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November 28, 1937

A STUDY OF DUST CONTROL METHODS IN AN ASBESTOS .

FABRICATING I'LANT

By Ricranp T. PAG'B, Assistant Public Health Engineer, snd J. J. Bt.oonnm.n
Passed Assiviani Sanitary Engineor, United States Public Healih Serti

An extonsive medieal and -enginecering study of the health of
asbestos workers has been conducted by the United States Public
Health Scrvice (7). The material contained in this paper supple-
ments the 'gcneml study with a detailed study of the dust control
methods used in an ssbestos fabricating plant. It is a report on
present conditions and how they have been obtained and is presented

as an example of the results of the application of scientific methods of

dust control. * These data should be interesting mot only to the
asbestos industry bui also to other industries havmo sumlnr dusty
processcs.

The plant studicd has only partly completed an cxtensive dust
control progrum, and conditions are being improved continually;
consequently, these vesults should not be interpreted as representing
the maximum possible efficiency in the control of asbestos dust, but
it is believed that they are representative of the best practice in this
country at this time. The dust control systems in use with the vari-
ous processes in each department are described. An occupational

gnalysis of employees is presented, with a comparison of the atmos-
pheric dust conccntrations associated mth oontrolled and sumlar
uncontrolled processes.

FARBRICATION OF ASBESTOS 'ri:xfm.zs

Asbestos is the class name for several different fibrous minerals,
but the ashesios of commerce (1) is mainly the fibrous form of ser-
pentine known as chrysotile.! Due to its {ibrous nature, Hexibility,
and heat-resistant properties, asbestos fiber finds many practical
applications. One of its important industrial uses is m the manu-
facture of fire-resistant textiles.

In the plant studied, practically all raw material was erude Canndian
or South African ashestos. Some imported short fiber was used, as
well as some of the short fiber salvaged in the recovery process, but

" most of the short recovered fiber was shipped to other plants, Signif-
". icant variations in utmospheric dust concentratiors due to the grade

of fiber being processed were not evident in controlled processes in
this plant. Coasequently, the tvpe of fiber used has not been con-
sidered in the analysis of the duta. Each dust controlled process
tended to decreise the amount of dust generated in subsequent

1 Chrysotile Is & hycrous magnesium siicite (H,Mo340y ar 20,0-3M20-23i0:) contatning 4.1 pere

oot sllica, 43.0 purcent magnasia, and 129 perceat water. Other tyes of asbastos oftan contuln silicates

of iron, cnlcium, cod Aluminam as well s masaosium (€.
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processes. These factors must be considered when comparing dust
concentrations reported in this plant with the data which have been
reported for other pinuta, -, -

Approximately 300 persons were employed in this plant, of whom
180 worked in departments having a potential asbestos dust hazard,
This study wns confined to these departments; namely, preparation;
carding; spinning, twisting and winding; and weaving. ‘The occupa-
tional distribution of exposed workers is shown in table 1.

TasLe 1.—Occupctions and dust ezposures of workers in an asbestos lextiles plant

‘ Average dust cancentrs.
: . tion, M. P.P.O. F,
. Oocunation ”"r; o ol [
Without ex.
Normal | hsust venii.
Istion
. Preparation:
Crushermen, 2 3
Ootton oreners. 1
Asbestos openers.. 32 1.8
ed builders. H 154 0.6
ckermmen. 2 18.7
Others s 1%4
o G aier
ers.... 8 1LY ]
Siock roller. . 0} 1 o4
Card tend a 7 tad
Wick, rope, sod cord... s P 3 N
smofginwmmg and winding: ¢ R
3 . w " ———— "y
Mule ap‘lnnrrs wnd belpers. n 9l
Riog s s 8 go [
1(:‘%9 winders. 1: ' & : R '
gwe i 1% ) 1;: g evonsemmanmmme
oy Rl LT,
et 6 N D
Wusers: 1oth . :
lg 1)
w:g iio:h . 18 i - 2’.; .......'.o' s
c Tape and listiog. tosels v
- U v %
Tospectors—Clmn 2 ¥ ) A STy
tora=/1apu. ‘2 3.: evee 3
Others. 7 i3 ssosecentene,

1 Dust oxhuust system for this operating.
$ 8ample nfter { hour's operation withoat exhsost. 7
§ Sample tasrn inside bin duriag lading. :

. ka‘mon‘ OF BTUDY

This investigation included s study of atmospheric dust concentra.

tions in the fuctory workrooms and a study of the exhaust aystems

used to remove asbestos dust.

