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To all wiO3, it may concern: 
Be it known that WARNUM. F. CARPEN 

TER, a citizen of the United States, residing 
at Cleveland, in the county of Cuyahoga, and 
State of Ohio, have invented certain ney and 
useful in provements in Explosive-Engines, 

do declare that the following is a full, 
clear, and exact description of the invention, 
which will enable others skilled in the art to 
which it appertains to make and use the same. 

sy invention relates to explosive engines, 
and the invention consists in an engine 
adapted to be converted into either a two 
cycle or four-cycie engine, or from one to the 
other, at the will of the operator by means. 
of a single waive, ail Substantially is shown 
aid described and particularly pointed out 
in the claims. 

in the accompanying drawings, Figure i is 
a vertical sectioiaai elevation of an engine of 
a filarine pattern embodying the invention, 
taken in line a-c, Fig. 2, and Fig. 2 is a 
iain eievation of the inachine at right angles R 

to Fig. I looking from the left. Fig. 3 is a 
perspective view of the valve. 

the purposes of the present illustration For 
of tine invention I have chosen a well known 
and popular style or manufacture of marine. 
engine of an upright or vertical type, but the 
style or kind or use if the engine is not in i} 

itself material, and the invention is equally 
adaptabie to engines of a wholly different, 
kind or type from that shown, and to any 
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arrangement thereof whether vertical or 
horizontal, and stationary oil portable. Fol 
xample, have planned its introduction 

into an engine for automobiles lid general 
traction purposes, such as street cai's aid th 
like, and hence the in Yention is regarded 
being practically as broad as the art to wie 
it, relates and as being applicable to explosive 
engines generally. Now, with this broad 
conception in view, we come to the present 
embóliment of the invention which coll 
prises a cylinder C, a base 3 upon which the 
structure is erected, a piston P and a cycle 
controlling and converting vaive Y. A. 
crank shaft extends through base B, or, 
more properly, between said base and the 
botton portion of cylinder C, and rod F. Con 
nects the crank of said shaft with piston P. 
The wall of the cylinder is provided with the 
usual cooling jacket, and the engine has a 
gas and air intake A at One side which dis 
charges inte the well W within the base or 
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; ,' or of the cylinder where admixture of 

S fecification of Letters Patent. 

plosion chamber before piston P. 

5Patented Sept. 3, 1903, 
Seria fio. 507,52. 

the elements is effected, and a sufficient con 
pression of tile mixture occurs in this well to 
force the mixture orgas forward into the 

Exhaust, 
, is insii 
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for the products of explosion frien 
her is by exit E. Gas, or 
mixture from wei: or space 
plosion chamber through ti 
in which the cycie 
located. 

Now, at this point, in the test 
pause to note again that by i. 
is possible to have either a 
four-cycle engine at will an 
taneous fonversion fro: One 
cording as either inay 

ties of the engine may be taxes 
stee, grade, and in Sufi 
would be worked as a two-cy 
est, possibie deves) 
it is ci : 
grades as the S. 
travel the fou 
deemed bett 
conveni 
action : 
formed 35 
an expei 3rior ville 
govert hins a ' 
the yaye W. 
inellis, 3r father 
operating no 3. 
ries the w:ive into : 
tion and to tilis en 
a rod 4 adapted it 
yaiye (th&iser 

ily lic over 
takes the valve out of 
held in working relati). 
in Fig. 2, and open silt 
rotation through said it 
tion the passage 3 is ope: 
constantly except is it 
P during the strok 
open or yaliveiess ; 
form 8 in there is ::ii 
forward stroke of the pisto!, 
being adepted to ignite the 
such stroke. SCR 
fills the explos 
pressing airifo 
it retires in its Siosi, Si: ; 
waste products froin the prec 
are swept Oita inoie Or less 

  

  



by crowding them down to the exhaust poet. 
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valve through gears and couinectiolls seen in 

3. 

through exhaust. E. A rib or titl 6 on the 
piston in front of inlet, duet 3 causes the in 
lowing gas to be deflected to the forwar or the expansion of the coinpressed vitiated outer end of the explosion chamber, thus 
promoting clearance of the vitiated products 
Valve W is segmental in cross section all has 
a hub 7 by or through which it is secured to 
rod or shaft 4, Said rout is controlled for ad 
justment of the valve to alld frolii Working 
position by lever L, which has a head 9 piv 
oted thereon and constructed to receive the 
headed end of rod 4 rotarily therein, thuis 
providing for the rotation of said rod and fle 
Fig. 2. These involve a shaft, J, which is 
supported at its ends in brackets or 85ms 10 
and carries a bevel gear 12 below in mesh. 
with bevel gear 13, on main shaft S, and a 
bevel gear 14 on the other end which meshes 
with gear 15 on a sleeve 16 on the end of rod 
4. The said rod is slidable in said sieeve to 
enable the valve to be incved lengthwise out 
of position as to gas duct 3, but is so engaged 
in or with said sleeve as to be always rotated 
thereby, in any position of the valve, when the engine is running. 

it 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 aid closing the ducts 2 through 
which these elements enter together when on 
the back or return stroke, in this instance 
tie said elements are contained in wetl W, 
but any other space, chamber, or recep 
tacle inay be employed for this purpose and 
so also may any suitable mechanish be en 
ployed for operating the valve, whether it 
proceeds initially roi) shaft, S or froin sonne 
other rotating or opening part. 
When the eigine ruins on a four-cycie ad 

iustment, of the valve there are tw: down 
strokes of the pistol and the exhaust, port is 
opened twice before are explosion occurs. It 
this operatio:) there is compression of what 
ever products of goal bustion remain in the 
cylinder after the first down stroke, but 

other stroke. 
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whatever power is absorbed in making, this idle stroke is measurably compensated by 
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 closed through alternate 
strokes of piston, or is open only for every 

Obviously this works a coln 
siderable saving in gas and at the Salihe time 
leaves the engine with Stufficient power, say 
for ordinary or average conditions. 
The word “gas' in the claims has refe 

ence to the explosive mixture. 
What I claim is:- 
1. An engine having an explosion chamber 

and a piston thereit), a duct for the charge 
leading to said chamber, a rotatable valve in 
said duct, means to rotate said valve and oper). 
and close the same at alternate strokes of the 
piston and means to retire said valve bodily 
from said duct and leave the duct unob structed, whereby a two cycle engine is ob 
tained. - 

2. A four cycle engine having an explosion. 
channber, a piston and shaft, and a gas sup 
ply duct to said chamber, a rotatable valve 
in said duct, means to continuously rotate the 
valve while the engine is in operation, and 
means to retire they alve fron said duct to 
obtain two-cycle operations. 

3. A four-cycle engine having a vertically 
disposed explosion chamber, a piston and É, 
duct leading to the said chamber, a rotata 
ble valve in said duct, and time gears to ro 
tate said valve once during two strokes of 
said pistoi), a shaft, slidable in one si said 
gears and having said valve fixed thereto, 
and a lever to operate said shaft, and retire said waive. 

in testimony whereo!' I sign this specific:- 
tion in the presence of two witnesses. 

WARNUM F. CARPENTE 
Witnesses: 

R. B. MissER, E. M. Fisii ER. 
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