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fened by the collecting smoke chamber whicb extends through
it. A separate valved connection is made through this inttrior

sinoke chamber for the steam as well as for the water in the

boilers, so that both steam and water Cafl circulate freely froin

one boiler to the other, or may be shut off if it is desired to use

one boler only. he stean cylinders are vertical, and placed

outside the steam dome, their axis being in the vertical trauý-

verse extending through the center of gravity of the locomotive,
and preferably placed as high as possible, s0 as to take the steamn

by mneans of pipes whîch receive their steamn supply froni a coin-

!non op)ening at the highest point in the steam dome, the open-

ing being closed by a throttle valve operated in the usual

!nanner. The steam chests are placed inside the dome as shown
iiFig. 3.
The driving-wheels are situated equidistant froni the center

line, and upon themn rests the whole platform, and in the centre-

line, and as near the rails as possible, is placed an intermiediate

driving shaft, to the cranks of which, on opposite sides of the

locomotiveFs, extend the connecting rods from the cross-heads of

the p)isýton rods above. The cranks of the two drivers on each

side of this vertical connecting rod are connected in the usual

manner by a horizontal driving rod, which, near its center, ex-

tends downiward to the cranik of the intermediate driving shaft

and is connected with it. 'The driving rod is slotted in its

centre to allow the vertical connecting rod free play.
The eccentrics are placed upon the intermediate driving

shaf t, while the link motions are arranged on an auxiliary shaft
vertically above it.

The locomotive may have horizontal cylinders, if they should

be preferred. ln that case they would be pluced lower down in

a lite with the center of thie driving wheels, but in the samne
central position.

At each end of tbe locomotive the frarne rests upon a truck,
but as the whole engine is evenily balanced upon and supported

by the driving wheels, the object if the trucks is not s0 much

to support any speciflc weight, as in other locomotives, as to

serve as a guide over curves. Each end truck has one transverse

axle with one pair of wheels and a frame which incloses the

wheels and is conuected by an arc-sbaped. guide piece, which

is transversely guided in a fixed center box at the end of the

locomotive.
The water tanks are below the boilers, opeig being provided

to allow the axles of the wheels to pass thog. The fuel is

cairývd in bunks arranged sideways and above the boilers.

A nove1 aud ingeuious plan is devised for feeding the boilers.

The returui flues being situated but a few inches below the water

level, it is important that the level should be contiuually kept

up. The inventor has, therefore, arranged a steam pump, which

is worked by a lever connection with the main piston, and which

injects into the boilers at each stroke of the piston the equiva.

lent of water for the steam used.
These are the main features of this novel engine, which the

iniveutor claims as the first locomotive built upon strictly scien-

tific priîiciples.
The advantages claimed for this new style of locomotive, and

to whichi Dr. Raub lias given the appropriate naine of central
power locomotives, are numerous.

This engine lias no dead weiglit, therefore its whole power can

be utilized l'or drawîng freiglit ; sud it is claimed that a central

power locomotive of a given size will do more work than another

locomotive of' the saine size under the samie conditions. The

heat is better utilized, as it is led back through the boiler by

means of the return flues, and the fuel will be more f ully con.

sumed than it isnow. The collectiiig moke clamber which ex-

tends upwards through the steani dome, serves to superheat the

steain, consequently dry steain will be obtained, and the steam

chests being inside the donie, no loss of steani from condensation,
will take place. Should an accident happen to one of the boilers

the connection between the two may be interrupted, and the

remaining boiler will be sufficient to propel the train to the next

station thus preventing blocks on the road and delays to trallic.

It is claimed that a train may be mun at a mucli higlier rate of

speed with this englue aud with mucli more safety than now,
owing to the balauced driviug wlieels and the peculiar relation
of the parts ; and there la leas danger of breaking the driving
rods and less strain upon the track.

A separate tender will not be required, as both water and fuel

are carried upon the locomotive itself ; and, furthermore, turn.

tables with their necessary attendance will become supertînous,
since the locomotive ig a perfect double-ender, and l'uns in either

direction with equal efficacy and without any damaging effect to
the gearing-

We understaud that Dr. Raub la now making arrangements to
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build several locomotives according to lis new system of differeutl

patterus and 8izeq, in order to practically test their monits and

superiority and to ascertain the actual percentage of saviug i
ruuning them.

