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I kava received yours of the 20tk crnclusing a copy of the
peper chowingz the results of the study conductsd at our plant during
the conth of urek of this yesr, 1 dsluyad aoxrowledging wnis paper
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read this report I reol that Jessrs. 'age and sloonlisld have zude a
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of the firgt paragraph of your lebusr of tis Z20%h, TN
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A STUDY UF DUSP Cull EOL o lHOD3 IN AN AS305093 FABRICASILG PL.ili

By

Richard T, Page, Assistant Public Keglth inginesr, and
J. J. Bloomfield, P. A, Sanitary ingineer,
United States Public Health Service.

An extensive medicsl and engilneering study of the heelth of
asbagtos workers has been conducted by the United Svates Public Fealtl
Serviceél The materisl contained in this paper supplements the general
study with a detailed study of the dust control methods used in an as-
bestos fabricating plant.

The following report on present conditions and how they havé besn
obtained 1s presented as an example of the results of the application
of gcientific methods of dust control. <These data should be interest-
ing not only tc the asbestos industry but alsé to other 1ﬁdustries
having similer dusty processes. The plant studied has ounly partly
comple ted an extensive dust control program and conditions are being
improved continually and, consequently, these results should not be
interpreted as representing the maximum possible effioiency in the con-
trol of asbestog dust, but it is belleved that theylare repregentative
of the best practice in this country &t this time. The dust control
gystems i use with the various processes in each department are de-
geribed. An occupational analysis of employees is presented with a
comparison of the atmospheric dust concencrat;pns asE?ciaued with con-
trolled and similar uncontrolled processes. ‘

FABRICAIIVN OF ASBidio3 [uXTILES3
Asbegtos i3 the class neme for several different fibrous miner-ls

but the asbestos of oommercal/is majnly the fibrous form of serpentine
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known as chrysotile*., Due to its fibrous nature, flexibility, and heat
resistant properties, asbestos fiber finds meny practical applications.
One of its important industriel uses 18 in the manufacture of fire resis-
tant textiles.

In the plant studied, practically ell raw material was crude
Canadian or South African Asbestos. 3Some imported short fiber was used,
as well és gome of the short fiber salvaged in the recovery process, but
most of the short recoversd fiber was shipped to other plants. Signifi-
oant variations in atmospheric dust concentrations due to the érade of
‘fiber being processed were not evident in controlled processes in this
plant. Consgequently, the type of fiber used has not been considered in-
the analysis of the data., -Each dust contirolled process fended to decrease
the amount 2f dust generated in subsequent processes. These factors must
be congidered when comparing dust concentrations reported in this plant
with the d4ata vwhich have been reported for other plants.

Approximately three hundred persons were employed in this plant,
of whom one hundred and eighty worked in departments having & potential
asbestos dugt hazard. This study was confined to these dspartments,
namely: preparation; carding; spinning; twisting and winding; end weaving.
The cocupational distribution of exposed workers is shown in Table I.

(Take in Table I)

* Chrysotile is & hydrous magnesium silicate {H4LgzSiglg or
2H20.31130.2810) ocontaining 44.1% silica, 43.0% megnesia and 12,95 water.
Qther types of asbestos often contain silicates of iron, calcium end

aluminum as well as masnesium.é/
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LZA0D OF STUDY

This 1nvaatigationv1noluded a study of atmospheric dust concen-
trationa in the factory workrooms, and a study of the exhaust systems
used o remove asbestos dust,

Zighty-two atmospheric duat samples were collected at the workers!
breathing level with the impinger dust sampling apparatusé/. Sixty-nine
of these represented present working conditions aand thirteen reproesented
conditions while exhaust apparatus had been turnsed off for one hour,

A collecting medium containing twenty-five percent sthyl alcohol in
distilled water was found to prevent flooculation without causing excsssive
oveporation in either the sampling flasks or the counting cells, A4all
saxples were counted the day after collection. Due to the low dust con-
centrations encountered, most of the gamples represented the dust in

from twenty to thirty cubic feet of air, Samplss were diluted with dis-
tilled water and counted according to the light field technic descrived
by Bloomfleld and DallaValle3/. A micrometer eyepiece having an engraveu
sguare equivalent to one-fourth the standard Wnipple square va@s uscd in
counting. Since it is customary to count only one quadrant of the
Whipple field, the gams volume of sample (0.25 cu.mm.) per‘field was
counted. '

