FILE NAME: DuPont (DUP)

DATE: 1931

DOC#: DUP161

DOCUMENT DESCRIPTION: Report on Conferences Between Employers &
Inspectors Concerning Methods for Suppressing Dust in Asbestos Textile
Factories



[Crown Copyrighs Reserved.]
} 4E OFFICE.

Report on Conferences between
Employers and Inspectors
concerning
Methods for Suppressing
Dust in Asbestos Textile
Factories

LOMDOMN :

PRINTED AND PUBLISEED BY NIS MAJESTY'S VTATIONERY OWICE.
Te bs purchased dimmly frem B.M. ﬂAﬂOuﬂ!O’ﬂﬂuhm-‘I—:

Yorr l-:.-ga-: . u-C‘n.;‘:' _Cﬂl.
1 Dussgall Semase West. Deifass:
@ thisagh ony

35=314




'
)
i
|
|
i
|




Home Office,
10th Apnl, 1931

To the Right Hon. J. R. CLyves. M.P., His Majeaty's Prucipal
Secretary of State for the Home Deparumnent.
8ir,

In the Report by Dr. E. R. A. Merewether and Mr. C. w.
Price publisbed in March, 1930 ° it was made clesr thst the prin-
cipal safeguard against the ill eflects of asbestos dust oo the lungs
of the workers is to be found io improved ventiation snd dust
sappression. At the same time it waa indicated that new problems
in ventilation were involved snd that much experimental work
would be necessary—inore particuiarly in the textile branch of the
industry—before s decision could be resched as to the best methods
toboupplhdtothemmmuhinuuudinthoptw.

Following on the publication of the Report, the asbestos textile
manufscturers were invited to o Conference st the Home Office
to discuss these problems. At this Conference there was complete
sgreement that everything possible must be done to suppress dust
and the manufscturers undertook 0 render every possible assist-

A3 an initial step, it was decsded to set Up & Committee con-
sisting of three representatives of the industry and two of the
Engioeering Inspectors of Factones. This Committee was consti-
tuted as follows :—

Mr. Leonud Ward, H.M. Senior Engineering Inspector of

Mr. J. Gow, The C Asbestos Co., IAd.

Mr. W. C. Fenton, Britisb Belting Asbestos, Lid.

Mr. P. G. Kenyon, Turner Bros. Asbestos Co., Ltd.

Mr. C. W. Price, H.M. Engmeering Inspector of Factories.

1 pow bave the honour to submit the Heport of this Committee.
Complets sgreement was reached, and s most helpful senes of
recommendations (pages 9 to 35) adopted by the Committee has
been subsequently confirmed by & second Conierence of Manu-
facturers held on 17th March, 1931 This Report bas also been
communicated to the Geaersl Counail of the Trades Union Congress,
who bave made certain suggestions which will be tsken into
account in drafting s Code of Reguiations under the Factory snd
Workabop Act, 1801, to give satutory eflect to the Agreements
arrived at by the Confersnces.

Thmhmmsﬁcn!cndtoinﬁo&mmim'omponwhich
calls perhaps for some commaent.

¢ Bects of Mnﬂ-mwmws-»mnw

Ashestes Indumry. H.M. Stationsry Ofies (34208, Pries 1s 5d. with postage).
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The Comumittee have pointed out (page 6) that 1p some textiie
processes, the amouat of dust normally evoived appears w0 be w0
small 1n the light of present knowledge o wartan: specisl recom-
mendstions being made for its suppression, sod that they bave
therefore embodied in the Agreements their opinion in respect of
each of these processes whether or not the amount of dust calls
{for the application of remedisl measurss at the present ume.

This opmion is necessarily based on one Unportant assumptiod,
namely, the existence of s critical limit of dost concentration
below which workers may be employed without injury to beslth.
As the Committee rightly observe, the only working basis that
can be adopted st present is s finding in the previous Report which
suggests that the comditions in filyer spinning carried on without

-exhaust may be regarded as the *‘-dust datum '’; it is however

desirable to empbasise that this limit is clearly provisionsl and is
subject to altersiion in the light of further medical experience.

In conclusion, I wish to record my high spprecistion of the
public spirit shown by the leading manufacturers in this mdustry,
through their ready consent to pool for the benefit of their industry
their experiences 1n regard to the difficult problems to be solved.
and aiso of the valuable resuits which bhave only been achieved
by the expenditure of much time and labour on the part of the
Committee.

I am,
8ir,
Your obedient Servant,

GERALD BELLHOUSE,
Chief Inspector of Factories.

DUP 1141976



REPORT ON CONFERENCES BETWEEN EMPLOYERS
AND INSPECTORS CONCERNING METHODS
FOR SUPPRESSING DUST IN ASBESTOS
TEXTILE FACTORIES.

The Report 1ssued in March last on ** Effects of Asbestos Dust
on tke Lungs and Dust Suppression in the Asbeatos Industry " ®
showed that, while exbaust ventilation had been applied with suc-
¢€RS AL many pownts in both the textile and nou-textile branches of
the industry, peactical difficuities hindered its application to a
number of processes, more particularly in the textile factories, in
which dust 18 produced in barmful amount. An informal Coofer-
ence of asbesios textile manufacturers and Home Office represents-
lves was therefore arranged to consider these difficulties and the
Lest methods which could be adopted generally for suppressing dust
in musaufactuning und other processes. The Conference, which was
fully representative of the Trade, took place at the Home Office
on the 8th July, 1930, under the Chairmanship of Mr. D. R.
Wilson, C.B.E., H.M. Deputy Chie! Inspector of Factories.

