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To all whom it may concern:

Be it known that I, GEORGE B. DIXWELL,
of Boston, of the county of Suffolk and State
of Massachusetts, have invented new and use-
ful Improvements in Steam-Engines; and do
hereby declare the same to be fully described
in the following specification, and represented
in the accompanying drawings.

My invention, which consists in the combi-
nation of a hot-air-jacket thermometer and an
electric alarm, relates to improvements in
steam or vapor engines, whereby the cylinder-
condensation arising from the alternate cool-
ing and heating of the piston, its rod, and the
interior surfaces of the cylinder, (as well as
those of the intermediate receiver in some
forms of compound engines,) may be either
prevented or greatly diminished. This cylin-
der-condensation becomes greater as the meas-
ure of expansion is increased. The steam-
Jjacket diminishes it to so small an extent that
it may still be said to be the chief obstacle to
the economical working of engines.

I prefer fo derive the hot air from a sepa-
rate furnace urged by a system of steam-jets,
which, being increased or diminished by one
or more regulating throttle-valves, will in-
crease or diminish the supply of hot air to the
jacket; but any other proper means of heat-
ing and regulating the heat of the jacket may
be used. The hot-air jacket should not gener-
ally surround the valve-ports, but be sufficiently
withdrawn from them to avoid heating the
valves by conduction. I keep watch, then,
over the heat of the cylinder by keeping watch
over that of the steamn by means of a ther-
mometer or pyrometer within the c¢ylinder, or
within an adjacent cavity.

Of the aforementioned drawings, Figure 1
denotes a top view, Fig. 2 a sectional elevation,
and Fig. 3 arear elevation, of asteam-engine
cylinder, piston, and boiler, hot-air furnace,
and feed-water heater, the adjuncts necessary
t0 my invention.

In such drawings, A denotes the steam-en-
gine cylinder; B, its piston; G, the hot-air
furpace; B?, the boiler, and C* the feed-water
heater, the cyhnder and piston being repre-
sented in vertical section, in order to exhlblt
the interior arrangements, namely, the non-
condueting coverings & b ¢ ¢ to the piston and

interior of the cylinder ends, and a thermom-
eter, D, which lies in a cavity formed for it in
the metal of the eylinder, or in the clearance-
space when this is sufficient. The stem of the
thermometer 1D passes out through the side of
the cylinder, and through the jacket E, ap-
plied to such eylinder. Near the lower end of
the thermometer there passes out of it a wire,
which we will call wire A!, and which pro- -
ceeds to the pole N of a galvamc battery, I,
and serves to electrically connect this pole Wlth
the wire next above, which we will call wire B,
so long as the mercury is above the said wire
Bl and also with a wire, which we will call
wire C/, and which passes out through the top
of the thermometer whenever the merecury
touches it. This wire €’ is passed out through-
the top of the thermometer, or screws therem
in such & manner that it (the wire) can be
raised or depressed at pleasure, and be fixed
at any desired point, say, for instance, at 400°.
Fahrenheit. This wire C' should be con-
nected with an electric bell or alarm appara-
tus, A%, and through such with the pole S of
the battery, so that whenever the mercury
touches the wire, a current passing through
wire A! from the pole N, and round through
wire C! and the bell to the pole S of the bat-
tery, would give the alarm and notify the en-
gineer to diminish the heat in the jacket, as
hereafter described. The wire B! passes to
the electro-magnet D’, and thence to the pole
S of -the battery, in such a manner that as
long as the mercury is above B’ a current
flows from the pole N through Al, through the

~mercury through B!, over the electro-magnet

D¢, and thence to the pole 8. Thus, as long
as the mercury is above Bl, the electro-magnet
is a magnet, or is attractive, and holds its ar-
mature in contact, and, through the lever
which proceeds from the armature, it holds
out of the cup of mercury  the wire H,
which forms a portion of a circuit of another
electric bell or alarm apparatus, K. Thus, so
long as the mercury is above the wire B!, the
circuit of the bell K is broken; but as soon as
the mercury descends below the wire B! the
current from A’ to B!is broken, the electro-

‘magnet D’ ceases to attract the armature, and

the armature, being overweighted by the op-
posite end of the lever, or pulled on by a
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spring, $% ascends, the wire H descends into
the cup of mercury G, the circuit of the electric
bell K is eomplete, the bell rings and warns
the engineer that a previously-selected mini-
muom temperature, say, for instance, 3700
Fahrenheit, has been reached, and that it is
time to increase the heat in the jacket, as de-
scribed. It should have been mentioned that
the wire B! is supposed to pierce the ther-
mometer at the point marking the said tem-
perature of 370° Fahrenheit. C is the fur-
nace for supplying hot air for the jacket E.
N’ and O are pipes admitting steam-jets from
the boiler B? and they may or should be fur-
nished with throttle-valves or cocks P and Q,
by means of which valves or cocks the low of
hot air through the pipe R, and the branch
pipes S! and T thereof, and through the jacket
B, and thence through the pipe U into the
feed-water vessel C?, is governed.

Now, let us imagine the engine to be set at
work, and that the hot-air furnace is acting
too energetically. The mercury in the ther-
mometer will rise until it touches the wire C!,
and will thus complete the cirenit with the
wire Al, and the interposed electric bell will
give the needed alarm, and the engineer will

diminish the action of the furnace by partially

closing the throttle-valves P and Q. If these
be closed too much, the heat in the cylinder

will be diminished, the mercury will descend

below the wire BY, the circuit passing between

B! and Alaround the electro-magnet D’ is cut,

and D’ then ceases to attract its armature.

The wire H descends into the cup of mercury,

G completes the cireait, and the bell K gives

the alarm, and notifies the engineer to in-’
crease the action of the furnace by partially

opening the throttle-valves P and Q.

I claim— '

In combination with the steam-engine cyl-
inder, and its hot-air jacket or means of heat-
ing the cylinder, as and for the purpose speci-
fied, a thermometer and the electrical alarm
apparatus or apparatuses, substantially as de-
scribed, applied thereto, to indicate the ex-
tremes of temperature to be maintained in the
cylinder to prevent the formation of mist in
said cylinder, as or under circumstances as

stated.
GEORGE BASIL DIXWELL.
Witnesses:
R. H. Eppy,
J. R. SNow.

%




