
It cannot be disputed successfully, the Timespoints out, that the improvement of the incan-descent gas mantle puts electric lighting, from thestandpoint of economy at any rate, ina secondaryposition The comparative cheapness and effici-encyof gas,used in thatformof lighting ,was chieflydemonstrated byits employmentmpublic thorough-fares where the electric arc lamp was displaced forits more inexpensive rival. Itnow seems that theelectric light will again come uppermost, and asregards cost, will be less. We are within view ofan incandescent electric lamp moreeconomical thanthe incandescent gas mantle under the most favour-able circumstances The -long flame" electricarc lamp is to demolish gas competition in thefuture.

Electric Light v. Gas: A Struggle.

WORKS OF THE NATIONAL GAS ENGINE CO., ASHION-UNDER-LYNE. ENGLAND

Vccording to the Iton Age twoparts oi alummuiinand one part of zinc form an alloy to which thename of Algene "
has been given The strengthof tins alloy isequalto goodcast iron, andissuperiorto it so far as the elastic limit is concerned Itdoes not easily oxidise, and takes a fine polish. Itmelts at a low red-heat, and becomes very fluidand it will then till small places While meltm-it great care must be exercised paiticularly whenmixing the two metals The alloy is not suitedtor articles which require the toughness possessedby bars, but theie are many purposes for which itcan be used with advantage It has a tensilestrength of about 22 000 lbs per sq in. and itsspecific giavity is 3 t,

A New Alloy.

air through the fire m the gas generator, but theplant will work equally well if the air is suppliedby a fan or blower. The gas is made by passinga mixture of superheated steam and air throughincandescent fuel m the generator, the fire beingmade with small anthracite peas, or small clean
coke. In special cases other fuel can be used.There is no external fire, and the gas is made
as quickly as it can be consumed. An importantfeature of this plant is that it has been designedon the heat regenerative principle All the airused for producing the gas is heated by wasteheat from the body of the gas generator. Thesuperheated steam required for making the gasis likewise produced by waste heat. The fuelwhich is to be converted into gas is also heatedby waste heat before it reaches the combustionzone. Throughout the apparatus the loss of heatis therefore reduced to a minimum, and the effici-ency is exceptionally high. When an engineworks the suction plant, the engine itself governs
the rate of gas production to suit its varying
consumption. No surplus gas can then be madeandas there is a partial vacuum in all parts of theplant, and in the pipingwhile the engineis working,there cannot be any escape or waste of gas. Thespecial feature of the

"
National

"
producer,which the Company claim gives it a marked ad-vantage over suction producers, lies m the regu-

lation of the water supply. This we learnt, is
their own patent, and is applied only to the"

National
"

engines. A large portion of thetools now running in the Wellington Works is
driven by means of these producers A7O horse-power engine,driving the machinery 111 oneof thelarge bays, is running under suction plant withgas produced at the rate of 2d. per 1,000 cubicfeet. This is, of course, of a much lower quality

If we may judge by the articles which from time
to time appear in the motor columns of the non-
technical press, it is evident that the prevailing
ideas regarding the meaning of the terms force,
energy and power, are by no means exact. It is
more than likely that manymotorists aresufficiently
interested in these matters as applied to auto-mobiles to justify a short discussion thereon,
with a view to eliminating any uncertainties
thatmay exist in their minds.

In one of these pseudo-technical articles itwas stated that the prime object of the change-
speed gear of a modern car is to render it morepowerful on the hills at the expense of its velocity,
and that more power is required tostart the vehiclefrom rest than to maintain it in motion on its
top gear. To further illustrate these remarks,
the case of a locomotive starting from rest with
a heavy train is referred to as analogous, sincethe locomotive is said to develop more power
when starting than when maintaining a velocity
of sixty miles an hour on the level.
It is, in the first place, incorrect that the loco-motive develops its maximum power when startingup with a heavy load. From indicator diagrams

taken from the cylinders of locomotives, it is foundthat the maximum indicated horse power is ob-tained when travelling at sixty or seventy milesan hour with a heavy tram in the rear, notwith-standing the fact that the engine isgreatly assistedby the kinetic energy of the whole tram, whichat high speeds is considerable.
The actual power developed at starting (evenwith maximum boiler pressure and cut-off in thecylinders at seventy-five per cent, of the stroke)

is less thanhalf that which isobtained whentravell-
ing at full speed, owing to the fact that the loco-motive is not geared down, the same ratio between
engine and wheels obtaining at all speeds. Thefact to be noted is that the horizontal force orpull exerted by the engine on the tram is aboutthree times as great at the period of startingas when 1mining at full speed.

