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o all whom it may concer:

Be it known that I, NARCISSE ALEXANDRE
GUILLAUME, a {311:13@11 of France, residing at
Paris, Flance have invented c(,rtain new dnd
useful Impmvemenbs in Gas-Motors, of whleh
the following is a specification.

The obJect of this invention is to pmwde |

improvementsinexplosion-engines, and more
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especlally in foar-stroke encrine whete’by the
whole of the burned gases at the termination
of the fourth stage ot the ¢ycle are expelled.
The improvement mainly econsists in the in-
terposition between the driving-pistonand the

bottom of the cylinder of a separate movable

bottom in the form of a double piston adapt-
ed to compress the air between it and the sta-
tionary bottom of the eylinder during the sec-

ond stage and at the beginning of the third |

stage of the eyele. In the course of the third

stage, during the expansion of the explosion- |
gases, and during the fourth stage of the cycle |

the said wmovable bottom is driven forward
by the expansion of the air which it has pre-
viously compressed. The combustion-cham-

ber is reduced to minimum capaeity, and the
entire exm]lmon of the bumed gases 13 in-

sured. -

Iu order that my invention may be fully
understood, I will deseribe the same with ref-
erence 1o the dccompdnylng drawings, in

‘which—

. Figure 1 shows my invention d.pphed to a
four- st,roke explosion-engine, said view being
a longitudinal section of the engine. Kig. >
is a eross-section of the same. FKig. 3 repre-
sents, on a reduced scale, an elevation of the
whole engine.

The engine comprises a double-cased cylin-
der a, in which casing or jacket water is

caused to circulate, while a driving-piston &

is adapted to move within the cylinder. Be-
tween this piston and the stationary bottom

¢ of the cylinder is a double piston d, which

is also adapted for moving freely within the
said cylinder and eomtltutes a movable bot-
tom to the eylinder. Upon this movable bot-

tom there are arranged segments e, serving to
cutoff all connection between the combustion-
chamber formed by the rear or bottom surface
of the dllVl[lg-plbt(Jﬂ and the front surface of |
the double piston or movable bottom d and
the air-chamber formed between the rear sur- |

| face of the double.piston and the surface of

the stationary bottom ¢ of the c¢ylinder. In
the portion of the ¢ylinder-wall between the
combustion -chamber and the air-chamber
apertures f are provided for connecting the
interior of the cylinder with the atmosphere
in the event of a gas-escape toward the air-
chamber taking pla,ee These apertures for
chambers a,lso facilitate lubrication, while

6o

two lateral stops ¢ serve to arrest the movable =

bottom in the event of an escape occurring in
the compressed-air chamber. The movable
bottom when in its central position in the cyl-
inder, Fig. 1, uncovers a channel g or port

“provided in the cylinder-casing aund serving

to connect the air- eh‘a,mbel wﬂ;h the atmos-

phere.
Inorderto dcemately time the return stroke

of the movable bottom to its normal position,
the said movable bottom may be connected
to springs 5, arranged on either side of the
cylinder, the said springs being compressed
at the same time as the air I1s compressed in

‘the air-chamber during the second phase and

at the beginning of the third. During the
latter pellod of bhe third phase and dmmw

‘the fourth phase these springs restore the said

movable bottom to its exact initial position.

A stop 7, arranged on either side of the cyl-
inder, serves to limit the rearward stroke of
the movable bottom and to prevent it from
moving past its normal position.

It will be understood that in view ot the
provision of the springs £ the stationary.cyl-
inder - bottom ¢, and consequently the air-
chamber, might be dispensed with altogether,
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it being sufficient in that case to secure the

springs 7 at convenient points of the eylm-
der-casing.

The inlet- V.:ELIV@ f for the explosive mixtare
and the exhaust-valve k are arranged prac-
tically opposite each other in the longihudina,l
center of the outer cylinder-wall and are con-
trolled, as is also the gas-inlet valve mn, by
cams n, rigidly mounted upon the same shaft
o that operates the governor p, the said cams

n acting upon bell- crank levers ¢, which op-

erate the rods of the said valves, whilesprings
r serve to draw them back to their seats.

