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A STUDY OF DUST CONTROL METHODS IN AN ASBESTOS
FABRICATING PLANT

By Ricrard T. Pace, Assistani Public Heolth Enginser, and J. J. BrooxrieLp,
Passed Assistant Sanitary Engineer, United States Public Health Serviee

An extensive medical and engineering study of the health of
asbestos workers has been conducted by the United States Public
Health Service (5). The material contained in this paper supple-
ments the general study with a detailed study of the dust contro!
methods used in en asbestos fabricating plant. It is & report on
present conditions and how they have been obtained and is presented
@8 ap example of the results of the spplication of scientific methods of
dust control. These deta should be interesting not only to the
asbestos industry but also to other industries having similar dusty
processes.

The plant studied has only partly completed en extensive dust
control program, and conditions are being improved continually;
consequently, these results 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 et this time. The dust control systems in use with the vari-
ous processes in each department are described. An occupational
enslysis of employees is presented, with & comparison of the atmos-
pheric dust concentrations essociated with controlled and similar
uncontrolled processes.

FABRICATION OF AS8BESTOS TEXTILEE

Asbestos is the class name for several different fibrous minerals,

S TN but the asbestos of commerce (1) is mainly the fibrous form of ser-
_-{g—ﬁ:_};,»%‘“,ﬁ, pentine known es chrysotile.! Due to its fibrous nature, flexibility,
“f_i'é‘i{wg'&:* fe and heat-resistant properties, asbes}os ﬁbgr finds many practical
*3’1’?%‘;«4_;' i applications, One of its important industrial uses is in the manu-
B N e facture of fire-resistant textiles. »

In the plant studied, practically all rew material was crude Canadian
or South African asbestos. Some imported short fiber was used, as
well as some of the short fiber salvaged in the recovery process, but
xnost of the short recovered fiber was shipped to other plants. Signif-
3cant veriations in atmospheric dust concentrations due to the grade
of fiber being processed were not evident in controlled processes in
this plant. Consequently, the type of fiber usad has not been con-
sidered in the analysis of the dats. Each dust controlled process
tended to decrease the smount of dust generated in subsequent

1 Chrysotils Is 8 bydroas magomsinm slicate (R MpB40y a ¥B30 .3Mg0-2810;) mwn%\—‘
oon?t slhea, 43 0 percont magoesia, a0d 32.0 percent water. Other types of ssbestos oftsn pov.din g
& irop, aalcfum, and alumioum as well a3 magoesium (. . G

2
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DUST CONTROL IN AN ASBESTOS PLANT

processes. 'These factors must be considered when comparing dust

concentrations reported in this plant with the dats which have been
reported for other plants. @

Approximately 300 persons were employed in this plant, of whom
180 worked in departments having a potential asbestos dust hezard.
This study wes confined to these departments; namely, preperation;
carding; spinning, twisting and winding; and weaving. The occupas
tionel distribution of exposed workers is shown in table 1.

Tanie 1.—Occupations ond dusl exposures of workers in an asbestos textile plon!

Average dust sonmote-
tion, M. P. P.C. F.

Nomberof |—=
Oocopation worken

Witbout &3+
Normal | hagst vent!-
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Preparstion:
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Cotlob openers...

Asbestos opener -

Bed bulld

Pickermon

Others

Darding:
OCarders -n
Btock rollers. .
Card tepders...coavese
Wick, rope, a0d oord....

Othent

Bplnning, twisting, and windlog:
Muis spinners and heipers
Ring mlnngﬂ
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1 Dust exhanst tor this operstion,
» Bample aftar 1 bour's operstlon withoot axhaust,
$ 8ampie taken (nside bin daring Joeding.

METHOD OF 8TUDY

This ipvestigation included 8 study of stmospheric dust concentre-
tions in the factory workrooms end & study of the exhaust systems
used to remove ssbestos dust.