The quantities of air removed through the verious exhaust systems
were calculated from Pitot tube measurements of center line velocities
in the pipe linesg/. Average exhaust rates per process are‘liated in
Table II and discussed below in the description of exhaust systems.
kntrance velocities at open hoods were measured with an Alnor Velometer
and checked with a vane anemometer, lost of the hoods ware of the en-

closed type designed to exhaust only enough air %o prevent the escape of
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aghestos dust into the workroom., Where individual measurements were
impractical, air volumes exhausted through each hood were calculated
from messurements of main line velocities, Whenever differences in ex-
haust volumes were noted between similar hoods on the same operation,
the average value is given.
DESCRIPTION OY PROCESSES AUD DUST CuNTROL IBASURES

‘ 4gbzstios is received in burlap bags containing opne hundred pounds
of fiber., Cotton 13 received in standard bsles. These are the only raw
meterials used in the preparation of asbestos yarn at this plent. Un-
loading, 8storage and transportation of the packed raw materials were not
hazardous occupations, The progress of the rmaterial from raw fiber to
completed fabric is shown by means of a flow sheet (Figure I) Individusl
procesasss and the geasures for dust control are described below. -

(Take in Figure I)

Preparation Department.

Crushing, Some of the agbestos fiber arrives at the plant as
f"precrushed™ fiber but most of the crude fidber has received no treatment
other than mining, sorting and screening. <This lavter type is haend dumped
from the bags into rim-wheel crushers and crushed from five to fifteen
minutes, These crushers have two heavy rollers attached to a radial axle,
and revolve on a gmooth surfaced tray in which the asbestos is placed.

The asbestos fiber is constantly stirred during crushing by revolving
gorapers, After crushing, the fiber is replaced in Yl vags and carrieu

to the asbestos opener. Crushers were not enclosed or exhausted in eny

way but the general ventilation in the preparation department was gufficient

to prevent high concentrations of dust near this operation, Crusher zen
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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

was 3.5 M.P.P.C,F.

Asbestos Uneninz end Scresning. The crushed fiber is dumped from

bags to the floor besids the agsbestos openers end lifted into the feau
latioce hopper with wooden hand forks., Two opsnars of differsnt design

were in operation but the msthod of exhaust hooding was the same on both

(See Schematic Dasign -~ Figure II). The feed latice hopper was partislly

enclogsed and exhasuated at the top. (Hood A). A second hood exhausted
the bottonm fly and settled dust from the bottom of the opener (lood B).
The opened riber was packed up by hood C and pneumatiocally Stransported

to a oyclone separator where the flbers were removed and dropped onto

an encloged vibrating scresen., A large portion of the dust and fins fibers

entering the'asbestos opensr was removed by hoods A and B, <Cluzps of
uncpened ribers and pieces of rock too heavy to be lirted'by the pneu-
matic fider conveyor, £all onto an enclosed beltAoonveyor aarving both
openers, and were carried to the racovery process. (Belt coaveyor not
shown in Figurs II). Exhaust volumes through the hoodsg weTe: hood A-
400 ofm, hood B~ 400cfm, hood C- (pneumatic conveyor) 1800 c¢fm, conveyor
velocity 2730 rt./minute.
(Taks in Figurse II)
Each opener had 1ts own oyclone geparator and enclosed and ex-

hausted, vibrating sorseen. One 8screen had two eihaust‘hoods, one beside

. (=]
2%311 employees in the preparation department and all repair mon

end jaintors were provided with respirators of a type approved by ths

——
U. $. Bureasu of lfines against high concentrations of fine silica dusgt.

y
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the Qharging nopper drawing 400 ofm and one over the discharge end of
the screen and the stock car, drawing 770 cfm., The gecond screen had
one hood only, over the discharge end, drawing 615 ofm. Short fibers
and rock particles pagsing the soreens fell through a chute to the en-
closed revovery conveyor. Fiber failing to pass these ssreens dropped
into a atoek car. Full stock coers were pushed to a platform scale and
then vo the mixing beds,

The same men charged ine openers and filled the stock carg, The
average dugt exposure of asbeatoa-opéner operators wag 3.6 M.P.P.b.F;

