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This visit was made primarily to advise on a dust coantrol systaa
for the loams {n the asbestos weaving plant. We wers also requested to
advise on dust control in any of the other opeﬁt;om, all of which were
XMpO;ud. Tarticular additional attention wes devoted, therefore, to the

preparation roam and the carding machines,

DUSTINESS IN HOGANSVILLE PLANT
In 1947 Indun.rhl Hyglene Toundation conducted & preliminary

survey for the /ssbestos Textile Iqstitutc, in the coui'n pt which “"dustiness™
levels in variocus dapartesnts of the ssversl plants were obtainsd,

| In the following table, dust lavels charscterizing the industry
are listed, together with those in the seversl departments of the Hogansville
plant, the latter figurea being based on meesuresients smde by ¥r, Cuy during
1949 and early 1956. They show that the Fogansville preperatiosns departsent

requires improvemsnt $to hring it into line with the best practices in the
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industry. Dust levels in the carding room are somewhat higher than the

majority of plagts: muﬁomtim for improvemwnt are included in this

2.

report, Dust conceatrations st l.om are matei' than in most other plants. |

Other departsents are cmpu’tbh“'ith those in the industry gemerslly.

TABLE 1

CRPARISIN OF IUSTINESS IN
VARIOUS PROCESSIIN LEFARTHENTS
QF THD ASBESTQS TEXTILE IRDUSTRY
VZRSUS THAT AT HOGARSVILLE PLANT

Re of Dust Concentrations
in.p.c‘.r‘,‘)‘t""——""'—. Typieal of Fraction of Plants

Baving Indicated

Operation

Hogansville 1?3.‘3;:;::% Degree of Control

Crusher $ =~ 10 Less then 7 s/7
Willowsr §-10 Less then 7 s/7
Pickers 5~8 less than 7 3/7
Cerds 21/2 = & 23 6/10
Flyer Twister C 2ae4 — —
Spinning S-5 3-8 /9
Winding 2 -4 2-5 5/7
Looms $-10 1-3 ' -2/

2-8 4/8

*U.F.C.F. = Milllon particles per cubic foot.
**O0rdinary twisting 4~7 million particles par cubic foot.
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NEAVING DEPARTHENT

‘A study of dust sources at the looms was facilitated by use of s
strong light, and Qisclosed the principal sources to be at the barness, both
ahove and below the warp threads. In addition, oou dust originates at these
threeds in front ot the harness, between it and the lsy beam, although
materially less than et the former two locations. |

The ujo; sources of dust cen be controlled by installation of an
" sxheuat hood in the form or a nsrrow slot running the width of the loom, just
behind the harness. It is estimated thet control of dust above the wsrp
would be effected by,_aa exhaust rate of 75 cubic feet of air pcr'-unnt_c per
foot of loom width. ‘i‘ho saxe exheaust rate is contemplated through e similar
exheust slot d{sposed below the warp threads in a position symmetrical (ia
relation t> tha plane of the warp threeds) to that of the upper hood.

It appears thst there will be conaiderable difficulty in leading a
S-inoh dust into the space below the warp to cocmmunicete with the exhauss
c].ot.. Thie led, in dlascussion with Mr. Ayer, to the suggestion that s msin
exhaust hrnm!.x 6 finches in dismeter he brought to each loaom with t ", the
two branches of which will de 5 inchea in diameter. One branch, for eventusl
cocamanication with the hood below the warp, would be canped initislly. The
other branch would coanect to the slot hood above the warp snd exhanst the
entire planned capacity of 150 ofm per foot.

This arrangement is attractive because if effective dust control

could be attained with the upper exhaust hood alons, it would save the

-—
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“talloring" that would be required in extending the other traash to the space
below the warp. If, on the other hend, experience with the apper hood alone
indicates e need for further improvement, the lower breaches and their hoods
would be constructed and tailared into position, without any changes in the

main sxhaust system.

Reecireulation of Air from Dust Colleetor

.Ia connection with the ;robln of mainteining ad«.;unto hanidity
and conserving heat in this departmeat in tho winter, the qnuti‘on of recir-
culation from & dust collectar xi. discussed. As a general rule, raciroculation
is not considered a good prectice vhere the dust in guastion is toxic, This
is based on sose experieonces where cloth filter collsctors having basically
kigh efficiency were not sdequately smaintained and lsaimge occurred, unsoticad
by operating or meintensmoe perscnnel. This parmitted discharge oi‘ dusty air
back into the worirowm.