Eighty-two atmospheric dust samples were collected at the workers’
breathing level with the impinger dust sampling spporatus (8).
Sixty-nine of these represented present working conditions and 13
represented conditions while exhsust spparatus had been turned off
for 1 hour. A collecting medium contsining 25 percent ethyl slcohol
in distilled water was found to prevent focculation without ceusing
excessive evaporation in eitber the gampling flasks or the counting
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DUST CONTROL IN AN ASBESTOS PLANT

All samples were counted the day afier collection,
the low dust concentrat;

£

T g

micromster
eyepiocs having ap eograved square equivalent to one-fourth the
standard Whipple 8quare was used ip counting. Since it is customary
to count only one quadrant of the Whipple field, the same volume of
eample (0.25 cubjc millimeter) per feld was counted (7). .
The quantities of aip removed through the varjoys exhaust systems
Dpitot tube measurements of center-line velocities
- Average exhaugt Tates per process are listed in
table 2 and discussed s lttle later in the description of exhaust systems.
Entrauce velocities at open hoods were messured with an Alpor
velometer and checked with o V8¢ anemometer. Mosi of the hoods

ted through esch
of main-line velocities,
re noted between similar
alue is given.

volumes we
the average v

containing 100 pounds of fiber.
ard bales. . These aro the only raw materials
yarn st this plant. Unloading,
Packed rew materials were pot
bazardous occupations,

The progress of the material from raw fiber
to completed fabric is shown by means of o flow sheet
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3 Y 9RO RIS TR RS
A 'll“

E crushed, the fiber i

bestos opener. Crusbers
usted in any way, but the general ventila-
department was suffi

were not enclosed or exhg
tion in the Preparation

(fig. 1). Ind;-

vidual processes and the measures for dust control are described below,
e & PREFARATION DEPARTMYENT
B
5 Crushing—Some of the asbestos fiber arrives at the plant ag “pre-
‘? e crushed” fiber, but most of the crude fiber has received no treatmept
2 Py other than mining, sorting, and screening. This latter type is band
z xa dumped from the bags into rim-whee] crushers and crushed from 5 to
" 5 15 minutes, These crushers have two hesvy rollers 8tiached to &
= redial axls, and revolve on a smooth-surfaced tray in which the asbestos
I ) 18 placed, During the crushing, the asbestos fiber is constantly
'; . stirred by revolving scrapers. After be

1

CARD)

cient to prevent high
Concentrations of dusi pegr this operation. Crusher ‘men had pes-
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pUST CONTROL IN AN ASBERTOS PLANT

RAW MATERIALS RECOVERED MATERIAﬁ
COTTON CRUDE MiLL ROVING | [CYCLONE & BAGHOUSE
ASBESTOS | |aSBESTOS WASTE { {SETTLING WASTE
CHAMBER
WASTE 1
CRUSHERS .
< K b h L 4
COTTON ASBESTOS OPENERS ROVING VIBERATING
OPENERS| |6 VIBRATING SCREENS |REOPENER BCREEN
L
LY WILLOW|
N

PICKERS l
MARKET

8TOCK BINS
(CARDING DEPT.)

|
[.chnme CARDS ROVING CARDS
TWISTED CORD
W ACHINES [woie srnnERs]  [RING SPINNERS
) 4 b «
ROPE TWISTING FOITER WINDERS
MACHINES ( SPOOLERS)

A
CHEM. TREATMENRT & COP WINDERS
BRAIDING DEPT.

TWISTERS
wo =

e

\umvensm.

WINDERS

N
CHEM TRE ATMENTHJL__.__,
inEpechioN

RUBBER DEPT | NSeLCTION
~ ~
MARKET lfr

NOTE: UﬁDERLINED PROCESBES HAVE DUST EXHAUST BYSTEMS.

FloURL 1.-~Proctss Bow-sbest, asbextos taztile plsot.

piratore * and usually wore them while loading or vnloading the
crushers. The average exposure of a crusher man tending three

crushers was 8.6 M. P. P. C.F.
palrmen and janitors were providsd with respire-

e
+ AD emplioyess ip the peoparation departmnant and all re)
¢ars of & type approved by ths O, B. BmdMlnﬂ.plmhuhoonmmmudmlﬂludm
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) PUST OONTROL I AN AsBEsTOS PLANT %

