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UNITED STATES

LOUIS CHARON AND FREDERIC MANAUT, OF PARIS, FRANCE.

PETROLEUM-MOTOR.

BPEGIFIC.&TION forming part of Letters Patent No. 661,235, dated November 6, 1900.
Application filed November 9,1899, Serial No, 786,419. (No model) |

To wll whom it may concern:

Be it known that we, Louls CHARON and
FREDERIC MANAUT, engineers, citizens of the
Republic of France, and residents of 40 Rue
Laifitte, Paris, Krance, have invented certain
new and useful Improvements in Petroleum-
Motors, of which the following is a full, clear,
and exact specification.

T'he principal disadvantages of heavy pe-
troleum-motors as hitherto constructed are
the following: The working of the motor is
not independent of the variation in the level
of the liquid contained in the petroleum-res-
ervoir; and theliquid combustibledistributed
for each useful cycle is not completely used,
which diminishes the power of the motor and
increases the fouling. Kven when the petro-
leum is not distributed in excess it is imper-
fectly utilized, because the flame is not suffi-
ciently intense or is the cause of missing fire.
In general the suction-chamber or the vapo-
rizer 1s insufficiently heated and the air is not
properly mixed with the petroleum admitted,
especially in motors working without expan-
sLon. | |

In order to diminish the consumption of
raw material, most inventors have made use
of what may be called the principle of the

““suppression of admission”—that is to say,

the periodiesuppression of a complete charge.
This method, however, does not obviate the
losses of material which occur at every use-
ful charge as long as the work done by the

motor 18 not equal to its maximum power,

because a full charge is too much for the work
to be effected; buteven when the work done
18 normally equal to the power of the engine
there still oceur losses of material in conse-
quence of the explosive power of the insuffi-
clently - expanded gaseous mixture being
badly utilized, so that the gases escape at an
excessive temperature and pressure.

Now in a motor aceording to this invention
the disadvantages hereinbefore mentioned
are completely obviated. These resualts are
obtained by a combination of new parts—
such as a special burner, a special storing-
chamberforthe gaseous mixture,which allows
of the almost complete recuperation of the
heat of the exhaust, and a mechanical de-

vice which permits of the simultaneous ap-

J

F

(of the admission of the gaseous mixture)
and of ‘‘storing” a portion of the gaseous
mixture admitted for utilization in the follow-
ing cycle. | .

Figure 1 of the accompanying drawings is
a diagram of a motor aceording to this in-
vention. Fig. 2 1s a diagrammatical longi-
tudinal elevation of the distributing - shafs
and of the mechanism which enablesthe com-
bination of the principles of storing the gase-
ous mixturé and of the complete suppression
of the admission to be realized when the re-

sistance is largely diminished. Fig. 3 is a

corresponding- diagrammatic side elevation.
IFigs. 4, 5, and 6 are detail views of the cams.
Figs. 7, 8§, and 9 represent the complete mo-
tor in detail in longitudinal elevation, end
elevation, and plan, respectively. Fig. 10
shows 1n longitudinal section the special suc-
tion, storing, and exhaust chamber which is
shown in Figs. 7 and 8 in end and longitudi-
nal elevation, respectively. |

In the diagram Fig. 1, ¢ represents the ¢yl-
inder of the motor, which is provided with
two valves, of which one, a, is for drawing in
the charge and the other, ¢, is for the exhaust.
The valve ¢ places the ¢ylinder in communi-
cation with a vaporizer g, which is heated,
together with the ignition-tube v, by aspecial
burner 0 and communicates at one point by
a pipe 2« with a petroleum-distributing valve
¢ and at another point by a pipe ¢ with a
chamber m of a double suction and exhaust
box m r. The distribution of the petroleum
is effected by means of a plag d, which re-

celves an Intermittent rotary movement from.
a ratehet-wheel n, operated by the motor, so

