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In ths working | respondingly great, and the engine will gain in powerand speed.
cylinder was a clore-fitting piston, the top of this cyliudcrl If,on tho other hand, all the air be directed above the firo
being in communication with one heating wessel, and the bot- | through the passage , a very dull fire will be the resalt; the
tom with the other end. As the displacers moved up and | air will be comparatively cool with less increase of volume,
down the air in the heating vessels was displaced and sent | and there will be a diminution in the power of the engine.
alternately to the top, or cool part, and to the bottom, or i at- | This difterence of power serves as a very effective means of re-
ed part, of the vessela. The air being heated or conled as the | gulating the speed of the engine, and the governor was conse-
pluugers were respectivily at the top or bottom of their stroke, | quent'y attached to the lever of the swing valve at 5. No
a diffrence of pressure ensued in the spaces above and bilow | othor regulativn for speed is required, giving this advauntaxe
the wurking piston.  I'wo engines of this kind w. re constructed, | that the combustion of the coal is exactly pro, ortionud to the

and connecting-rod attached to the engine.

oue of 15 horse power, working for upwards of three years in
iriving the works of the Dundee foundry. It was, huwaver,
ultimately laid aside, owing to the failure of the hoating vessdls
under the exposuro to the great heat.

This was in 1845, and sume time afterwards Captain Ericesor
came forward with his so-called caloric engine, which was
carrivd out on a large s ale in the form of o pair of marine
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engines of 60u-horse power.  To all these engines wa- a, plied
the Stirling regencrator consisting of a passage chamber tilled
cither with thin mectallic grating, with copper wire gauze or
with thin metallic tubes.  ‘The spent heated air exhausted
the ugh thom, Left behind a portion of its heat, which was
picked up by the incoming cold air on its passage in the oppo-
site wirection,  Using as much as 4900 syuaro fect of heating
surface, Ericsson scems to have expected to get back with the
incoming air all the heat expended in woiking the cugine

Mr. Covk shuwed a large disgramn of Ericssons form of air
wngine—"00 well Kovwn and tvo much resembling in punaple

Sticlings' to need recapitulating its points.

Mr. Wenham's hot-air engine belongs to the class in which
the fire is enclused and fed by air pumped in beneath the goate
to maintain the combustion, the larger portivn of the air cater- l
iug abuve the fire to be heat d, the whole—togethier with the
pruducts of cumbustion—being mado to act un the piston. Rir I
Guorge Layley, as stated, st brought an eogine £ this kind |
to wurk, The air pumped in could be conveyed abose or
Leduw the fire at wili. It first passed round a casing surround- |
ing the furhave to heep it cool, and the vylinder was surround- |
«d by a water belt.  Such an engine was at work for mouths, |
but its juluts gave great trouble, and the cylinder and piston
packing were quickly destroyed by the dust and grit from the
fuel. An attempt to filter the air by passing it through sheets
of wire gauze failed through their choking up.

The next otep furward with this kind of engine was the in-
veution of the protecting drum—firot brought out in Amecrica
—four asingleading vertical Gy liuder, in which the working
pressure acts ou the under side ouly.  The drum isa prolunga-
tivns of the pistun, and, its length slightly cxceeding the stroke,
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its diameter beiug 8lightly less than that of the cylinder, and
the packl.g ring being near the top, the working poriions are
thus very ingeniously protected.

The cngraving gives a sectional view of Wenham's «ogino of
1-horse power. A special feature is the furnaco shown at A,
in which perfect combustion is obtained from ordirnary bitumi-
nous voal, which is guncrally jrferied for this cngine. The

amount of work performned,

The engine is of the steeple” form, having two piston rvds
placed diagonally, with the wain or crank shaft run ing be.
tween them ; and in order to make the cylinder as compact as
possible the cylinder cover is provided with a segmuntal chasy
or depression, in which the crunk passes,  The engine s single-
acting, the air pressure acting on the underside of the piston
only, the air is admitted from the heater by means of a
“ poppet” valve I, moved by a cam at G on the main shaft,
There is a similar valve, also moved by a cam, which opens
from the cylinder to the exhaust. This valve is shown at I,