Asbestos opening and screening.
bags to the fioor beside the ash,

—The crushed fiber is dumpeg frog ¥
lattice hopper with wooden h

€8tos openers and lifted into the fugf.
and forks. Two openerg of differey ..
design were in operation, but the method of exhayst, hooding wa, ths £
Bame on both, schematjc design, fig. 2,) The feed Intti,,

hopper was partislly enclogeq and
A sscond hood exbausted the bo

‘ -
ANEUMATIC B
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TFovax 4.—Fiber recovery process. Willower and vibratlog screans.
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Fiounx §.—Foster winding techives (spoolers). : .
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DUST CONTROL IN AN ASBESTOS PLANT 7

charge 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 passing the screens fell through
o chute to the enclosed recovery conveyor. Fiber failing to pass these
screens dropped into & stock car. Full stock cars were pushed to 8
platform scale and then to the mixing beds.

The same men charged the opepers and filled the stock ecars. The
gverage dust exposure of asbestos-opener operators was 3.6 M. P.P.C.F.

Cotton openers.—The best grades of insulation contein very emeall
amounts of cotton, if any; but in ell other cases, cotton fiber is mixed
with asbestos fiber to improve its spinning qualities. At this plant
the batch seldom contained more than 15 percent of cotton by weight
but as much as 20 percent cotton was used in lower grede yerns. The
two-stege Saco-Lowell cotton opener was provided with exhausts st
three points; 770 ¢fm of eir were exhausted through a canopy hood
over the feed Jattice, 270 ¢fm from tbe bottom of the primery opener,
and 1,120 ¢fm from the bottom of the secondary opener. Opened cotton
fiber wes discharged into stock cars. No samples were taken at the
cotton openers, but the operators’ average exposure was about 2.4
M.P.P.C.F. (general air, preparation department).

Mizing.—Weighed quantities of asbestos and cotton were placed
in alternate layers in the mixing beds. Occasionelly, layers of rov~
ing waste from the carding room were reopened and added to the bed.
Mixing was done in six *‘exbausted”’ booths, each 10 feet 2 inches deep
by 6 feet 10 inches wide by 6 feet high. Sides of the booths were
permenent, while the back consisted of & removable wood end canvas
gection. Each booth was covered by a pyramid hood 32 inches
bigh, through which approximately 1,025 cubic feet of air per minute
per hood were exhausted. ‘The velocity of air motion into these booths
gveraged 50 feet per minute during bed meking end about 30 feet
per minute during picker loading. Dust concentration averaged
54 M.P.P.C.F. for the bed-making operation.

After a bed had been placed, the picker operator removed the rear
partition of the booth and forked the batch into the charging hopper
of a picker (fg. 3). The picker machine mixes the fibers in revolving
beaters. The four machines represented three different operations
and two different types of exhaust systems. The first machine, not
in operation during this study, discharged mixed fiber into a stock car.
This material was then passed through & second picker for remixing.
The second and third mechines discharged mixed fiber onto & belt
conveyor which transported it to bins in the carding room. The
product of the fourth picker was carried to the carding room by &
pneumatic conveyor. Each of the first three machines had & hood
over the charging lattice, exhausting approximately §00 cfm, s pipe
exhausting about 1,650 cfm from the bottom-fly settling chambers
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8 DUST CONTROL IN AN ASBESTOS PLANT

under the main picker drum, and g hood over the end of the discharge
lattice exhausting about 400 e¢fm. The fourth picker had the same
hood arrangement over the charging lattice but had no bottom-fiy

.exhaust, and the mixed fiber was removed by & pneumstic conveyor

exhausting approximately 2,000 c¢fm 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 8.5 M. P.P.C.F,, averaging about 6.7 M.P.P.C.F.

Recovery processes.—W aste roving from the card room was returned
to the preparation department for reopening. The roving reopener
was exbausted only from the pit below the lest beater, but the 1,780
cim of air drawn through this hood were sufficient to prevent the
escape of dust through the discharge lattice.

