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Home Office,
10tk Apnl, 1931.

To the Right Hon. J. R. CLynms. M.P., His Majesty's Prmcipal
Secretary of State for the Home Deparument.
8ir,

In the Report by Dr. E. R. A. Merewether and Mr. C. W.
Price published in March, 1930,* it was made clear thst the prin-
cipal safeguard against the ill effects of asbestos dust oa the lungs
of the workers is to be found in improved ventiation sad dust
suppression. At the same time it was indicated that pew problems
in ventilstion were inwoived and thas much experimental work
would be necesssry—more particulsrly in the textile branch of the
industry—before s decision could be resched as to the best methods
to be applisd to the various machines used in the processes.

Following oa the publication of the Report, the asbestos textile
manufscturers were invited to s Conference st the Home Office
to discuss these problems. At this Conference there was compiete
sgreement thai everything possibie must be done to suppress dust
and the manufacturers undertook to render every possible assist-
ance.

As an initial step, it was decided to set up & Committee pon-
sisting of three representasives of the industry amd two of the
Engineering Inspectors of Factones. This Committes was consti-
tuted as follows :—

Mr. Leonard Ward, H.M. 8enior Engineering Inspector of
Factories (Chairman).
Mr. J. Gow, The Cape Asbestos Co., I4d.
Mr. W. C. Fenton, British Belting Asbestos, Ltd.
Mr. P. G. Kenyon, Turner Bros. Asbestos Co., Litd.
Mr. C. W. Price, H.M. Engmeering Inspector of Factories.
I now bave the honour to submit the Heport of this Committee.
Camplete sgreement was reached, and s most heipful series of
recommendations (pages 9 to 35) adopted by the Committee bhas
been subsequently confirmed by a second Conierence of Manu-
facturers held on 17th March, 1931. This Report bas also been
communicated 1o the Generasl Council of the Trades Union Congress,
who bave made certain suggestions which will be taken into
acoount in drafting s Cods of Reguistions under the Fsctory and
Workshop Act, 1901, to give statutory effect to the Agresments
arrived st by the Confersnces.
There is one matier referred to in the Committee's Report which
calls perhaps for some comment.

¢ Effects of Ashestes Dust eu the Langs and Dust Suppremion in the

Ashestes Indasry. N.M. Stationery Offies (34208, Pries 1a. 5d. with pastage).
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The Comimittee have pointed out (psge 6 thst o some texiiie
processes, the amount of dust normally evoived appears W be 00
small in the light of present koowledge o warrant special recom-
mendstions bewng made for its supprestion, sud 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 measures ai the presept tume.

This opmiod is necessarily based on one LDportant assumption,
namely, the existence of s critical limit of dust concsntration
below which workers muy be employsd without injury to heslth.
As she Committee rightly observe, the only working basis that
cau be adopted st present is & finding in the previous Repart which
suggests that the conditions in flyer spinning carried on without

-exhsust may be regarded as the ‘‘-dust dstum '; it is however

desirable to empbsasise that this limit is clearly provisional and is
subject to alterstion in the light of further medical experience.
In conclusion, I wish to recard my high sppreciation of the
public spiri¢t shown by the leading manufacturers in this mduscry,
through their ready consent to pool for the benefit of their industry
their experiences :n regard to the difficult problems to be solved.
and also of the valuable resuits which have only been achieved

by the expenditure of moch time and labour on the part of the
Committee.

I am,
8ir,
Your obedient Servant,
GEBALD BRLLEOUSE,
Chief Inspeactor of Factories.




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

‘The Repor: issued in March last on ' Effects of Asbestos Dust
on the Lunys and Dust Suppression in the Asbestos Industry ' °®
showed that, while exhauss ventilation had been applied with suc-
cess 4t mady pownts in both the textile and non-textile branches of
the industry, peactical difficulties hindered its application to a
number of processes, more particularly in the textile faciories, in
which dust 1s produced in barmful amount. An informal Coofer-
ence of asbestos textile manufacturers and Home Office represents-
vives waoa therefore srranged to consider these difficulties and the
best methods wiich could be sdopted generally for suppressing dust
in manufactuning snd othier processes. The Conference, which was
fully representstive of the Trade, took place st the Home Office
on the 8th July, 1930, under the Chairmanship of Mr. D. R.
Wilson, C.B.E., H.M. Deputy Chief Inspector of Factories.

The Conference agreed unanimously that everything practicaily
possible should be done to suppress dust and the manufacturers
promised their fuil assistance to secure this resuit. It wes then
decided w set up a Committee conaisting of three Trade represen-
tatives and two technical members of the Factory Depariment to
consider the problem m detail and to collect all information avail-
¢’ concermng dust suppressing methods. As the appointed
. . representatives are connected with the larger warks they
buve direct kpowiedge 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 attention to those processes in which
the provision of adequste remedial messures has hitherto presented
many difficuities. o.g., mixing and blending (in preparatory work),
card ciesning, spinning and weaving, and also 1o the special diffi-
culties appertaining to mattress msking, strictly a non-textile pro-
cess but carried on to an important extent by several textile manu-
facturers. It waa therefore felt that this Report wouid be incom-
plete unless this process were dealt with.