The ignition device may be of any suitable
kind; but electric ignition is that plefeued
as Shawn in Fig. 2.
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- 1n the positions shown in Fig. 1.

~ the stationary bottom c.
pressed will at the termination of the third
phase and during the fourth force the mov-
able bottom-piece forward, the driving-piston
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- same t,lme prevented from 1mp1nﬂ*mﬂ' on the
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At the beﬂ’mnmﬂ' of the cyele the driving-
piston b and the movable bottom d are ap-
proximately close to each other and are placed
During the
second stage or phase and at the commence-
ment of the third compression and explosion
the movable bottom compresses the airagainst

in the meantime per formmo‘ 1ts return stroke.
Inasmuch as the eembustlon chamber is

thereby reduced to a minimum of space, the

burned gases will be wholly expelled efter the
fourth phfmse

- As before stated, the return of the movable

bottom-piece to its normal- position may be
accurately timed by means of springs - and
stop 72, the movable bottom- -plece being at the

driving-piston.

Toinsure an even motion of the en oine a,nd
avold concussion, the movable boLtom may
be connected with a dash- -pot. -(Ill-ustra,ted
by dotted lines in Fig. 1.)

Having now pertlctilarly described and a8-
certdmed the nature of my invention and the
manner in which it may be performed, I de-
clare that what I claim is—

- 1. In engines of the -character descubed
the eombmatlon of a cylinder, a driving- plb-

ton, a spring-actuated auxiliary pleten and
an dlr-ehmnber arranged between said aunx-

iliary piston and the bettem of said cylinder,

and communicating with the external air

through air-inlets uncoveled by said auxil-

lary piston, said auxiliary piston having lat-
eral stops engaging -elongated slots in said

cylinder, substantially as desenbed
2. In engines of the character deecrlbed

the comblnetwn of a cylmder a dllVlﬂﬂ"—-pIS-.

teli

The air thus cOm-
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air- ehanlber between said auxiliary piston

and the bottom of said cylinder, said cylin-

der having lateral outlets arranged interme-
diately of the combustion and air chambers,
and stops connected to said auxiliary piston

‘and engaging elongated slots in said eylinder,

subetentmlly as set forth.
3. In engines of the character deserlbed
the eombmeblon of a cylinder or chamber, a

driving-piston, a spring-actuated e;uxil'iary

movable bottom arranged between said driv-

‘ing-piston and the bottom proper, said aux-
iliary movable bottom or piston having lat-

eralstops engaging elongated slots in said cyl-

inder or chamber Substant,la,lly as set forth.

4., In engines ef the character described,
the eombmabmn of a cylinder or chamber,
having an air-chamber next to its bottom, an

air- mlet therefor,adriving-piston and an aux-

iliary movable bobtem adapted to uncover
said air-inlets and serve as a supplemental
piston and arranged between said driving-
piston and sald air-chamber, substantially as
set forth. |

5. In encrmes of the chametel deserlbed
the eo_mbmatlen of a .cylinder or chamber
having an air-chamber next to the bottom, a

spring-actuated auxiliary piston, an
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dr IVIHU‘-pIStOD and an auxiliary movable bot-

tom, adapted to act as a supplemental piston,
elld_&rmnged between said driving-piston and
air-ehamber said ecylinder or eh.ﬂ;mbel also
having a lateral outlet or opening between

75

said ailr- ehambel and the combustion-cham-

ber, S.,lleLdIlblally as set forth. |
In testimony whereof I have hereunto set

‘my hand in presence of tv& o subscribing wit-

nesses.
. ~ NARCISSE ALEXM\DRL GUII;LAUMD
Wltnessee
| EDWARD P. MACLEAN,
- HIPPOLYTE JOSSE.
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