In the present inatance, howsver, we conclude that recirculatioa
from a high-efficlensy cloth tube filter sallector would be feessidle and, in
the sircumstances, io.recou-sndod. This advice is baéd on ths following
sonsiderations:

(L) A eloth tube filter or stooking-leg type of dust collector ie

best suited to thia anplication, snd hss adeguately high

efficlency.

{2) The present situation is quite different from those where serious
recontamination has boox; noted due to poor collecto smintenance.
ped c‘nypothotiul dust exhanst system for the looms were to dig~-

charge dack into the room without sny elsaning whatever, the dust

0312U2
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counts would bde Qountiany. of the saze t;rdor of magnitude as
at present. It follows, tharefors, that even though (dae to
some gross oversight) & major leainmgs developed in the dust
eollectors, the result in the most extreme case would still re-
present s saterial improvensnt over present conditions.,

(3) There is in existence et pregsent at this plant a mmintenanse
mpbc;*.ion system far the carding machins exhaust system in which
daily inspection is made of sll parts of it. "1'!:13 could bde ex-
tended to include the new dust collector. loreover, the weokly
dast counts now pede routinely could be arrengsd to include one
sanple in the return air from the dust collector, thus providing

an additfonal check. This would ensure good collector msintenance.

Cloth Filter Charmeteristics

The collection otficioncy of eloth filters is extrsmely high, so
that officiency percentages hsve l{ttle meaning. This factor need not, there-
fore, be of consern,

A 'ractor of mJof upo:rtémo is in tho pressure drop charscteristics
and "clesapability” of the filter cloth. There are differences in this respect
between different dooip,fm of such eollectors, the dotails of which were dis-
cussed with Mr, Ayer, A given type of collector, at same specific filtration
velocity, has a definite basic pressure drop irmediately after operation of
the shaking mechanisa, Vith or(@imry ninsrel dusts, this varies smost coamonly
between 0.2 inches and 1.0 inches per unit of filter velooity, in feet per

minute. It is impartant in proper design of an exhaust system, and in

63i233
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particular, the selection of a fan, to know what this value is. There is
no published data, nor can the collsctor mmnufacturers provide it. In our
discussions with Mr, Ayer, we ocutlined two courses of action whereby this
lack oould be £illed. ‘

Two of the asbestos textile plants of the writer's acquaintance
have three da;t filters in operation, handling asbestos dust from carding
sachines. These include the Airmet, Mangborn, sad the Farsons, the latter a
stocking-leg eloth filter. Ve are communioating with tha’o companies in an
attempt tO obtain pertinent prouuro drop m;mmnts.

The other plan is related to the exhaust systea layout we preparsd
tentatively rog the Hogansville loom room. It appears practical to instsll
a rystea of overhead exhaust ducts, thus avnidlﬁé the nscessity for concern
over the absence of speees below tho floor of tha loam room, Our layout®
consists in three .;pamta cystems of three different sizes. It appeared to
Kr, Ayer and the writer that the amallest of these could serve usefully as &
pilct system, and a study of its operating chnxnctcristiclhuould ensble resolu-
tion not only of the question of required dust couoctaf eize, but also that
concerning the lmportance of an exhsust hood below the warp.

On the basis at an average loam width of 3 ft., there would be
provided an exhaust rat.. for each loom of 450 to 500 cfzm, whick means exhaust
capacity for the entire room of 20,000 to 2?,000 e¢fa, The dust collsctor
size, (reforred to as though a single unit were being installed), will be cne
Baving a cloth aree prodebly not larger than 12,000 sq. ft., and posaiblyr ss

swall as 5,000 oq, ft. The difference in coet detween these limits is

*Drawa by Hr. Ayer's department and circulated with his msmorandtum dated
Earch 23, 1950, to de attached to this repars.

. ~ a
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considerabls, and e fow;utloq of the siza question therafore involves
saterial suas., It will therefore pay to pro§ood on the basis of aa oxperi-~
montal uait, - .

Study of the effectivansas of dust control in a partisl instsllation
cannot be mada vary effectively by dust counts, ‘bmt.wo of cust atill present
in the ataosphare from sdjacent looms not equipped, It vin,Ah‘onvor. be
possidle to draw soame conolnltops by closs cbservation of the dust sources
with a strong light, ;o was demonstrated during our visit., ¥e bhave no dotdt
that instellation of the type of exhaust syvtem outlined will reduce dust
concentrations in the room to balow five million perticles per éuuc foot of
air, snd perhaps result in levels avereging three to four ailiton,

The obtaining of data for selection of the most economical and
effoctive size of dust collector, 1.e., cloth aree, can be obtained on the

initial instailation by procedures outlined in the anpendix to this repart.