The Commistee have sought assistamnce from all asbestos textile
manulfacturers including those not representsd at the July Confer-
ence.

® Referred 1o shroughout this repors ss “ The Asbestas Repors.”
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Do te el suvered by the Lownntiee s deliberations,
O By bas b Weaen by the Trade Mewbers of the Com-
Ullee o eaeeriuent, mosheir factones, with pew or improved
dust feioral appuratus appbed to the various processes in whickt
the spevial dolicuities glready referred two are met wich. The
enjenmceats elwde (1) the use, in piace of hand snckies, of »
traversing brush. fitked with ap exhsust conpection o s portable
Vvacuuin piant, [ur cleaning the cylinder and doflers of cardiog
wsclunes; (2) the application of exhsust to mixing and biending
(su epeuing processes) and to ring spmning ; and (3) new methods
of sppiying exhaust to wesving. These experunents, whick are de-
:nbod iater 1n this Report, bave resnited in s grstifying measurs

SUCOss.

A seriss of Agreements covering all thc processes reviewed has
been reacbed, in most cases mﬁ‘;dyjng specific recommendations
for securing the suppreasion of dust by exhaust ventilation. In
sddition, the ts deal with such matters as ventilution,
besting, and the settling of dust extracted from the workioams.

In some textile processes, the amount of dust normally evolved
sppearsd to the Committes to be insufficient, in the light of present
imowisdge, to warrsn: ial revommendations being maede for
its suppreasion. The Committee have tharefore embodied in the
Agreements their opinion whether or not the amount of dust s
evoived calls for the application of remedial measures at the present
time, with the reservation that revision msy be necessary if there
is varistion from the working methods generally adopted. ¢r 1o
the msterials pow used. The Commitiee bave found valuable
guidance from Dr. Merewether's view, stated st pege 12 of the
Asbestos Raport, ‘' that in order to prevent the full development
of the dissase (ssbestoms) amongst ssbestos workers within the
space of an sverasge working lifetime, it is necessary to reduce
the concentration of dust in the air of the workrooms to » figure
below that pertaining to spinning at the time over which these
cases (i.e., thoss dealt with in the Asbesios Beport) wers exposed.”’
For practical purposes, tbe copditions arising from flyer spioning
carried on without exhaust under good geueral conditions may.
it seams to the Coammittes, be taken as the ** d;l:;duum ".xg'lyer
spinning is less dusty than ring spinning to which process exhsust
v‘n:z:gon hss oow been sucoessfully applied. 1f, therefore, a
particular process appears to give rise to dust in excess of that sssc-
cisted with such flyer spinning, the Committes tegard the veed
for preventive measures ss established.

This criterion is simple 10 apply to processes such ss mixing,
blending, carding snd dry weaving which sre obviously mare dusty
than flyer spinning. But difficuities wers found to arse ss regards
other processes, partly because the Committes felt that they lacked

DUP 1141978
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necessary information of the nature and amount of the fibre or dust
in the atmosphere, produced by these processes. The asastance of
I Merewether, and of Mr. McNair, Engineering Inspector of
F. .ornies, who has made important mvestigations on dusty atmo-
spheres, was therefore sought concerung these difficulties, which
were as follows : —

(1) In certain processes oo opensd maierial from which dust
has been efficiently removed, s considerable amount of flocting fibre
may be given off into the air by sttrition of the material. The
ocoilection by hand, at carding machines, of uncondensed carded
fibre, the recovery of side waste from the condensers of finisber
cards, snd the handling of opened matenal in dimntegrator cham.
bers are cases in point. The Committee were not satisfied at
first that in such cases, where there may be much visible long fibre,
there is of pecessity also finer dust in excess of that produced
in flyer spinning, which msy be resdily inhsled mto the lung.
From the sxamination of sampies, Dr. Merewether has come to
the conclusion that such visible floating fibre is always associated
with finer particles invisible to the nsked eye, and these are being
continuaily augmented by {racture of the larger fibres. The Com-
mittee sccept this view and have based some of their recommends-
tions upon it.

(2) In some cases, precise determinations m individual factories
may be necessary 1o sscertain whether the dust evolved in s par-
ticular process is in excess of the criterion suggested above.

Similarly, such determinstions may also be required to show the
extent of the improvement effected by the introduction of any par-
ticular method of dust suppression. A gravimetric method of de-
termining the dust content in the air is briefly described in the
4 andix, page 36. The Commitiee recognise that such investi-
¢+ o8 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 Agresment will be found in the text together with
descriptions and, where necessary, drawmgs of the dust-suppress-
ing plants recommended.

The Asbestos Report contsined a number of Recommendations,
many of which the Committee have adopted. They have conceu-
trated on Recommendation 1 (application of efficient localised ex-
haust ventiistion at dust-producing pointa) ss being the prnume
essential. They feel confident that st any rate the majority of
the difficulties attendant on carrying out this Recommendstion
can be overcoms, in which case other precautionary messcres re-
commended in the Report become unnecessary.