The Conference agreed unanimously that everything practically
possible should be done to suppress dust and the manufacturers
promised their full sssistance to securs this resuit. It wes then
decided 10 set up a Committee consisting of three Trade represen.
tatives and two technical members of the Factory Deparimen: to
copaider the probiem m detail and to collect all information avail-
#' " coucerming dust suppressing methods. As the appointed
L e representatives are connected with the larger works they
huve direct knowiedge of the conditions under which the grest
majority of asbestos textile workers are employed.

The Committee have reviewed the ocouditions in each textile
process and have given special sttention to thoge processes in which
the provision of sdequate remedial messures has hitherto presented
many difficuities, o.g., mixing and blending (in preparatory work),
card clesniag, spinning and weaving, and also to the special diffi-
culties appertaining to matiress making, strictly a poo-textile pro-
cess but carried on to an important extent by several textile manu.
facturers. It waa therefore felt that this Report would be incom-
plete uniess this process were deait with.

The Commistee have sought sssistance from all asbestos textile
manufacturers including those not represeniad a: the Juiy Confer-
ence.

* Raferred to throughout this report as “ The Asbestas Report.”
373 A3
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Prvang i jeinal ouieted by the Cowuntice's deliberations.
eple ity Les bevn wwaen by the Trade Mewbers of the Com-
wittee 1o eapenuent, m their fuctones, with new or umproved
dist temioval appuratua applied 1o the various processes 1o whick
the mpevigi ditlicultnes already referred two are met with. Tbe
exjerments melude (1) the use, 10 place of bhand strickies, of &
traversz brush. fitled with an exhsust counection to s portable
vacuumn piant, for cleaning the cylinder and doffers of carding
machines; (2) the application of exhsust to mixing and blending
(1u opening processes) and to ring spinning ; and (3) new methods
of spplying exhoust to wesving. These experunents, whick oare de-
:n'bod later 1n this Report, have resuited in a gratiying measure

5UCORSS.

A series of Agreements covering all thc processes reviewed has
been reached, in most cases embodying specific recommendations
for securing the suppression of dust by exhsust ventilation. In
addition, the ents deal with such matters as ventiation,
beating, and the settling of dust extracted from the workivomns.

In some textile , the amount of dust normally evoived
to the Committee to be insufficient, in the light of present
knowledge, to warrant special revommendations being mude for
its suppresion. The Committes have therefore embodied in the
Agreements their opinion whether or not the amount of dust s
evoived calls for the application of remedisl measures at the present
time, with tlie reservation that revision may be necessary if there
is varistion from the working methods generally adopted. ur 1n
the materials pow used. The Committee bave found valuable
guidance from Dr. Merswether's view, stated st page 12 of the
Asbestos Report, ** that in order to prevent the full development
of the disesss (ssbestosis) amongst asbestos workers within the
space of an aversge working lifetime, it is necossary to reduce
the concentration of dust in the air of the workrooms to & figure
below that pertaining to spinning st the time over which these
cases (i.e., thoss dealt with in the Asbestos Beport) wers exposed.'’
For practical purposes, the conditions arising from fyer spinning
carried on without exbsust under good general conditions may.
it seems to the Committes, be taken ss the * d;:;duum ".j‘lyer
iDning is less d than ring spioning to which process exhaust
'v?:&l:gon has ::ybm :xn:ooufully spplied. 1f, therefore, a
particular process appears to give rise to dust in excess of that asso-
ciated with such flyer spinning, the Committee regard the need
for preventive measures as established.

This criterion is simple t0 apply to procssses such ss mixing.
blending, carding and dry weaving which are obvioualy more dusty
than flyer spinning. But difficultiss were found to arise as regards
otharpm,puﬂymshowmimwnhszshoyhcked

DUP 1141978
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pecessary information of the nsture and amount of the fibre or dust
in the stmosphere, produced by these processes. The ssmstance of
T Merewether, and of Mr. McNair, Engineering Inspector of
F. .ories, who has made important mvestigations on dusty stmo-
spheres, was therefore sought concerming these difficulues, which
were as follows :—

(1) In certain processes oo opensd material from which dust
bas been efficiently removed, a considerable amount of flocting fibre
may be given off into the air by sttrition of the material. The
oollection by hand, st carding machines, of uncondensed carded
fibre, the recovery of side waste from the condensers of finiuber
cards, sad the handling of opened material in disintegrator cham-
bers are cases in point. The Committee were not satisfisd at
first that in such cases, where there may be much visible long fibre,
there is of Decessity also finer dust in excess of that produced
in fiyer spinning, which msy be readily inbaled mto the lung.
From the examination of samples, Dr. Merewether has come to
the conclusion that such visible floating fibre is always associsted
with finer particles invisible to the naked eye, snd these sre being
continually augmented by fracture of the larger fibres. The Cotn-
mittes sccept this view and have based some of their recommenda-
tions upon it. .

(2) In some cases, precise determinations i individual {uctories
may be necessary to sscertain whether the dust evolved in s par-
ticular process is in excess of the criterion suggested above.

Similarly, such determinations may aiso be required to show the
extent of the unprovement effected by the introduction of sny par-
ticular method of dust suppression. A grsvimetric method of de-
termining the dust content in the air is briefly described in the
4 endix, page 36. The Committee recogmise that such inveati-
¢t s may have to be undertaken in the future, but feit that the
position was such that this report ought not to be delayed on this
account.

Notes on each Agreement will be found in the text together with
descriptions snd, where necessary, drawigs of the dust-suppress-
ing plants recommended.

The Asbestos Report contained s number of Recommendations,
many of which the Committee have adopted. They have concec-
trated on Recommendation 1 (spplication of efficient localised ox-
haust ventilation at dust-producing points) ss being the pnme
essentisl. They feel confident that sz any rate the majonty of
the difficulties sttendant on carrying out this Recommendation
can be overcoms, in which case other precautionary meascres re-
commended in the Report become unnecessary.

