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of the condensate, and with an air cooling section.
No vacuum was spacified, but the Tate of conderss-
tion was not:to exceed 8 ib, per square foot per hour.
To secure reasonable unifprmity in the conditions
on which estimates might, be. based, the suxiliary
machinery was specifisd in soms detail, snd in view
of the- prejudioes- ol s .past generation of marine

, it is of i t.to note that the thrust
block is required to be of the Michell typs. I[n
making estimatea of ooal oc ion, the calorific
walue of this was specified as 13, 500 B.Th.U., and
the following sllowances, were permitted :for the
steam consumption of certain' of the auxiliaries:
250°1b. per hour for the dynamo ; '450.1b., per hour
for the steering engine ; md 200 1b. per. wlt.oh for
ash hoist, :

- Two firmis sent in utmtel blled on tlnl genoul.

lpoclﬂut.wn. whilst & genersi discumion of. the
whole question was contributed by Mr.:J. N.
Hendry, who reviewed the more authoritative tests
which have been made in the psst, and noted,
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THE MARINE ENGINE.
In visw of the severe competition which now
oonfronn the ordmnry reliable, but by to-day's
engme. it-is of
i to have auth a8 to how
far it is practicable to improve it. Of oourn. great
economies can be effected by coupling it up in one
way or anctber with an exhsust steam turbine,

but it is of very considersble intereet to ascertai
what is possible withous the introduction of innovs
tions of this kind. With the object of obtaining
reliabie data on this head, the North East Couﬂ

identally, that much of the credit.for the lower

| fuel- consumption, now recorded in service, is to be
"| credited to the naval architeot rather thaa to the

engineer, sincs,during the past ten years,shipbuilders

{ have developed forms of hull, which, though costing
{ littls: more for.the same cargo
109,[ drive than were the great blufl forms of the paat.-

capacity, are casier to

One of the points Mr. Hendry brings:ous is the
somswhat wide .gap .between the performsnce of

1F'(¢the standard marine engine .and the land engine.

He notes, for exampls, that s Bellis engine of
2,000 brake hores-power has a steam rate of 985 1b.
per indicated horse-power hour when supplied with
steam superhoated by 150 deg. F. This figure is
very dlnmotly lower '.hu: what has hitherto been
suthorit d in marine ‘engine trials.
Tt is also bucur than the ted steam

tion of an engine of the normsl type, which is
discussed in the instructive paper submitted by
the Wallsend Slipway and Engineering Company,
Limited, in which the msin engines, working with
steem supplied st 325 |b. per square inch (absolute),
and at & superheat of 150 deg. F., are oredited with
s steani rate of 109 Ib. per. mdm&ud horse-power-
!|hour. Provision was made in this instanca for pre-
:| heating of the'sir supply to the furnaces, and alter-
native elum;ta got out for fesding the auxiliaries
with sat d or with sup ted steam, the latter
arrangement showing a small saving.. With a boiler

‘| efficiency of 75 per cent., the estimated coal rats

(calorific. value.13,500 B.Th.U.) is-1-375 per horse-

;| power per indicated horse-power for all

purposes.
About 10.per cent. of this total is debited to the
auxiliaries. This estimate of what can be expectad
from the ordinsry marine engine without wide de-
partures from the normal type, and using coal in
the boilers, is- stated to be confirmed by figures
recorded in actusl voyages. No estimats is given
of the totsl machinery cost or of its weight,
emnuul were submitfed by the North
Easi Marine- Engineering Company, Limited.
Since’ the -general lpeoxﬂutmn pnpsnd by the
North East Coast I
ments in sdvance of normal practice, an eatimate
was first got out for s triple-expansion engine of the
inpry type using satursted steam. In & second