The Agreements as ® whole are aimed at intarfering as little as

possible with existing working methods or lay-out of premises, e.g.,
substitution of mechanical methods for handwork, separation of

L 2g ] Ad
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processes and wider spacing of plant are not specifically urged
and, apart from the process of hand strickling (cleaning) of card
oylinders and doffars, prohibition of any existing working methods
is pot suggested. The Committee recogunise 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
ocontrol 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, a8 pressnting a practicable
solution of many of the problems confronting the industry, but
desire to emphasise that they do so in their capacity as individual
members and that they cannot commit the Trade as a whole.

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

W. C. FrNTON.
JaMBs Gow.

P. G. K=rnyoN.
CHARLES W. PrIcE.
L. Wazp, Chairman.

8th January, 1931.
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AGREEMENTS.

Crusiung —inciuding preliminary Sack Emptying, Rough
Mszing on Floor near Crushers, Feediny and Duwcharging.

All processes give rise to dust and exhaust draugh: should be
applied. Crushers 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 lattices to be enclosed and/or exhaust applied.

The crusber (Fig. 1), icsed and ezbausted as recommendod iu tho
Agresment, is fod mechanicaily from the enclosed sievator which is eupplied
from the hand-fed lattios. Kxzbaust connections are provided at the fesd-
ing point of the hm and at the elsvator enclosure.

Where a roagh mixing of different grades of asbestos is made on the
Boorb.xdothoer-lur the exhsust drsught appiisd to the crusher may
be utilisad, as shows in Plate 1,° to comtrol the dust evoived. 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 sbown
in Fig. 3. The exhaust draught applied to the top of the crusher eaciosure
extracts the dust produced in the mixing chamber. Work in the chamber
s reduced to s minimum. The sacks are taken into the chamber to be
hooked on the hoisting rape pamsing shrough the top, but are hoisterd.
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 precaution. respirators sre worn. The crushed
materisl is shovelled from the pan through an opening in the side of the
enclosure, 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 Asbestos.
The process is dusty and exhaust draught should be spplied.

Exhaust ventilstion bas recently been applied. in one large factory,
Plate 2. An exhaust pipe, 13 ft. iong is symmetrically piasced sbout 8§ ft.
G ins. sbove the mixing ares which may messure some 15 ft. x 10 ft.
Extraction takes place st & ssries of slota, 8 ins. x 1§ ims., oo both sides
of the pips near the bottom. The awversge duct velocity pnvidcd for 18
3,000 ft. per minute corresponding to s dscharge of sbhout 4,000 cubic ft.
of air per minute from the mixing ares. 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 st 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
spplied.

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

® The Plases fellow page 36.
- 9373 A

“DUP 1141981

——————— < e .
- —— -



10

Yogv1 TIDASVH

N
©
o
4
&
=2
(=]




i1

|7\

‘SUNGKYR)) IXIHSOE) ANV ONITI—'§ ‘Ot

“DUP 1141983

i
f

;
A &




12

sscks and skips, shovalling, raking and weighlag are inciuded. The method
of applying thu exbaust will depend u@on circumstances. Plaste 1 sbows
one tnethvu. For such mampuistion as i iovolved in mixing or bleadizg
(Agreciacay 2), the exbaust arrangement &hown in’ Plate 2 cas be adopted.
For manipulation work in chambers, sse Agresment 10.

Tho dulivery on the ficor of material from machines, entailing subesquent
recollection, sbould be dispensed with to the grestsst pomsibie extent.
Bagg:ag iattions, see Agreement 7, oan be adopted in many csses, ibe
rovdmxbbd type (Fig. 3) being of special aiility whers werk is coatunuous
aad rapid.

4. Filling. of Lattice and Other Hoppers.

Thess operations are dusty and exbaust draught shouid be
spplied, or the hoppers so enclosed as to prevest escape of dust.

Lattics and other hoppers covered by the Agresmaent incinde those at
crusbing plants, weving machines, disintegrators, CQrigion opesers aad
cards. Ezamples of azhausy applied at lattics boppers are shown for
opening plants in Plates 3 and ¢—tbe plant in Plate ¢ being fed by sboot
from az upper foor—and for a hand-led disintegrator (Fig. 5).

Safeguards sdoptad in ome fastory for the feeding of card hopper lsttices
are described under Agresment 11,

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

Elsctromagnets can always be encicsed o thst dust camnot esespe. The
Ag-'u;ntudumwﬁomdwnppmmvmmyv"
riss o dust.

8. Sieving.
(s} Jig Type.~The process is dusty. The wachine should be

effectively covered over on the top and enclosed st the aides, and
exbaust applied.

(b) Rotary Type.~Dust is uced at the feeding point to
which exhaust should be applied. The machine should be enclosed
and/or under exhaust.

The Agresment applies to the sieving of both crude and arushed asbestoe.
Hitherto, jig sioves have aot beez enclosed io the axtent pamsible. The
siove shown in Plates § and 8 (o) is almost compietaly esolosed, with
exhaust draught applied to the top of the enciosure; escaps of dust s
greatly reduced. The material can be collected at ahort inclined bagging
lattioss, shus aveidiag the dust amsoccisted with haad collecuca sad Hoor

Where s rotary aieve is fed mechanically as from asa slavator, and the
fesdiag point is enciossd by the elevator comnaection (ses Plate 4), the
ezhanet is applied to the casing.