The Agreements as s whoie are aimed st interfering as little ss

possible with existing working methods or lsy-out of premises, ¢.g.,
substitution of mechsnical maethods for handwork, separation of

373 Ad
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processes and wider specing of plant are not specifically urged
and, apart from the process of hand strickling (cleaning) of card
cylindess and doffars, prohibition of any existing working metbods
is pot suggested. The Committes recognise that improved con-
ditions for the workers might be obtained in some cases by such
changes, and indicate later in the report the advantages resulting
from the adoption of mechanical methods, but are convinced that
the effect of applying exhaust ventilation on the more extended
lines which they recommend will result in such a degree of dust
control as to leave only minor operations in which the conditions
as regards dust are in excess of the ** datum ' suggested.

The Trade representatives on the Committee are unanimous in
supporting the Agreements arrived at, as presenting s practicable
solution of many of the problems confronting the industry, but
dedretoemphadnthsttbeydowinthcirup&cityuindividunl
members and that they cannot commit the Trade as a whole.

The Committee realise that provision of means for caITying out
some of the recommendations must take a considersble time, and
the Trade representatives expect that a sufficient period will be
allowed before requirements based upon them are enforced. They
bave also in mind that the British factories may be subject to
unfair corpetition if restrictive requirements enforceable in this
country are not adopted in foreign countries. They hope, there-
fore, that some appropriate action may be poesible which will lead
10 uniform international requirements.

W. C. PrnTON.
JaMBs Gow.

P. G. Kanvon.
CHARLES W. PRICE.
L. Warp, Chairman.

8th January, 1931.
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AGREEMENTS.

Crusiung,—including preliminary Sack Emptying, Rough
Mszing on Floor near Crushers, Feediny and Ducharging.

All processes give rise to dust and exhaust draugh: should be
applied. Crusiers of both types, i.e., fixed pan and revoiving
psn, and those of small size, e.g., bowl crushers, sbould be en-

closed except for the necessary workmg openings. Feed and
delivery lastices to be enclosed snd/or exhaust applied.

The crusber (Fig. 1), encicsed and exzbausted as recommendod in the
Agresment, is fod mechanicaily from the enclosed slevator which is supplied
from the hand-fed lattios. Kxzbaust connections are provided at the fesd-
ing point of the hm and st the elsvator enclosure.

Where & roagh mixing of different grades of asbestos is made on the
Boorb.xdcthoer-lur the exhsust drsught appiisd to the crusher may
he utilissd, as shows in Plate 1,° to comtrol the dust evaived. The crusher
(mortar mill type) is compietely enciosed, exvept for the working opesing,
in & wooden structure. mmuchnddmfnnolthuomm
to form a mixing chamber, which ia open in frout te the extent shown
in Fig. 3. Tbe exhaust draught applied to the top of the crusher eaciosure
extracts the dust produced in the mixing chamber. Work in the chamber
i reduced to s minimum. The sacks are taken into the chamber to be
hooked on the hoisting rape pamsing shrough the top, but are hoisted,
turned over sad emptied upon the floor from outside. Mixing is also
accomplished from outside by long-handled tocls. The men enter the
chamber to feed the pan after the dust produced in mixing has beso
extracted. As as additional precsution. respirators sre worn. The crushed
material is abovelled from the pan through an opening in the side of the
enclosnre, s cover, kept closed during the crushing, being provided in the
woodwork. Tbe materisl falls into she fully emclosed hopper feed of »

sioving machine (ses Agresment 6).

3. Mizing and Blending of Crushed Aabestos.
Tbe process is dusty and exhaust draught should be applied.

Exhaust ventilation bas recently been applied. in one large factory,
Plate 2. An exhaust pipe, 13 ft. iong is symmetrically piasced about 8 ft.
G ins. sbove the mixing ares which may messure soms 15 ft. x 10 ft.
Extraction takes place at & ssries of slota, 8 ins. x 1§ ims., on both sides
of the pips near the bottom. The awersge duct velocity pnvidcd for 18
3,000 ft. per minute corresponding to s dmscharge of sbhout 4,000 cubic ft.
of air per minute from the mixing sres. This is the frst applicstion
of exhaust to this hand proocess but, although much dust is removed, it is
not yet clear thst this arrsngement arill fully meet the case. The Com-
mittee think. however. that it should be scospted at the pressnt time but
it may be that enciossd mechanical mixing machines will be deveioped
in the future.

3. Sack Emptying and Filling, Floorwork and preliminary Hond-
ling Processes involoing comtact with Asbestos Fibre.

These operstions are dusty and exhaust draught should be
applied.

'l\owuuwblpﬂyhdlmx lutn-duhnam
opening procsssss shereby dwst is preduced. a.hu asd emptying of

® The Plases fellow page 36.
- 9373 Al
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sacks and skips, shovelling, raking snd weighing are inciuded. The method
of appiyving the exbaust will depend upon circumetsnoes. Plste 1 sbows
one tnethuu. For such manipuiation as is involved 1z mixing or blendisg
(Agrecincat 2), the exhsust arrangement shown in’ Plate 2 can be adopted.
For manipulations work in chambers, see Agresmeant 10.

Tho dulivery on the floor of material from machines, eatailing subssquent
re-collection, should be dispensed with to the greatast pomsible extent.
Bagg:ng iatticas, see Agreement 7, can be adopted in many cases, tBe
rovdomhkdtyp‘ (Fig. §) being of special aiility where mork is continuous
sad rapid.

& Pilling. of Lattice and Other Hoppers.

These operations are dusty and exhaust draught should be
spplied, or the hoppers 0 enclosed as to prevent escape of dust.