Eighty-t-vo atmospheric dust samples wore collected at the workers’
bfeathing level with the impingor dust sampling apparatus )
Sixty-nine of thesa represented present working conditions and 13.
represented conditions wiile exhaust apparatus had been turned off
for 1 hcur. A collecting 1aedium conta.ung 25 percent ethyl alcohoi
in dist.illcd water was found to prevent flucculation without causing
excessive cvsporation in either the sampling flasks or the counting
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cells. All samples were counted °
the low dust coucentrations encou
sented the dust in from 20 to 3(
diluted with distilled water and ¢
technique described by Bloomiield
eyepiece having an engraved sq
standard Whipple square was use
{0 count only one quadrant of th
sample (0.25 cubic millimeter) pe
“The quantities of air r moved 1
were calculated from pit ¢ tube n
in the pipe lines ({). Average e
table 2 and discussed a little later:
Entrance velocities at open ho
velometer and checked with a va
were of the enclosed type desizne
vent the escapo of asbestos dust ir
mensurements were impractical,
hood were calculated from me
Whenever differences in exhaust
hoods on the sama operetion, the

DESCRIPTION OF PROCESSES

Anbeatos.is received in burlap
Cotton is received in standard bai

- used in the preparation of asbe:

storage, and transportation of -
hazardous occupations. The pr
to completed fubric 13 shown by .
vidual processes and the mesasure:

PREFARATIC

Crushing.—Some of the usbsst
crushed” fiber, but most of the ¢
other than mininy, sortine, ond
dumped from the bugs into riza-s
15 minutes. Thess crushers ha
radial axls, and revulve on a smco
is placed. During the crusiin
stirred by revolvinz serapers.
replaced in the bags and eorme
were not enclosed or sxhgusica
tion in the preparation deparu:
concentrations of dust near iic
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cells. All samples wore counted the day after collection. Owing to
the low dust concentrations encountered, most of the samples repre-
gented the dust in from 20 to 30 cubic fect of air. Samples were
diluted wica distilled water and counted according to the light-field
technique described by Bloomfield and DallaValle (3). A micrometer
eyepiece having au engraved square equivalent to one-fourth the
standard Whipple squara was used in counting. Since it is customary
to count only one quadrant of the Whipple field, the same volume of
sample (0.25 cubic millimeter) per field was counted (7).

The quartities of air removed through the various exhaust systems
were calculated from pitot tube mensurements of center-line velocities

. in the pipe lines (4). Avecrage exhaust rates per process are listed in

table 2 and discussed a iittle later in the description of exhaust syatems.
Entrance velocities ¢4 open hoods were measured with an Alnor
velometer and checked with a vene anemometer. Most of the hoods
wers of the enclosed type designed to exhaust only enough air to pre-
vent the escape of asbestos dust into the workroom. - Where individual
measurements were impractical, air volumes exhausted through each
hood were calculated from measurements of main-line veiocities.
Whenever differences in exhaust volumes were noted between similar
hoods on the same operation, the average value is given. .. .

PESCRIPTION OF PROCESSES AND DUST CONTROL MEASURES

Asbestos is received in burlep bags containing 100 pounds of fiber.
Cotton is received in siandard bales. These are the only raw materials
used in the prepsaration of asbestos yarn at this plant. . Unloading,
storage, and transportation of the packed raw materials were not
hazardous occupsations. The progress of the material from raw fiber
to coinpleted fubric is shown by means of a flow sheet (fig. 1). Indi-
vidual processes anad the measures for dust control are deseribed below.

