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~ UNITED STATES PATENT OFFICE.

LOUIS BOUDREAUX AND LOUIS VERDET, OF PARIS, FRANCE,

EXPLOSIVE-ENGINE.

- No. 863,14%2.

| Speciﬁcat_ibnh of Letters Patent. '

Pa*,tentéd Aug. 13, 1807.

Application fled February 24, 1908, Serial No. 302,787, -

To all whom it may concern:
Be it known that wé, Louis BOUDREATUX and Louls

VERDET, cltizens of the French Republic, residing at

Paris, in France, have invented certain new and use-

ful Improvemenis in, Explosion—Eng_ineq, of which the
'following i a specification. S

This invention relates to improvements in explo-
sion engines with differential pistons arranged and
working in common cylinders, for the purpose of in-
creasing the efficiency of these engines, while preserv-

- ing the great advantages that they have over ordinary

15

- lows'—In an engine with differential

20

engines with separate cylinders. . | ,

The reasons for which the annular cylinder charge
of an engine with differgntial piston of well known con-
structions, does not give, with equal surfaces, a ther-

mal efficiency as high as the efficiency of a cylinder

of an engine with separate pistons, are as fol-
piston of ‘well
known construction, the chamber for the explosion of
the annular cylinder charge ‘comprises two portions:

charge

a gaseous mass compressed in the valve chest, and an

- annular space formed. round the portion of small di-

dmeter of the piston when the latter is at the end of

" _its stroke. The result is that the ignition of the gases

- 23

compressed in these two spaces, requires time propor-

" tional to the distance separating the point at which the
- said ignition takes place, from the diametrically oppo-

~ gite polnt

30

- “the spaces are more compact, and
of compressed gases 18 less spread out.

of the annular space, so that this ignition
takes place slowly. These drawbacks do not exist in 2
compression? chamber of ordinary cylinder, in which
in which the mass

Mhis invention has for its object to avoid these draw-
backs inherent to the well known engines with differ-

. ential pistons by employing the ‘construction illus-
 gtated in the accompanying

drawings and described
hereinafter. . This arrangement is shown, by way of

- example, in the accompanying drawing, in which:— |

40

. Figure 1 shows an engine comprising the said device,
in vertical section along an oblique plane relatively to
the axis, that is to say on line A—A of Fig. 2 which is a
horizontal cross-section of the said engine on line B—DB
of Fig. 1. * Fig. 3 isanother vertical section on line C—C

-

. of Wig. 2. . Fig. 4 is a horizontal cross-section on line
D—D of Fig. 3. -Fig. 5 isan elevation partly in section

45

~_showing the means for operating the inlet and exhaust
- valves. TFig.61s2 side elevation of Fig. o."

* According to this invention, the two operative faces

" abof the differential piston (a the circular and b the an-

50
‘stroke, come nearly in contact with the corresponding’| the shaft n.

nular face) at the end of the compression and exhaust

‘plosion

sented in Figs. b and 6.

[ ends of the two portions ¢ d of the cylinder. The explo-
gion chambers of each of the cylindrical portions ¢ d are
constituted by a suitable number of spaces ¢ ¢ and f f,
‘opening into the said portions through openings g and £

of suitable cross-section. . These spaces ¢ ¢ and f f are
each provided with'an ignition device o and controlled

5o

by the suction valvesijand exhaust valves kl. Owing 1_

to this arrangement, when the compression is complete,
the entire charge of gas is forced into each of the cham-

bers ¢ ¢ and ff, so that at the moment of ignition, the’

60

gaseous masses, confined in these chambers, explode i

‘he minimurn of time and with the maximum ol energy.
It will be sufficient therefore to sive to the engine, ac-

cording to its speed of rotation, the lead required for the
total ignitioneof the gaseous masses,
said ignition should take place at the moment when the
piston arrives at the end of its stroke. Immediately
after the explosion, the piston continuing its stroke, the
aases expand on each of the operativefaces of the differ-
ential piston and
over, it must be pointed out that, by dividing the ex-
chamber into a mere. Or less great number of
equidistant chambers, each provided with an ignition

device, & more normal distribution of the forces on each
of the operative faces of the dif

ferential piston is ob-
tained. This division or distribution of the explosion
hamber into several equidistant and compact cham-
bers, also enables the ignition speed to be accelerated
by reducing the distance to be traveled by the flame.
 The controlling gear for the admission and exha;ust
valves, arranged respectively on each gide of the motor,

can be of any suitable kind 4s for example that repre-
Aécording to this arrangement, for *each‘ group of
valves i, j, or k, I, there is arranged around a half-speed

shaft n, a frame m moving vertically in the

m carries two rollers g arranged ong on either side of the

shaft n, and adapted to come into contact with a cam 7

or 5 on said shaft. The frame m catriesarod 2 suitably.

‘guided in a bearing ¢ and provided above and below this
bearing with tappets « and b. - When the camsr and 8

act respectively on the corrésponding frames m to cause
them to rise, the lower tappets u operate the rods of the
valves of the cylinder of small diameter, while, when
the cams 7 and s cause the frames m to descend, the up-.
per tappets v act on the ro ds of the valves of the cylinder
of large diameter. .The tappets u and v on each rod ¥
are arranged in such 2 manner as normally not to touch

the tods of the two valves, so that these remain closed

when theé frame is in its medium position relatively to

T

60

in order that the

70

produce their driving effort. Mere-

79

80

5

1 glidesof a
box p fixed on the gear-case of the motor.  This frame

90
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What we claim as our invention and desire to secure

by Letters Patent is:—

1In an explosion engine the cdmbination of a differential

cylinder a differential piston adapted to reciprocate within
- the cylinder, an-inlet and an outlet valve in communiecation
with the lesser portion of the cylinder bore and an inlet

and an outlet valve in communication with the larger por-

-tion of the cylinder bore, a plurality of explosion chamlers

Some in communication with the lesger portion of the cyl-
inder, and the others in communication with the larger

863,142

,  Witnesgeg: - ¥

.

| _ chambers opening -
Immediately above the faces of

portion of the cylinder, said exploa’iqn
into the cylinder at points

- the piston when the latter 1s at the end of itg in-stroke,

and an ignition device arranged in each explosion chamber.
In testimony whereof ‘We have signed our names to this 15

-Specification in the presence of two subscribing witnesses.

LOUIS BOUDRRAUX.
- LOUIS VERDET.

HANSON C. Coxe, , |
- GEORGES BONNRUIL, _ - oy
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