Cotton Cpsners, The best grades of ingulation contain very

small amounts of cotton if any, but in all other cases, cotton riber

is mixed with asbestos fiber to improve its spinoning qualities. At

this plsnt the batech seldom contsined more tham 15% cotton by ﬁeight

but as high as 20% cotion were used in lower grade yarﬁs. The two
stage, Saco-lowell, cotton opener was exhausted at three points, 770cfn:
of air were exhausted through a canopy hood over the feed latice, 270 cfa
from the bvottom of the primary opener and 1120 cfm from the botton of
the secondary opener, Opened cotton fiber was discharged into stock
cars, Do assmples were taken at the colton openers but the operators
average exposure wasg about 2.4 E.P.P,C.F. (General sir =- preparatioh
department),

Uixing., Weighed quantities of agbestos and AOtton-were placed
in alternate layers in the mixing beds. Occasionally, layers of roving
waste from the carding room were reopened and addéd to the bed. LMixing
éaa done in six exheusted booths, sach 10'-2" deep by &'-10" wide by

6' high., Sides of the booths were permanent while the back consistad
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of & removable wood and canvas section. Each booith was covered by a
pyramid hood 32" high throuzh which approximately 1025 cu. f¥. air per
minute per hood were exhsusted., The velocity of air motlon into these
booths averaged 50 ft. per wsinute during bed making and about 30 ft. per
minute during picker locading., Dust concentrations avereged S.4 .P.1.C.F,
for the bved making operatiocn,

After a bed ﬁas placed, the picker operatvor removed ths rear
partiition ot the booth end forked thz batch into the charging hopper of
a picker (Figure III). The picker machine mixes the fibers in revolving
beatera. The four machines represented thrée different operations and
two different types of exheust systexs. The first machine, not in
operation during this study discharged mixed fiber'into a gtoock car.
This material was then passed through a second picker for remixing, lae
sscond and third machines discharged mixed fiber onto a belt conveyor
- which traengported it to bins in'the carding room, The product of the
fourth picker was carried to the carding room by a pneumatio conveyor;
Bach of the first three machines had a hood over the charging lattics
exhesusting approxicately 500 c¢fm, a pipe exhasusting about 1650 ofm from
the bottonm~fly settling chambers under the main picker drum, and a hood
over the end of the discharge lattice exhausting about 400 cfme The
fourth picker hed the same hood arrangement over the charzing latiice
but had no bottom=-fly exhaust and the mixed fibsr was removed by a
pnaumatic conveyor exhausting approximately 2000 cfm of air at & velocity
of 2550 ft. per minute, The picker operators wear respirators during
the oharging operation. Dust concentrstions during pioksr charging
varied from 4.0 to 9.5 H.P.P.C.F. averaging eabout 6.7 M.P.P.C.F.

(Take in Figure III)
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Recovery Processes. Vaste roving from the card room was re-

turned to the preparation department for rcopening. The roving reoponer
was exheugted only from the pit below the laat beater, but the 1780 cfn
of air drawn through this hood wers sufficient to prevent the eascape of
dust through the discharge lattice. ' '
The dusty elr collected by the exhsust systems in the preparation
and carding departament was blown into & large settling chamber occupying
two stories in the end of a separate building. 4Air was disgplaced from
this room to a bag house ocoupying the second floor on the othsr end of
this building. Duast was filtered out by durlap filters streiched on "A"
frames. The filters were beaten down by hand daily during the noon rest
period. The colleoted dust was removed during the weekend shutdown, and
stored in bing in the preparation despartment. Bug house dust was screened
on a completsly enclosed and exhaustéd vibrating screen (Background -
Figure IV) and the long fibers were removed to a cyclone collector by a
pnsumatie¢ conveyor., The dust from the settling chamber, the long fibers
from the bag house dust, and fibers separated by cyclones on the - exhaust
lines rrom the spooling operation and the weaving department were passed
’through a fly-willower and vibrating screen {(rFigurs IV). Approximately
250 ofm of air were exhausted ffom the top of the charging lattice

and 620 ofm from the digcharge side of the opehins drum. Dirt passing
ths screen dropped onto an inclined tray and was removed by aﬁ exhaus?t
hood drawing 730 ofm. IFibers which did not f£all through th® screen

were removed by the hood at the lower end of the soreen (1710 cfa) and
pneumatically conveyed to & ocyalone collector. FHock and other impurities
not picked up by the pneumatic conveyor fell into a waste box bslow the

end of the asoreen. The market for recovered fiber ig limited and such
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fiver is usual;y too soiled for uss 1n high grade textiles. Consequently

only part of the ocollected dust was passed through»this process.