Institution of Eng and Shipbuiid

organised a discussion on nmpmved marine lmm
reciprocating engines, and whether their perform-
snoe juatified their extra cost. Written contribu!
tions were invited from a number of leading firms,

proposal, smoks-tube superheaters, are provided for

and the condensing snd feed-heating arrangements -

are in accord with the genersl specification. In

the third proposal, greater provision is made for
superheat, the steam temperature being raised to

who agreed to.submit eatimates in rdance with
an outline specification drawn up by the Inatitution:
This provided that the engine should be capable of
developing 1,800 i.h.p. when running at 65 r.p.m.,
and be suitable for fitting aboard & ship 375 ft.
long, with a block coefficient of 0:77. While
type-of boiler was not specified, it was provid
that the average rate of heat transfer should.nos
exceed 4,800 B.Th.U. per square foot. per hour,
which would rep t at most loss than |t
an evaporation of 3 1b. per sq. foot of heumg surface
per hour. The l‘cc that more than treble this rate
ia to-day sttained in power station practics and with
efficiences of 88 per cent. and more wou.ld soem to
raise the question as to whether there is not more
toom for iraprovement in the marine boiler than

660dng P, .nd'.odcdwuhthnthaengmlhve
poppet valves in the high-pressure cylindar In
the fourth pn l, the stesm
up to 2251b. par square inch pnd qundmplo-expn
sion are sdopted. The gross result is that with this
the coal would,. it is
stated, smount to about 22. toos per day as against
the 30} tons per dnqumnd by the standard
tion is drawn to the
hct that there is & deﬂmta saving in weight .by an
increase of steam tclnpsntuu. mainly on, looount
of the smallez boiler req The
slso adected in & similar way. Onthnoﬂ:erhmd.
higher : involve. higher weights. . The
machinery weight is leait in the. cass-of the third
pmponl. the.-catimated figure being 365 tons. Both
the ¢ y triple« snd.the quadruple-axpansion
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spindle turbine placed well above the waterline.
With regard to air supply plant, designers had been
greatly assisted by the closer atteation now given
to the reduction of losses in intake shafts, &a.
Formerly, these accounted for 50 per cent. of the
total energy supplied to the fans. The reduction
of such losses to a minimum was now-a-days of
very great moment when installations on board
might be required to suppiy 320,000 cub. ft. per
minute againat stokehold preesures of 3} to 4 in.

ENGINEERING STANDARDISATION IN AUSTRALLA.

On Thursday, January 14, & joint meeting of the
British Standards [nstitution and the Standards
Association ol Australia, waa beld, the two parties
to the gathering being assembled at the Board of
Trade, London, and at Science House, Sydney,
respectively. On this side, the meeting was
addressed by the Right Honourable Walter Runci-
man, Presidenc of the Board of Trade, by Mr. Maurice
Wilson, chairman of the British Standards Institu.
tion, and by Sir Williama Larke, chairman of the
[ron and Steel Industry Committee, while on the
other, the speakers were Sir George Julius, chair.
man of the Standards Association of Auatralia,
Sir Henry Barraciough, dean of the Faculty of
Engineering, University ot Sydney, and Mr. C. Le
Maistre, Director of the British Standards Institu-
tion, who is at present in Australis. Mr. Runcirsn
pointed out that the development of standardisation
in the various parts of the Empire, upon the basis
of close co-operation in establishing uniform standard
specifications, would contribute to the growth of
inter-Imperial trade, while Sir George Julius
emphaaised the growing realisation of the inter-
dependence of the two countries, and the need that
Great Dritain should further extend her Empire
markets, Not the least of the efforta being made
towards that end was, he said, the work of the two
Standards Associations, which for many years had
been studying each other’s needs with a view to
securing at & maximum efficiency and minimum cost
the article or material, which would satisfy the
user. Failure in this direction on the part of the
British manufacturer had resulted in the losa of
much possible trade in Australia, while primary
producers in the latter country had equally failed
to understand the markets in the Mother Country
and had, therefore, found it difficult to meet com-
petition from others. This position could only be
rectified by & whole-hearted and co-operative survey
of imperial market requirements and manufacturing
possibilities, so that, as far as possble, thoee
requirements could be met by products from
within the Empire. Tt was the intention of the
Commonwealth Government to asaist in the conduct
of the work of the Standards Association of Austr-
alia. Sir Henry Barraclough stated that in that
country theres were 500 committees dealing with
various aspects of standardisation. That number
might appear large, but it must be remembered
that they were scattered over a continent the size
of Europe, which waa divided into six self-governing
states. Mr. Ls Maistre uttered & warning to British
manufacturers on the necemsity of adapting their
products to the special requidementaof Australia, and
added the good advice that they should visit the
country to see for themselves, if possible. We
commend this advice to our manulacturers.

