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“To all whom it may concerm:

ot

Beitknown that I, STEPHEN-WILCOX, a citi-
zen of the. United States, residing at Brooklyn;

“in the eounty of* Kings and State of New York,

have invented & new and useful Improvement
in Gas-Engines, of which the following is a
specification, reference being had to the ac-

- companying drawings, forming a part of the
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same, in which— _

Figure 1 represents a longitudinal seetion;
Fig. 2, a cross-section through the cylinder-
wall on the line z z; Fig. 3, a vertical section
through the line y 4, and Fig. 4 a transverse
section through the line z z.

The object of this invention isto reduce the
loss of heat in this class of engines occasioned
through conduction, radiation, and exhaust;
and the invention consists in intercepting the
escaping heat and directing it to the combu -
tion-chamber, as hereinafter described.

It is well known in practice that about fi..
per cent. of the heat generated is eonducteu

through the walls of all water-jacketed eylin-.

ders, thirty per cent. escapes throngh the ex-
haust-passages, and five per cent. is lost by
radiation, leakage, &c., while but about fifteen
per cent, is converted inio power; and ib is
evident thatif a portion of such escaping heat

_is intercepted a higher average temperature
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will be obtained in the eylinder or combus--

tion-chamber; and to this end T will procced
to describe an engine adapted to secure this
result. - . , :

I have illustrated my invention in connec-
tion with a single-acting engine trunked af its
cool end to form an air-pump, and the cylin-
der provided at its opposite end with an ex-
tension-chamber, in which the hobt gases act

~ upon a plunger connected tothe main piston..
40 .

In the drawings, «.represents the eylinder,
in whieh the piston b reciprocates; and ¢, the
extended chamber of the cylinder, in which
the hollow plunger d is arranged, the latter
being connected directly with the piston b.
The piston b is constructed with a trunk, e,
that passes through a stufing-box, and is also
provided with an interior connection, g, to
whieh the eonnecting-rod of the engine is at-
tached, this trunk arrangement providing an
annular space that is utilized as theair-pump
chamber, the piston b acting as the air-pump.

‘the jacket is elosely fitted.

hrepresentsawrought-ironjacketsurround- -
ing the cast-iron shell of the extended cylin-
der-chamber, the latter being constracted with
external ribs or projections, 4, (shown in the 55
cross-sectional view, Fig. 2,) against which
This jacket I
firmly supports the cast-iron shell of the ex-
tended chamber, and its elasticity provides

| for the contraction and expansion-of the eyl- 6o

inder, the expansion of the latter tending to
straighten the wrought-iron jacket between

its points of bearing on the external projec-

tions of the ¢ylinder. The working-eylinder
is water-jacketed as far as the piston reecip- 63
rocates, the latter being also made hollow to
provide for water-circulation. 7he plunger
d is kept ab a safe temperature through the
medium of a coil of water-pipes, as shown at
s, which are connected to the water-cireulation 70
in the mauner shownorinany convenient way.

In passing the compressed air through the
space provided between the chamber and its
sarrounding jacket on its way to the cylinder
or combustion-chamber, I cause the currentof 75
air to flow uniformly over the whole exterior
surface of the eylinder and through a series of
passages, 7, between the eylinder and jacket
that connect with the valve-box. The air en-
ters the jacket through a pipe, m, leading from 8o
a water-trap, », located between and commu-
nicating with the air-pump, and passes into the
valve-chambers through a series of openings,

p, in the flange of the valve-chamber nozzle.
(Shown in cross-seétion, I'ig. 4.) The tem- 85
perature of the air passing through the jacket

is controlled by a water-jet, »,arranged within
range of the air-pump induction, the water-
jebt being pulverized by an air-jes, u, leading
from the receiver. That portion of thespray go
condensed on the surfaces of the cylinder and
valves, or any excess of water suspended in
the entering air, will separate and collect in
the trap =, from which it mny be drawn
through the cock v." - s

To recover s portion of the heat of the ex-
haust, I place a- regenerator, w, between the
valve-box and the eylinder, as shown in Fig.

1. ‘The regencrator is coinposed of aseries.of
metal plates drranged above a series of per- 190
forated partitions made of porecelain or simi-
lar substance, and the pipes that convey the
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inflammable flnid to the combustion:chaner
are passed centrally through the regenerator; -
as shown at o, Pig. 1, the point of combustion
being located within the cylinder, and the
5 charge of inflammable flaid brought in con-
tact with the air after the latter passes there-
generator. It will therefore be seen that a
portion of the heat of the exhaust product of
combustion in passing through the regenera-
1o tor will be retafned therein and carried back-
" to the cylinder by the next charge of air fol-
lowing each exhaust. The entering air js thus
heated in three successive stages—first, 5y con-
tact with the hot eylinder; second, by passing
15 through the regenerator, and, third, by re-
. ceiving the full complement of heat.in the
“.combustion-chiamber.
The igniting-flame is conveyed to the com-
bustion-chamber th rough the pipe f, arranged
20 adjacent to the ofl-supply pipéo,the igniting-
candle being thereby removed at such a dis-
tance from the combustion-chamber that the
cushioning or other pressure in the latter will
nob force the burned gases back and extin-
25 guish the flame. : ‘ ’
- The ignition is elfected by a candle, ¢, bav-
- ing an air and oil supply, as shown in Trig. 3,
and a valve, I, operated by any convenient
moving part of the engine mechanism, which
30 willopenthe valve just in advance of the main
valve, so thag the current of air will con vey
the flamdé throogh thé pipe f to the combus-
tion-chamber.
Having thus fully deseribed my invention,

what I claim, and desire to seeure by Letters 33
Patent, is—

1. In a gas-engine,.a regenerating device
arranged between the point of ¢ombustion,the
air-jacket, and the exhaust-passage; whereby
a portion of the heat of the escaping produets qc
of combustion is intercepted and returned to
the combustion - chamber with the entering
air. . ) '

2. A gas-engine provided with =a Jacket
forming a passage to the entering dir, and a 45
connected water-jet for supplying moistare
to the air, whereby the temperature of the
Jjacket and cylinder is regulated.

3. Anigniting device having an oil and air
supply, the Jatter being provided with an zo
auxiliary valve operated by the engine mech-
anism, so as to allow s small current.of ajr
to flow past the igniting device and convey,
the flame to the combustion-chamber.

4. In a gas-engine, an igniting deviee hii 55
constant communication with the combustion
chamber, and located at such distance there-
from as to-prevent the cnshion or other press:
ure from forcing hack the burned gases and
exbinguishing the flame. : 6o

5. Auair-pump of a gas-engine, provided
with a water-jet for moistening the air, and a
trap for coliceting and removing condensa- -
tion or an excess of watereontained in the air.

. STEPHEN WILCOX.,

Witnesses:

C. W, Forpis,
C. R. WATERBURY.
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