that passages o in the said plug are succes-
sively filled with liquid drawn from a tank f,
in which the liquid is maintained at a con-
stant level and which communicates by a
pipe v with a petroleum-reservoir p. The
passages 0, which containa quantity of liquid
according to the level (which may be varied
as desired) in the tank f, are each in turn
put into simultaneous communication with
the pipes « and [. The pipe [ connects the
distributing- valve with a reservoir £, into
which a pump 2, actuated by the motor, com-
presses air through a pipe 4, and this com-
pressed alr forces the liquid contained in a

plication of the principles of ‘‘suppression” | passage through the pipe zinto the vaporizer.
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The exhaust-valve e establishes or interrupts
communication between the cylinder ¢ and

the pipe 7, that is connected to the central
chamber r of the double box m 7.

- The burner b, which renders incandescent
the ignition-tube w, that is protected by the
casing of the vaporizer, as is clearly shown
In Flﬂ‘ 7, recelves its fuel-supply through the
pipe s.

Thedrawings show clearly the arrangement
of the burner in relation to the complete
motor. 'This arrangement is such that not
only the ignition-tube is maintained incan-
descent, but the heat furnished by the burner

is almost entirely utlllzed for heatmw the

vaporizer.

Figs. 7, 8, and 10 show in detall the double
suction and exhaust chamber, which consists
of two concentric eylinders joined by a series
of annular partition-walls y. The interior
of the inner cylinder forms an internal eylin-
drical chamber 7, into which the exhaust,
gases pass before being discharged into the
air. T'his chamber r serves for heating the
annular space m, which surrounds it and

into which the external air is drawn through
the openings v in the front wall. The annu-

lar space m constitutes at the same time a
suction-chamber and a storing-chamber for a,
portion of the mixture of air and petroleum
drawn in during the preceding operation of
the cycle, as will be hereinafter described.
The said space is divided into several com-
partments by partitions vy, perforated by
openings z, that are located at diametrically
opposite points. The ¢irculation of the gase-
ous mixture returned from the cylinder after

each aspiration and the circulation. of the

fresh air flowing in the opposite direction
through the openings w are thereby retarded.
Now in normal working, when the output
1s equal to the designed power of the motor,
the cycle of operations is the following: At
the first operation—that is to say, on the
first outward stroke of the ¢ylinder-piston—
the valve o is open and thevalve e is closed,
s0 that the mixture in the vaporizer ¢ of ex-
ternal air which is heated in the space m and
petroleum which is supplied by the distrib-
uting-valve d is admitted into the cylinder.
At the second operation—that is to say, on
thefirstreturn stroke of the piston—thereare
two phases. First, the valve a is still open
and the valve e still closed. The piston there-

fore drives back out of the cylinder a portion

of the mixture which it has just drawn in and
which is then stored in the annular space m
and in the suction-pipe ¢. Second, during
the second portion of this first return stroke
of the piston the valve a closes, while the
valve e still remains c¢losed, so that the gase-
ous mixture remaining in the cylinder be-

comes compressed, Whueupon the ignition

and the explosion occur. During the third
operation—that is tosay, the second forward

.stroke of the piston—the two valves g and e
still remain closed, while the gases expand | of the ends of a link 21,

there are fixed two cams,

and do useful work.
eration, which corresponds to the second in-

ward stroke of the piston, the valve a re-

mains closed, but the valve e opens, thereby

permitting the burned gases to eseape and

pass through the plpetmto the central cham-
ber 7, where they heat the gaseous mixture
stored in m at the second operation and
then escape into the atmosphere. During
the final phase of the fourth operation the
distributing-valve d is partially rotated and
petroleum 1s injected into the vaporizer g
and the cycle described is repeated. At the
iirst operation of the second cycle, however,
the piston draws in the gaseous mixture
stored during the preceding cycle from the
space m. Thereupon fresh air is drawn in
under the conditions hereinbefore described
through the openings v and mixed with the
petroleum injected into the vaporizer. At

buring the fourth op-
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the second operation partial storingand com- -

pression occur, at the third operation explo-

‘sion and expansion, at the fourth expulsion

of the burned gases, and so on. This is the
cycle of operations which occurs when the
motor is working normally.