‘[RR1GATION WORKS IN MADRAS,

The Presidency of Madras is essentially an agri-
cultural region, 71 per cent. of its population being
engoged in tilling the s0il. The total ares of the
province is 142,200 sq. miles and over 42 per cent.
of this, namely, 30,260,000 acres, is under cultiva.
tion ; & fair proportion of the remainder is forest

during the twelve months ending Jume 30, 1930.
This total was greater by 118.771 acres than the
previous yeac's figure. The total revenue derived
was Rs. 3,02,53,263 and the net revenue, after
dedacting working expenses, was Ra. 1,36,23,889.
Some ides of the scale upon which the aperations
were carried on will be gained when it is stated
that the total length of the main and branch canals
of the irrigation works was 4,447 miles, some 1,180
miles of which were utilised for navigation as well
as for irrigation purposes ; the length of the distri-
buting channels reached the large total of 10,320
miles, A good deal of the report is naturally
devoted to particulsrs regarding the now well-known
Cauvery-Metur irrigation project. Work on the
main dam st Metur is shown to be progressing satis-
factorily ; 310,000 tons of masonry had been placed in
position on the dam site during the year ending June
30, 1930, and this had been increased to 429,000 tons
by the end of December, representing an average
of 1,050 tons per working dsy. The line from Salem
on the South Indian Railway to Metur was opened

a hydro-slectric power scheme, by which it is hoped
to generste 30,000-h.p. continuously. ail the year
round. The insertion into the dam of four rows of
8-ft. 8-in. dismeter pipes, for the purposs, was
beguan in November, 1930. We hope to deal with
this subject at length shortly. Another important
portion of the work of the Depnnmont is in

tion with the restoration of the derelict tanks

in April, 1920, and materials sre now conveyed |
direct to Metur Dam station. The project includes{.’

THE ENGINEERING OUTLOOK.
IV.—-TEm Motor InDUSTRY.
OrricraL employment statistics do not disting
between the private car i 'y and co isl
vehicle mdultry In.Table I u.ccordmgly s general
summary is given covering the group of industries
centred round the internal combustion engine.

Tasws I.—Number of Workpeopls Employed.

iah

Motors, Cycles and Alrcraft.®
Year,

Number 'S':.‘:_' Numbes lx",g“_

Insured. ployed. Employed. 100.
1028 191,830 18,108 176,722 100-0
102¢ M 203.340 18,145 187,108 108-5
1928 214.840 14,100 200,740 143,
1028 224.040 21,800 431 115-8
1927 232.860 18,330 214,531 122-8 |
1028 4, L8 212,818 121-1
1929 245,410 17.814 2.7 129-8
1030 7,140 40,647 208.403 117-8
1031 261,320 87,483 103,868 110-3

* Figures reiste oniy to the month of July in tach year.

As explained in previous articles, the Ministry
of Labour figures in respeot of 1028 to 1831 are nat
strictly comparable with those for previcus years,
in that they leave out of -account all workpeople
88 years of age and over, and youths under 16.
Poasibly, an addition of some 2,000 workpeople
employed should be mads on this account. The
adjustmens does not, however, affect materially

the very decided r shown in the above table.

distributed over a wide ares within the Presid

The total area of land coming within the scope of
the tank restoration scheme is 102,500 square miles,
which, as will be scen, is two-thirde of zho ares of the
Presidency itself. Up till the end of March, 1930,
restoration works had been completed over an ares
of 83,137 aq. miles, and, in addition, works had been
put in hand, or were about ta be commenced, on &
further 4.483 »q. miles of land. Consequentiy,
some 8548 per cent. of the total ares comprised in
the scheme had been dealt with by March 31 1930.