CARDIIC MACHINES

Dust i{n this dapartment is pratty well suppressed, with exceptions
noted below, by good anclosure of the moain machine end its auxiliary equipmsnt.

The Bramwell faed horpers are totally enclosed, ths enclosures pro-
vided with windows, with a 4-inch dranch exhaust connection. This is con-
sistent with comamon practice in the industry, dut the provision of a hranch
duct as large as 4 inohes is of quasgtionable necosaity. Thi; point is brought
out hare because the sdditionnl exhaust capacity required at other points noted

below could be provided by reducing the flow from this unit.

- ~031253
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the apses between tbs weigh hopper and the sain cylinder Is well
enclosed and exhausted by o 5-laoh branch connection*

A good wooden enclosure is provided far the asin cylinder of the
breaker cord end Its saxillary rolls* The enclosure is not exhausted. In-
stead, on auxiliary enclosure is attached at the coffer end and exhausted
through m 3-Ineh branch*

The finisher card, ilallarly enclosed, is exhausted at an auxiliary
enclosure appended to the nsla cylinder enclosure above the feed roll; this
enploys a 4-lnoh branch duct* A sinilsr enclosure above the Coffer roll is
exhausted by a 2-inch branch duct*

The sain cylinder In each card has a solid botton ixzperforate tray*
The space under eaob card Is enclosed by and plates end the space exhausted

through F-ineh branch-ducts*

Dust Sources
The following sources of dust wore noted with the aid of strong local
iUatinstlont

(a) Sifting of fly to the floor below the coob on the finisher card
Is apparent* A asjor aaount of fine tiust is apparent in the air
directly above the cash*

(b) Sons dust leaks outward from the apace under the breaker cards
in spite of the exhaust provided by the 2-inch duct* (It Is not
certain whether this sane source is significant on the finisher
card®)

(o) There is sene leakage of dost fron the exhausted box attached to

the nain enclosure above the doffer roll on the finisher card*
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Becompendations

In ‘the lisht of these observations, the following recozaendations

ars made. It is believod thoy will reduce dust conceatrations in the card

Toom to two to three million, and thus meke this doptrtzoi:t comparabls with

dest practice in the industry. .

(1) Yrovide an exhuust alot sbove the camb on the finisher card.

(2)

(3)

(4)

IL this slot can be positioned fairly elose to the comd, it
should be possible to effect good dust control with air flow

of about 300 efm per coab, This would require s hranch ducs

not less than 4 inches indammter.

Isprove tho enclosure uncer the breaksr card, 1f possible, by
extending the end pl.;tc upward another foot or ao',. ‘to reduce

the ares of ‘the opening. Oboerve the results on one sachins by
strong illumination, If dust still escapes, the 2-ifnech duct
should be changed to a 3-inch duct, .

Increase the diameter of the dust sttached to the doffer roll
enclosure on the finisher card from & inches to 2% {nches.

The increase in exhaust cepacity outlinsd in the above paragraphs
can be pmidgd, i{ nescessary, by reducin; the 4-inch pipe on
the feed hoppo.r to 3 inches, and the S-ipek duct on the eaclosure
between the weigh hopper and feed rol) om tke bresesker card to

4 f{ncheg, These changes, howover, may not be required.

; 031257
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IRIPLEATION ROGM

Dusct incicant to £ider blending or the bedding £loor wae the subject
of some study. Wo discussed with Mr. Ayer the feasibility 'x an enclosure
consioting in curtein walls that extend from the ceiling above tbe bed and
leave an open ares o't the front, sdjacent to the machines, six feet high
and the full eight-foot width, but on the ather three sides, restrioting
the opening ta about two feet high., The ressulting open area would total
aboat 100 sg. £t., and good dust control woulld result with an exheust rito
of only 7,000 '%o;g,ooo efm. Mr. Ayer will take this under advissment.

One of thom dry pan crushers Lo enclossd and exhausted. The

other is in common use, and ghould be similarly egquipped.

