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One More Committee?

It appears to us that for the better prosecution
of the war, there is need for the creation of
still one more committee. This, superficiaily,
does not have the appearance of adding to our
popularity, but there is a serious gap in the
organisation of the steel foundry industry, which
requires filing. Through lack of foresight on
the part of past Governments, the not incon-
siderable steel foundry industry of the last war
was allowed to shrink during the slump to
dangerously smali proportions. Just before and
during this war there has been a very consider-
able expanston; moreover, old-established firms
are being required to tackle new types of jobs,
and some make an immediate success of them,
whilst others require more time than can be
spared at the present for getting into produc-
tion. The weights of some castings vary in
order to take care of machining allowances by
more than 25 per cent. This, inter alia, causes
much coming and going between foundries in-
specting each other’s methods. A comparison
with the iron foundry organisation reveals
exactly where the steel foundry industry 1s weak.
In ironfoundry, research work is carried on by
the B.C.LR.A., which additionally and probably
preferentially is undertaking much development
work. That is, it makes itself familiar with new
jobs, and where difficulties in production arise,
it sends its officers to the actual foundries to get
things going. Then the Directors of Iron Cast-
ings have their own technical advisory com-
mittee, and so has the Council of Iron Foundry
Associations, Moreover, a committee of the
Institute of British Foundrymen has been ener-
getically employed in creating, what eventually
turned out to be a group of steel foundries!.

The steel foundry is well served for pure re-
search work, through the joint auspices of the
British Iron and Steel Federation and the Iron
and Steel Institute, supported by the General
Steel Castings Association—but there is no de-
velopment and advisory work in progress such
as there is with iron castings, and this is the
very committee we suggest should be formed.
Moreover, the committee we visualise would not
be merely a periodic assembly of half-a-dozen
or so of the better known foundry managers,
but the reinforcement of such a body by a high
grade competent official supported by a staff.
The work of this permanent and perhaps some-
what curious committee would include questions

of standardisation, of design, and ol
methods of moulding, composition of metal
fuel economy, and technical help in
achieving the production of high grade
castings. It would advise the Director of Steel
Castings and co-operate with the fighting
services in the simplification of design. We
leave the obvious utility of such an organisa-
tion for post-war development to the imagina-
tion of the leaders of the steet foundry industry.
The American counteipart of the General Stee!
Castings Association has provided all the neces-
sary pointers. It is obvious, that by the creation
ot such an orgamsanon as we have outlined.
that the industry will gain in status, for it must
be borne in mind that employers’ associations
(except those negotiating with the trade unions)
exist for three purposes only. One 1s to ensure
an economic return for their efforts; the second
to provide a voice to speak for the industry
in matters concerning Governmental orders and
other influential bodies, and the third, which we
rate as of equal importance, the giving of service
to its customers. At the moment, the ali-
important customer is the Government through
its various departments, and we have eveny
reason to believe that the step we propose will
be enthusiastically received by the clientele
We sincerely hope that our proposals will be
equally well received in steel castings circles.

Book Review

New Methods for Sheet Metal Work, by W
Cookson.  Published by The Technical
Press, Limited, “ Piccancot,” Glouceste
Road, Kingston Hill, Surrey  Price 7s. 6d.

The reviewer often wonders whether or not
an engineer’s patternmaker could derive advan-

tage from a study of the methods used b

sheet metal workers in setting out their jobs

The main difference, of course, is that metallic

sheets can be bent, and wood cannot, yet when

one examines the patternmaking for a propelle:.
consisting, as it does, mainly of sweeps, one
sees that there can be a connection. This book
appeals lo the reviewer as being much more
practical than the average treatise on the sub-

ject; the illustrations, which are so very im-

portant in this type of book, are particularly

clear., Added interest is given by the fact that
entirely new methods are disclosed.
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Protection Against Industrial Dust’

By KENNETH L. GOODALL, M.Sc,

Industiial dust presents (wo main hazards to the
Lworkers in factory and mine: (1) 1isksy (o health.
=21 risks 1o life and limb through fue and eaplosion
flom certain types of dust. Many factory opera-
qions give rise to dust, the chief inctuding crushimg.,
: reaking disintegrating. grinding, abrading. dritling.