Lattics and other hoppers covered by the Agresment incinde those at
crushing plants, weving machines, disintegrators, Crightwon openers and
cards. Examples of axhaust applied at lattics boppers are shown for
opening piants in Plates 3 and é—tbe plant in Plate & being fed by shoot
from az upper ficor—ead for & hand-led disintegrator (Fig. 8).
Safeguards adopted in ome fagstory for the feeding of card hopper lsttioss
are described under Agresment 11,

5. Separating, to removs Iron.
The process should be s0 enclosed ss to prevent escape of dust.

Elsctromagnets can always be enclosed 5o that dust cacnot escape. The
Agresment s directed against the use of open spparatus which may gve
rise to dust.

8. Sieoving.

(a) Jig Type.~The process is dusty. The machine sbould be
effectively coversd over on the top and enclosed st the mides, and
exhsust applied.

(b) Rotary Type.—Dust i uced at the feeding point to
which exhsust should be applied. The machine should be enciosed
and/or under exhaust.

The Agresment applies to ths sisving of both crude and crushed asbestos.
Hitherto, jig sieves have aot besn enclosed to the extent possible. The
sieve shown in Plates & and 8 (a) is almost completely enclosed, With
exhaust draught applied to the top of the enciosure; escaps of dust s
greatly reduced. The material can be ocollected at ahort inclined bagging
um,tu.mgmdmmmmmmw

Whare s rotary sieve is fod mechanically as from an slevater, and the

fesding point is emciossd by the elevatar aomnection (see Plate 4), the
exzhanet is applisd to the casing.

1. Crighton Openers.

Dust is prodaced at the feeding point and at the delivery (e.g..
lattice) and both should be unaer exhaust. The exhsust applied

4
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to the delivery cage by the machine fan msy not deal with dust
produced on the outaide of the cage or lattice and an independent
exbaust connection is then required.

The Agresment spplies to openen of both types, i.e. horugontal azs
vertical.

Fxbacst drsught should be appiied both to hand fesding, snd to opes
mechapics! feeding, as from 8an expossd lattice. Exhsust applisd o we
f‘n(n:iu pointe of vertical Crighton opepers ia siown 1D Plates 3 (o) snd

)

Although the amount ol dust produced at delivery lIattioss or other
delivery apparatus cocmected with Crighton openen varies considersoiy.
She amount in sll cases is suficient 0 rendar application of exbanst draagns
DOCOEATY . Mmhmdmwumyuuduodum
sides and above, aad exhaust applied ss in Plate 6 (b). In this case,
-uhdﬁndmpmd&hmwiuuﬁ&hdnn by s asit-
M-dmmhqﬂm‘pmhmmina. connected to the
perforated ocsge trom whick the opened matarial pames to the delivery
lattics. The drsught thus spplied is usually inoapable of controlling tbe
dust producsd st the dalivery lattios. ’

8. Opening by Willeys, Teasing ond #simslor Machines.

Dnltilpmduoedufeodinglndddiverymﬁcumdboth:honld
be under exhsust. The exbaust applied to the delivery cages
orotharwinbyt.hemm.hinehn (if any) masy pot deal with dust
which may arise from feed rollers, etc., due to overfeeding or
other cause and independent exhsust is then necessary.

Oponin(m&mnolﬂuvﬂbya“ dnginriutodm
at teeding snd delivery lattioss, and the Agresment aims st sscuring sppir
cation of exhaust, &4 already illustrated for ighton openers (sse Agree-

ment 7). The amount of dust emitted at feed rollers may be increased by
overfesding or by a8 unsuitable spesd, matters which should be kept under
obeervation.

Self-contained fens for removal of dast generated within the machines
are wsuslly incapable of desliag with the dust st dalivery Lattioes.

9. Disintegrating.
Dust is produced st the feod, and exhsusi should be spplied
if the suction drsught produced by tBe machine does pot prevent
the escape of dust. :

The i .
draught produosd at the fead point may mhnﬁcnth«msm
mmdmpnd-dhmn-mmm:.m.

DUP 1141986
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10. Clismbers in connection with Dusintegrutors, ond Wileys,
Teasing and simslar Machines, and Bins for Opened Matenai.

Chambers ure not Deceesary for delivery from willeys, teasers
or wuwiiur opewny wachines for textle material, and sutomatc
collection csu be adopted. This is also true for disntegrators
workiug ou ceruun clusses of material and it 1 hoped that 1t will
eventually prove to be the case for all. In ocertain non-textie
work, e.g., mattress making, a -reserve of opened bulk mater:al
must be stored and chambers are regarded ss essential. Whether
these ars entered or not, exhaust should be spplied to handling
points aud in sddition possibly otber safety measures, ¢.g., respua-
tors, limitation of hours worked by individuais. etc. Bins to de
treated as chambers. Handling includss shovelling, weighing and
simiiar manipulation.

The chambers deait with in this Agresment are thass in which opeaed
materipl is deposited—either by the direct action of the opening machinery
or by being blown jorward by s [aa commscied to the discharge of the
opening machisery-—end which are eatered by the workers

Bins are open storage places 10 which maserisl’is takan aad irom which it
is re-gollected whea required.

In view of the serious risk of inhaiation of dust resuiting from work in
chambers snd st bims, the Commities have carefully considered whether it
was possible to recommend their probibitiona but regret that it » not so &t
the present tims.

