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To ol wwleom. 7t ey coneern: valves being operated at suitable times by

[Be it known that I, WILHELM MAYBACH, | any of the common forms of valve-gear, for
manager, a subject of the King of Wiirtem- |/the purpose hereinafter stated.
herg, anda resident of Cannstadt, inthe King- Y Oneend of the condenser, 1n the case shown g5

5 dom of Wirtemburg, in the German Empire, | the end farthest from the passage ¢, is cou-
have invented certain new and useful Im- | nected by a passage /it to the inclosed crank-
provements in Kxplosion and Combustion | case C, the latter being in free communica-
Motors, of which the following is an exact | tion with one end of the cylinder ¢. It will
spectfication, ' thus be seen that the condenser is in com- 6o

1o My invention relates to cerfain improve- | munication with the cylinder on opposite
ments in explosive engines or motors; and | sides of the piston, one such communication
one object thereof is to provide a device for | being controlled by a valve, suech as the
completely remuouving the products of combus- | valve e. |
tion from the eylinder of such an engine or | Suitable relief-valves f are provided in the 63
15 motor after a working stroke has been made. | passage /i, by means of which valves any ex-

A further object is the provision of means | cess of pressure in the condenser over that
for creating a vacuum in the eylinder of the | of the atmosphere may be automatically re-
engine, which, in addition to assisting in the | lieved.
removal of the last remnants of the products T'he valve ¢ 1s so arranged and timed in its 70

20 of combustion from the cylinder, shall reduce | operation with respect to the movements of
the back pressure on the piston during its | the piston and the other operating parts of
working stroke. the engine that i1t will open to admit air to

These objects I attain by means of the con- | the cylinder during the expelling stroke of
struction hereinatter set forth with reference | the piston, as well as the other stroke, so that 75

25 to the accompanying drawing, in which the | as the piston expels the bulk of the gaseous
view represents a vertical section of an ex- | products of combustion from the eylinder
plosive motor or engine, showing my inven- | the air drawn in through the air-admission
tion applied thereto. valve acts to forece the last remnants of the

Referring to the drawing, the letter a indi- | said gaseous products out of the eylinder and 8o

30 cates the ¢ylinder of an explosive-motor, | into the condenser.

~which eylinder is suitably supported on and In operation, when the piston has begun
counected to a crank-case C, in which eylin- | its return or discharge or expelling stroke,
der operates in the usual manner a piston a’, | after having been driven forward by an ex-
having suitable connections (shown diagram- | plosion of the gaseous mixture, the valve e 8

35 matically) with a erank. A passage ¢ con- | is opened and the produets of combustion
nects one end of the ¢ylinder—in this case | flow through the passage ¢ to the condenser
the upper end—with a condenser ¢, which in | d, where they are partially condensed, such
the present case 1s of the'surface-condensing | condensation of the gases creating a vacuum
type, although it will be obvious that any | or partial vacuum, which assists in drawing go

4o desirable type of condenser may beemployed. | said gases from the cylinder, and any over-

A disk valve ¢ is seated in the passage ¢, as | pressure which may exist at the beginning of
shown, and this valve is so coastructed and | the expelling stroke of the piston is readily
connected with the valve-gear as to be oper- | relieved by the opening of the relief - valves
ated periodically through the medium of one | f. The valve ¢ is also open during this gs

45 of the ordinary forms of the saild valve-gear | stroke of the piston, and as there is a vacuum
as employed in engines of this kind. In the cylinder a, as above indicated, air is

An alr-admission valve ¢ is so located as | readily drawn in through the air-admission
to provide for the admission of air to the ¢yl- | port controlled by the valve ¢, and as the ex-
inder at the time and for the purpose here- | pelling stroke of the piston nears its comple- 100

50 Inafter stated, and a valver is provided for | tion this inflow of air expels the last rem-
the admission of the explosive charge, these | nants of the products of combustion, the air
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shown.
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acting to force said last remnants out of the
cylinder into the condenser, and the valve e
is ¢losed before the piston begins its second
forward stroke. Air and the charge of oil or
gas composing the explosive mixture are
drawn in through the valve 72 on this stroke of
the piston, and on the second return stroke
sald mixture of airand gasoroilis compressed
In a manner common to motors of the type
The charge is exploded by any suit-
able means,and as the pistonisdriven forward
the vacuum existing in the condenser, and
hence in the passage h and inclosed crank-
case C, increases the efficiency of operation

very materially. |

It will be understood that while this in-
vention 18 shown as applied to an explosive-
motorof the four-cyecle type it is not restricted
to engines of this type, as it will give equally
good results if applied to engines operating
on other cycles. |

Having thus described my invention, what
I claim, and desire to secure by Letters Patent
of the United States, is—

- 1. In an explosive-engine, the combination
with a cylinder provided with suitable ports,
a piston operating therein, a condenser and

passages connecting the same with the cyl-|

668,111

| inder on opposite sides of the piston, one of

said pistons being controlled by a valve, of
an alr-inlet valve for admitting air to said
cylinder, said air-inlet valve being so ar-
ranged and timed inoperation as toadmit air
into the cylinder daring the expelling stroke
of the piston, and thereby force the last rem-
nants of the products of combustion from
the cylinder, and means for operating said

valves, substantially as deseribed.

2. In an explosive-engine the combination
with a cylinder, a piston operating therein,
and a condenser in communication with the
cylinder on opposite sides of the piston, of
means for admitting air to the eylinder dur-
ing the expelling stroke of the piston so
timed In operation as to cause the air to
force the last remnants of the products of
combustion from the cylinder at the end of
the expelling stroke, and means for admit-
ting explosive mixture to the ¢ylinder for ex-
ploding the same, substantially as desecribed.

In witness whereof I have hereunto set my-
“hand 1n presence of two witnesses.

WILHELM MAYBACH.
Witnesses: |
HERMANN W AGNER,

WM. HAHN.
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