awing. turping, miaing seving, rumbhng  sand-
,or shot-blasting. and dlmxm any operation in-
fvolving material which is 1telf a dust o1 contains
Ea pereentage of dust.
F The risks to health from ndustuial dusts arse
ifrom the damage they can cause to the respiratory
system. and from the action of certain dusts as
general systemic poisons ot skin irritants Thus the
finhalation of silica o1 asbestos  dusts, which s
Ecumulative in effect, can cuuse the incurable lung
Ediseases of sthicosis and asbestosss respectively. in
Fwhich the lung tissue 15 gradually destroyed. with
the result that blood aeranon diminishes: the
inhaLmon of animal or vegetable dusts, and of
Esome muneral dusts such as limestone, glass, cement.
marble. and emery muy affect the respiratory
bpassages and give rise to bronchitis, asthma, o
tcatarrh,  The breathing of certain metallic oxide
fumes such as zinc oxide, magnesium oxide. man-
ganese dioxide, and copper oaide, can give rise to
metal fume fevers while the inhalation or swallow-
ing of certain toxic dusts such as lead. arsenic.
cadmium, or manganese, and their compounds.
leads to poisoning. Of these dangers to health the
most serious are undoubtedly those due to silica
and asbestos dusts and to the poisonous dusts such
as lead.

Physical principles are wnvolved at many stages
in the estimation and control of dusty conditions
in the working atmosphere.

Protection Against Industrial Dust

By a suitable combination of the physical and
fphysical-chemical methods which are described
Ethe Paper, a fair assessment of the amount and
Epature of the dust clouds bemng breathed by
workers in any particular case can be made.
E Methods of protection to suit can then be devised.
E This is the ideal approach to the problem which
tcan only be adopted at present in a limited number
of cases on account of the time mvolved in such
Esurveys., In practice a selective survey of duosty
fconditions associated with typical processes in an
industry offers valuable guidance for more generat
f application of protective measures to  generally
Esimilar conditions in a whole industry.

In the normal individual the human nose, throat.
kand lungs in themselves provide a defensive
fmechanism for arresting fine dust and preventing
Bits reaching the ultimate air sacs in the lungs. The
g nose traps large particles in the nostrils and finer
parllc]es in the maze of passages above the nostrils
E In which dust is deposited from eddy current action,
E particle aggregation, and from impingement on the
E sticky secretion of mucus which lines all the aii
b passages from the nose downwards., The wind-
E pipe and air tubes of the lungs are abso lined with
Eminute whip-like processes known- as cilia, whose
E function is constantly to sweep upwurds to the
E windpipe for expectoration the mucus and the dust
¥ particles it has trapped, the process being aided
E by the rhythmic contraction of the smaller mus-
E cular air tubes. Fine particles which succeed in
 reaching the ait sacs of the lung are attacked and
E ingested by phagocytic cells, some of which manage
Eto carry the dust back into the air tubes where
Ethey can be expelled.  The importance of nose
Ebreathing in dusty atmospheres, in order that all
f the natural defer ces of the respiratory system Tnay
‘ato full play, will be appreciated.
B though individuals differ widely in the power of
X these defences.

E The main methods of prolcctlon against indus-
rial dust take a wide variety of forms. The
urpose of general ventilation is to dilute with
2 fresh air the dust laden air hable to be breathed.
Eso that the resulting dust concentration 1s below
F the toaic or otherwise harmful limit  Such wven-

E tilation can tahe two forms, the extraction system

ith wall fans removing the contaminated wotk-
= room air, which is replaced by warmed frpsh air.
Eentering through suitably disposed openings in

e - h\nm:ts from o Paper 1 the *Journal of Seientific Listru-
J!lenti, Marcli, 1942,

M Dugineeniug Inspector of Factories

F.insc Pt

other pa s of the 1oom. or the plenum system n
which clean. warmed and posstbly hunudified air
is blown o the workioom under slight positive
pressute through a ducting system. the air finding
iy way out e doots, windows o1 other openings,
These methods of dealing with dust in workrooms.
or u combination of them both, are of strictly
himited appheution and are unly successt ully applied
where the dust concentrations aie generally dis-
senunated n the workrooms  Even then. the use
of general mechanical ventilation 15 often a con-
fesston of failure to provide what is more effective.
namely. adequate localised exhaust ventilation

Localised Exhaust Ventilation

Localised exhaust ventilation is the commonest
and most usually effective way of protecting
workers against local dust concentrations  The
basic idea 15 to capture the dust or fume as near
as possible to ity point of origin by means of
concentrated air currents flowing into switable ex-
haust hoods. which need to be designed on sound
physical pnnciples to swt each individual case,
fhe collected material is suched away through
ducting by a fan and passes to filtration plant. It
1s found that most industrial dusts can be captured
by exhaust hoods designed to produce a linear ait
speed of from 100 ft. to 500 ft per min. at the
point of origin of the dust.

