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To all whom it may concerw: ’

Be it known that I, RALPH B. HAIN, a citi-
zen of the United States, residing at Grand
Rapids, in the county of Kent and State of
Michigan, haveinvented certain newand use-
ful Improvements in Combustible-Vapor En-
gines; and I do hereby declare the following

to be a full, clear, and exact description of thev

mventlon, ‘such as will enable others skilled
in the art to which itappertains to make and
use the same.

My invention relates to 1mprovements in
combustible vapor engines, and its object is
to provide the same with certain new and use-
ful features, hereinafter more fally described
and particularly pointed out in the claims,
reference being had to the accompanying
drawings, in Whlch—

Figure 1 is a vertieal sectlon of a device
embodying my invention, on the line 1—1 of
Fig. 2; and Fig. 2 an elevatlon of the same.

lee letters refer tolike par ts in both of the
figures. :

A represents the cylinder of the engine,

which is closed at the top by a suitable head

A’ and open atthe bottom, being downwardly
connected with a compression chamber B,

~ within which chamber i3 the usual eranked
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shaft and connecting rod, the upper end of
said rod being pivoted to a piston C travers—
ing the eylinder A. -

D isacheckvalvefor admitting the charwes
of combustiblevapor to the compression cham-

) ber, and E a pipe extending from the compres-
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sion chamber to the valve chamber E’ at the

top of which latter is a ¢heck valve F to pe-’
riodically permit the charges to passinto the.
fire chamber G leading from said check valve

to the upper end of the cylinder A.

Above the check valve F and opening into
thechamber Gisarecesscontainingan igniter
of any suitable construction not herein de-
seribed in detail, but only in its relation to
the other parts. Surroundingthe eylinder A
is a water jacket M and outside of said water
jacket is another casing or jacket N, having
openings near the bottom and forming an air

jacket which latter is prolonged upward and -

incloses an exhaust pipe J, arranged in line
with the axis of the cylinder A and above the
same, At the top of said pipe and jacket is

a connecting cap or ring having inwardly in-

clined openings L, and the lower end of said
oxhaust pipe is inserted in the axis of the
head A’, in which head is an exhaust port
1’7, extending radially within said head and
thence vertically down the side of the eylin-
der A;asatI’,opening into said eylinder near
the bottom thereof at I, whereby as the pis-
ton descends the port I is uncovered and per-
mits-the contents of said eylinder to pass out
through the ports I, I’, I/, and-pipe J. Said
exhaust by lateral action causes a rapid up-
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ward circulation of air through the air jacket, -

said air entering at the openmg_s 3 O and es-
capmcr “at the openings L. “This eurrent of

air thus serves to aid in cooling the cylinder

and exhaust pipe and prevents thesame from
radiating heat into the surrounding space
which is espe(nally desirable in certam loca-
tions, such as in boats, or close rooms.

".'The operation of my device is as follows:

Upon the upward stroke of the piston a charge
of combustible vapor is takén in at the check

D. Upon descent of the piston this chargs is

“sufficiently compressed tolift the check F and
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pass over into the eylinder expelling the con-

tents of the same through the exhaust pas-
sages, now opened by uncovering of the port
I. As the piston rises, this charge.is now

-eompressed within the upper end of the cyl-

inder, and the fire chamber G. This com-
pressed charge is now fired by the igniter H,
and drives the piston C downward, with suf-

ficient force to operate the engine, the check

F being seated at the instant any back press-
ure comes thereon.
valve'F being at the outer end of the cham-
ber G, the incoming charge however small
sweeps all the products of eombustion away
from the same and insures certain firing of
the new charge, and cleanliness of the valve

So also the new charge coming in to the cyl-
inder at the upper end as the old charge is
passing out at the lower end thereof,said new
charge does not get mixed with the produects
of the old, but carries_ the same ahead of it
toward the exhaust port;-also if a-partial
charge only is admitted the new charge is
kept wholly separate from the residue of the
old and at the top of the cylinder in proper
place for effective firing by the igniter and
undiluted; while the residue of the old charge
is next the piston and ﬁlst to escape at the
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The igniter H and check -
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next exhaust. The engine thus operates as
effectively and economically with partial as
with full charges. ‘

What I claim is—

1. In acombustible vapor engine, the com-
bination with the eylinder having an exhaust
port intermediate its ends, the stack sur-
mounting said cylinder, and a water jacket
surrounding said cylinder, of the exhaust
passage extending through said water jacket
and openingintosaid stack,and the air jacket
surrounding said water jacket and stack and
open to the atmosphere at its ends, substan-
tially as described.

2. In a combustible vapor engine, the com-
bination with the cylinder having an exhaust
port intermediate its ends, the stack sur-

mounting said cylinder, and the water jacket
surrounding said eylinder, of the exhaust pas-
sage extending through said water jacket and
opening into said stack, an air jacket sur-
rounding said water jacket and stack and
formed with openings at one end, and a ring

| secured to the tops of said stack and air jacket

and formed with a flange having openings
communicating with the space in tho air

‘jacket, substarntially as described.

In testimony whereof I affix my signature in
presgnge of two witnesses.

RALPH B. HAIN.
Witnesses:

LUTHER V.. MOULTOXN;-
WirLLiam S. McCov.
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