The dusty air collected by the exhaust systems in the preparatiorn
and carding department was blown into a large settling chamber
occupying two stories in the end of & separate building. Air was dis-
placed from this room to 8 bag house occupying the second fioor on
the other end of this building. Dust was filtered out by burlap filters
stretched on A-fremes. The filters were beaten down by hand deily
during the noon rest period. Tbe collected dust was removed during
the week end shut-down, and stored in bins in the preparation depart-
ment. Bsg-house dust was screened on a completely enclosed and
exhausted vibrating screen (background, fig. 4), and the long fibers
were removed to & cyclone collector by & preumatic conveyor. The
dust from the settling chamber, the long fibers from the bag-house
dust, and fibers separated by cyclones on the exhaust lines from the
spooling operation end the weaving department were passed tbrough
a fiy-willower end vibrating screen (6g. 4). Approximately 250 cim
of air were exhausted from the top of the cbarging lattice and 620 c¢fm
from the discharge side of the opening drum. Dirt passing the screen
dropped onto an inclined tray and was removed by an exbaust hood
drawing 730 ¢fm. Fibers which did not fall through the screen were
removed by the hood at the lower end of the screen (1,710 c¢fm) and
preumatically conveyed to a cyclone collector. Rock and other im-
purities not picked up by the pneumatic conveyor fell into & waste box
below the end of the screen. The market for recovered fiber is
limited, and such fiber is usually too soiled for use in high-grade
textiles. Consequently only part of the collected dust was passed
through this process. 'Average exposure of operators was estimated
at between 3 and 5 M. P. P.C. F.

As a measure of the effectiveness of the dust contro} system in the
preparation department, the exhaust fans were shut off for 1-hour.
Pneumatic conveyors remained in operation. Dust concentrations
increased steadily to about 50 M. P. P. C. F,, at which time the ex-
haust fans were turned on. The samples teken during this period

e P TR R YRS ey
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PUST CONTROL IN AN ASBESTOS PLANT 9

were only a partial measure of uncontrolied conditions, since the hoods -
and enclosures had a definite control velue. -

While the location and design of hoods were the most important
factors in dust control in the preparation depariment, general ventila-
tion helped prevent high dust concentrations. This department
occupied approximately 320,000 cubic feet of space, from which ap-
proximately 34,650 c¢fm of air were exhausted. Consequently 6.5 air
changes per hour were produced by mechanical ventilation, which was
supplemented by natural venptilation through doors, windows, and
roof ventilators. Fortunately beating wes not a problem in this
plant.

CARDING DEPARTNENXT

Mixed fiber from the preparation department was dropped from
pneumatic or mechanical conveyors into bins in the cerding depart-
ment. The total volume of exhsust from four bins was 6,850 ¢fm,
the meajor portion of this air being drawn through the one or two bin
doors left open during the loading of cerding room stock cars. Dust
concentrations as high as 40.4 M. P. P, C. F. were measured inside an
active bin while the dust concentration just outside the door of the
seme bin was only 4.6 M. P. P. C. F. Workers, classed as stock
rollers, fork the mixed fiber from the bin into stock cars. This opera-
tion is supposed to be performed with both stock car and stock roller
outside the bin door. This rule of keeping out of the bins should be

AT BT INLIROWE R 2001 Gy fp o

wi
]

& strictly enforced. However, stock rollers, wearing respirators, like
L to push their cars under the chute and then ¢limb into the car and
:33. ‘“‘tread-down” the stock.

;‘: The cards are machines having a series of revolving cylinders wound
e diaponally with strips of leather set with fine, sharp, steel bristles.
22 Carding removes remaining small bits of rock and combs the fibers
L4 into & more or less parallel condition to facilitate spinning, At the
?“?E time of this study, 31 roving card units and 2 wicking cards were
Lo

being operated. A roving card unit (fig. §) consisted of two cards, &
breaker, or primery card, and a finisher or roving card.

The mixed fiber was fed by band from the stock car to the feed
hopper of the breaker card. The stock roller wore a respirator during
this operation. The fiber passed through the breaker card, emerging
as & loose blanket or web. It was carried to the finishing card by &
lattice conveyor or camel back. The fiber was stripped from the last

T cylinder of the finisher onto & moving leather apron, where & eet of
b ) reciprocating rubbers condensed it into loose rovings of unspun yarn,
> These rovings are wound on long “jack” spools to be taken to the
- spinning department. The rovings at the extreme ends of the cards

g J:);: cannot be used for spinning because they lack uniform thickness.
“ These rovings are collected by two small hoods and pneumstically
conveyed to a collection bin for return to the preparation department,

3 e MR R 3 R NP
DA S PRI

§re Tty

3

90 Bl p PO e’ g T

3




10 DUST CONRTROL IN AN ASBESTOS PLANT

The exhgust eystem applied to roving cards is shown schematically in
figure 7. The quentity of eir exbausted varied from 1,100 ¢fm to
1,800 cfm op different carding units with sn average exhaust of
1,440 cfm per unit. Cerds are partially enclosed and only sufficient
gir is exhausted to prevent the escape of dust.