, ) PREPARATION DEPARTMENT

Crushing —Some of the tsbestos fiber arrives at the plant as “pre-
crushed’’ fiber, but most of the crude fiber has received no treatment
other than mining, sorting, and screening. This lutter type is hand

-7 dumped from the bags into rim-wheel crushers and crushed from 5 to
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15 minutes. These crushers have two heavy roliers attached to o

" radial axle, and revoive on a smooth-surfaced tray in which the usbestos

is placed. During the crushing, the usbestos fiber is constuntly
stirred by revolving scrapers. After being crushed, the fibor is
replaced in the bars and carried to the asbestos opener. ‘Crushers
wore not enclosed or exhausted in any wuy, but the general veniila-
tion in the preparaticn depsrtment was sutticient to prevent high

.

concentrations of dust npear this operation. Crusher mer had rose
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. . - RAW MATERIALS RECOVERED MATERIALS 3  Asbeslos opening and screen
TrON| | (EHURE ] Mut kovinG ) [GYelonE & | [FRavwou P bags to the flour beside the u:

‘ CRusaeR“l : ‘ WASTE ) design were in operation, but

' = . - same on both. (See scher

B 3

4 hopper was partislly enclose
!

. b 4 4 R .
COTTCN ASHFST0S OPENERS | [ROVING ] TERAT] - A second hood exhausted tE
OPENERS 8 ViBRATING SCREENS !Wene_;_zl SCREEN l - bottom of the opener (hood E
‘ - ’ hood C und pneumaticaliy ©
--- the fibers were remo.ed and d

A large portion of tl . dust an
‘ o,

FLY WILLOWE
AND SCREEN €

e . STocK 8:NS 1 VRN
{CARDING DEPT) ‘ : '

A 4 7

. ) ‘ .'
WICKING CARDS : 1_liaowme cmos“_l

1ST R : —
“’:,Z,_.E?Ngg ° {uuLe sPinners]  [rina SPINNERS) X
4 ' J! & [l
ROPE TWIBTING FOSTER WINDER S
MAGHINES (SPOOLERS)
\ 4 i ‘ -
CHEM. TREATMESNT & Ig)p wmosgs] rw:swa:ﬂ
BRAIDINS DEPT. v ~ 3 o
-y &
UNIVERSA 1
! V/INDERS <
: < j‘-'l" .
/ T CHEM TREATIENT] : ; ' .
. ) . R ‘Ds iy SREOTION g )
RUOBER DEFT. &"L"‘“ E % ‘ Frouse 2.~Bchematie view of
2 4 . : S
o] MaRKET > was removed by honds A ar
. ¢ pieces of rock teo heavy 10 be
MOTE; URDERLINED PROCESSES MAVE DUST EXHAUST SYSTEMS. i {fell onto aa euclosed belt cor
FIaU4x 1~Proce Liow-shest, scbestos tasti'e piaat. 3 carried to the revovery proess:
. ' o . ™ Exbaust volumes throurh t
- pirators ? and usually wore them while loading or unloading the 400 cfm: bood B, 4C0 cfm: Lc
crushers. The averuige exposure of a crusher man tending threo AN conveyo; velocitj:r 2 20 foet +
crushers was 3.5 M. P. . C. F. ' - Each opener L;u ,its u'v.n— .
;?mm»m“?m,“w nw::g:nudxmmmcmmw with reepire- o hausted vibratine screen. O
o U, uresy of Aioes aguinst high coacertratioss of Sov ilics dust. ' T s Qo] ;
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Asbestos opening ami acreamng ~—The crushed fiber is dumped from
bags ta the floor beside the asbestos opencrs and lifted into the feed
lattice hopper with wooden hand forks. Two oponers of different
dosign were in operation, but the method of exhaust hooding was the
same on both. (Sce schematic design, fig. 2.) The feed lattice
hopper was partislly enclosed snd exhausted at the top (hood A).
A second hood exhausted the bot.wm iy and settled dust irom the
bottom of the operer (hood B)! The opened fiber was picked up by
hood C and pneumatically transported to a cyclone separator where
;heﬁbers were removed and dropped onto an enclosed vibrating screen.

November 28, 1837

A Jargo portion of the dust and fine fibers entering the asbestos opcner

L
PNEUMATIC
CONVEYOR

\

was removed by hoods A and B. Clumps of unopened fibers and
pieces of rock too heuvy to be lifted by the pucumatic fiber conveyor
fell onto an enclosed belt conveyor serving both opencrs, and were
garried to the recovery process. (Belt conveyor is Lot shown in fig. 2.)
Exbaust volumes through the Louds wero as follows: Livod 4,
400 efm; hood B, 400 ¢fm; hood C (pueumatic convcyur), 1,800 ¢im;
ganyeyor \rclocxty, 2,"30 fcet per minute.

