an average exhaust of 1440 c¢fm per unit, Cards are pa;tially
enclosed end only sufficisnt air is exhausted to prevent the escupe of

dust,

(Take in Figure VI)

Each brezler card is exhausted at threse points. Hood "3" exhausts
from the top of the feed hopper over the feed apron., This hopper was
enclosed and coversd, the cover being lifted dauring f£illing. About 180
cfz of alr were exhausted through the hood. EHood "A" exhausted the
top-fly from the enclosure coverinz the mein carding cylinder. Hood "C®
exheusted the bottom-fly from the settling chamber under the carding
«¥linders, Approximately 285 cfm were sxhausted throuszh éach of tuese
hoods. ‘

The finishing card had four e¢xhaust connections besideé'the two
small hoods (G) which removed the waste roving., Hoods "&E" and "rF"
correspond to hoodas "A"™ and "C" respectively on the breaksr card ex-
hausting approximately 285 cfm, each. The dofrfer card cylinder, doffer
combs &nd roving apron were exhausted from below through hoods "D;" and
"Lo" at 70 c¢fm eash, About 40 cfm was exhausted through each roving
collector. '

The volumes of air exhasusted through each hood were egstimated
on the basis of pipe areas. Actual volumes showed wide variations on
different units.

8ingle ocards were used in the manufacture of asbestos wick and
ropesince a thick roving was desired. The wick or rope was twisted

from the unspun roving. The wiocking cards were exhausted at three

points. Approximately 380 ofm of eir were drawn from under the feed
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lattice, 490 cfm wers exhausted from the top of the main cylinder cover
to resxove the top-fly and 550 ¢fm were exhausted from the bottom-fly

8attling charmber.

Dust concentrations during csrding averaged 1.7 i.,P.P.C.F, This
was also the average exposure of wlcking card operators and wick and
rope twis%crs. Sarples taken near ths cafdiug department weight scgales
ahioved less Than 0.5 iLP.D.C.7.

‘ Card rolls were cleaned and ground at alght except in cases of
ezerzenoy. Cleaning was done with hand serapers made of strips of card
cloth and the card cylinder wes turned by hand. Grinding was done with
the usual type of card grinders., The largs. roll was ground in place in
the carding rachine. Slizghtly greater gquantities of air we?e exhausted
during grinding due %o the decreased loss of head resulting?rrom removal
of the wooden card covera. Tuae gmell card cylinders were grbund_in a

grinding frawe, These frames wsre partially enclosed and covered with a

canopy hood exhaugting 2330 cfm per grinder., Dust concentrations averaged

0.65 ¥.,P,P,C.F., during grinding.

A gpecial run of a group of carding machines made with all exhaust
ventilation turnsed off and windows closed showed that dust concentrations
sterdily increased. At the end of one hour the concentration was 62,4 iL.P.P.
C.F. in the air., Under normal operating conditions about 64,000 c¢fm of air
sre exhausted from the carding department. This i3 equivalent 1O about
5.5 air changes per hour disregurding natural'venfilatiﬁh tarough windows
on all four dides of the room.

Soinninz, Twietin-~ and Windinx. The yern as roving is twisted,

or spun, into compasct threads on either gule or ring spinnings frames. 1In

this plant cost of the spinning waa done on mule-spinners. The spun thread

- was transferred from the epinning spindles to spools, on Foster Winding
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machines (spoolers). Spooled thread to be used as filler {oxr woof) in
wovan cloth wag revound on & cop winder into cops which will f£it into

the loom shuttles, <[he remaining spooled thread was respooied on twigtarg
which twist seversl threeds into e yarn. The number of strands used
deteramined the sizs of yern. DBoth plain and metallic yarn were twisted.
Kﬁtellig yarn contalng one or worse stranda of fine wire, Part of the
twistsd yern was usad in cloth weaving while the remalning yern wes
revound on Universal Winding frames for the zarket, '

Xule spinning was separated from other operations in thils depart-
ment by partial partitions. UHaturel ventilation was good and no exhaust
gystezs were used, The average dust concentration was 0.85 E.P.P.C.F;
with a maxizuvm of 1.3 V.P.P.C,F, recorded. )

Ring spinning, cop winding and universal windihg géchines vere
located in the gsame room with the taisting machines. Averﬁée eiposures
in the first three operations, which were notv thecselves espeéiélly dusty,
were dus to dust from the twisting operation. With the exception of a
triel exhaust system on one twister, the remaining machines were unexhaust.
ed, The triel system was reported to be satisfactory and is to be in-
stalled on all twisting machines. In this system, the bottom of the
twisting frame was enclosed end a totsl of 1700 cfm of air per machine

wag drawn downward past the twisting yarns and through five conical hoods

distributed along a centrel exhaust duct.
Average dust concentrations ab the various operations in’'this room