Averaga exposurs of operators wag estimated at between 3 and 5 v, P.P.C.F,
{Teke in Figure IV)

Ag a measure of the effectivensss of the dust control system in
the preparation dspartment, the exhaust fans were shutt off for one hour.
Pneupstvicconveyors remaihed in operation. Dust concentrations increased
s%eadily t0 about 50 L.P.P.C.F. at which tims the exhaust fans were turned
on., The samples taken dquring this period were only a pertial measure of
uncontrolled conditions since the hoods and enclosures had & definite
control value.

“hile the location and design of hoods weré the mogt important
factors in dust control in the preparation department, general ventila-
tion helped prevent high dust concentrations., This department occupied
approxinsately 520,000 cu. ft. of apacé, from which approximately 54,650
ofm of air were exhaugsted. Consequently 6.5 air changes per hour wers
produced by mechanical ventilation which was surplemented by natural ven-
tilation through doors, windows, and roof ventilators. Fortunstely
heating was not a problem in this plent,

Carding Department. Hixed fiber from the preparation department

wag dropped from pneumatic or meohanical conveyors into bins in ths
carding departmsnt. A total volume of 6850 c¢fm was exhausted froa four
bins, the msjor portion of this eir being drawn through the one or two
bin doors left open during the load;hg of carding room stock cars.

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

an active bin while the dust concentration just outside the gdoor of the

game bin was only 4.6 M.P.P.C.F. Workers, classed as stock rollers,
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fork the mized fiber from the bin into stock cars. T[his operation is
supposed to be performed with both gtock car and stock roller outside
the bin door, This rule of keepinz out of the bins should bs strictly
enforced. Howdver,gtock rollers, wearing respirators, like to push
their cars under the ghute and then climb into the car and "tread-down"

the stock.

The cards are machines having a series df revolving cylinders
wound diagonally with strips of leather set with ring, sharp, steel
bristles, Carding removes remaining small bits or rock end combs the
fibvers into a more or less papalled condition to facilitate spinning.
At thé time of thig study, thirty-one roving card units and two wicking
cards were being operated. A roving card unit {Figure V) consisted of
two cards, & breakser or primary card and a finisher or roving card.

(Take in Figure V)
The mixsd fiber wes fed by hand from the stock car to the fsed hopper
of the breaker card., The stock-roller wore a respirator during this
operetion., The fibef passed through the bresker card emerging as a
looge blanket or web, It wes carried to the finishing card by a lattice

eonveyor, or camel back, The fiber was stripped from the last cylinder

' of the finisher onto a moving leather apron whers & set oI reciprocating

rubbers condenses it into loose rovings of unspun yarn. ZThese rovings
are wound on long "Jack" spoolg to be taken to ths spinning departiment,
The rovings at the extreme ends of the cards cannot- be used- for spinning
because they lack uniform thickness., These rovinga are collected by

two small hoods end pneumetically conveyed % a oollesction bin for re-
turn to the preparation department. The exhaust system applied to

roving cards 18 shown schematically in Figure Vvi. The quantity of air
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exhausted varied from 1100 ofm to 1800 ofm on different carding units
with an average exhaust of 1440 ofm per unit, Cards are partiaslly
enclosed and only sufficient air is exhausted to prevent the escape of

dust,

(Take in Figure VI)

Each brezker card is exhausted at three points., Hood "3" exhausts
from the top of the feed hopper over the feed apron, This hopper was
enclosed and covered, the cover being lifted during filling. About 160
cfon of air were exhsueted fhrough the hood. Hood "A"™ exhausted the
top~fly from the enclogure covering the main carding cylinder. Hood "G*
exheusted the bottom-fly from the settling chambsr under the carding
.¥1linders. Approximately 285 ofm were exhausted throuzh each of these
hoods.

The finishing card had four exhaust connections besides the two
gmall hoods {G) which removed the waste roving., Hoods "E" and "@"
correspond Yo hoods "A" and "C™ reapectively on the bresksr card ex-
hausting approximately 285 cfm., each, The doffer card cylinder, doifer
combs snd roving apron were exhausted from below through hoods "D;" and
"Lo" a8t 70 crm each, About 40 ofm was exhausted through each roving
cocllector.