Each opencr had its own cyclone separator and enciczed and ex-
hausted vibrating screcn. Ono screen had two exbaust hoods, one

Ficunx 2.—Echematic view of sxhaust system appliad to an asbestos opeuer.

beside tho charging hopper drawing 400 cfm and one over the dis-
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charge end of the screen und the stock car, drawing 770 ¢fm. The
second sercon had one hinod only, over the discharge end, drawing 015
efm. Short fibers and rock particles passing the screcns fell through
" a chute to the enclosed recovery conveyor. Fiber failing to pass these
screens dropped into e stock car. . Full stock cars were pushed to a
platform scala and then to the mixing beds.

. The sume men charged tlL.c openers and filled the atock ears. The
avemge dust exposure of asbestos-opener operators was 3.6 M.P.P.C.F.

Cotton oneners.—Ths best grades of insulation contain very small
amounts of cotton, if any; but in all other cases, cotton fiber is mixed
with asbestos fiber to iinprove its spinning qualitics. At this plant
the batch seldom contained more than 15 percent of cotton by weight
put as much as 20 percent cotton was used in lower grade yarns. The
- two-atage Suco-Lowell cotton opener was provided with exhausts at
three points; 770 cfm of -air were exhausted through a canopy hood
over the fecd lattice, 270 ¢fm from the bottom of the primary opener,
and 1,120 c¢fm from the boitem of the secondary opener.. Opened eotton
fiber was discharged into stock cars. No samples were taken at the

cotton opeiners, but tie operators’ averago exposure was about 2‘4'

" M.P.P.C.F. (general air, prepn.ratxon department). .
Miring—W enghed quantmes of asbestos and cotton were plnced
in alternate layers in the mixing beds. Occasionally, lavers of rov-
ing waste {rom the carding roum were reopened and added to the bed.
- Mixing was done in six “exhausted’” booths, each 10 feet 2 inches decp
by 6 feet 10 inches wide by 6 feet high. Sides of the booths were
permanent, while the beck consisted of a removable wond and canvas
section. Kach-booth was covered by s pyramid hood 32 inches
high, through which approximately 1,025 cubic feet of sir per minute
per hood were exhausted. The velocity of air motion into these booths

averaged 50 fect per minute during bed making and about 30 feot .

per minute during picker loading. Dust concentration averaged
8.4 M.P.P.C.T. for the bed-making operation. .

After a bed had heen placed, the picker operator removed the rear
partition of the booth and furked the batch into the charging hopper
of a picker (fiz. 3). The picker machine mixes tho fibers in mvolving
beaters. The four machines represented three different operations
and two dillereat types of exhaust systema. Tho first machine, not
in operation during this study, discharzed mixed liber intn a stock car,

This material was then passed through' a second picker for remixing.

The second and third machines discharged mixed fiker onto a belt
conveyor which transported it to bims in the cerding rcom. The
product of the fourth picker was carried to the carding room by a
pueumati~ cunveyor. ilach of the first three machines had a ncod
over the charginz Iattice, exhansting approximately £00 cim, o pma
exhausting about 1,650 ¢fm from the bottom-iy se:tling chambers
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under the main picker drum, and a hood over the end of the discharge
lattice exhausting about 400 ¢fm. Tho fourth picker had the same
hood arrungement over the charging lattice but had no bottom-fly
exhaust, and the mixed fiber was removed by s pneumatic conveyor
exhausting approximately 2,000 cfm of air at a velocity of 2,550 feet
per minute. The picker operators wear respirators during the charg-
ing operation. Dust concentrations during picker charging varied
from 4.0 to 9.5 M. P. P.C. F,, averaging about 6.7 M.P.P.C. F.

Recovery processes.—¥Vaste roving from the card room was returned
to the preparation department for reopening. The roving reopener
was exhausted only from the pit below the last beater, but the 1,780
cfm of air drawn through this hood were sufficient to prevent the
escape of dust throu,h the discharge lattice.