The dl%tllbutlnir mechanism, which causes
the closing or opening of the admission and
exhaust Valves at the desired time, 18 repre-
sented in detail in Figs. 7, 8, and 9 and dia-
grammatically in Kigs. 2 and 3. 7This mech-
anism 1s so arranged that in normal working

the c¢yecle hereinbefore described is obtained,

and, moreover, when the speed of the motor

exceeds a fixed limit the admission 1s there-

by completely suppressed. This combina-
tion of the principles of storing the gaseous
mixture and of suppressing the admission
constitutes an 1mportant feature of this in-
vention,

The distributing-shatt 11 to which the pis-
ton imparts, by means of cmy suitable trans-
mission-gear, a continuous rotary motion,car-

ries a sleeve 12, which may be moved in a

longitudinal direction on the said shaft, while
continuing to rotate with the shaft, by means
of a pin or other suitable device engaging in
a groove on the shaft. The sleeve 12 is un-
der the action of a spring 13, which main-

tains it .normally in the position indicated in

Fig. 2 against an abutment 14, cast with or
fixed upon the shaft 11. On the sleeve 12
of which one, 15,
(representedinsideelevationin Fig.4,) serves
for simultaneously controlling the suction-
valve a and the ratchet which actuates the
petroleum-distributing valve, and the other,

17 16, (represented in elevation and in plan in

Figs. 5 and 6, respectively,) which is double,
serves-.for controlling the exhaust-valve ¢ by
the part 17 thereof when working normally.
These several actions are clearly indicated in
the diagram, Fig. 8. The cam 15 aets nor-
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a lever 19, that oscillates about a fixed point
20 and is jointed at its opposite end to one
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the said link is jointed to a lever 22, which

osclllates about a fixed point 23 and carries
near its point of oscillation an arm 24 for
controlling the valve ¢ and at its upper end
a pawl 25 for operating the ratchet-wheel
n, that controls the petroleum-distributing
valve. 'The part 17 of the cam 16 17 acts nor-
mally on a roller 26, mounted at one of the
ends of a lever 27, which oscillates about a
fixed pivot 28 and the opposite end of which
acts on the rod of the valvee. Thesleeve 12

1s provided with an incline 29 on the face

nearest the governor 30, and in the path of
the said incline there is suspended a roller 31
at the end of a lever 32, that oscillates about
a fixed peint 33. In normal working this
roller is simply driven outward by the in-
cline 29; but from the sleeve of the governor
there 1s rigidly suspended a rod 35, carry-
ing at its lower end an adjustable collar 36,
which when the speed of the motor increases
rises with the rod and the governor-sleeve and
engages with a shoulder 31 on the lever 32,
30 that the oscillation of the said lever from
left to right is prevented. As long as the col-
lar 36 remains in contact with the shoulder
34 the incline 29 (hereinafter called the ‘““sup-
pressing inclined plane”) will move the cam-
sleeve 12 toward the left against the action of
the spring instead of moving the roller 31 and
lever 52 toward the governor. By this means
the cam 15 escapes the roller 18, and the nor-
mal suction of the mixture and the distribu-
tion of the petrolenm do not occur, while the
short portion 17 of the cam 16 17 escapes the
roller 26, with which it is normally in con-
tact, and the said roller comes into contact
with the long portion 16 of the said cam.