The volumes of air exhausted through eech hood were estimated
on the busis of pipe areas. Actual volumes showed wide variations on
differecnt units. '

Single oards wers used in the manufacture of asbestos wick and
ropegince a thick roving was desired. The wiock or rope was twisted

from the unspun roving. The wicking cards were exhausted ét three

points. Approximetely 380 ofm of air wers drewn from unde: the feed
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lattice, 490 ofm were exhausted from.the top of the main cylinder cover
t0 remove the top~fly and 550 ofm were exhausted from the bottom-fly
gattling chamber.

Dust concentrations during csrding averaged 1.7 i.P.P.C.F. This
was also the average expogure of wicking card operators and wick and
rope twisters. Semples taken near ths cafding department wolght scales
ghomed less than 0.5 LL.P.P.C.F.

. Card rolls were cleanzd and ground at night except in casgcs of
emergenoy. Cleaning was done with hand scrapers made of strips of éard
cloth and the card cylinder wes turned by hand, Grinding was done with
the usual typé of card grinders. The large_roll was ground in placs in
the carding machine. Slightly greater quantities of air were exhausted
during grinding due $t0 the decreased loss of head resulting from removal
of the wooden card covers., The small card cylinders were ground in a
grinding frame, These frames were partially enclosed and covered with a
canopy hood exhaustidg 2330 ofm per grindsr. Duﬁt concentrations averaged
0.65 ¥.P.P.C.F., during grinding.

A special run of a group of carding machines made with a1l exhaust
ventilation turned off and windows olosed showed that dust concentrations
steadlly increaged. At the end of one hour the concentration was 62,4 l[LP.P.
C.F. in the air. Under normal operating conditions about 64,000 ¢fm of air
are exhausted from the carding department, This is equivalent to about
5.5 air changes per hour disregarding natural.ven%ilatiéﬁ tarough windows
on all four 4ides of the room,

dpinninz, Twistin~ and Winding, The yern as roving is twlsted,

or spun, into compact threads on either gmle or ring spinning frames. In

this plant most of the spinning was done on mule-spinners. The spun thread

wag Vransferred from the spinning spindles to spools, on Foster Winding
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machines (spoolers). Spooled thread to be used as filler (or woof) in
woven oloth was rewound on a cop winder into cops which will fit into
the loom shuttles, Ths reaaininé spooled threed was reapooled on twistars
which twist several threads intc a yarm. The number of atrends used
determined the sizs of yarn. DBoth plain and metallic yarn were twisled.
l'etellic yarn contains one or more strands of fins wire, Part of the
twisted yern was used in cloth weaving while the remaining yarn was
revound on Universal Winding frames for the market, '

lule spinning was separated from other operations in this depart-
ment by partial partitions. HNatural ventilation was good and no exhaust
gsystexs were used. The average dust concentration was 0.85 H.P.P.C.F;
with & maximem of 1.3 1.P.P,C.F. recorded. _

Ring spinning, cop winding snd universal wiﬁdiﬂg fachines were
located in the same room with the wisting macﬁines. Average exposures
in the first three opsrations, which were not themselves especially duaty,
were dus %0 dusﬁ from the twisting operation, VWith the exception of a
triel exhaust system on one twister, the remaining machines were unexhaust-
ed, The trisl gystem was reported to be satisfactory and ils to be in-
stalled on all twisting machines, In this aystem, the bottom of the
twisting frame wasg enclosed end a totsl of 1700 ofm of air per machine
was drawn downward past the twisting yaras and through five conical hoods

distributed along a central exhauat duot.

Average dust concentrations at thé varioua operations in this room
‘were ring epinning = 5.0 M.P.P.C.F.; cop winding - 6.9 U.P,P.C.F., univer-
sal winding 2.8 M.P.P,C.F.and twisting 11.0 ML.P.P.C.F. with a maximum of
18.8 ¥.P.P.C.¥. recorded beside a twisting freme., No. accurate measurements

of ths efficiency of the exhaust system on the single exhausted twister
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could be mecured, but simultaneous samples on both sides of this frame
showed a dust concentration of 18.0 ll.P.P.C,F. on the side toward the
unexhsugted twisting frames and a concentravion of 6.3 . P.P.C.F. on
the other side.