Each breaker card is exhavsted at three points. Hocd B 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
ofm of air were exhausted turough the hood. Hood A exhausted the
top fiy from the enclosure covering the main carding eylinder. Hood

CAMEL-BAck CONVErOR

O A LT T T

-

1 |
A
BREAKER FINISHER
e~ —
- 1 0 Q] D 0,
| ]
i =
e \6 - ¢

477:50 -&ar CoveR

F16TaK 7 —Schematic pls of card ezhavst system

C exhausted the bottom fly from the settling chamber under the
carding cyiinders. Approximately 285 cfm were exhausted through
each of these hoods.

The finishing card had four exhaust connections besides the two
small hoods G which removed the waste roving. Hoods E and F
correspond to hoods A and C, respectively, on the breaker cerd,
providing an exhaust of approximately 285 ¢fm each. The dofler
card cylinder, dofier combs, and roving apron were exbausted from
below, through hoods D! and D? at 70 cfm each. About 40 cfm were
exhausted through each roving collector. -
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DUST OONTROL IN AN ASBESTOS PLANT 11

The volumes of air exhausted through each hood were estimsated
on the basie of pipe areas. Actual volumes showed wide variations
on different units.

Single cards were used in the manufacture of ssbestos wick and-
rope, since & thick roving was desired. The wick or rope was twisted
from the unspun roving. The wicking cards were exhausted at three
points. Approximately 380 ¢fm of air were drawn from under the feed
lattice, 490 cfm were exhausted from the top of the main cylinder cover
to remove the top fly, and 5§50 c¢fm were exhausted {from the bottom-
fly settling chember, :

Dust concentrations during carding aversged 1.7 M. P. P. C. F.
This was also the average exposure of wicking card operators and
wick and rope twisters. Samples taken near the carding department
weight scales showed less than 0.5 M. P. P. C. F,

Card rolls were cleaned end ground at night, except in cases of
emergency. Cleaning wes done with hand scrapers made of strips of
card cloth, and the cerd cylinder was turned by hand. Grinding was
done with the usual type of card grinders. The large roll was ground
in place in the carding mechine. Slightly greater quantities of air
were exhausted during grinding due to the decressed loss of head
resulting from removal of the wooden card covers. The small card
eylinders were ground in & grinding frame. These frames were
partielly enclosed and covered with a canopy hood exheusting 2,330
efm per grinder. Dust concentrations averaged 0.65 M. P. P, C. F,
during grinding.

A special run of e group of carding machines made with all exhaust
ventilation turned off 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 the gir. Under norma) operating conditions
ebout 64,000 ¢fm of eir are exbausted from the carding department.
This is equivalent to about 5.5 air changes per hour, disregarding
natural ventilation through windows on all four sides of the room.

Spinning, twisting, and winding.—The yarn as roving is twisted or
spun into compact thresds on either mule or ring spinning frames.
In this plant most of the spinning wes done on mule spinners. The
spun thread was transferred from the spinning spindles to spools, on
Foster winding machines (spoolers). Spooled thread to be used es
filler (or woof} in woven cloth was rewound on & cop winder into cops
which will fit into the loom shuttles. The remeining spooled thread
was respooled on twisters which twist severa! threads into & yarn.

The number of strands used determined the Bize of yarn. Both plain
and metallic yarns were twisted. Metallic yarn containe one or more
strands of fine wire. Part of the twisted yarn was used in eloth
weaving while the remaining yarn was rewound op Universal winding
frames for the market.

