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To all whom it mey concern:

Be it known that I, Varwuym F. Carerx-
TER, & citizen of the United States, residing
at Cleveland, in the county of Cuyahoga and
Siate of Uhio, have invented certzun new and

useful wmmv“ments in Explosive-Engines,
‘ z«md do declare that the following is a fuh,

clear,and exact description of the Invention,
which will enable others L,kﬂieu in the art to
which if appur talns to make and use thesame.

My mvenaon relates to ﬂ"plosme engines,
and the invention consists in an engine
adapted to be converted mto either a two-

oy Li or mur-"yvie GIIGID , OT from one to the

other, at the will of ihe opcmtm by means

of a single vaive, all substantially ssshow
anxd described and particularly point
in the claims.
~ In the accompanying drawings, Figure 1 is
a vertical sectional elevation of an. engine of
a ma wine pattern embodying the mventnm,
taken oh line o, g, 2 “and Fig. 2 is.
piain elevation of the machi right nglcg
o Fig. 1, locking from the left. I¥ig. 3isa
pors },%tn view of the valve.

e purposes of the present illustration
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of the invention I have chosen a well known

and popuia,r style or manufacture of marine.
* engine of

an upright or Veltl('&l type, but hc
&1*'1@ or 1-111&1 or use of the cn.u:mc i1s not in
itself materia ul, and the invention is equally
adaptable to engines of a wholly different
from that shown, and to any
arrangement thercof whether vertical or
horizontal, and stationary or portable. For

example, I have planned its in houucbmn

m an engine for automo‘):ks il mnem
tlac’mo]\ purposes, such as sulee{, cars and the
like, and hence the mwruon is 1&;&1%(1 a3
eing practically as broad &s the art to which
1t relates and-as being upphcab}e to oxﬂ; sive
engines generaliy. Now with this broad
b(mc@pumn in view, we come to the vu esent
embddiment of the invention which com-
prises a cylinder C, a base B uj pon which the
str uutule is erected, a piston £ and a gycle
controlling -and 110‘@1‘51110 valve V. A
crank shaft es mmdo }noucﬂl base B, or,
more propetly, betwe"n sa;d base and the
bottom portion of eylinder C, and red B con-
necis the crank of said shaft with mston P.
The wall of the cylinder is plovuled with the
usual cocling jacket, and the engine has a

gas and air intake A ab one side which dis-
:,mrcxs into the well W within-the base or

£ torm of the cylinder where admixture of
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the elemonts‘ is effected, and » snd con-

pression of the mixture oceurs in this well to
foree the mixture or gas forward into the ex-
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ber is by exit B, Qas, or 1}
mixture from well or space W
plosion chamber T;L)d”‘? du(
in which the cyele "ommlh
locate
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g A b or tin 8 on the

through exhaust K.
piston in front of inlet duct 3 causes the in-

flowing gas to be deflected to the forward or

outer end of the explosion chamber, thus
promoting clearance of the vitiated products
by crowding them down to the exhaust port.
Valve V is segmental in cross section an- has
a hub 7 by or through which it is seenred to
rod or shaft 4. Said roul is conirolled for ad-
justment of the valve to and from working
position by lever 1, which has a head 9 piv-
oted thereon and constructed to receive the
headed end of rod 4 rotarily therein, thus
providing for the rotation of said rod and the
valve through gears and connections seen in
Fig. 2. Thess involve a shaft 4, which is
supported at its endg in brackets or arms 10
and carries a bevel gear 12 below in mesh
with bevel gear 13 on main shaft 5, and 2
bevel gear 14 on the other end which meshes
with gear 15 on & sleeve 16 on the end of rod
4. 'The said rod is slidable in said sleeve to
enable the valve to be meved lengthwide out
of position as to gas duct 3, but is so engaged
n or with said sleeve as to be always rotated
thereby, in any position of the valve, when
the engine is running.

1t will thus be seen that only a single valve
is employed in the entire engine and it is used
to convert the engine from one cycle to the
other, and that otherwise no valves are used
or needed. The piston controls the air and
gas intake, causing a suction when it travels
forward wnd closing the ducis 2 through
which these elements enter together when on
the back or return stroke. In this instance
the said elements are contained in well W,
but any other space, chamber, or recep-
tacle may be employed for this purpost and
$0 also may any suitable mechanism he em-
ployed for operating the valve, whether it
proceeds initially from shaft S or from some
other rotating or opening part,

» When the engine runs on a four-gyele ad-
justment of the valve there are two down
strokes of the piston and the exhaust port is
opened twice before an explosion cecurs,  In
this operation there is compression of what~
ever products of combus
cylinder after

whatever

strokes of piston, or is

898,317

power is absorbed in making this
idle stroke is measurably compensated by
the expansion of the compressed vitiated
gases. ~When this occurs however, the clear-
ance of said gas is more complete than when
there is but one down stroke of the piston to
clear the cylinder before another explosion
occurs. The gears which control the valve
and the valve itself are so constructed that
the valve remains clogsed through alternate
_ open only for every
other stroke. Obviously this works a con.
siderable saving in gas and at the sarme time
leaves the engine with sufficient power, sa;
for ordinary or average conditions.

The word “gas” in the claims has refer
ence to the explosive mixture.

What I claim is:—

L. Anengine having an explosion chamber’
and a piston therein, a duct for the charge

leading to said chamber, a rotatable valve ju
sald duct, means to rotate said valve and open
and close the same at alternate strokes of the
piston and means to retire said valve bodily

from said duct and leave the duct unoh.- *

structed, whereby a two cyele engine is ob-
tained. ' ) .

2. A four cycle engine having an explosion
chamber, a piston and shaft, and o gas sup-
ply duct to ‘said chamber, a rotatable valve
msaid duct, means to conting vusly rotate the
valve while the engine is in operation, and
means to retire the valve from said duct to
oblain two-cycle operations.

3. A four-cycle engine baving a vertically
disposed explosion chamber, s piston and &
duet leading to the said chamber, & rotata-
ble valve in said duct and time gears to ro-
tate said valve once during two strokes of
sald piston, a shaft slidable in one of said
gears and having said valve fixed. toarsbo,
and a lever to operate #aid shaft and rot T
said valve. :

In testimony whereof I sign this speeificn-
tion in the presence of fwo witnesses,

VARNUM F. CARPENTRT.
Witnesses: ‘ '
2. B. Moser, -
E. M Flsomy.
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