The dusty air collevted by the exhaust systems in the prepmuon
and carding departmeat was blown into a large settling chambor
occupying two stories in the end of a separate building. Air was dis-
placcd from this room to a bag house occupying the second fioor on
the other end of this Luilding. Dust was filtered out by burlap filters
stretched on A-frames. The filters were beaten down by hand daily
during the noon rest period. The collected dust was removed during
the week end shut-down, and stored in bins in the preparation depart-
ment. Buag-hous: dust was screened on a completely enclosed and
exhausted vibrating screen (background, fig. 4), and the long fibers
were removed to a cyclone collector by a pneumatic conveyor. The
dust from the settlicz chamber, the long fibers from the bag-house
dust, and fibers separated by cyclones on the exhaust lines from the
spooling operation and the weaving department were passed through
s fly-willower and vivrating screen (fig. 4). Approximately 250 cfm
of air were exhausted from the top of the charging lattice and 620 cfm
from the dizcharge side of the opening drum. Dirt passing the screen
dropped onto an inciined tray and was removed by an exhaust hood
drawing 730 cfmn. Fibers which did not fall tkrough the.screen were
removed by the hood at the lower end of the screen (1,710 ¢fm) and
pneumamcm'y conveyed to a cyclone coliector. Rock and otlier im-
purities not picked up by the pneumastic conveyor fell into a wnste box
below the end of the screen. The market for recovered fiber is
limited, and such fiber is usually too soiled for use in hizh-grade
textiles. Consequently only part of the coliected dust was passed
through this process.  Averave exposure of operators was estimated
at between 3 and 5 M. P. P.C. F.

As a measure of the effectiveness of the dust control system in the
preparation department, the exhaust fans were shut off for 1-hour.
Pneumatic convevors remsined in operation. Dusi concentrations
increased steadily to about 50 M. P. P. C. F., at which time the ex-
beust funs were turned on. The samples taken Jduring this period
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The volumes of air exhausted through each hood wero estimated
on the basis of pipe areas. Actual volumes showed wide variations
on different units. ,

Single cards were used in the manufacture of asbestos wick and
rope, since a thick roving was desired. The wick or rope was twisted
from the unspun roving. Tha wicking cards were exhausted at three
points. Approximately 330 efm of air were drawn from under the feed
Iattice, 490 cim were exhausted from the top of the main eylinder cover
to remove the top fly, and 550 cfm were exhausted from the bottom—
fily settling chamber.

Dust concentrations during carding averaged 1.7 M, P P C F,
This was also the everage exposure of wicking card operators and
wick and rope twisters. Sampies taken near the carding department
weicht scales showed l=ss than 0.5 M. P. P. C. F. -

Cn.rd rolls were clearned and ground at night, except in cases of
emergency. Cleaning was done with hand scrapers made of strips of
card cloth, and the card cylinder was turned by hand. Grinding was
done with the usual type of card grinders. The large roli was ground
in place in tho carding machine. Slighily greater quantities of air
were exhausted during grinding due to the decreased loss of head
resulting from removal of the wooden card covers. The small card

eylinders were ground in s grinding frame. These frames were

partially enclosed and covered with & canopy hood exhausting 2,330
cfm per grinder. Dust concentrations averaged 0.65 M. P, P C. F.
during grinding.

A special run of a group of carding machines made with all exhaust
ventilation turned of and windows closed showed that dust concen-
trations steadily increased. ‘At the end of 1 hour the concentration
was 62.4 M. P.P.C. F.in theair. Under normal operating conditions
about 64,000 ¢fm of air ere exhausted from the carding department.
This is equivalent to about 5.5 air changes per hour, disregarding
natural ventilation thrmugh windows on all four sides of the room.

Spinning, twisting, end winding.—The yarn as roving is twisted or
spun into compact threads on either mule or ring spinning framea.
In this plart most of the srinning was done on mule spinners. The
spun thread was trunsferred from the spinning spindles to spools, on
Foster winding machines (spoolers). Spooled thread to be nsed as
filler (or woof) in woven cloth was rewound on a cop winder into cops
which will fit into the loom shuttles. The remaining spooled thread
was respooled on twisters wirich twist several thresds into u yarn,
The number of strunds usea determined the size of yarn. Both plain
and metullic yarn; were twisted. Metaliic yarn contains one or more
strands of fino wire. Pert of the twisted yarn was used in cloth
weaving whils the remaining yorn was rewound on Universal winding
frames for the inarket.
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- Mule spinning was separated from nther operations in this depart-
ment hy partial partitions. Natural wentilution was goed and no
xhayst systems were used., The average dust eonceniration was
+85 M. P. P. C. F, with a mazimum of 1.3 M, P. P, ©. F. recorded.