The doctor lias for many years been. identifled with several

large Western roads, and is well known as a prominent and able

rail road engineer.-Scieintific Aneri«zii.

THE HARDENING OF STEEL.

The tempering of steel is a question which is attracting con«

siderable attention at the preseut time, especially the relation

between the metal and the gases which. corne into contact Witli

it during the process of manufacture. An interesting communca

tion on the subject was recently made to the l'hysical Society by

Professor Chandler Robert of the Royal School of Mines, suad hli'

principal result, thougli of a negative kind, is valuable as Df

rowing the question at issue. Professor Roberts bogan bv traciug

the history of our knowledge concerning the carburization O

iron, from the work of Clonet, at the end of the hast century to

that of Margueritte, in 1856. Margueritte showed that although

the conversion of iron into steel could be etfected by cont0et

with carbon even in the diamond form, it is, neverthelless, true

that carbonic oxide ordinarily plays a considerable part in thie

process. Graham's paper " On the Occlusion of Gtises," read ini

1867, grave singular point to this conclusion by showing thât

carbonic oxide can penetrate to the centre of a mass of mron.

This gas is lu fact introduced i,îto the iron at a comparativel

low temperature, while a higli temperature is necessary to enabl

the metal to appropriate the carbon in order to becorne steel.*

The effect of occluded gases in iron and steel is nnw beiiug

carefully studied by metallurgists in general, and a comnlitt0e

of the Institution of Mechanical Engineers recently raised th'

question lu one of their re ports as to whether the hardeuîug

and tempering of iron and steel might not be produced by the

expul-qion of occluded gases during the heatiug process, and tlieir

subsequent exclusion lîy the sudden cooliug a nd contraction.

Profeasor Roberts has undertaken to answer this question, and

by heating rode and spiral wires of steel in vacuo by mneaus O

the electric current and suddenly quenchiug them in cool Iner.

cur *V, lie demonstrates that steel wîll harden when there are n0

gases to absorb. The mutal was of course robbed of ifs occliided,

gases by means of an air pump connected to the vacuum ch81i'

ber, sud the parts which were queuQhed iu the mercury Were

found to lie glass hard, while those which did not roacli the cola

fluid were found to be quite soft. Professor Robent theretore

coucluded that gases do not play any part in the proceassO

liardeniug sud tempering. Historically iuterestiug are the facts

ruentioued by Professor Roberts that as early as 1781, Bergin1u

clearly stated thàt flxed air could give up its carbon to iron, sud

that Reaumun in 1722 actually employed the Toricellian vacun

in experinrients on the temperiug of steel, th,- metal beil.

placed red-hot in a highly-narefied atmosphere, thereby autici-

pating the methods of to-day by more than 150 years.

An interesting discussion followed the readiuu of the papen.

Professor Hughes who lias made mimerous experiments on thle

sQubjeet, expressed his opinion that the tenîper of steel was du'O

to the chemîical union of the iron withi the carbon. At low ten'

peratures this union takes plane ouly in a sliglit degree, and

hence in soft steel we have the carbon keepiug aloof froin the

iron ; but as the temperature is raised the combinationis fur

thered, until ini the case of grey or glass liard steel we have

really a kind of diamoud alloyed with iron. Suddeu cooliug 19

ueceasany to fix the combination, for in slow cooling the canOoO

separates out again fromn the iron. This theory is a venY Pro'

misiug one, sud is supported by a variety of facts~ M r. Stroh,

for example, liaving observed that when au electric spark passes

between the two iron contact-pieces aud fuses them, the fised

part becomes diamond-hard and will scratch a file. Itecenft re'

searches by Mr. T. W. Hogg have also, led hlm to a similan cOu»

clusion, namely, the temper of steel is due to the presence Ofi au

unstable compound of iron and carbon. The theory milt le'

well be tested by chemnical analysis in order to r3ee whetherth

proportion of carbon appropriated by the metal lncreased With

the temperature, or if auy change took place in the refractîve
index of the steel.

It was geuenally agreed by aîl the speakers at the et1 ta

the color of the surface of tempered steel depends on jtheten '

perature, snd la due to the thickuess of the film or skiu O

oxide ; the blue film signifying a higlier temperatune .thanth

yehlow, as wehl as a thieker coatiug. In this counection f the
sor Hughes lias demonstnated that the electric reaist5ince Of the