TR v e KT
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12 DUST CONTROL IN AN ASBESTOS PLANT

Mule spinning was separated from other operations in this depart-
ment{ by partial partitions. Natural ventilation was good end mo
exhaust systems were used. The avernge dust concentration was
085 M, P, P. C. F. with & maximum of 1.3 M. P, P. C. F. recorded.

Ring spinning, cop winding, and Universal winding machines were
located in the same room with the twisting machines. Average ex-
posures in the first three operations, which were not themselves
especially dusty, were due to dust from the twisting operation. With
the exception of & trial exhaust system on one twister, the remaining
machines were hot provided with exhaust. The trial system was
reported to be satisfactory and is to be installed on all twisting

Yi0URE 8 —Schematic views of exbanust system applied ta Fosier winders.

roschines. Ip this evstem, the bottom of the twisting frame was
enclosed srd e total of 1,700 cfm of sir per machine was drawn down-
ward past the twisting yarns and through five conical hoods distributed
along a central exhaust duct.

Average dust concentrations at the various operations in this room
were ring spinning, 5.0 M. P. P. C. F.; cop winding, 6.8 M. P. P. C. F.;
Universel winding, 2.8 M. P. P. C. F.; and twisting, 11.0 M. P. P.
C. F., with & maxdmum of 18.8 M. P. P. C. F. recorded beside &
twisting frame. No accurate messurements of the efficiency of the
exhsust system on the single exhausted twister could be secured, but
simultaneous samples on both sides of this frame showed s dust
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FIGURE 10.—Table for inspecting, celendering, and brusbing woven cloth
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, DUST CONTKOL IN AN ASBESTOS PLANT 13

concentration of 18.0 M. P. P. C. F. on the side toward the unex-
hausted twisting frames and & concentration of 6.3 M. P. P. C. F. on
the other side.

Four Foster windefs (spoolers) were partially separated from the
other operations by partitions (fig. 6). The exhaust eystem coD-
sisted of an individual conical hood around each spindle holder
(fig. 8). Approximately 46.5 cfm were exhausted through each
bood, or & totel of 8,270 cfm through the 200 boods on the 4 spooling
frames. Dust concentrations at the spoolers aversged 2.9 M. P. P.
C.F. and increased t0 9.6 M. P, P, C. F. within 30 minutes after the
ventilation had been shut off,

WEAVYING AND INSPECTION

Cloth, tape, bisting, and brake bands were woven on different types
of lJooms. In this plant, exhaust systems had been applied to the dry
cloth looms, since these were considered to be the most important
source of dust. The dust control program ealls for installstion of
exhaust systems on dry tape, kisting, end brake-band looms. At
present these operetions are mainly performed wet or partially wet.
Breke-band looms were not in operation during this study. Signifi-
cant differences could not be noted between dust ssmples collected
around the verious tape &nd listing looms. Dust copcentrations
ranged from 1.2 to 4.0 M. P. P.C. F. end averaged 3.0 M. P.P.C.F.

Nineteen cloth looms were in operation in this depsrtment, One of
these was & wet loom not provided with exhaust hoods, 4 were dry
looms provided with exhaust hoods, and the other 14 were so provided
but could be operated either wet ordry. A Joom without exhaust hoods
is shown in figure 9. The exbsgust system is shown schematically in
figure '1. A double exheust hood drew air from under the warp while
& second hood was attached to the top of the loom lay with exbaust
ducts running down the side of each picker arm toan airtight swing joint
8t the bottom. The openings in the Joom-lay hood consisted of four
slots nine inches long by 1 inch wide extending over & space of 4 feet
across the woven fabric at right sngles to the werp. A total volume
of approximately 10,500 cfm of air wes exbausted from the 18 hooded
looms. Thie everaged about 580 cfm per loom; but gince it was
seldom pecessary to operate more than 10 dry Jooms at one time, the
sverage quantity of air exhsusted was close to 1,000 efm per loom,
Exheust dampers were provided on all looms, snd a sufficient number
to balance the system are closed on wet or idle Jooms. The average
dust exposure of & weaver opersting s dry loom with exbaust was
0.7 M. P. P.C. F., while the average exposure in wet weaving without
exbaust was 2.6 M. P. P. C. F. Samples taken beside & dry loom
without exhaust showed dust concentrations of 8.6 M. P, P. C. F.
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é
after 45 minutes. Average dust concentrations during dry weaving
have been shown es 49.7 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

!
i

'——-.~..1—..

