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of the external air, the inner swrface being exposed  towards a
highly heated enclosure will be less atferted. It is to be ob-
served th it the temperatare of the external surface of the regene-
rator cannot at any time be greater than that of the air escaping
through tha pipe 7, and that the temperature of the internal
sitface can never be less than that of the air ssuing from this
surface, on its passage into the working cylinder, or rather,
heating chamber,

The preparation necessary for starting the engine ¢ nsists in
“ keeping up 2 slow fire in the furnaces, for about two hours,
until the various paits contalned within the brick work shail
have become maderately heatel, and then charging the receiver
with air by means of a band-pump,” until the gauge shows a
pressuse of aliout 8 pounds above that of the external air.  The
upper valve, g, is then opened by a starting bar, and the com-
pressed air flows into the working cylinder, and begins the work
of raising the piston.

We are now prepared to enquire into the

TIHEORY OF THE MOTIVE POWER OF THE ENGINK,

Lwill first siate a few principals which it is important sheuld
be kept in view,

1. The expansive foree of the heated air under the working
piston must be sowewhat less than that of the compressed air in
the receiver; otherwise the air in the receiver would have no
tendeney to low from it into the hemting ckamber.  The differ-
ence may not amount to more than a few ounces; it depends
upon the olntructions to the fice flow of the air and the relative
size of the apatare of commumeation and heating chamber.

Whon the air is flowing from the supply eylinder into the
receiver, its olastic force must exceed that of the air in the re-
ceiver; for the additional reason, beside that just stated, that the
vales in the supply piston would close if no such difference of
pressure existed.

In sacking to determine the power of the engine, I shall how-
ever disregard the inequality of pressure and suppose the expan-
sive force of the air to be the same in the working and supply
cylinders as in th? rezciver, so long as the communications be-
twean them are opea.

3. Since the two connected pistos are of unejual size, and
the clustic force of the air pressing upon them the same or nearly
the same, the entire upward pressure exceads the downward pres-
sure, and the two pistons are urged up with a force equal to
the ditference of these presures.  ‘Lhis statement is here male
with respest 1o the actual pressures subsisting when the commu-
nications are open.  We shall see hereafter that it might also be
made in regard to the mean eldective pressures thronghout the
stroke. )

4. In the enaines of the Ericsson the cut o is introduced at
the 3 stroke, and therefore the space underneath the waorking
piston into which the air is adwmitted from the receiver, before
the cut oft’ valve is closed, is equal in volume to the interior of
the supply cylinder. It will soon be seen that this is in accord-
ance with a generl principle, the adoption of which is essential
to the most eflicient operation of the present form of engine.

5. When the engine has reached its permanent working state,
the quantity of air admitted into the working cylinder, each
upward stroke of the piston, cannot exceed the quantity forced
into the receiver, from the supply  a-der, during the same
interval. T fact it wnust be less, by .ason of the waste from
leakage und clearance.

Now it will Le perceived that if this quantity of air, after bein
admitted into the working cyhnder, as fust supposed, retaine
the same tempature, its elastic force would be the same as that
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of the external air (15 fbs. say, per square inch) since the same
quantity originally filled the supply cylinder, at this pressure.
But it we suppose the temperature to be elevated 480°, or
thereabouts, by the heat derived from the regenerator and the heat-
ing chamber, its elstic force would be doubled, or amount to
30 lbs, per square inch. Lo realize thls supposition the com-
pressed air in the receiver must therefore have an expansive
foree of over 30 1bs, or 15 ibs, above the atmospheric pressure.
I the working temperature in the lower cylinder were 354 ©
above the temperaiure of the external air instead of 4809,
then the pressuze in that evlinder, and of nesessity therefore in
the receiver, would be 12 fb<, above the atmospherie pressure,
(i.e. 32ithsof 15 1bs) It will be seen then that the working
preswee in the seceiver and the working tempersture in the
principal cylinder are necessarily connected together—:that the
one determines the other,

It is here supposed that there is no leakage or clearance, but
the fast is otherwise; and therefore the quantity of air adwitted
into the working eylinder, each ascending stroke, is less than
that which is expelled from the supply eylinder into the receiver.
If we suppose the pressure in the receiver to be 8 1bs, abovethe
atmospheric pressure, and  that the leakage and clearance, at this
pressure amounts to 3, then 3 of the air furnished by the supply
cyluder will enter the woking cylinder, and its elastic force,
for the § stroke would be reduced to 113bs (§ of 15 ibs,) by
the expunsion, if the témperature remained unchanged, but the
480 ° of alditional heat will augiment this to 22% 1bs, or 151bs,
+ 7} lbs. Now S ibs above the atmospherie, is the actual
woking preswre of the engines, we may conclude therefore, that
if the working temperature 15 $80 © above the atmospheric tem-
perature or a little fesg, the waste fiom leakage and clearance,
during ‘Le double s'rohe, mus’ amonnt to nearly 3. The actual
working temperiture is undou'stedly less than this, Lut how much
I have not Leen able to ascertain with certainty.  The actual
leakage is therefore less than 4, but its exact amount cannot at
present be determined.  According to the newspaper accounts
tite working temperature, on the trial trip, was about 450 ©,
or #1182 above the temperature of the air (taken at 32 2.) This
would make the waste, from leakage and clearance, about §. It
unloubtedly lies Letween 3 and §.

Working at a given temperature, and with a given cut off,
the leaknge will determine the working pressure.  To show this
suppose the elevation of temperature to be 480 2, and the leak-
age Fat a pressure of &bs,, shown by the recciver-guage; then
at 12 fbs. pressure the leakage, if we disregmd the clearance
which ix comparatively small, wonld be $ths, and the clastic
force of the air in the working cylinder would be reduced from
7% b= to 37 tbs.  If the commmunications remained the same,
so great a ditference of pressure between the receiver and the
eviinder could not be realized; an additional quantity of air
would flow out of the receiver, and this would go on for cach
successive stroke until the pressure in the receiver was reduced
to 8 1bx. or thereabouts, when the pressure in the cylinder would
be 7% Ibs, and the engine would be wvearly in its permanent
workiug condition.

From this cause, (viz, the leakage,) mainly, ss it would scem,
the expected pressure of 12 Jbs. has not been obtained in the
warking of the engines of the Ericsson. This isin fact the
reason assigned by the builders of the engines, for the fact that
no higher pressure than £ Ibs has yet been realized.

There is another mude of presenting the theory of the motive
power of the caloric engine.  Suppose that the constant presswie
in the receiver is 15 Tbs. 4 15 Ths.  On this supposition air wiil
begin to pass from the supply eylinder into the receiver, at tho
ond of the ¥ stroke, or thereabouts, and will continue to flow to
the end of the strake, ata pressure a little above this. At the
ond of the & stroke of the supply piston the bady of air which