Before going further, it would be well to define
in as few words as possible, the exact meaningof the terms force, power, etc. Force, considereddynamically, is usually denned as that whichchanges or tends to change the state of rest ormotion of any body. It is measured m poundsweight by engineers. Work is done when a force
moves through space in the direction m which
it acts. Work done is therefore the product oftwo factors— force in pounds weight and distancem feet— and is measured in foot pounds.

Power is the rate at which work is done, and
is measured by the amount of work an agent iscapable of doing in unit time.

The horse power, being the unit of power isthe rate of working of 33,000 foot pounds in one
minute. Thus, if 33 pounds are lifted througha vertical height of 1,000 feet in one minute, onehorse power is developed.

Energy is the capacity of an agent for doing
work m virtue of its mass and the square of itsvelocity. It is therefore measured in foot poundsbeing the product of half the mass of the body
and its velocity in feet per second squared. Thisform of energy is kinetic.
It is quite evident, therefore, that the termsforce andpower are quite distinct, and they shouldnever be confused. Force is a single measurablequantity, whereas power is a rate, and always

involves time The measure of a force remainsthe same whether it does its work quickly or not.Itwould clearly be impossible for the locomotiveto develop its 1,000 h.p. during the first twenty}ards of its journey, since its pistons are movingcomparatively slowly though the pressure behindthem is probably greater than at any other periodThe tractive force or horizontal pull on the draw-bar of the engine is at its maximum because thetotal load on the pistons in steam pressure isat a maximum,but this force is not performing
its woik fast enough to register maximum power.

In the case of a modern express locomotivethis tractive force when starting will measureabout ten, or even twelve, tons, which will fall
to about three tons when a speed of sixty miles
an hour on the level is obtained, owing to the cut-off in the cylinders taking place at twenty percent, of the stroke.

Further, it should be mentioned that the totalhorse power that would be necessary to propel
a train weighing 300 tons at sixty miles an hour
on the level issomething over 1,500. With modernexpress locomotives, it is rare for more than 1 000h p to be available. The deficit is made up by'thekinetic energy stored in the whole tram, which
as before stated, is its capacity for overcoming
lesistance, or doing work by vntue of its mass andvelocity.

FORCE AND POWER.NATIONAL GAS ENGINES.

Piofessor Dewar states that the new chemistiy
has shown beyond question that we have on eaiththe same elements that are found in the sun.

One of the most important engineering develop-
ments of recent years has undoubtedly been the
introduction of suction producer-gas plant, which,
owing to its increased economy m working, is
creating what may be described as practicallya revolution in gas -engine driving. Realisingthe future of the producer, the NationalGas EngineCompany have devoted considerable attention toits improvement, and their plant is at present
amongst the best inthemarket. The great advantage of the suction producer over the older formlies in its very low first cost, the absence of a gas-holder, the ease of starting, and the long periodof time during which the producer can run
without any attention whatever. The cheap gasof the older pressure producer was not obtainedwithout considerable attention to the plant ;and
consequently the power at which pressure plantsbegan to be applied ranged muchhigher than those
at which suction plants apply. It was ratherunusual to associate pressure plants with any gas
engine below 50 h.p.; whereas now engines of
30 h.p. and lower are often operated by suctiongas. Where larger powers are required, suctionplant presents many advantages over the pressuretype;and the increase of power and dimensions
is steadily proceeding. Suction plants are now
made by the Company as low as 10 and as highas 300 h.p., and will soon beconstructed topracti-cally any power, in suitable units. The plantcan be used in combination with a gas engineconnected directly with it. The suction causedby the outstroke of thepiston is thenused to draw

than the ordinary town gas, but a careful com-
putation has shown that with the suction plant,gas can be made for yd. which will induce the
same power as the town's gas at 2s. 4d. per 1,000
feet. It isestimated that when made the quantity
of gas equivalent to 1,000 cubic feet of the ordinary
town supply costs from 70 to 75 per cent, lessthan ordinary town gas at 2s 6d per 1,000 cubicfeet, including fuel, labour, and repairs. Theresult is still more striking when the town gas
isdearer. With any engine of goodmake, suitablyadjusted to work withsuction plant, the consump-
tion of small anthracite is about 11b , and of
suitable coke about i£lb per bh.p. hour.

No visitor to the Wellington Works can fail
to be struck with the extreme order and cleanliness
which exist in every department, and the evident
effort on the part of the management to provide
every possible comfort and convenience tor their
employees In the grounds outside the works
a spacious dining hall has been built for the sole
use of the workpeople. Each man is provided
with a numbered can to hold his tea 01 coffee,
andany victuals which he may wish cooked. This,
on entering the works, he placesonhis numberedseat, and on the dinner bell sounding all he has
to do is to go to his place,and there he finds what-
ever he has left, cooked, andready for consumption.
About 300 workmen have their meals here everyday. Lavatories and all conveniences are pro-vided; the hall isheated by gas, and there are also
comfortable fires — ImplementandMachineryReview.
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