Four Foster Windera (aspoolers) were parﬂially geparated from the
other operationa by partitions (Figure VII). The exhaust system con-
sisted of en individual conical hood around each spindle holder {Figure
VIII)., Approximately 46,5 cfm wers exhausted through each hood or a
total of 9270 ofm through the 200 hoods on ths four speoling frames,
Dust concentrations at¥ the epoolers averaged 2.9 M.P.P.C.F. and increased
to 9.6 M.P.P.C.F. within 30 minutes after the ventilation was shut orf,

(Take in Figure VII & Figure VIII)

Weeving and Insvection, Cloth, tape, listing and brake hands

were woven on different types of looms. In this plant, exhaust systeas
had been applied to the dry cloth looms since these were considered to
be the mcst important source of dust., The dust control progrem calls
for installation of exhasust system on dry tape, listing and brake band
looms. At present these operations are mainly performsd wet or partislly
wet. Brake band loomg were not in operation cduring this study. Signifi-
cant differences could not be noted between dust samples collected around
the various tape and listing looms, Dust concentrations ranged from 1.2
to 4.0 L\ P.F.C.F. and averaged 3.0 L.P.P.C.F.

Nineteen cloth looms were in operation in.this degpartment. One of
these was a wet loom and unexhsusted, four were dry looms and exhausted
and the other fourteen were exhausted but could be operated eltherwet or

ary. An unexhausted loom is shown in Figure 1X., The exhaust system
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i3 shown gchematically in Figure X, A doubel exhaust hood drew air from
(Teke in Figurse IX & Figure X)
under the warp while 2z sscond hood was attached to the top of the looa-lay
with exhaust ducts running down the side of each picker arm to an air
tight swing joint at the bottom, The openings in thes loom lay hood con-

gisted of four glots nine inches long by i inch wide extending over a

gpace of four fest across the woven fabric atv rizht anzgles to the warn.

A total volume of approximately 10,500 cfm of air was exhsusted from
the eighteen hooded looms, This averaged about 580 c¢fm per loom, but
since it was seldom neocessary to operate more than ten dry looms at one
time, the average quantity of air exhausted was close to 1000 ofm per
loom. Exhaust dampers were provided on sll looms and sufficient dampsrs
to balance the system are closed on w2t or idle looms. The average dust
exposure of a weaver operating an exhausted dry loom Was 0,7 U.P.P.C.F.
while the average exposure in unexhausted wet weaving was 2.6 i, P.P.C.F,
Sample3 taken begide a dry, unexhausted loom showed dust concentrations
of 9,6 Y. P.P.C.F. after forty-five minutes. Average dust concentrations
during dry weaving have been shown as 49,7 M.P.P.C.F.Q/ A

Woven cloth was inspected, brushed and‘célendered on the ingpection
table shown in Figure XI., Each of the power driven brushes wag partially
enclosed and exhausted. Approximately 750 cfm of air were drawn through
each of the two hoods at the front of the table and about 200 ofm was
dramwn through the clesning hood at the back of the ta&ie. Dust concentra-
tions during insgpection averaged 0.5 M.P.P.C.F.A A sample taken while a
roll of fabric wes passed maroas the table without benefit of exheust
;ﬁowsd a8 dust eohcentration of 11.8 M.P,P.C.F.

(Take in Figure XI)
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Dofring, inspection and calenderins of tape and listing were

hand operations and wsere not exhausted. Dust concentrations of 5.0

- NP P.0.F. were recorded during these operaitions but the exposure was

interzittent,

Creelers had an average exposurs of about 1.3 d.P.P.U.r. while
plecing spools snd threeding looams, ‘

A total of 12200 cfm of air was exhaugsted from the weaving de-
partment corresponding to approximately 3 air chenges per hour. .In cold
weather, werm air was distributea throusgh the uepartment from a plenum
syatem while in warm weatiher natural ventilation was seoured through use
of windows on all four sides of the departuant.

Other Operations, Otﬁercperations in this plant consisted of
processes in which the yarn was chemically treated and fabricated, or
processes for chemically treating or rubberizing fabricated cioth. IHo.

potential agbestog hazard was assoclatved with these processes with tha

exception of one braiding machine used to make large diameter asbectos
tubing. This machine was govered with a conical canopy hood about sgix
feet in diameter through which approximately 200 cfm of air were ex-
hausted,s A sample taken begide thia machine showed a dust concentration
of 0.4 M, P.P.C.F. at the operators breathing level.