Alternative arrsngemests can be used for much chamber work. Fig 3
shows & eystem now applied exteamvely to dssl with opeded material from
disintegrators. An exhaust fan connected with the delivery from the dis-
integrator blows the material into s larges hopper container, from whiach it
is collected, under practically dust-free conditions; s travelling band at the
base of the comtawner conveys it 10 a reversible bagging lattice. The
travelling band is enclosed amnd ‘‘ ssaled ' at the delivery pownt by »
pressure roller. The air, freed of ite charge of asbestos, is returned from the
eoatainer, being re-circmiated through the syvtem to the fan imiet. Exosss
air enteriag the system is releassd at s Altering ‘' balloon '’ comnected to a
branah duct on the retura air lime.

It chambers are discarded, it is important that spparstus which is
reasonsbly fres from risk should be substituted, ¢.g., begging lattiass fitted
with exhaust as previoualy described. Storage chambers for mattress making
can be arranged so ¢hat it is not necessary to eater them for the flling of
sacks, otc. The flliag is dowe from the front undsr the influence of an
exhaust drsught. )

All chambars which are eatered shouid be under an exhsust draught but
it doss 20t appear to be pomible to pr t the inhalsti of dust
suficiently by this meens. Peanding the elimination of chambers, other
precautions should be edopted es iadicated in the Agresment.

1L Cording.

Exhaust to be applied to all cards st feed spron, licker-in.
head of cylinder and each doffer comb and brush. Collection of
carded fibre is dusty and exhaust sbould be applied.

The Agresmant is isteaded to apply tc sll types of oarding machines.

DUP 1141988
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The differso: mevbods of applying exhanst adopled up W the presest
time are 20t equally sucosssfui. The Commities have come w the oou-
clusion that the most sucosssful metbod yet devised of appiying exhsust
ventilation to carding machines s that in use at Messrs. Turnsr Bros.
Asbestos Co.. Ltd., Rochdale. This firm have adopted s standard arrange-
meat which is fitted ¢0 esch pew carding msachine wnstalled (Fig. 6). The
following description has besn prepared in the maln from zotes supplied by
the firm: -~

Five machines as s maximum are exhausted by one man: the fan discharg-
ing tw ita indepsadent settiing plant. After installation, extecsions and
alterations are not permitted. Not more than one card on each eet is per-
mitted t0 be cleaned at one time. During clesning s large suxilisry branch
connectiun, which at other times is shut off by a slide damper, is brought
into use at the head of the aylinder to increase the air removal from that

.......... ;>St _
SISITTITAN
= RN
LN T \

P1o. 6~Exxavsr roa Canpmwo MaoxDis.
Applied at: (a) Cylinder hesd.

(b) Feed Apron.

(o) Py Comba.

(& Lickaer-in.

machine by a definite amount provided for in the design, as described below.
No alide datupers are provided except thoss on the branch counaction and the
distribution of the draught ocsanot be interfered with. No filtening
material is ased in the settling xyetem (described mter); the remstsncs sud
\be air voiume remain ooastant.

Exhaust is applied at the following points: —head of cylinder, feed apron,
fy combs, and licker-in, at all of which cover hooda are fitted. Braasch ducts
are connected to both sides of the cover boods, except at the hood for the
licker-in to which s single duct omiy i comnected at one ead, dirscted
%0 comtrol the dust acroms the emtire width of card (Fig. 7). Pyramidal

) . rely di lad

5
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Frr Coxs Covaa Hoops axp Exxavsr Cowmacrione.
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wide. The bsck and sides of the cover bood are ssaled off during carding
by the swivel wooden flap ‘* vaive '’ shown. Tbe effect of this s/Tangement
is that dust rsng from the cylinder bead 1s caught by the air eatering tbe
systam from the room through the fropt gap, and cerried sway with the
draught. Where boods are fxed directly %0 en opemng in the oylinder
cover, this satifsctory resslt csapot be obtained. The wooden fap, whea
turned back, permita the cylinder cover to be raised when prepanag for
clesming.

The average duct velocity whroughout the syvtem should be 3,000 feet per

‘minute. Ap effective area of 152 square inches i provided in the main duct

for each oard, 48 ins. to 60 ins. wide, sccounted for as folows:—
() For Carding.
Cylinder besd: two d-inch coanections ...
Feed spron and Licker-in: obe 4{~inch connection ... . 16
Fly combs: two 34~inch connections .. 10

8¢. Ine.

(approx.) ... 81

(b) Mor Card (leaning and Grinding.
hoddiﬁudlmnuninh-,hd.mnin.uxﬂmyhnuh
ection (aross uq.m.),w'inomunqumd,upn-
viously explsined.
Allowing for ome grinding coanection being in use, effective main duot
dislntmfor&outo!&eudlmu,m,l‘l,lﬂ,mmiuh-.
The uniformity of distribution throughout the aystem is further ensured by
eareful demgning, ¢.g. —
B‘dmdermﬁ.-dndwmmdoont.hwp.
m.mm.mus,uu.mmm:ddm
in the main duct.
“Bﬂr:eh-mmmuuncbdmmmw‘ut&mo
Junctiona are smoothly fnished- internally.
Tinned iron is used to minimise frict:on.
Slidiunddouiudoonmu&mhtudunmp»
vided for examinstion purposes. - -
Muff ocouplings are provided the ocanections which have to be
broken and re-made for clesning purposes. Pipe ends termunating iz
numummmwmwm;mmpm

are wired extersally.

Mcdﬁbn.—upmndymw.thm:bywefumd
Abre results in attrition of the material which may sabject the workers to
risk. Buitable precautions are aecessary ineluding the application of eficient
mmws,vm&&-nimnmnh-nybdmmg This can
u.mwmpm.-mmm;amm,um:n

i tm,uwm(ﬁg.nm‘pmum‘um
doffer, 1o which exbaust is applied as in Fig. &.