The chief peculiarity in this engine 16 the methiod by whech
the top of the cylinder serves as the air pump, and is made to
convey into the hieater for expansion the reduced bulk of air
rcquired for the dae performance of the engine. The tup of
the piston does not reach the cylinder cover, but thercasa
clearance space left between the,  The resuitis that the pres-
sure in the heater should never eaceed 15 1b, vu the syaarcinch
the oxtent of this pressure is obtained entirely by the amount
of clearance space above the piston the action of which may
be thus cxplainad . The piston uses until it coutpresses the an
contaitied 11 the air pump to half 1ts volume, ur te & pressure
of 151b. pur syuare inch, and not till then does there eaist
cquilibrium between the air 1 the gir-pump and that in the
heater.  The pumnp (alve Q then opens, and during the remain-
dur of the strohe air 15 pumped 1nto the furnace. At the end
of the stroke the valve Q cluses, leaving still 15 1L, pressuse m
the bpave above the pistun.  As there 3s no fusther esuape for
this, it acts upon the pistun during purt of the down strube and
equalises the action of the engine, a small fly-wheel only 15
therefore required,

This, is of course, not any advautage in power, for whatever

| power Js acquired in order to obtain this pressure of 15 ib.above

the pistun, must be deducted from the foree of the up-stivhe, 1t
is unly transforred from the lower side of thic prstun to be util-
ised above by the subsequent expansion of the compressed ate.
After this expansivn has ceased the inlet air-pump valve below
Q opens, and adiits the quaniity of cold air required fur the
next struke of the engine,

KASTENBEIN'S TYPE COMPOSING AND DISIRIBUT-
ING MACHINES.—(Seuv page 73.)

Machines for composing and distributing ty pe have vreupicd

space uuder the giate is scparated from the upper pert b, o) the minds of inventors for mapy years and therv docs not
muderatdy air-tight diaphragm, and ab ve the grate is au|scen to be any rcason why a satisfactory svlutivu of the
annulus of segmental firc-bricks (as shown) with sumi-c3Lin- | quistion should not some day be arrived at. The probalality
drical grooves at their juint-, so that when placed togethici thie | is that like many other similar things the machines will
centr f rms a (ylindrical Lopper coutainiug a sture of fu 1| imwprove gradually by the independent labvor of different

sufficient fur suv. ral Liours’ worh, an | the groovas at the juints
furm a suiics of vartical flues through the brichs,  The column
of coal ve wend s it is consumed on th £ anace b oas, and
the air, coming iuto cu tact with nothing Lut coal in a state of
fut um iguition, all the products of combustion must pass
through the ignited portion, The channels in the fire-bricks
that serve as flues buing also white-hot, no wnconsumed fire
gases can pas-~ through.

The furnace ha- a cover Ly which 1t can be hermdtically
clused in front of the aslipit, shown at Z, and there is a similar
cover for filling the coal hopper at Y. The products of com-
Lustion after leaving the channels of the bricks ar it by a
bafilo -, Jate W, Lindd with fire-day, which jrevents the cover
1 the furnace from getting unduly hot. The fice-bricks are
sop ¥oted £ om the out ide shell of the stove by a nng of pow-
dered brick orashies Tho e are two cold air supy by 1nlets to
the fire, the one belew the hreat T, aud the ot!er aiove the
e at N, and thete is a swing valve, by which more v less of
the air supply is ditected below or above the ure.  1f all the
air be dirccted be'ore the fire the combustion becomes vory in

tense, and th heat, and conscquent expansion of the air, vor-

minds, The machines which we ulastrate, from  Tae
Engincer, on page 73, bave buen adupted by the proprictoss
of the Times and are now uscd in several printing establish-
meuts, Many improveincnts yot remain to be made bat the
machines are certainly nscful and cativiady ingenious.

Considering that nearly & hundred different charactuts,
ninety-six in fact, have to bo composed aud distributed with
speed, the parts of the machines are necessarily complicated
number if not in form , but we hope that with the aid of the
accompanying cngravings all the main parts will be made
intelligible to our readers.

Figs. 1 and 2 represent front and side elevativns of the
composing machine. Each letter, or other character, has ity
own receptacle, or type box, in which the characters bic on
their sides and onc upon the other; these type boxes, which
are gencrally about 15in. in length, are mounted on the top
of the machine, and are marked ¢ in the engravings. Tno
boses are without bottoms, which are replaced by a plaie in
the machianc, from which the lowest of the types is pusiiad
when wanted by menpns of a shide, when this shde recedes,
the type falls in a veriical pusition, face upwards, tuto a
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