Ducting resistance i~ an important item contri-
buting to running costs, and proper application of
the laws governing the flow of dust-laden wir in
pipes will enable resistance to be reduced to a
minimum by securing a symmetrical layout of
adequate sectioned piping. fed by branch ducts at
small angles in the direction of air flow and pro-
vided with gradual bends, tapered connections to
fans, cleaming panels suitably sited, smooth joints
and the like. The type of fan used for dust
exhaust systems is the paddle type, receiving the
dusty air approaimately radially and discharging
it tangentially against resistances which may reach
as high as 14 in. w.g. In many cases the fans are
placed downstream from the aii cleaning plant,
which is thereby kept under suction, an advantage
where filters are, against the best placuce some-
times located in workrooms. The fan itself also
thersby handies practically clean air,

The main types of dust collecting apparatus are
all based on physical principles and include gravi-
tational and centrifugal settling chambers, ineitial
separators, viscous type filters, wet scrubber
filters, bag filters and electrostatic precipitators.

Considerable use is also made of the wetting of
materialy to prevent dust creation, but Watson has
pointed out that in certain cases this practice may
be more dangerous than dry working. In some
cases safe material may be substituted for dan-
gerous dusty material, for example in the classic
cases of the substitution of steel shot for sand in
the operation of sandblasting iron castings, and
of alumina for powdered flint in the process of
china bedding in the pottery industry.

All  dusty processes should, of course, be
separated from other processes so as to lmit the
number of workers exposed to any particular dust
risk. By what is called " good housekeeping” a
great deal can be done to protect workers from
dust; for example by widely spacing dust producing
machines, by storing dusty matecials not in imme-
diate use outside workrooms, and by keeping plant
and workrooms as clean as possible, preferably with
the aid of vacuum methods of cleaning. The
periodical medical examination of workers now
required statutorily mn a number of dusty industries
is of great value, whilst much may also be achieved
by the educution of workers in the risks they run,
and in their personal responsibility for preventing
and suppressing dust clouds. A respirator of good
design and with high filtering efficiency for low
breathing resistance is useful as a secondary linc of
defence against dusty conditions.

Fire and Explosion Risks

The extent to which protection is needed against
the risk of fire and explosion from many industrial
dusts under certain conditions is not generally
realised. yet such dust fires and explosions fre-
quently involve serious loss of life and injury to
workers, and extensive damage to factory premises
and plant  FExamples of dust liable to burn or
explode under appropriate conditions are pulverised

codal, sugar, dextrne. cocoa. various cereal dusts
corh, shoddy and tags, sulphur, wood flour, vanou
resinsy and dyes and plastios, malt, tea, magnesium
and alumimum, to name but a few

Ondation of combustible matertal 1s o sutface
phenomenon, and <o is most rapid and capable ot
causing explosion with maierial in the finely divided
state, ... with dusts. and particularly when these
are nosuspension o an as dust clouds. The in-
crease of surface arcu with decrease m constituent
particle size, for a given weight of dust. is striking
Thus Berger. on the basis of certain assumptions.,
shows that the surface of a cube of alumimum
weighing | grm. is approaimately 3 sq cm.. wheieas
il the cube v comminuted until the thichness of
the resulting lamelle is 20« (coarse stamped
powder), the surface increases to 429 sq. em It
the process 1s continued until the thickness of the
lamella 15 reduced to (L6 v (fine stamped powder)
the surface of the | grm of metal becomes 14,290
~q. cm., while for the finest powder (prepared in-
dustrially in large quanuties) with lamellar thick-
ness 0.3 «, the surface of a gramme becomes 28,570
sg o cm. The mcrease n intensity of explosion of
dust clouds with decrease in constituent particle stze
is also of interest in this connection. Gliwitzhy
obtained the following figures from experimental
explosions of three types of commercial aluminium
pigment powder in a bomb of 53.000 c.c. capacity.
for two powder concentrations

| Duration of ! Explosion pressute (atm.).

Particle | explosion - S -
size o (see) foy 700 mge. A8 my
“ , 700 mg. p\x I per per L.
-2 -6 , T 7.7
06 0-03 hEd) G.2

0.3 0012 0.6

1.6

The maximum pressuie of 11.6 atmospheres for
a powder concentration of 580 mg./l is higher than
the maximum pressures recorded tor the cxploslon
of gas/air mixtures, including the hydrogen oaygen
mixture with which 9.7 atmospheres has been
obtained.  Pressures up to I8 atmospheres have
been recorded for coal dust and flour explosions

at certamn concentrations and finenesses.  Much
greater values still have been measured for starch
dust.  The dangetous potentialities of the finely

divided carbonaceous and metallic dusts for fire and
explosion are manifest, since factory buildings. un-
like munes, are not capable ol withsmndmg such
high pressures and rates of pressure rise. For each
combustible material there is an upper and a lower
limit of concentration and beyond these limits the
material will not burn. Within these lmits there
15 also a mimmum temperature or “ignition tem-
perature,” below which the material will not ignite.
Safety measures against dust cloud fires and ex-
plosions therefore aim fundamentally at keeping
concentiations outside {and n pracuice usually be-
low) the inflammable concentration limits, and
avoiding sources of ignmition: and if this should not
be successfully achieved and a fire or explosion
should result. one should aim at so designing the
plant concerned and arranging the manner of work-
mg the process that there s a munimum of damage
to workers and plant