E

“Qootoh ' fesd and other latticss, for feeding bevween bresker sad
mm-,uyﬁnﬂuwuomutdluﬁuﬁh The move-
mshdwadth-uﬂ&mﬁofndam,ubulmhdw
sarbed. The Commities regard the smouat of floating Sbre ae likaly to
hnmﬂ,pmﬁ.dﬁ.hﬂ-mwum;u&r,um
render special precautions QUADSCSIArY

mo:-m-hm”“nﬁdmuthlmud
lastios hoppery (see Agresmant_{) sre iswaded 10 apply % bopper foed
lastioss st earding machines. In ocwe large woris, the opesed material
-hu‘tuhadubmdm;\hmﬂummw
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than the bottom. Thess bags give ruse 40 much less dust than the ordinary
sack, as shakuag out is not required to jocsen cisgng materiai. They are
being brought intc use for sll transport of sabestos within the factory. At
thia factory, sll the lstticss are ftted with metal covers kept ciosed during
the process exospt when feeding is necemsary. For this operation, the bag
inserted in the fesd opening promded in the cover. Some feed hoppers
are provided with cloth covers, bat thess oannot be recommended.

12. Card Stripping (Cleaning).

Hand strickiing, or other hand cleaning process before grinding,
gives rise to very dusty conditions snd sbould be prohibited.

The Asbestos Baport drew specisl attention to the extreinaly dusty opers-
ﬁudurduddohrahniunthhnduﬂ:kh,udbmuﬂqpu
standard of dust suppression resched. The Beport aiso referred to the
possibility that & mechanically-opersted brush might be devised which, ritd
d.mopplhd,nddhdwﬂnhnd ing the dust. The Committes
mmt.bmamdmm(rmo)wby
Belting & Asbeswos Ltd., Cleckheston, bas on trial for soms time and
mﬁvu-wnﬁmnmmmﬂlud
Oonnimm;hdiouw‘ﬂnthﬁmhnnobiwﬁonwom
ssbestos frma adopting this applisnss. The following particulars have beed
prepared from potes supplied by the firm.

A revolving cylindrical brush, fsced with oard clothing, i almost com-
pletely encicssd within s ocover, conneced by flexible armoured boss to
portable vacuum piant. cpmdpaiondthohnnhdmdudou-
ing,:hodmauudhdu_'ndbylhdnuh. The brush is mounted
on » * Dronsfeld ' traverse whesl grisder mechazism (No. 120) by which
ithwodsbviywudfromﬁhqﬁndnordo!uumnﬂod.
mmi‘.tupindumbmhuudhdrinnintbomur
sdopted in many textile works for cross traverse oard grinding. When
the card bas run clsar and all eollers, o 3, fancies, stc. have besn re-
moved, the two doffars are drawa back in. from the oylinder, euitable
distance pieces, ¢.g. washers, being inserted betwesn the doffer carriage aad
the main frame. A * Drossfeld "' slow motion drive is dtted to the bottom
doffer shaft (Pig. 9), this giving the necsmary motion, from the opposite
nﬂodﬁonnﬁu,whnpwdoluudhqm(!ig. 10). The

Damaiay  A-Cplonir 8 . ‘T 25
}c:—v":fhuqm Conmias: [ foe Dty
Fu. 9. Fre. 10.
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diameters of varions pulleys required are as marked; that of the card
cylider shown i 50 ins. The pulley B (Fig. 9), which u pormally a fast
nulley, must be convertible into a loose puley. For thus purposs, a lock
olt bas been provided as used in lathes.

The overall diameter of the brush, i.e. over ihe stripping wire, ebouid be
the same as that of the grinding rolier. The brush used bas an outmde
diameter of 7 ins. and s speed of 400 revolutions per minuw. A wrface
speed of the card clothing of about 90 ft. per mioute has proved satisfactory.

The spesd of tho traverss is so arranged that for one complete revolution
of the cyiinder or doffer, the brush, 3 ins. wide, moves slightly less than the
width of the wire Lhereon; in the pressnt instance the movement is 2{ ins.
Tho pitch of the traverse screw is 1} ins. snd a further means of adjust-
ment i provided by the twin pulley drive shown in Plate 8. The pulley 4
on the tubs drives the double jockey swinging pulley B by mesas of a belt.
A second belt drives pulley C, which is Axed on the traverss screw aad made
so that it ean be elightly expanded, sliowing the rats of traverss to be
sdjusted as required. A Btartevant No. { turbins vacuum cleanar is ased
for collecting the dust.

The Committes fesl that, in view of the eucoams achisved with this
mechanical cleaning brush, the Trade shosid at omos take staps to sdopt it
and that the hand procams ehould be prohihited.

138, Card Grinding.
Card grinding may be productive of asbestos dust and efficient
exhaust should then be appiied.

The Agresment applies to the grinding of cylinder and doffers; very little
metallic dust is produced and if prelimisary ecleaning is efficiently dooe, as
with the mechanical brush described under Agreemesnt 12, the amount of
asbestos dust should also be email and the ordinary exhaust arrangements
provided at the machine capable of effecting its removal.

14. Grinding of emall Card Rollers at Grinding Machine.
This process is dusty sod efficient exhaust should be applied.

Eficient exhanst is reedily applicable (Plate 9) to the grinding f{rame or
machine normally used. The enclosure of the machine shouid be ss compiete
ss practicable. The present method of collecting the beavy debris which falls
within the machine, by raking the mstarial to the shop foor, gives rise to
much dust which wouid be obviated if shallow containers, ¢.g. trays, were
provided, to receive the material as produesd.

18. Card Waste End Machines.
The delivery of the fibre by blowing it upon open perforated

cages produces dusty conditions and efficient exhaus shouid be
spplied.