1. Crighton Openers.
Dust is produced at the feeding point and st the delivery (e.g.,
lsttice) and both should be undsr exhaust. The exhsust spplied

vy
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10 the delivery cage by the machine fan msy no: deal with dust
produced on the outaide of the cage or latiics snd an independent
eXDaust connection 1s then required.

The Agresment appliss to openers of both types, i.e. harisczial azc
vertical.

Exhaost draught should be appiied both to hand feeding, sud to opes
wechanics! feeding, as from an exposed lattics. Exhsust spplied o 1o
:n(n:;u points of vertical Crighton openers is shawnp i Plates 3 (a) sna

Although the amount of dust prodoced st delivery Isttioss or other
delivery apparatus commected with Crighton openers varies oconsidersoly,
the amoust in sll casss is suficient 10 resder spplication of axbsust draugsns
necsmary. Delivery Iatticss sad begging iattices msy be encicesd st e
sides and sbove, aad exhanst applied as in Plate 6 (3). In this case,
wuch of the dust produced within the machine is withdrswn by s eeit-

perforated cage from whick the opened terial o to the delivery
lastios. Ths draught thus spplied is ueuslly izocspable of coatrolling t2e
dust prodoced st the delivery latsios. ’

8. Opening by Willeys, Teanng and nimslar Machines.

Dust is prodoced at feeding s0d delivery lattices and both should
be under exhaust. The exhaust spplied to the delivery cages
or otherwise by the machine fan (if any) may not desl with dust
which msy arise from feed rollers, stc., duve to overfeeding or
other causs and independent exhaust is then necessary.

Opening msochines of the willsy or teassr types also give rise to dust
st fesding and delivery lattions, and the Agresment aima st ssouning sppi-
cation of exhaust, as aiready illastrated for Crighton opeders (see Agree
ment 7). The amount of dust emitted st fesd rollers msy be increased by
overfesding or by an umsuitable speed, mstters which should be kept uncer
observatioa.

Self-contained fans for removal of dust generated withiz the machines
are usually incapable of dealiag with the dust st dalivery lsttioss.

9. Disintegrating.
Dust is produced at the feed, and exhaust should be applied
if the suction draught produced by the machine does not prevent
the escape of dust. :

The Agresment is inteaded to apply to all disintegrators. Ths suction
dreught produced st the fesd point may 2ot be eufficient to carry sway
sll the dust produced iz fesding, in which csse exbaust is Decesssry.

Mechanical fesding is sdopted in many omsss, but hand feeding is st
retained where difereut grades are trested. The duat 0 produced is re-
moved, ia one factory, by the arrsngement shown in Fig. (. Exhsust 1
applied to the chamber into which the Aberised material is delivered, th
preduciag s muah stroagsr dreught through the feed opening of the dis-
imtegratar. .

DUP 1141986
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10. Clwmbers in connection with Dusintegrators, and Wuleys,
Teasing and nmslar Machines, and Bins jor Opened Matenai.

Chambers ure not Decessary for delivery from willeys, teasers
or siliiur opewlny wnachines for textle material, and sutomatc
collection cuu be adopted. This 18 aiso true for dimntegrators
workiug ou cerwun clusses of material and 1t 15 hoped that 1t will
eventually prove to be the cass for sll. In ocertain non-textie
work, e.g., mattress making, a reserve of opened bulk material
must be stored and chambars are regarded ss essentiasl. Whether
these are antered or not, exhaust should be spplied to handling
points aud in sddition possibly otber safety measures, ¢.g., respura-
tors, limitation of hours worked by individuais, etc. Bins to de
trested as chambers. Handling inciudss sbovelling, weighing sad
similar manipuiation.

The chambers dealt with in this Agresmast are thass in which opened
mataripl is deposited—either by the direct action of the opening machinery
or by being blowa Sorward by » [an comsected to the disabarge of the
opeding machinsry—and which are eatered by the workers.

Bins are open storage Dlaces 10 which materisl'is takan sad irom which i
is re-coliected whea required.

In view of the serious risk of inhaiation of dust resuiting from work in
chambers and at bias, the Committes have carefully considered whether 1t
was pomsible to recommend their prohibition but regret that it ¥ Dot so &t
the presszt tims.

Alarnative srrangemests can be used for muchk chamber work. Fig 3
shows s system now applied extenmvely to deal with opened material from
disintegrators. An exhaust fsn connected with the delivery from the die-
integrator blows the material into s larges hopper container, from whioch it
is collected, under practically dust-free conditions; s traveiling band at the
base of the coataipsr conveys it 10 a reversible bagging lasttice. The
travelling band is enciosed and ‘“‘ sealed ' at the delivery powm: by »
pressure roller. The air, freed of ite charge of asbestos, is returned from the
esostainer, being re-cirouiated through the syvtem to the fan imiet. Exosss
air sntering the system is relsased a3 » fltering ‘' balicon '’ comnected o »
branah duct on the retura air lime.