ReouraTioNs ror THN Assseros Innustar.
Tho Home Secretary hes issued A psmphht of
lating to the Asbest . under
Section 70 of the Fu:wry sand Worhlwp Act. 1001,
three pages of which are d with the
sibilities of occupiers and one-halt a page with
the duties of persons employed, the remainder
being taken up by familisr perambulatory matter.
Assuming thst brovxty is more effective than
difuseness, there is no objection to this. Indeed.
the whole pith of these reguistions is comprised in
the statemens that the occupier is to provide
mechanical means for preventing the escape of
asbestos dust from the various machines into the
room, and. & breathing spparatus for each person
empioyed in chambers where looss 'material is
provalent, while the parsons employed are to wear
that apperatua. If we regard thn last stipulation

None of this recession is probably sllocable to the
sircraft industry, and & small amount only in the
gate to the motor cycle and oycle industries.
Although there waxs atill & net influx of workpeopie
into the industry, it was on & amaller scale thaa in
recent years, snd it was insufficient to compensats
the large increase in the number ummployed. The
resulting figure of employment is lower thso any
year since 1024, sad even sllowing for the rapid
technical advance in prodncnvo proce-e-.mdxuu-
s marked decline in p 1) d with
1929.
Privats Cars.—The revised figures of private-car
roduction, published by the Society of Mator
ufscturers snd Traders, Limited, in their
annusl review for the years up to and including
1928, and the figures for the years ending September,
1829, 1930 and 1931, are given in Table II.

Tasry IL—Ouspus of Cars.
1923 71,396 1927 . 164,887
1924... - 116,800 1928 165,333
1928... 132,000 1999 182,258¢
1926... 153,300 1930 . 171,083
31 158.208°

L 183 .. .
* Yoar ending SBeptember 30.
The production year of the motor industry is
from October lw Beptamber 30, owing to the neces-
ity of regul rd. with the
asl movenmnt of dmnnnd snd to the impetus
en to the productlon of now models by the
i Motor Exhibition st Olympias, which is beld

as being the mosy importent, i b s lo

study of the reports of H.M. Impecbor of Factories
has convinced us that there are fow, if any, of the
methods proposed for incressing the asafety of
workmen, which thess workmen will not exercise
the grestest ingenuity to circumvent, when they
foel 80 dupond. That this view is alsc’ held by the
authorities is shown by the fact that another

st the beginning of October. Since the neceasary
data have been avsilable, xc has, theufon, been
more useful to collat on the
basis of the production ysu- Apart from the slight
overlap in 1928-29, this method does not vitiate
comparison, and even in the year of transition little
dxﬂemm would be made where the calendar year

stipulation animadverts against the of, or

fi ituted for those of the p.mdncnon year.

ll’l
Thr‘ line in prod in this of the motor

interference with, any applisnce provided in pur-
suance of these reg The p covered | i
mcludo the bresking, cm-hmg, dmntegnting And
gri of asb

textiles snd uuuhnng mnunnh. and tlw of

of the eqmpmm used for the collection of thi dust.

land, The fertility of the soil is yreatly i d
by irrigation, and this has long been recognised by
the industrious Madrasi agriculturiat. About s
quarter of the sown ares is systematically irrigated
and does not, therefure, depend on the adequacy
of the monsoons. For many years past & large
proportion of the irrigation works have been in the
handa of the Madras Government and the annusl
administration report of the Public Works Depart-
ruent of the Presidency shows that 7,380,867 acres
of land, representing 18-8 per cent. of the total
oropped ares, weorn irrigated by Government works

The reg are. published by H.M. Statidnery
Oﬁce. as Statuiory Rules and Orders, 1931, No. 1140,
at a price of 2d. net.