‘were ring spinning - 5,0 M.P.P.C.F.; cop winding ~ 6,9 U.P.P.C.F., univer-

sal winding 2.8 !.P.P,C.P.and twigting 11.0 1LP.P.C.F. with a maxicum of

18.8 V.P,P.C.¥. recorded beside a twisting frame., lo. acourate measurements

of ths officiency of the exhaust system on the single exhausted twister
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could be secursd, but sizultaneous semples on both sides of this frame
stowed a dust concentration of 18.0 ..P.P.C.F. on the aide toward the
unexhausted twisting fraces and & concentration of 6,3 UL,P.P.C.F. on
the other side.

four Fogter Vilnders (spoolers) were partially geparated from the
otker operptions by pertitions (Figure VII). The exhaust gystem con-
gisted of en individuel conical hood around easch spindle holder {Figure
VIII). Approximately 46.5 cim were exhausted through each hood or a
total of 9270 cfa through the 200 hoods on the four spooling frames.»
Dust concentrations at the spoolers averaged 2.9 M.P.P.Q.F. and increased
to 9.6 L.P.P.C,F. within 30 minutes after the ventilation was shut off.-

{Take in Flgure VII & Figure VIII)

Weaving and Ingvection. Cloth, tape, listing and braks bands

ware woven on different types of loomg., In this plant, exhauatv gysteams
had been applied to the dry cloth looms since these were considered to
be the wost important source of dust. The dust conirol progren éalls
for installation of exhaust éystem on dry tepe, listing and brake band
looms. A% present these operations are mainly performed wet or parsvially
wet., Brake band looms were not in operation during thisstudy. 8Signifi-
cant differences could not be noted between dust gamples collected around
the various tape and listing looms. Dust concentrations ranged from 1.2
to 4.0 I'P.2.C.F. and averaged 3.0 L.P.P.C.F.

Hineteen cloth looms wefe-in operation in.this dgpartment. Jne of
thege vas a wet loom and unexhsusted, four were dry looms and exhausted
and the other fourteen werec exhausted but could bhe operated eitherwet or

dry. An unexhausted loom is shown in Figure 1X, The exhaust gystem
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i1s shown schematically in Figure X, A doubel exhaust hood drew air rrom
(Take in Flgure IX & Figure X)
under the warp while a sscond hood was attached to the top ér the loom~lay
with exhaust ducts running down the side of eech picker arm to an air
tight swing Joint at tha botiom, The opsnings in ths loom lay hood con-

| .
gisted of four slots nine inchzs long by 1 inch wide extending over a

gpace of four fezt across the woven fasbrio at rizht anzles to the ward.

A total volume of approximately 10,500 ¢fm of air was exhsusted from
the eighteen hooded looms., This averaged ebout 580 cfm per loom, but
gince 41t was seldom necesgsary to operate more than ten dry loonms at one
time, the everage quantity of air exhausted was close to 1000 ofm per
loom., Exhauat dampers were provided on all looas and surf;ﬁient dampers
to balance the system are closed onm wst or 1dle looas. Tﬁ; average dust
exposure of & weaver operating an exhausted dry loom was 6:7 E[?.P.C.F.
while the average exposure in unexhausted wet weaving was 2.6.K:P.P.C.F.
Samples taken begide a dry, unexhausted loom snowed dust concentrations
of 9,6 ¥.P.P.C.F., alfter forty~-five minutes. Average dust concentrations
during dry weaving have been shown asg 48.7 E.P.P.C.F.g/ A

Woven cloth was inspected, brushed and‘célendered on the inspectior
table shown in Figure XI. Each of the powsr driven brushes was partially
enclosed and exhesusted, Approximately 750 cfm of air were drawn through
each of the two hoods at the front of the table and about 200 ofm was
dfawn through the clesning hood at the back of the tabﬁe. Dust concenirae
tions during inspection averaged 0.5 M,P.P.C.F. A sample taken while a
rol1l1 of fabric was pagsed adrogs the table without benafit of exnsust
agowed a dust concentration of 11.8 M.P.P.C.F.

(Take in Figure XI)
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Doffinz, inspection end calenderiny of tape and listing were
hand operations end wers pot exhausted, Dust concentrations of 5.0
P.3.F. w2re recorisd durinz tuese operations but the exﬁosure wasg
interaitient,

§reelors had an eversge exposure of about 1,3 d.P.2.0.5 while
plz2cing spools end threading loocs.

4 toval of 12200 cfm of air was exhausted froa the weaving de-
partment correspondinzg to approximately 3 eir changes per hour. .In ¢old
weather, warn air was distributec through the uepartzent from & pléenul
system while in warm weather natural ventilation was secured through usé

of windows on all four sides of the departuznt,.