If chambers are discarded, it ia important that spparstas which is
reasonsbly fres from risk ehould be sobstitated, ¢.g., degging lattiass Atted
with axhaust as previoualy described. 8torage chambers for mattress making
can be arranged 0 ¢hat it is not necessary to entar them for the filling of
sacks, atc. The tlliag is done from the fromt under the influence of an
exhaust draught. )

All chambers which are easered should be under sz exhsust dreught but
it doss Dot appear to be pomsidle to pr t the inhalati of dust
suficiently by this means. Pending the diminstion of chambers, other
precautions should be adopted as indicated in the Agresment.

1L Carding.

Exhaust to be applied to all cards at feed apron, licker-in.
head of cyiinder and each doffer comb and brush. Collection of
carded fibze is dusty and exhauat should be applied.

The Agresment is istended to apply tc sll types of osrding machines.

DUP 1141988
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The differsn: mevbods of applying exhsust adopled up w the present
time ars DOt equally successful. The Commities have coms tw the oom-
cluson that the most sucosssfu] metbod yet devwed of appiying exhsust
ventilation to carding machines s that in use st Messrs. Turner Bros.
Asbestos Co.. Ltd., Bochdale. This firm have adopted s standard arrange-
ment which is fitied ¢0 each pew carding machine wnstalled (Fig. 8). The
following descriptian kas beez prepared in the maln from zotes supplied by
the firm :

Five machines as » maximum are exhausted by one man: the fan discharg-
ing to its indepeucent settiing plent. After instaliation, extessions and
aitarations are not permitied. Not more than one card on each et is pes-
mitted to be cleaned st ane time. During cleaning s large suxilisry branch
connectiun, which at other times is shut of by a slide damper, is brought
into use at the head of the aylinder to increase the air removal from thst

Ho. 6~Exxausr rox Coanbine MaoxDis.
Applied at: (a) Cylinder besd.

(b) Feed Apron.

(0) Ply Comba.

(& Lickar-in.

machine by s definite amount provided for in the design, aa described below.
No alide datupers are provided exospt thoss on the branch connection and the
distribution of the draught osmnot be interfered with. No fltenng
material is ased in the settling syetem (described imter); the remustancs sud
wbe air volume remain ooastant.

Exhaust is spplied at the following points:—head of cylinder, feed apros,
4y eombe, and licker-in, at all of whioh cover hooda are fitted. Branch ducts
are conmected to both sides of the cover hoods, except at the hood for the
licker-in to which a single duct oaly i mnocudn_ouocd.du\cud

puP 1141990
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wide. The back and sides of the cover bood are ssaled off during carding
by the swivel wooden flap '‘ vaive "’ shown. Tbe effect of this srrangement
is that dust ruing from the cylinder head 1s caught by the air satering the
system from the room through the fron: gap, and cerried swsy with the
draught. Whare hoods are fixed directly % sn opeming in the cylinder
cover, this astusfactory cesuit csanot be obtained. The wooden Aap, whea
turned back, permita the cylinder cover to be raised when prepanag for
clesning.

‘The average duct velocity throughout the system should be 3,000 feat per

‘minute. An effective area of 152 square inches is provided in the main duct

for each oard, 48 ins. to 60 ins, wide, accounted for as follows:—

(8) For Carding,
8g. Ins.
Cylinder bead: two 4-inch coamections ... v e e 25
Feed apron and Licker-in: obe 4{-inch copnmection ... . 16
Fly combs: two ${~inch ocomneotions ... .. 10
(approx.) ... 81

(b) For Card (Reaning and Grinding.
hoddmowlmnunuﬁ- for the spemal 11 in. suxiliary braoch
95 oq. ins.), brought ixto uss as requred, as pre-
mulycxphund.

Allowing for ome grinding connection being in use, eflective main duct
diametars for the sst of 5 cards are 14, 154, 17, 184, and 20 inches.

The uniformity of distribution throughout the aystem is further ensured by
eareful demgring, ¢.g. —

Beducuocs of diameter in the maia duct are mede oo the top,
enguring & borisontal bese line, and so svoiding any ssttisment of dust
in the main duct.
d!ﬂr:eh-cmﬁom' ot an angie of Dot more than 30° o the line

Junctions are smoothly Anished- internally.

Tioned 1ron ia used 10 Minimise friction.

Shdxunddnmudwumu&mhtudunmp»
vided for examination purposss.

Mufl ocouplings are provided for the counsctions which have to be
broksn and re-made for clesning purposss. Pipe eads terminating iz
muff cooplings are wired internaily and fsished wnooth; muff conplings
are wired externally.

Carded Fibre.—As previously referred to, the coliection by band of carded
fibre resuits in sttrition of the material 'hd\ wmay subject the warkers to

DUP 1141992
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than the bottom. Thbess bags give rue 0 much lem dust whan the ordinary
sack, as shaking ont ia not required 0 locsen clinging materiai. They are
bomg prought inte use for sll transport of sabestos within the factory. At
thia factory, sll the lattions are ftted with metal covers kept ciosed during
the process exoept when feeding is necemary. For this operation, the bag u
inssrted io the fesd opening provided in the cover. Some fsed hoppers
are provided with cloth covers, bat thess cannot be recommended.