Summary, Table II gives a summary of the exhausied operatlons, list.
ing the number of exnaust ducts and rate of ventilation per zmachine, asg wsl]
as the average dust concentrations to which operators are expoées. Average
dust concentrations reasursd near corresponding unexhsusted operationsg
are tabulated to show the efectiveness of the conirol meuhod which
have been described. '

(Teke in Table II)
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Conclusion:ﬁ This etudy of actual results secured by a dust con-
trol program in en asbestos fabricating plant 1s gfisented as an axample
of enginsering control of an indusirial hazard%{ ﬂdequate data have not
yet been published to justify the determination of threshold limits of
dustiness which will produce asbestosis %n any definite period of time.
In the sbaence of such threghold values it is not possible to dstermina
parmissible limita of dustiness on & medical basls, INeverthsless, any
appreciable decrease in the amount of asbestos dust will causgse a decrease
in the incidence and severity of the resulting asbestosis. The elimina-
tion of 211 the dust in en industrial workroom is rarely necessary from
2 physicological atandpoint and usually economically impractical. <Conse-
quently, actual astmospheric oonditions is an industry resulting from the

arpliocation of practical msthods of dust control, can be used as temporary

gtendards by that industry,8/
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Table I. = occupations end pust Exposures of Vokers

w@‘g&w&

Averzge Dust Cong.

LieieDelods

P e i o

Lo, of
Without i
aaune tion Yorkars Normal Vantila ;Zi‘:x“
prenaration
Crughermen 2 3.5 }
Sotton upeners 1 - )
Agbzatosg openers 2 3.5: )
3ad Bullders 2 Sed™ ) 59
} Ticlkerian 2 8.7% ) -6 {a)
i Uthers 5 2.4* }
‘ Ccardinsg
Carders 6 1.7* 62,4
3tock Rollers 10 4,6% 40,4 %%}
Card Tenders 8 0.7% -
7ick, rope & cord 6 1.7
vihers ) 6 0.3
3pinning, Twisting & winding .
tale Spinners & Helpers 2 0.9
Ring Spinners 6 5'3’»
Spoolers 16 2. 9.6 (a
Jop winders 4 6.9 ta)
Twistars ' 13 11.0
Universel Winders 7 . 2.8
Qthers 16 5.0
; woaving ’
' . wesvers-bry cloth ) { 0.7* 9.6 (a)
H " siet Cioth } 18 (- 2.7
i " Tape & Listing) { 3.0
! Creelers ) 7 36'5*
Irspeciors - Cloth 2 0 T 11.8 (a
Inencctors - Tepe 2 3.1 ()
Others 7 1.3
(5) Sacple after one hours operuti.)ﬂs without: exhaust.
(b) Semple taken 1ngide bin durin3d loading.
*' Dust hxheust systeam Ior thig operuiion.



Table II.~~Volumes of Air Exhausted per achine

In Varioug Operations in an Asbestos Textils Plant.

Total Volume of pDust Conc. Dust Jonc.

Alr wzxhaustg with without
per minue ixhaust sxhaust
Operation Connections (cu.ft./min,) i.P.T.0L.F, elelaUa
Agbestos Upanar 2 (*) 625=1000 )
Vib. Sersen 1 700 ) 3.5 11.1-55.0z/
Sotton Upener 3 2160 - -
ixing deds 1 1025 5.4 3.,1-10.6Y
Picker 3 2570 v 6.7 34,3-74.38/
Roving Reopener 1 1780 8 : -
Fly ¥illower & 3 (*) 1600 - -
Screen
Roving Cards ‘
Dreaker (Primary) 3 1420 )
Finisher & 1440 ) '
) 1.7 62.4
wicking Card 3 1420 )
Card Grinders 1 2330 0.7 -
Foster Winders+ 1 (4) . 2225 2.9 15,12/
{Spoolers)
Twisters 1 1700 .- 11.0
Weaving 2 1300 0.7 49,78/
{3road Loonms)
Brusher - . :
Celender 3 1650 0.3 11.8
o~

* Equipped with pneumetic conveyor - exhaust thru conveyor not 1uolude://
¥ Individusl cone for each gpindle connected to exhaust nanirold,. (’
\

.2/ Unpublighed data - other plants (J, i, DallaValle - U.3.P.H.S.)
b/ Fulton, et al, ref., 2/
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