Wasts ends should be coliscted only under *‘ suotion '’ sonditions (Pig. 11).
M.Miudhwmhﬂnhm,ﬁoﬂnm
blown upos p'dun-dqh-d-n o wvhish exhaust is »ot applied, dusty
conditions are inevitable. The Agreamast, ia effect, souid probhibit the use
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18. Derby Doubler Machines.

The '* dust '’ oconditions do not appear to call for special action
st present.

Derby doublers are but littie used and only give rie w0 » small amouat
of dust.

17. Spinning, including Doubling, Plaiting, ond Braiding.
Ring spinning is dusty and efficient exhaust sbould be applied.
The amount of dust produced in ﬂyez spinning, doubling, piaiing

and braiding is spparently not such &8 t0 Decestitate provialon
of exbaust arrangements.

Riag spinning ia obviomaly more dusty thas fiyer epinning. At the Cape
Ashestos Co., Ltd., Barking, exhaust veatilation bss recastly besn sucosss-
lnﬂycpphdwnuwmg,uuhonuuu,cmdﬂnmndxunum
improved, dm-shu;mhbubunhn‘hvd

i
it
2

mmmhnupmaummdhhpon&n
fiyer spinning ocarried on without sxzhaust draught may be produstive of eo
little duss that axbsust veatilation for its suppression does not, in the light
of present knowledge, sppear to be mecamary. They tave uunion not
suggested precsutiosary measures for fiyer spinning, but it may be that
some spinning of this kind is cerrisd o under less satisfactory conditwons
than thoes indicated and in that cess precautions will be secessary. As
exhaust ventilation has now been sueommfully applied w ring spinning, it
appears that it could also be adopted for fyer spinning if mscsssary.

18. Warping ond Winding.

The '* dust '* conditions at these machines do not sppear to call
for action at present.

The Committes have formed the opinion that the oconditions in these
processes are, in general, probably Dot lems satisfactory than thase ia l’ﬂ'
spiaging which the Cummities have taken s the * dust dasum.”
Itmybo, bhowever, that dust determinations will shaw that
in certain circumstances more dusty ooaditions prevail, in which
-ut‘-dulmuhuldhdopud,o.;. by.pybxuhuh-duhm

19. Wesving.
Dry weaving is necessary for certain classes of yarn and appar-
ently cannot be discontinued. Dry weaving (except fie yamn
listings) and much so-called wet weaving is dusty and exhaust
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should be appiied st least (a) between the fell of the cloth and
the healds and (b) between the healds and the back rest. The
method of applying the draught canoot be standardised at present
owing o the varying types of looms in use.

Sinos the issus of the Asbestos Report, the possibility of appiying localised
exhsust ventilation more sfectively at looms has bees investigated st the
works with which the Trade repressntatives are connected. The results
obtained sbow that it is possible by exbaast ventilation to render conditions
in the proosss as satisfactory as in fiyer wpinaing, but the coss is conmderabls.

The less dusty conditions have been obtained by epplying the drsaght
under the warp. Inverted collecting boods are placed both in fromt of and
bebind the besids spd as closs to them ae can cosveniently be arrsaged

The mouth of esch hood should be es close as possible to the

1. 15.=Exuavst Vmrrnarion ar Basxs Bawp Lonwe Loox.
Applied st Breast.
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Plate 10 shows & recent application of exhaust in which boods are fitted:

sbove the warp threads behind the beaids, and at the beating-up point.
This method foilows the older pracuce, bus the boods are of iarge dimenmons
iad the voiume of sir removed per minute is much greater than previously.

The oounsiderabis cost invoived in providing exhauat ventilation on these
liberal lines wiil inevitably lead the Trads to adopt wet methods wherever
possibie. Such methods hitherto have Bot, in many casss, reduced the
dust to the low conceatration required. Damping has been done in a more
or less haphasard manner, e.g. by wet brushing of the warp or by dipping
the shuttle cop n water. The Committes do not think any wet
should be accepted unless it can be shown, by actual test, that the necsssary
reduction of dust has been schieved.

C‘Ad
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0. Processes tubsequent to Weaong, s.e., Cloth Ezemung,
Pressing, Calendenng, ctc.
The conditions as to duss do not appear to call far special action
at present.

The final proossses on woven fabrics are not eatirely free from dust, but
it sppears that the oconcentration is lees tian 1n idyer spinning.

21, Mattress Making.

Mattress making gives rise to much dust. Fibre-filled mat-
tresses should be effectively damped and, if this is oot sufficient
to suppress the dust, exhaust should be spplied. Such exbsust
may be by cross ventilation of the room. DBenches and floors
should be water sprayed. Efficient respirators should be worn
during filling, besting or levelling.

Localised exhsust veatilation has not yet, o0 far as the Committes are

aware, been applied to mattrem making. The problem presents exosptiosal
diffoulty, especially as regards large mettremses. The Committes believe,

b or, that p ions can be taken which ahould reduce the dust in the
aur to o low ation ( pt during the intervais required for flliag
and for beating or levelling out) bus little different from that found in fyer
spinning. The p recommended are:—

(a) Directional croms veatilation applisd in each workroom s in Fig. 17.
The ventilation efected is equivalent to about 15 changes of air per hour.
The fresh air supply, suitably warmed in ocoll weather, is admitied on one®
side of the room at sbout 4 ft. above the ficor, at & esriss of openings oa
the inclined upper face of the air trunk, so being directed slightly upwards.
Other openings, ¢.g. windows, are kept clossd. The dust-laden air is ex-
tracted at the otber side of the room through an opeming in & large duct,
which is exhausted by s propeller fan, dischargiog to the atmosphers. The
benches are placed paralisl to the line of air flow.