12, Cerd Stnpping (Cleaning).

Hand strickling, or other hand clsaning process before grinding,
gives rise to very dusty conditions and ahould be prohibited.

‘The Asbestas Baport drew special attantion to the sxtremaly dusty apers-
tion of card sand doffer clesning with hand strickies, and %o ths inadequaw
standard of dust suppresmsion resched. The Report also referred to the
possibility that s mechanically.opersied brush might be devised which, with
emhaust spplied, woid be effective in reduciag the dust, The Commities
M&At.brnﬁolm»m@bba)wndbylm.nmuh
Balting & Asbestos Ltd., Cleckhesaton, has besn on trial for some tims sad
hunna-ndaumfmnmmohnu‘udhtdmnpm;m
Committes are glad to veport that the firm have
ubumlm.doymﬁqapphu- mwmunw
prepared from noses supplied by the firm

A revolving cylindrical brush, faced |m.h oard ciothing, i almost com-
pletely enciosed within & cover, conneced by flaxible armoured hose o s
portable vacuum piant. The expased poision of the brush efiects the cisan-
ing, the dust created being removed by the draught. The brush is mounted
on & * Dronsfield '’ traverse wheel grinder mechanism (No. 120) by which
it is moved slowly to sad fro acroes the cylinder or doffer as required.
The mechaniam is set up in the grindiag brackets and is driven in the manner
sdopted in many taxtile worika lot aons tnur- oard grinding. When
the card bas run clear and all ¢ y ies, otc. have besn re-
moved, the two doffars are drawa back ¢ in. ﬁvntboyhndor, suitsble
dutua pieces, o.g. wasbars, buu inserted betwesn the doffer oarriage and
the main frame. A * Drossfield "’ slow motion drive is dtted to the bottom
doffer shaft (Pig. §), this giving tbe necessary motion, from the opposite
side of the mwﬁ.upwdnluudhqw(hg 10). The

A-Crluae 8 . J 29"
Leamiars i ":"h-h - Samin; : ,..ﬁ"!;’”"
T 6. Fe. 10,

DUP 1141994




23

diameters of various pulleys required are as marked; that of the card
cylinder shown s 50 ins. The pulley B (Fig. 9), which u pocmslly a fast
nulley, must be convertible into a loose puiley. For thus purposs, a lock
olt has besn provided as used in lathes.

The overall dismeter of the brush, i.e. over the strippiag wire, ehould be
the same as that of the grinding roller. The brush used bas an outmde
diameter of 7 ins. and & epeed of 400 revolutions per minute. A asurface
speed of the card clothing of abous 90 ft. per minute has proved satisfactory.

The epeed of tho traverss is 30 arranged that for one compiete revolution
of the cyiinder or doffer, the brush, 3 ins. wide, moves slightly less than the
width of the wire therson; in the pressnt instance the movement is 2} ins.
Tho pitch of the traverss screw is 1§ ins. sad & further moans of adjust-
ment w provided by the twin pulley drive shown in Plate 8. The puliey A
on the tube drives the double jockey swisging pulley B by mesas of & belt.
A sscond beit drives pulley C, which is Axed on the traverss screw and made
so that it ean be elightly expanded, sliowing the rate of traverss w be
sdjusted s required. A Bturtevant No. ¢ twrbine vacuum cleansr is ased
for coliecting the dust.

The Commitiee fesl that, in view of the sucoass achisved with this
mechanical cleaning brush, the Trade shoeid at omos take steps to adopt it
and that the hand process shouid be prohibited.

18. Card Grinding.
Card grinding may be productive of asbestos dust and efficient
exhsust should then be applied.

The Agresment applies to the grinding of cylinder and doffers; very little
metallic dust is produced and if preliminary clsaning is eficiently done, as
with the mechanicsl brush described under Agreement 12, the amount of
asbestos dust should also be emall and the ordinary exhaust arrsngements
provided at the machine capable of effecting its removal.

14. Grinding of small Card Rollers at Grinding Machine.
This process is dusty and eficient exhaust should be applied.

Eficient exhsnst is reedily spplicable (Plate 9) to the grinding frame or
machine normally used. The esciosure of the machine shouid be ss compiete
ss practicable. The pressnt method of collecting the beavy debris which falls
within the machine, by raking the material to the shop foor, gives rise o
much dust which would be obviated if shallow containers, e¢.g. trays, were
provided, to receive the material as produced.

1B. Card Waste End Machinss.
The delivery of the fibre by blowing it upon open perforated

cageiinod produces dusty conditions and efficient exhaust should be
spplied.

Waste ends ehould be coliscted caly under “ suction * swoaditions (Pig. 11).
Where & machine of the typs shown in Fig. 13 is adopied, the Abre being
blown apos mﬂqhﬂ-n %o whish exbaust is met applied, dussy
conditions are insvitabls. The Agreement, in effect, would prohibit the use
of such » machine.
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18. Derby Doubler Machines.

