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Ta a&l& whom Lt may concern:

Be it known that I, ANDRE BOﬁﬁARD DE
" BOUVAND, clerk, of 19 Rue de Provence, in
- the city of Parls, Republic of France, have

_mvented an Improved Exhaust-Valve Mech-
anism for Gas-Engines, of which the follow-

ingisa full, clear, and exact {eseription.

tor worked by oil, gas, or other hydrocarbons
with a cycle of four phases; or, in other words, -
-to a motor:in which an explosion takes place

10

“This mventlon relates to-an improved mo-

at every two revolutions of the crank.

-"Phis 'invention -will be better undBPStood_

" in the followmg speclﬁcamon with reference

to the accompanying drawings, in which—
Figure 1is a theoretical view of the cycle at
the second revolution of the crank. Fig. 2is

~another theoretical view of the cycle- a.b the

- second revolufion of the erank..
in vertical seetion a. motor consbructed aC-
Figs. 4 and 5 show -
“in vertical section two I]lOdlﬁGﬁt-lOllb of my 1m-'

20

. 25

; cycle upon which the operation of my motor
is based is the following: In the first revolu-

30
- - by the expansion of the gases during the
“whole stroke of said piston, the latter com-

" ing down from 1 to 2. Then the piston re--

_31,0

~ maining half of the burned gases.
 pression being the essential feature of the |
» 1In the sec- |

- stroke, which causes an expansion to ftake

The pi

cordmg to my invention.

proved motor. o

In the several ﬁcrures the same characters
of reference denote like parts.

As shown in Fig. 1 of the drawmgs, the

tion, the piston being at the top of its stroke
at 1, an explosion first takes place, followed

turns from 2 to 3 and half the burned gases
are driven back through the valve a, oper-
ated by a cam b, and escape through chan-
nels ¢ and d. The piston being in 3 at half-
way of its upward stroke, the valve a is closed.

cycle may be called negatwe
ond revolution the piston bemcr at the top
of its stroke comes back down to half the

- place for bringing the gas to the atmospheric

.50

pressure; but as vacuum is being made with-"|

in the cylinder from 1 to 2 the valve e opens
and the plston sucks daring the obher ha.lf of |

-~Fig. 3 shows

| forty millimeters to the eylinder.

iston goes farther up from 3 to 1, where’
it reaches t,he end of its stroke, by compress-

ing to five atmospheres, for instance, the re-
‘Said com-

vantages.
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its smoke the explomve mmturev, ﬁllmg the":_f_-- .

body of the cylinder, while the burned: gases e
follow the piston by occupying the lower part.

of the eylinder. -

It will thug be marked thﬂ.b;_.

at the énd of the downward strokeof the pis®
ton in 3, Fig. 3, the content of the evlmder.___ o

lower part.containing.the burned gases. It

will also be seen tha,t. the valume of- fresll'

| eonsists of two qmte distinet’ lave:s, the up-. "~
per part comprising the fresh .gases a.qd the --

bo

gases sucked equals that of the gases wlueh o

are driven back from 2 to 3 at; the first revo-"
The piston being at the end of its
downward stm‘k@ at 3.comes up back; but af
the same time the valve a¢ opéns durmﬂ' half of

lution.

the- upward stroke of the plstou ‘up to 4 asin
the first revolution, and the layer of. the re-

‘maining burned gases is exhausted " This
makes a second exhaustlon in a motor with
four phases, or in a ‘motor in which an explo:

70':_ o

sion takes place at every two revolmmns L
The piston going farther up from 4'to1, the

valve a closes and the fresh gases are com-'i -
75
The piston being at the top '
of its stroke in 1 ‘the explosion takes place
It will -
‘be noted that in this. eyele there are seven =
‘phases and also that the two active and nega—

pressed to five cttmospheres within the body
of the cylinder.

and the cycle is started once. more.

tive compressions -have the same value.