(b) Division of workroom by parallal partitions into two, three of more
similsr compartments, as ehown. During flling, which i done by one or
two workers, the otber workar are withdrawa w0 adjoining compariments
to work on flled msttresses. A oontinuous passsge-way is left along the
extraction side of the compartments, doors being provided in the parutions
on this side.

(¢) Wide spacing of benches. Over<rowding of mattress making work-
rooms with benches, materials, etc. is particularly undesirable.

(d) Damping of fcors, workbenches and mattress covers. The Committes
sttach special importavos to this precaution which, when done eoficiently,
suppremes the dust sppreciably, Effective mesns for sprsying floors sad
beaches shouid be provided. Floors and beaches shouid be kept damp dunng
working hours. The covers for fbre-diled mattresses should be thoroughly
sprayed previous w dlling, and she ssme precsution edopied as far as
pomible for mattress covers gsnerally,

Most of the msttressss made in textile factories sre illed with ssbestos
fibre, ‘‘magmesia ’ or other compositions which comtain a proportioa of

- The Agresment has besn drawn up with special
thhudimwﬂi&w:nm—-(ﬂ.wgof
whioh is doubtiems sttended with the greater riak) sre maaufagtared. The
Osmmities feal, howewe, that their resommendations, with ccrtain ex-

i be applied 10 the makiag of all imsuiston

DUP 1142002
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22. Separation of Dust Collecting Apparatus from Workrooms.

Dust collecting and separating plants, including Uslloons,
hould be effectively sepsrated from workrooms and the air dis-
<harged from such plants should not be allowed to escape into
any workroom.

The Agreement s directed sgainst the practios of installiog dust collect.
ing plants, and particularly those provided with filtering fadrics wo arrest
Gine dust, 1n the workrooma.

23. Dust Filtening Apparatus.

Dust filtering spparatus provided in connection with a system of
exhaust ventilation should be so designed and maintained ss not
to affect the efficiency of the exhsust side of the system.

The Committes recogmiss that the Trade generaily must be prepared w0
instal plagt of the highest eficiency and so to maintain it. Some of the
particuiars giver in various Agresments are intsnded to suggest minmimal
requirements for various detsils of such plants, and these and other
particulars will afford, the Commities hope, wssful guidanocs to designers.

The usual practios in the Trade is %0 use Altering fabric for dust esttling,
but the overall ares of euch material is often insufScient. Leck of room
may be the reason for gjgis. Fig. 18 shows an exteraal dust filtering
structure used in one larg¥ works. The material, s coarse fabric, permits
some dust to pass into the stmosphere, but the structure is in tbe open sir
and well separated from all the factory buikdings. Tbe deep eaves and the
inclined shields under them prevent the fabric becoming wet in rainy
westher. The desp rectanguiar cavities made in sll the sides afford s much
larger filtaring area than would otherwise be possible on sn equivaient space.

As filtering fabrics become dirty, the dust removal camnot be constantly
maiatained st the bighest eficiency. Automatio clsaning apparatus might.
to a large extant, remedy this but it has not yet been adopted. One firm
Bae abandoned filtering fabric in favour of & dust ssttler which conswssws of a
large chamber into which the fan discharges and where the beavier dust
collects, and a cyclone for settling finer dust, comnected directly to the

wmber (Fig. 19). This esttling piant takes up s large cubic space.

-8 offoct on the dust removal plant does not vary—-an impertant advantage.
Cleaning is only necessary once every few montbs, the men ocoucorned thon
Wearing respwstors. A cyclone used in this way sppears to be s more
efficient apparatus for settling fine dust than when used for receiving dust-
laden sir direct from the fan.

24. Factory Ventilation and Heating.

Each workroom should be ventilated 50 ss to ensure the efficient
operation at all times of all dust removal plants therein. The
sir admitted for ventilation: sbould be sufficiently warmed, when
necessary.

The dust removal plants in ashbestos textile works are om suck a large
scale that inadequate vestilation of the factories need not be anticiputed.
But the arrangements for the supply of fresh air may be inadequate in some
cases 10 ensure the Decamsary sir mevemsnt %o the extraction pointa. Bhould
this oocur, the eficiency of the dush semeval will fall. The Agresment is
intended to obviste this. Ia many factories, plesum veatilation, with
srrangements for hesting the sir supply in cold westher, are installed, snd
this shouid be the geseral practics.

DUP 1142005
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25, Precautionary Leaflet for Workers.

Precautionary leaflet for the guidance of workers 1o the industry
should be prepared by the Home Office.

The Committes think much good wouid result and spprebension be allayed
by distnbuting to ail workers in the industry and to new workers eatering
it, & leaflet giving them iaformsation in smple terms of the risk sttendsat
upon inbalation of sabestos dust, and bow bast this risk can be avoided.
They undarstand that the leafiets issued in other industries for swch pur-
poses bave been productive of much good.

Note on Factory Clesning.—The Trade members have made
careful trials of various systems of vacuum cleaning and the
Committee are dissppointed with the resuits. The Commiites
think that when the improvements recommsended above in this
Report are effective, the danger astendant on dry cleaning will
oot be s0 great as was anticipsted.

DUP 1142007
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APPENDIX.

Gasvoarno Darmamwarion or Dusr.

The dust is arrested o & small quantity of sugar pisced in a Gooch
cruaible, the sugar being afterwards diasoived in water and fltared through
8 tared fiter paper which is afterwards dried and re-weighed. (If preferred,
u.uu)nduw paper may pe used and afterwards burnt w0 ash end
weighed.

The arrangement of the apparatos is shown in the drawiag below. Ths
Gmhmdﬂo(l)hﬁtﬂhhmﬂfﬂiuimthmkd.ﬂta
mm,-muwbynmm.w."r"wmu
an exhawst hand pump (4). The “ T i i
clased bottle (5). At each stroke of the p
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