Otker Operations. Other cwerations in this plant c9nsiated of

processes in which the yarn was chemically treated and faﬁ;icated, or
processss for chemically treating or rubberizing fabricated cléth. o.
potential asbostos hazard was associated with these processes with tha
exception ol one braiding machine used to meke large dlametsr asbestous
tubing. This machine was 9overed with a conlecsl canopy hood about six
feet in diesmeter through which approximately 200 cfa of air weres ex-
hausted. A sample taken begide this machine showed a dust concentration
of 0.4 M.P.P.C.F. at ths operators breathing level,

Sumzary. Table II gives a summary of the exnsusted operations, 1lit
ing the number of exhau;t duété and rate of ventilation per gachine, asg
as the average dugt concentrations %o which operators are exposés. Avera:
dust conocentrations ceesursd near corresponding unexheusted operations
are tabuleted.to ghay the ef.sctivensss of the conirol meinko®@ wilch
have been desoribed. » '

{Taxe in Table II)
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4

Conclusion: This gtudy of actual results secured by a dust con-

trol progrem in en asbestos Tfabricating plant is gresented a8 an exaxple
of encineering control of en industrial hazard4{ Kdgquate detd have not
yet bcen published to justify the deteraination of threshold limits or
dustineas wnich will produce asbesiosis ;u any definite period of tima,
In th2 absenge of such vhreshold vslues it is not possible to deterzine

permisgible limits of dustiness on e cedical basis, Lavertheless, sny
apnreciable decrecase in th2 amount of asbestos dust will cause a decrease
in the incidence &nd asverity of the resulting asbestosis. The elimina-
tion of 211 the dust in en industrial workroom is rarely necessary from

a physicologiczl standpoint and ususlly economically impractical. Jonsge-
quently, actual etmogpheric conditions is an industry resylting from the
arplicatvion of practicel msthods of dust control, can be dsed as temporary’

stenderds by that induszry.é/
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Table I. - Occurations and Dust Xxnosures oF Vokers
——

1

in an Agbegstoa Textile Flant.,

¢ . Averzse Dust Cone,
. el o euely
o, of
. ﬂzhout .‘Tus':?
Jzzunc tion Yorkzars Jormal Ventilasion
\__*____/
Przperation i
Srughermnn 2] 3.5 )
Sotion Jpeners 1 - )
Aabsstosg ozenars ] 3.5* )
3sd Duilders 2 5,4% ) 59.6 (a)
Ficlkeriizn 2 SO 7* )
: Gthers 5 2.4*% ) ‘
Cardinfg s
rders 6 1,77 " 62.4 (a)
“:toc: Roilers 10 4,6% 40,4 (b)
Card Tecnders 8 0.7% -
Tick, rope % cord ) 1.7 '
oti:ers 5] 0.3
3pinninzg, Twisting & Winding )
nle Syiu:urs & .‘SlPCI‘S 32 0.9
Ring Spinner 6 5.0
Spoolars 16 2,9* 9.6 (a)
J0p Winder 4 5.9
Twisters 13 11.0
Universal Winders 7 2.8
Others 16 5.0
: eaving
{ wwesvers-Sry Cloth ) ( 0.,7* 9.8
; n Wet Cloth ) 18 (- 2,7
! " Tape & J.ia».ing) { 3,0
Creelers , 7 1.3 .
Irspectors - Cloth 2 0.5% 11.8
Ingnzctors - rape 2 3.1
Others 7 1.3
(a) Cecple after one hours operutions without exhaust,
(v) Saxple taken i{nside din durin3y loading.
*

Dugt Exhaust systeam 'or this operuiion,
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Table II.--Volum2s of Air Zrxhausgted per ‘achine

In Verious Uperations in on Lgbestog Textile Plant,

i
i

Total Volume of pugt Conc. Dust_conc
Lir .xhousts with witrout
per minue zxhaust sxhizust
Dpsration tonngeviong  (cu.fi./min.) DL P T.0LF el et
A80estos Opaner 2 (*) 625-1000 ) B
Vive Cersen 1 700 ) 3.8 11.1-53.C
Jotson Gpeaner 3 2160 - -
Mxing Seds 1 1025 5.4 3.1~10.6
Picker 3 2570 6,7 34,3-74.3
Roving Reopener 1 1780 ] -
Fly Villower & 3 (*) 1600 - -
Sercen %
Roving Cerds ‘
Sreeker (Primary) 3 1420 )
Finisher < 1440 ) :
) 1.7 62.4
“icking Card 3 1420 )
Card Grinders 1 2330 0.7 -
Foster Winders+ 1 (#) 2225 2.9 13,18/
{Spoolers)
Twisters 1 1700 - 11.0
Weaving 2 1300 0.7 49.75/
(3road locms)
Brusher - .
Calander 3 0.3 11.87

1650

* Equipped with pneumatic conveyor - exhaust thru conveyor not includsl

% Individusl cope for each spindle connected to exhaust manirold,

b/ Fulton, et al, ref, 2/

a/ Unpublished date - other plants (J, if{ DallaVelle - U.3.P.H.5.) \
Y,

3
1
4

3