The ' dust '’ conditions do not appear to call for specisi action
st present.

Derby doubiers are but littie used and only give ruse w0 . small amouat
of dust.

17. Spinning, including Doubling, Plaiting, ond Braiding.
Ring spinning is dusty and efficient exhaust sbould be applisd.
The amount of dust produced in ﬂyoz spinning, doubling, piaiting
snd bx-udmg is lpp-nntly not such as to Decessitste proviaion
of exbaust arrangements
Ring spinning ia obviooaly more dusty sthan fiyer epinning. At the Cape

Asbessos Co., Lid., Barking, emhaust veatilstion has recantly been sucoess

hny-pphcdw ww&utb'nnuu.tldﬁhmwmum
bimd visible st breathing level.

i
E
i
é
E

The Comemities have explained et sa esriier stage of this Report that
fiyer spisning carried on without szhaast drsaught may be produstive of e
little duss that axbaust veatilation for its suppression doss pot, in the light
of pressnt knowiedge, sppear 10 be aecemary. Thyhnwmno‘
suggested Drecautiosary measures for fyer spinning, but it may be that
mnpxmngof&hukwduurruduudorh.m&dm conditions
than thoes indicated amd in that cess precagtions will be necessary. As
exhaust veatilation has now besza suecmmfully applied w0 ring spinning, it
appears that it could aleo be adopted for flyer spinning if mecessary.

18. Warping and Winding.

The '* dust '* conditions at these machines do not appear to call
for action at presant.

The Committes have formed the opinion that the oconditions in these
processss are, in geoeral, probably Dot less satisfsctory than those ia l’ﬂ'
spinning which the OQummittes have taken s the *‘dust dasum.”
It may be, however, thst dust determinstions will shaw that
in certain ciroumstsmcs more dusty ooaditians prevail, in which
oase remedial measures shouid be adopted, e.g. by applying localised exhaust.

19, Wesoing.
Dry weaving is necessary for certain cissses of yarn and sppar-
ently cannot be discontinued. Dry weaving (-xupt fine yarn
listings) and much so-called wet weeving is dusty and exhaust
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should be appiied st least () between the fell of the cloth and
the healds and (b) between the healds and the back reat. The
method of applying the draught canoot be standardised st present
owing 10 the varying types of looms in use.

Sinos the issue of the Asbestos Report, the possibility of applying iocalized
«xhsust ventiiation more silectively at looms has besn investigated st the
works with which the Trade repressntatives are connected. The resuits
obisined sbow that it is possible by exhaast veatilstion to resder conditions
in the proosss as sstisfactory aa in Ayer spinaing, but the coss is conmderabls.

The less dusty conditions have besn obtained by epplying ths drasught
under the warp. Inverted collecting boods are placed both in fromt of and
bebind the healds snd as aloss to tham as can convenisstly be

Fie. 15.=ExxaUsr VENriarioX ar Basxs Bawp Lonwe Loox.
Applied at Breast.
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Piate 10 shows & recent application of exhaust in which boods are fitted
sbove the warp threads bebind the beaids, and at the beating-up point.
This method follows the older practice, but the hoods are of iarge dimensons
iad the voiume of air removed per minute is much grester than previously.

The oonsiderabls cost invoived in providing exbauat ventilation on these
liberal lines will inevitably lead the Trads to adopt wet methods wherever
possible. Such methods hitherto have pot, in many casss, reduced the
dust to the low concentration required. Dsmping has besn done iz a more
or less haphasard mapner, e.g. by wet brushing of the warp or by dipping
the shuttle cop n water. The Committes do not think any wet method
should be accepted unless it can be ehown, by actual test, that the neosssary
reduction of dust has been achieved.
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new method has receantly besn adopted which is apparestly more effective
An idle roiler, partly immersed in » shallow tray of

.
1
!

'ltﬂ,ilpﬂvid.dlldﬂf‘h'up. ¥ 16). All the warp threads in turn
] is wet rollsr. The Committes fesl that this method,
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2. Processes rubsequent to Weaosng, i.., Cloth Ezamsmng,
Pressing, Calendenng, c¢lc.
The conditions as 10 duss do Dot appear to call for special action
at present.

The final proossses on woven fabrics are not eatirely free from dust, but
it appears that the concentration is les than in flyer spinning.

2. Mattress Making.

Matiress making gives rise to much dust. Fibre-filled mat-
tresses should be affectively damped and, if this is not sufficient
to suppress the dust, exhaust abould be spplied. BSuch exbaust
may be by cross ventilstion of the room. Benches and floors
should be water sprayed. Efficiant respirstors should be worn
during filling, beating or levelling.

localised exbaust veatilation has oot yet, w0 far as the Committes are
aware, been spplied to mattress making. The problem presents exoeptional
dalm.lsy, eapeciaily as regards large mattremes. The Committes believe,

or, that p ions can be taken which ahould reduce the dust in the
air to » low ation ( during thomurvmnqmndforﬂhu
and for besating or lcvdhn;ont) ‘bus ht&h different from that found in Syer
spinning. The p recommendsd are:—

(8) Directional croms ventilstion applied in esch workroom as in Fig. 17.
The ventilation effected is equivalent to about 15 changes of air per bour.
The fresh air supply, suitably sarmed in ooll weather, s admitied on one
side of the room at about 4 ft. above the finr, at a eerias of openings on
the inciined upper face of the sir trunk, so being directed slightly upwards.
Other openings, e.g. windows, are kept clossd. The dust-laden air is ex-
tracted at the otber side of the room through an opening in a large duct,
which is exhausted by s propeller fan, discharging to the aumosphers. The
benches are placed parailel to the line of air flow.