Fi0UnE 11.~-Scbematic views of exhaust system spplied to broad Jooms.

partially enclosed and exhausted., Approximately 750 ¢fm of air were
drawn through each of the two hoods at the front of the table and
about 200 ¢fm were drawn through the cleaning hood at the back of
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DUST CONTROL IN AN ASBESTOS PLANT 15

the tsble. Dust concentrations during inspection averaged 0.5
M. P. P. C. F. A sample taken while & roll of fabric was passed_
scross the table without benefit of exhaust showed a dust concentra-
tion of 11.8 M. P. P. C. F.

Dofiing, 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. were recorded during these operations but the
exposure was intermittent,

Creelers had an everage exposure of about 1.3 M. P.P.C.F. while
placing spools and thresding looms.

An exhaust of 12,200 ¢fm of sir was provided in the weaving de-
partment, corresponding to approximately three air changes per hour.
In cold weather, warm sir was distributed through the department
from & plenum system, while in warm weather natura) 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
bazard was associated with these processes, with the exception of one
braiding machine used to make large diameter asbestos tubing. This
machine was covered with 8 conical canopy hood about 6 feet in
diameter, which provided an exhaust of approximately 200 efm of
air. A eample taken beside this machine showed e dust concentration
of 0.4 M. P. P. C. F. st the operators’ breathing level.

TaBLE 2.—Volumes of oir erhousted per machine in various operations §n aon
ssbestos textile plant

Gonneo. | 180 aa-| D38t concen | Dust onees.
Operation DD oo~ bausts per tration oL wiih.
Gt | i i
(on fi./min.) soesend.

Asbestasopener..,...__....__.... .. reasoe . ' €51, 000
.y Vibrating kereen o110 oo Il TITr s i L?S L0
LoD opener 3 Lot (SRR N
Mixlog beds, ) i(ﬂ.’a $3.3-10.¢
Picker._..... 3 2 870 I 37
Rovmﬁ reopener. .. ____ 1 LU0 ey
Fly willower and sarsen. 22 22 ITTI I ty Lo | T

Rové:.x oards ) N L4

resker (primary). .

l’ir:ss::ner.u.a ................................... 4 L 440 [ X}

Wieking curg__o00 7770 . 3 140
Card grizcer 100 ——— 1 2801 v
Fusu{ewiuden (spooiars, ‘{ t% $13)
(IS LT 1.0
Weaving (broad looms). .. 2 4200 4 9e.?
Bmhe!~cuwdmr.....--.......-.....-- 3 1,050 -3 L8

! Equpned with poeumstic eonve or—exhanst through mnvgor Dot Inaloded.
L4 UnPubmhed dsts, other plsats (3. M. DallsValle, U. &. P, K. 8.)
S Fulton. et al, Re! (¢).

‘Jodisiduel sone for each spindie connected to axhaust mantfold.
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16 DUST CONTROL IN AN ASBESTOS PLANT

BUMMARY

Table 2 gives s summary of the operations provided with exhaust,
listing the number of exhaust, ducts and the rate of ventilation per
machine, as well as the average dust concentrations to which operstors
are exposéd. Average dust concentrations measured near corre.
eponding operations witbout exbaust are tabulated to sboy the effec-
tiveness of the control methods which have been described.

CONCLUSION

This study of actual results secured by 8 dust control program in gn
- asbestos fabricating plant is presented as ep example of engirfeering

published to justify the determination of threshold tlimits of dustine
which will produce asbestosis in any definite period of time. Ip_the
ebsence of such threshold values it is not possible to determine pfrmis-
tible limits of dustiness on & medical basis. Nevertheless, any appr
ciable decresse in the amount of asbestos dust will cause a decrease io
the incidence and severity of the resulting asbestosis. The elimina.
tion of all the dust in an ind ustrial workroom is rarely necessary from
8 physiological standpoint and usually economically impracticable.

nsequently, actual atmospheric conditions ip ag industry resutting
from the application of practical methods of dust contro] can be used
as temporary standards by that industry (6). *
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