Tn Blm-uu Haworrz awp Caamow Womks.—
arros Compeay, Carron, Falkirk, have recently

publnh.d the clghth of their attractive little pamphlets
in the * Femous Men and Carron Works " series. This
deals with the work of William and Heary Hsworth,
who were designars end wood carvers et Carron.
Illustrationa of ssversl outstanding exsmples of their

ormamentsl carvings, snd of the mnnp mnio' {rom

y is in llno with the decreased employment
noted sboves, and was frogressive throughout the
yoar. Tweive hi tals, h show
that since October, 1931, the decline has been
arrested.. Both as regards the magnitude of tho
decline and the recent impro t, these
sre highly satisfactory, eapecislly if comparison is
made with the position of the motor industries of
other countries. Indeed, during some weeks of
November. 1031, xt wss not impossible thas British
d the production of the U.S.A.,
which was then, owing 10 shut-downs,’ rupning et
some 7,000 umupernek. Such & position-is
certainly sod perh unliksly to
recur, but it is sufficiently. cmhng 'to be noticed,
nnd would not have been considered within the

ds of possibility three years ago. The new

them in the foundry, are inciuded
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EXHIBITS AT THE PUBLIC HEALTH EXHIBITION.

3

ot comp d hi d

as req . The in desig
for street watering, in addition to gully emptying,
and fittings can be supplied to enable it to be used
a8 & gutter lusher, sewer flusher or i i

Finally, the tank can be lifted away in & lew minutes

“EnauvERRSNO”

Fra. 6.

Fias. 4 70 8. MzouamiocaL Sroxss rorx Huatrxa
Bomsrs; Mzasses. Cowsostion Exomvexrive,
Lourrso.

goar box, and gives an elevating angle af 40 deg

stoker ill tod in Figs. 4 to 8, on this page, and

An sutomatic cut-out valve is provided to eliminate
the risk of over-tipping. The air pump is of the

shown st the Exhibition. This stoker, which is
known as the ** Robot Fireman,” is constructed on

rotary type, and is fitted with a two-way re g
valve, which enables it to be used either as an

ae & complete unit, and s hydraulically.op d end.

exhauater or P It is driven from the

tipping lorry body substituted. The changs-over
does not call for special equipment, ss the hydraulic
tipping gear 1s employed to raise the tank bodily.

‘The engine is & four-cylinder model with s cylinder
bore of 100 mm. and s piston stroke of 150 mm.,
and develops 55 brake horse-power. It is mounted
on three-point suspension, and is insulated (rom the
frame by coil springs st the front snd rubber
mounting at the rtear. Side-by-side valves are
employed, with pump circulstion for the cooling
water and magneto ignition. The clutch is of the
externsal-cone type faced with fabrio, and a double
universal joint of the fabric.dise type is fitted
between the clutch and gear box. The latter is
arranged for four forward speeds, the ratios being
46, 2:76, 1:75 and 1 to 1. The reverse ratio is
3-73 to 1. The shafts are of large dismeter, and
run on ball bearings, while the gears are of chrome-
nickel steel. A separate externsl oil filler is pro-
vided. There is & universal joint st each end of
the propeller shaft, and the finsl transmission is by
worm gearing. The top cover of the rear-axie
casing carries the worm and differential sssembly,
which can be removed without taking down the
axle or removing the wheels. The live axles can
siso be withdrawn without removing the lstter.
A hand brake of the contracting type operates on a
drum behind the gearbox, and the servo-assisted
foot brake, of the internal-expanding type, operates
on drums on the rear wheels. The springs are of
chrome-nickel steel, and pressure-gun lubricators
are provided.

engine and is- quiet running and.sutomastically
lubricated. The suction hose, which is olearly
visible in the figure, is mounted on the near side of
the tank, and is fitted with a steel pipe and valve.
It is carried on s bslanced arm, as shown, to
facilitate raising and lowering. A large gsuge gisss
is provided on the top half of the sludge compart-
ment, and » full-length geuge glass on the clean
water compartment, together with a’ compound
P and v gauge

pump, snd located behind the cab.