Electrostatic Charges

It is of 1ntelest, 1n connection with sources of
ignition, to mention that electrostatic charges arc
hnown to be formed when powder assues from
nozzles. or is blown into a dust cloud. or rubs fiic-
tionally against machine surfaces. Belts running
over pulleys also accumulate charges. Discharges
of such accumulations may ignite dust clouds, and
although very little is known about this danger. 1t
needs to be taken into account. Safety measures
take the form of heeping the air as bumid as pos-
sible, or in special cases ioniscd, using electrically
conducting belting or suitably earthed collectors.
and of bonding all plant to eaith to prevent accu-
mulation of charges. |t has also been claimed by
Wolf that. where aluminium foil or powder is pro-
duced, it can be ignited not only by fire and sparks.
but also by the effect of light.

In the case of grinding particularly dangerous
dusts. such as magnesium, the only safe piactice is
to prevent any worker being in the mill room whilst
grinding is in progress, to which end the grinding
mitl door should be so interlocked with the elec-
trical control to the grinding mill motor that, unless
the door is shut, the grinding plant cannot be set
in motion, and the doot cannot be opened until
the curtent has been switched oft and the mill has
come 1o rest.



CONVERTOR
STEEL CASTINGS

The quality of convertor steel castings depends
on the skill of the steelmaker and the grade
of raw material at his disposal. The regular
application of the Sodium Carbonate Process
to cast iron before blowing ensures a low
sulphur content and freedom from objectional
non-metallic inclusions so that- the finished
product possesses a high degree of ductility
and shock resistance. Skill is thus enabled

to build on a sound foundation.

For further information apply to

IMPERIAL CHEMICAL INDUSTRIES LIMITED
LONDON, S.W.1
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KEITH BLACKMAN LTD., MILL MEAD ROAD, LONDON, N.17.
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FAN for

HEAT TREATMEN

FURNACES

A very strongly made pro-

peller type fan for internal
circulation of high tempera-
ture gases and air in
various types of heat treat-
ment furnaces.

In sheet or cast metals.
Expressly designed for
handling extremely high
temperature gases.
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Ridsdale & Co,

Riley Stoket Co., Iui

Robson Retractories, Lid.

HIIIllqulllg

Roper, E. A., & Co. .
Rowland, F. L & Co,, Ltd. .=
Rustless Lron Co. Ltd -The .2

8t George’s Engineers, Ltd.
Safetv Produets, Ltd.

8} eephirlige (onl & lron Co L.’
Smith. Albert. & .
Smeeton, John A Ltd
Smooth-On Mig.

Sommertieid. (;.. L,
Spencer & Halstead, Ltd.
8permolin, Ltd

Stanton Iropworks Co,, Ltd The. .
Staveley Coal & lron Co Ltd .
Steel, John . .

Steele & Cowlishaw .

Stein & Arkiuson Lid

Stein. J. G. Ltd.

Sterling Fouudry Speclalties Lt.d.
Sternol, Ltd. .
Stewarts snd Lloyds Ltd.

Burrey Industries, The ..

Teisen, Th.
'.lhermic Equlpment & Eugg <o, M

fhteliltie

©
&

H'of,l‘:v‘glllll

Tl‘uhman 8 Alr Cnmpressor Co. .. —
Tiighman's Patent Sand Blast Co.,

ltd. ..
Trenmans Ltd. . .=
Tungum Sales Co , Lbd. .. .26

TUnited Steel Companies, Ltd., Ths . -

Vaughan. Jones & Co. R
Victor X-Ray Corpomuou id . —

Walker, 1. & 1. 30
Walsall Saudhla.sﬂng ‘Co., Ltd., The 9
Ward, Thos, W., Ltd. i&20

w nrlm( Bros. .. —
Warner & Co, Ttd. .-
W atson’s (Metalluralsts) Ltd -
Wehater & Co (Shetheld), Ltd —_
W engers, 1.td —
West Midiund Refining Co. Lid. —_
W ilkinsou, Thos, « Co., Ltd .=
Woodward Bros & Copebn, Lid. —
Workirgton Iron & Steel Co.
(Branch ot The Umwd teel
Companies, Ltd.} o=

NOTICE.—

The fact that goods made of raw materials in short supply owing
" to war conditions are advertised in this paper should not be taken
as an indication that they are necessarily available for export.