Now the long part 16 of the cam is so ar-
ranged that the exhaust-valve remains open
not only during the period of exhaust, but
also during the period of suction—thatis, dur-
ing a complete revolution. When, therefore,
the sleeve 12 is moved by reason of an ab-
normal increase in the speed, the distribution
of the petroleum and the drawing in of the
mixture from the annular chamber m are no
longer effected, while the admission of the
stored mixture, which remains in the annu-
lar chamber m until a succeeding admission
or of external air, is suppressed. The prin-
cipal effect obtained is a suppression of the
adinission of the gaseous mixture and of the
distribution of the petroleum. Moreover,
when the portion 16 of the cam 16 17 acts on
the roller 26, and thus keeps the exhaust-
valve open not only while the burned gases
are being expelled, but also while the mix-
ture 18 being drawn in, the piston draws in

Tfrom the exhaust—:. e., from the cylindrical

chamberr—during each cycle of suppression.
The total suppression of admission would
have caused a vacuum in the cylinder dur-
ing the period of suction—that is to say, dur-

ing the first operation of the cycle—if this |

had not been obviated by leaving the eylin-
der at this moment in free cominunication

with the exhaust—that is to say, with the at-
mosphere. In certain special cases fresh air
may be drawn in from the atmosphere during
the period of suppression instead of the hot
gases of the exhaust. For this purpose there
may be interposed hetween the exhaust-valve
and the exhaust-chamber a flap-valve open-
ing inwardly, which will act antomatically
each time sappression occurs. .

The device hereinbefore deseribed is ar-
ranged, by means of the position of the sup-

pressing inclined plane 29, so that the move-

ment of the cam-sleeve 12 may take place at
the end of the third operation of the normal
cycle—that is to say, at the moment when in
the fourth operation the normal exhaust oec-
curs, the valve ¢ being open. During the
first operation of the suppression-cyele the
valve e remains open, while the valve ¢ is

closed, and the operations hereinbefore de- -

seribed follow one another consecutively.

It will be evident that a motor constructed
according to the principles deseribed will be
very economical, as, on the one hand, the pe-
troleum is utilized in a perfeet manner in
normal working by means of the principle of
storing the mixture, and, on the other hand,
when the motor does not give out all the en-
ergy for which it is constructed the subppres-
sion of the admission of the active gases into
the cylinder takes place automatically.

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
we declare that what we claim is—

1. In a feur-cycle petroleum-engine, the
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combination with the cylinder and piston, of

a vaporizer and a suction or storage chamber
connected therewith, a distribution - valve
controlling the flow of petroleum to the en-

gine, a gas-valve controlling the passage of

vapor to the cylinder means whereby in the
normal action of the engine the said gas-valve
will be held open during the suction-stroke
and during a portion of the compression-
stroke, and means whereby excessive speed

of the engine will cause said gas and distribu-

tion valves to remain closed during the entire
cycleof movement,substantjally as described.

2. In combination, the cylinder and piston,
a vaporizer and a storage-chamber connected
therewith, a distribution-valve for controlling
the flow of petroleum to said vaporizer, a gas-
valve controlling the flow of the explosive
mixture to the engine, means whereby in the
normal action of the engine said gas-valve is
held open during the suction-stroke and a
portion of the compressing -stroke, means
whereby on the excessive speed of the engine
sald distribution and gas valves are main-
tained closed, and means for preventing a
vacuum In the e¢ylinder during said closure,
substantially as deseribed.

3. In combination, the e¢ylinder and piston,
a vaporizer and storage-chamber both con-
nected with said eylinder,a distribution-valve

for controlling the flow of petroleum to said
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vaporizer, a gas-valve controlling the passage | by said swinging arm is held rigidly against
from the vaporizer and storage-chamber to | said incline, substantially as described.

the cylinder, a shaft driven continuously by In witness whereof we have hereunto set
the engine, a camn-sleeve splined thereon car- | our hands in presence of two witnesses.
5 rving a cam, connections whereby said cam | LOUIS CHARON

18 caused to operate sald distribution-valve,

an incline on said sleeve, a rocking arm hav-

ing its free end in juxtaposition to said in- Witnesses: |

cline, a governor and a stop or abutment op- EDWARD P. MACLEAN,
10 eratively connected withsaid governor where- | ANDRE MOSTICKER.

FREDERIC MANAUT.
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