(b) Division of workroom by parailal partitions into two, thres or more
similsr compartments, as shown. During flling, which s done by one or
two workers, the otber workars are withdrawa 0 adjoining compartments
to work on ﬁlhd mattremes, A continuous passage-way is left along the
extraction side of the comparumeats, doors being provided in the partitions
on this sde.

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

(d) Damping of focors, workbenches aad mattress covers. The Committes
sttach special importasce to this precaution which, when done efciently,
suppressss the dust appreciably, Effective meens for spraying fSoors sad
besaches should be provided. Floors and beaches shouid be kept damp dunag
working hours. The covers for Sbre-filed mattresses should be thoroughly
sprayed previous w0 Alling, and the seme precsuticn edopted as far ss
pomible for matiress covers gensrally,

Most of the mattresses made in textile factories are flled with asbestos
fibre, ‘‘ magmesia ' or othr eompositions which comtain s proportioa of

- The Agressient has beez drawn up with special
regard t0 the coaditions under which fbre-diled matiremes (the making of
which is doubtiess stteaded with the greater riak) are maaufactared. The
Commities feal, howewe, that their rescmmendations, with occrtain ex-

i be applisd 10 the making of all imssistion

e
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22. Separation of Dust Collecting Apparatus from Workrooms.

Dust collecting and separating plsnots, including Uulloons,
hould be effectively sepsrated from workrooms and tbe air dis-
chuerged from such plants sbould not be allowed to escape iato
aDy workroom.

‘The Agreement is directed against the practios of installing dust collect-
ing pisnts, and particulariy thoes provided with filtening fabrica o arrest
Gine dust, 1o the workrooma.

23. Dust Filtening Apparatus.

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

The Committee recogmise that the Trade generally must be prepared o
instal plant of the highest eficiency snd so to masintain it. Some of the
particuiars given in various Agresments are intended to suggest minimal
requirements for various details of such plansts, and these aad other
particulars will afford, tha Committes hope, useful guidanocs to designers.

The ususl practios in the Trade is %o use fitering fabric for duss estsling,
but the overail ares of ssch material is often insuficient. Lack of room
may be the reason for glis. Fig. 18 shows an external dust fiitering
structure used in obe larg¥ works. The msterisl, s coarse fabric, permits
some dust to pass into the atmosphere, but the structure is in tbe open sir
and wall separated from all the factory buildings. The deep eaves and the
inclined shields under them prevent the fabric becoming wet in rainy
westher. The desp rectanguiar cavities made in all the sides afford s much
larger filtaring ares than wouid otherwise be possible on an equivalent space.

As filtering fabrics become dirty, the dust removal cannot be constantly
maintained st the highest efficiency. Automatio clsaning apparatus might.
to & large extant, remedy this but it has not yet been adopted. One firm
hae sbandoned filtering fabric in favour of s dust ssttier whick consists of &
large chamber into which the fan diacharges snd whers the beavier dust
coliectsa, and a cyclone for settiing finer dust, comnected directiy to the

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

-8 offoct on the dust removal plant doas not vary-—an important advantage.
Clesning is ounly necsssary once every few montbs, the men concorned thon
wearing respirators. A cyelone wsed in this way appesrs tc be s more
efficient apparatus for settling fine dust than when used for recsiving dust-
laden sir direct from the fan.

4. Factory Ventilation and Heating.

Esch workroom should be ventilated s0 ss to ensure the efficient
operation at all times of all dust removal plants therein. The
air admitted for ventilation: sbould be sufficiently warmed, when
necessary.

The dust removal plants in asbestos textile works are on suck a large
scale that inadequste vestilation of the factories Desd not be anticiputed.
But the arrangements for the suppiy of fresh air may be inadequate in sowme
cases 10 ensure the Decamsary air mevement 10 the extraction points. Shouid
this oocur, the eficiency of the dwsd sremeval will fall. The Agreement is
intended to obviase this. Ia maay factories, plenum veatilation, with
arrangements for hesting the air supply in eold weather, are instelled, and
this shouid be the geseral practios.

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 informstion 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-
posss 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
Commitiee sre di - with the results. The Committes
think that when the improvements recommsnded 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.

Gaavoaarszo Darsmaxwarion or Dusr.

The dust is arrestad in s small quantity of sugar placed iz a Gooch
crucible, the sugar being afterwards dissoived in waser and filtared through
a tared filtsr paper which s afterwerds dried and re-weighed. (If preferred,

a33s
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