d to the air

the same principies as the larger mechanical stokers
manufsctured by the Company, and previously
described in our columns. use of one of these
sppliances on a hot-water boiler enables & cheap
coal to be employed, since the fuel is in & continusl
state of movement, thus ensuring sn intimate
mixture of fuel and sir. In addition, it entirely
eliminates labour, with the exception of sbout
10 minutes’ attention required every 12 to 18 hours
to fill the fuel hopper and to remove the clinker,
and, finally, there is no intermittent fall in tempera-
ture csused by opening the furnace doors, and no
"- 25 ble fumes hi ,the tokehold

The fuel is placed in the hopper shownm in all

The sprinkler heada, when fitted, are of g tal,
and ars independently trolled, both for width
of spray and quantity of water delivered. The
spesy will cover o total width of from 30 ft. to 38 1t.
st » singlo passage of the machine. A 3-in. quick-
acting valve for sewer flushing, connected to
suitable length of copper-riveted hose, i fitted under
the rear of the tank, and & 2.in. gutter-flushing
valve is located under the near side of the driver's
seat. The latter valve is opersted by & hand lever
in the cab. The pool-emptying equip con-
sists of & 3-in. quick-scting valve and s gunmetal
adaptor for connecting the hose. It is fitted on the
near side of the tank, with s steel pipe connecting
it to the doms. This enables compressed sir to be
passed through the bose for cleaning it, and also for
stirring up the solid matter in the pits. The 3-in.
cess suction hose is armoured, snd is supplied
in 17-ft. 6.in. lengths.

The wide extension in centrsl heating, which has
occurred in recent years, has led to considerable

The tank is divided into two compartments, the
forward one, of 200 gallons capacity, being for clean
water to reseal the gullies after they have been
emptied, and the rear compartment, of 350 gallons
capacity, for carrying the sludge. Provision is mads
for connecting the two compartments to form s
single tank for watering or sewer flushing. The
tipping gear is of the hydraulic-ram type, operated
from the engine through a power take-off on the

impro ta in the design of boilers of the type
used in private and public buildings for obtaining
s constant supply of hot water. The majority of
thess boilers, however, still require to be fired with
s relatively expensive fuel, and ss they are normslly
hand-fired, s certain wastage of fuel is slmost
inevitable. To ov theas defocts, Mesars.
Combustion Engineering, Limited, Aldwych House,
Aldwych, W.C.2, have introduced the mechaaical

three fig and fslls into & trough, from which it
in fed into the furnace by the conveyor screw shown
in\Figs. 4 and 8. The fire is lit in the usual way
with sticks, and the machine is started with a alow
feed, power being supplied by the small motor
viaible in Figs. 5and 6. When the fire is well alight,
the fuel supply is incressed. The motor drives o
crank through worm and spur gearing, the crank
being connected to an arm carrying & pawl, and the
arm being pivoted concentrio with s rachet wheel.
This rachet wheel drives the conveyor scrow through
» alipping clutch, visible to the left in Figs. 4 snd 5,
which forms a safety device in the event of foreign
matter being mixod with the cosl. A shield is s0
srranged that it can be interposed between the pawl
snd the rachet wheel ta hold the former out of
engagement for » lesser or grester portion of its
stroke, thus regulating the feed rate. This shield is
connected to s horizontal shaft running besids
the conveyor casing, and visible in Fig. 5. At its
inner end, the shaft is connected through bevel
gearing to s aystem of levers controlling the dsmpers
for the forced and induced air supply, and this
system of lavers is again connected through bevel
goaring and a vertical and horizontal shaft to s ther-
mostat plsced in the boiler water outlet. The
arrangemont can be followed from the three figures,
and it will be clear that the thermostat will auto-
matically reducs or increase both the fuel and sir

supplies, aa required. The forced draught is supplied