Ring spinning, eop winding, and [Iniversal winding machines were
Jacated in the same room with the twisiing machines, Aversge exe
posures in the first three operations, which were Rot themselves
espeeinlly dusty, were due to dust frem the twisting pperation, With

the exception of a trial exhaust system on one iwister, the remaining

mashines were not provided with exhaust, The trial system was
reperied to be sutisfactory und is to be installed en all twisting

1 L

P n

= EAS L
Fraves §.=Schematio wicws o(nhqg_s SRtem np-dud ta Fostes vtsden

machines. In this system, tha bet,tom of the twisting frame was
sielosed and a total of 1,700 cfm af air per machine wus drawn downa
ward past the iwisting yarns and through Gve conical hoeds distributed
Mong & eentral exhaust duct.

A\-@;gga dust concentrations as the yameus operations in this room
#6F2 Fng spinung, 5.0 M, P. £ O, F.joop winding, 6,4 M, . P.C. F.;
Umiverssl winding, 2.8 M, P. P. ©, F.; aud twisting, 11.0 M. P P.
2. B., with a maximum of 18.8 M, P. P. C. F. recorded hesuls a
wﬂag fraine. Na aecurnte measurements of the efficiency of the -
xhayst gystem on the singie sxhausted swister cauld be secured, but
aultaneous samples on both sides of this frame shos\ad a dust’
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eoncentration of 18.0 M. P. P. C. F. on the side toward the unex-
hausted twisting fromes a.nd a concenmuon of 63M.P.P.C.F.0on
the other side.

- Four Foster winders (spoolers) were partially separated from the
other operations by partitions (fig. 6). - The exhiaust system con-
sisted of an individual conical hood around each spindle holder
(Bg. 8). Approximately 46.5 cfm were exhausted through each
hood, or a total of 9,270 ¢fm through the 200 hoods on the 4 spooling
frames.- Dust concentrations at the spoolers averaged 2.9 M. P. P.
C.F. and increased t0 9.6 M. P. P. C. F. wzthm30mmutesdtert.he
veatilation had been shut of.

i

WEAVING AND INBPECTION

Cloth, tape, listing, and brake bands wers woven on different types
of looms. In this plant, exhaust aystems had been applied to the dry
cloth looms, since these were considered to he the most important
source of dust. The dust control program calls for installation of
exhasust systems on dry tape, listing, and brake-band looms. At
present these opcrations are mainly performed wet or partially wet.
Brake-band looms were not in operation during 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 M. P. P. C_ F. and averaged 3.0 M. P.P.C. F,

Nineteen cloth Jooms were in operation in this department. One of
these was a wet loom not provided with exhaust hoods, 4 were dry
Jooms provided with exhaust hoods, and the other 14 were so provided
but could be opemted either wet ordry. A loom without exhaust hoods
is shown in igure 9. The exhaust system is shown schematicelly in
figure 11. A double exhaust hood drew air from under the warp while
8 secord hood was attached to the top of the loom lay with exhaust
ducts running down the side of each picker arm to an airtight swing joing

at the bottom. The openings in the loom-lay hood consisted of four .

slots nine inches long by 1 inch wide extending over a space of 4 feet
scross the woven fabric at right angles to the warp. A total volume
of approximately 10,500 ¢fm of uir was exhausted from the 18 hooded

Jooms. This avernzed about 580 cIm per loom; but since it waa

seldom necessary to operate more than 10 dry looms at one time, the
sverage qua.ltity of air exhausted was close to 1,000 ¢fm per loom.
Exhaest dampers were provided on all lcoms, and a sufficient number
to balance the system ar> closed on wet or idle looms. Tho average
dust exposure of a weaver operatinz a dry loom with exbaust was
0.7 M. P. P.C.F,, while the averure exposure in wet weavine widiout
exhaust was 2.6 M. P. P. C. F. Samples taken beside a dry loom-
without exhuust showed dust concentrations vi V.6 M. P. P. C. F.
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2. after 45 minutes. Average dust concontrations during dry woaving
have been shown as 40.7 M. P. P. C. F. (5).