Cordins Machine :zhsust Rates
It is of interest to cau;;mra the basic design of the cerding machina

exhaust in ¢ifforent plants with those in use in warious other plants. This
is bast desaribed by raference to the total rate of exhaust from carding
machines, togsther with the averege cust count, es shown in the followling

tadble,
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TARLE I
CLPDS
Plant . " Exhaust Rats Average Dust Count -
cfn/2 Cards M.P.C,¥.*
A 1500 2 ~s
B 2200 ‘ le2
£ 3800 - B}-3
G S400 ' 2-3
: ¢ 2000 2«93
Hogansville 800 %% -5

¥4, T.C.F. = ¥illlon particles per cubic foot of air,

It s noteworthy that the Hogansville installation should be ranked
amons, the moat atticiont, inaenuch as (¢t effects pratiy good dust sontrol

with a lower exhaust rute than any of the other plaants.
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Coneral

| Current practices st the tiogumiuo Plant are particularly meri.
toricus in two respects. Ons of these is in ths weekly dust count sads by
Xr, fuy. Othoz_' plants have good dust control records, dut none are obtained
by compeny personnsl, and they are therefore lass complete.

The other noteworthy preatice is the daily inspection of the carding
roox exhaust system. This is also done in ons or two ot the other plants.
It was recazmended $o Mr. Ayer in this conneeticn that the losel 1lluatnaticn
technique demonstreted by the writer be added to the dust count inspection
routine, and the resulting obssrvations be incorporated ia the weekly report.

¥e discussed with &';'. Ayer the inadequacy of prouzit dust count
methods in gsneral vogue, whare dust conceatrations have been brought to
the present levels, and of the possibility of a cooperative investigution
supparted by a few of the leading asbestos textils campanies, aimed at a

more certein ewaluation of <he asbestogis hazard in proseat conditions.
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APPEHDIX

TYST IMROCEIURE ON A PILOT DUST COLLXCTOR
FOR ESTABLISHMCNT GF PREISURE.LOSS CRARACTERISTICS

The tMag steps sre takan, in the ordar indicated:

(1) At end of an opermting oyecla, just before shaking bags, measure:
{a) Static pressure by U-tabe manometer oa tho clean~eir side
" of collector, in chamber housing, mot in outlet duct.

{d) Static pressure on duaty-air side of aollector. |
(e} Alr flow through collectar dy (itot taube (&)
Comment:
(a) = (b) gives pressurs drop loaded with dust.
Alr flow through collesctar, Q, is proportianal to
square of {nlet static pressuwre. This relation may
be used to calculate later air flow by measuresant
of inlet sgtatic presaure slone.

(2) Shut down fan and opsrete shaking mechanism. Remove duet from
hopper (which should be empty before shaking) end weigh when conventent.
{Feight = ¥ 1bs.) ’ |

(3) Start fan egain and measure same guantities (a) (b) (c) listed
ander (1},

Comment s
{a) = {b) st this stege gives preasure drop with

"olean® filter = B, v
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Afr flow through collectar = %,
Cloth ares, sq. ft. =aA
and Filtration velocity, Vo = Qu/A
Then -

-;‘:-: X, inches drop/ at 1 fpm filtration velocity.

Since pressure drop, Ro, throagh the cloth at start of operating
oysle, varies directly with V,, this figure emables calowlation of imitisl
pressure drop for any size of collector. |

The incm;o in pressurs drop (R, inches] dus to the te’nﬁonry
layer of dust on the claoth s

RpEXpwy
where, w is ounces of dust per square £30t of cloth
¥ is Q/A
The total preasurs drop st end of the cycle is, then
R=2 Ry eRp
S ¥FeKVw
The value, K, has been found frum data under (1)
Y s Qp/A, the filtration velocity given by the data
" obtained umer (3)
w is obta;nod rom the weight of dust, and is in ocunces
per squars foot of cloth
R was found under {1), as (a) = (b)

Substitutiaon in equation gives x,,
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rxeopls of appﬁ«ttw _ _ _
Assume T, fa found to be 0.5 inches per 1 fpa
M&hfmmbo 0.2 inches per 1 fpm per 1 os. per sq. ft,
shst will be pressure d&rop after a cﬁn.ctor has aeé;:mlztod 13 oz. per
suare foot {equivalent to X hrs. operatiom). Air flow at end of oyecls is
20,000 cfm and ¢loth ares is 10,000 sq. ft.

Jolution:

= 20,000 . ERE
.Q/A 16000 2 fpm |

"R 20,5 (B} ¢ 0.2 (£) 1.5 % 1.6 inches,
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