the compression - -chamber has twenty milli-
meters that gives a lenigth of one hundred ard

80
By

means of said cyele I may at will entirely ex-
haust the burned gases or keep-the same.
‘For instance, if the st,mke of the piston equals
one hundred and twenty millimeters and if

When the

piston is coming down, if the exhaust closesat

seventy millimeters the suction will also be of
seventy millimeters. The displaced volumes

90

being equa,l the bur néd gases w1ll then be ex-

‘hausted in this case. _
- If weareto keep a part of the burned tra%es,.
supposing theexhaust-valve cldses at half the

05

downward stroke of the piston—thatistosay,

at sixty mﬂhmeters—-—the siiction will beequal

and there will remain twenty m1111meters of

burned gases.

Both processesr possess their respectn e ad-_-_
When the burned gases are com-
pletely exha,usted the opemtlon of the motm |

100
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~and sizes of my improved motor may of course |
vary without departing from the prineiple ol |

2

is more active, but the expansion is less con-.

siderable. When the burned gases are only
partly exhausted, the power diminishes, but
the expansion is prolonged. .

There must be neted that the piston-valve
may serve for the suction and that the inlet-
valve operated in this case by a gear connect-
ed to the .motor-shaft may serve for the ex-

haust. The cycle would be effeeted in-the

same manner, the order in which the gas lay-
ers are arranged being only inverted. -

In Fig. 3 of the drawings I have shown the |

cam b as being arranged upon the crank fof
the main shaft, such cam acting upon a rod
g, located in the connecting-rod 2 and pivoted

at b’ upon the piston ¢. The rod g pushes in

its turn the rod jy of valve g when the same
is required to be raised. A spiral spring %
draws-back the valve @ upon its seat, and a

spiral spring ! maintains the rod ¢ in contact

with the cam 0. o
In Fig. 4 of the drawings the outlet-valve

“a is located on the side of the cylinder.

In Fig. 5 of the drawings the inlet-valve e
comes down within the cylinder and the pis-
ton-head is provided with a recess, in which
it engages at the end of the stroke.

It must be noted that in the motors with a
cycle of four phases, orproviding an explosion

at every two revolutions,.the outlet - valve
opens at every two revolutions during half of
the backward stroke of the piston, thus avoid-
ing every demultiplication due to gearings or

“the like.

‘The forms, details, accessories, materials,

674,307

my iuvention. Ican also build motors with
two, three, or four cylinders, balaneed or not.
I claim— - ,
1. Thecombination with acylinder and pis-
ton, and ‘crank and crank-pin, of a pitman
having one end sleeved on said pin and its
opposite end pivoted to the piston, a valve in
said piston and means working longitudinally

of the axis of said piston-rod for opening said

valve, substantially as described.

2. The combination with the cylinder, pis-
ton, erank and crank-pin, of a piston-rod piv-
oted at one end to the piston and sleeved on
said crank-pin, a rod working axially of said
rod, a cam on said pin coacting with said rod,

a valve in the piston and a stewm on the valve

coacting with said axially-working rod, sub-
stantially as described. '_
3. Thecombination with a cylinder, piston,

erank and crank-pin, of a4 pistou-rod sleeved

' on said pin, a spring-pressed rod working axi-

allv of the rod, a cam on the erank-pin coact-

ing therewith, a valve in said piston, a spring

40
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for hoMing the same seated, a stem carried -

by said valve coacting with the axially-ar-
ranged rod, and a pivotal connection'between
the piston and piston-rod providing a guide
for the coacting ends of the valve-stem and
axially - arranged rod, substantially as de-
seribed. |

The foregoing specifiecation of my improved
oil-motor signed by me this 15th day of Octo-
ber, 1900. L | _
| ANDRE BONNARD DE BOUVAND.
Witnesses: - -
| EpwaRD P. MACLEAN,

MAURICE H. PIGNET.



	Drawings
	Front Page
	Specification
	Claims