Woven cloth was inspected, brushed, and calendered on the inspec-
tion table shown in figure 10. Each of the power-driven brushes was

|
|

FIOURE 11.—Schematic views of eshsust system spplied to broad Jooms.

partially enclosed and exhausted. Approximately 750 c¢fm of air were
s . drawn through cach of the two hoods at the front of the table and

i
3
3

¥ sbout 200 c¢fin were drawn through the cleaning hood at the back of
2 21481 °-3T~——3
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the tnble. * Dust concentrations during inspection avoraged 0.5
M. P.P. C. F. A sample taken while u roll of fabric was passed
across the table without benefit of axlmust showed a dust concentra-
tionof 11.8 M. P. P.C. F. -

Doffing, inspection, and calendering of tape and listing were hand
operations and were not provided with exhaust. Dust concentrations
of 5.0 M. P. P. C. F. wers recorded during thcse operations but the
exposyre was intermittent.

Creelers had an average exposure of ahout 13 M. P.P.C.F. while
placing spools and threading looms.

--.An exhaust of 12,200 ¢fm of air was provided in the weaving de-
partment, corresponding to approximatoly three air changes per hour,
In cold weather, warm air wes distributed through the department
from a plenum system, while in warm weather natural ventilation was
secured through use of windows on all four sides of the department,

OTHER OPERATIONS

Other operations in this plant consisted of processes in which the
yarn was chemically treated and fabricated, or processes for chemi-
cally treating or rubberizing fabricated cloth. No potential asbestos
hazard was associated with theso processes, with the exception of one
braoidinz machine used to make large dinmeter asbestos tubing. Thia
machine was covered with a conical canopy hood about 6 feet in
duuneter, which provided an exhaust of approximately 200 cfm of
air. A sample taken beside this machine showed a dust concentration
of 0.4 M. P. P. C. F. at the operators’ breathing level.

Tasre 2.—Volumes of air ezhausted prr machine in various operalions in an
asbestos textile plant

T‘,’"’".i':]‘:‘f ' Dust concen- | Dust enneen.
Operation Co hausts por trution with | tzutivn s uh.
tions minute 3 ,_ | out exhuyet,
. (eu. ft.fmin.} M.PB.P.C.F. | M.P.P.C.F,
Asbestos opencr, 12 625-1, 000
v thup?! screen. 1 00 } 33 flli-a0
Cotton op-uer. 3 A I00 | namenmpmnnosaiancannenny
Mixing beds. 1 1L,038 8.4 $3.1-i0.0
Picker. . 3 2370 a7 1303743
Roving m»rw-ner P 1 1, 750
Fiy willower nod screen 13 1, 600
Raoeing cnrcs:
Breshor \primacy). 3 L42%
Floisher. ... 4 1,440 L7 62,4
Wiekiug errd. 3 142
Cand srindess.., 1 23w 1 3 PO
I"osm- WIS {SPOOICrS) & e} . g 29 N3
........... 1 L,7m 1.0
Wns lnu (broad looms) 2 1,300 i 149.7
B 3 1,80 .4 1.8

1 Equipped with poeumatic evaveyor—eshaast l::u.n:h mnve or nok included.
3 Unpublished duta, otner plaats (J. 3. DalluViulia, U 8.)

S Fulton, et al. Bof. (£).

¢ Ladividual cone fur ciuh spindic connected to exhaast manifold
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SUMMARY

“Table 2 gives & summary of the operations provided with exhaust,
Bating the number of exhaust ducts and the rate of ventilation per
machine, as well &s the avernge dust concentrations to which operators
are exposed. Avernge dust concentrations measured near corre-
sponding operations without exbaust are tabulated to show the effec-
tiveness of tha control methods which have been described. \

COXCLUSION

“This study of actual resuits secured by a dust control program in an
ssbestos fabriceting plant is presented as an example of engineering
emntrol of en industrial hazard. Adequate data have not yet becn
published to justify the determination of threshold limits of dustiness_

which will produca ssbestosis in ammw In the
“~absence of such threshold values it is not possible to determine permis-

sxble limits of dustiness on & medical basis. Nevertheless, any appre-
ciable decrease in the amount of asbestos dust will cause a docrease in
the incidence and severity of the resulting asbestosis. - The elimina-
tion of all the dust in an industrial workroom is rarely necessary from
a physiological standpoint and usually economically impracticable.
Consequently, actusl stmospherie conditions in an industry resulting
from the application oi practical methods of dust control can be used
as temporary standards by that industry (6).
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