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2 Claims.

- This invention relates to a heat engine.
According to known practice, the air in the
combustion chamber maintains a constant quan-
tity, irrespective of variation from the normal in
the conditions under which the engine works.

For this reason, the relative proportions of fuel

and air are variable, the engine working there-
fore according to the diesel cycle, in which igni-
tion is initiated by the heat of the compressed
air at the precise moment that the fuel is in-
jeeted, such injection taking place at a point
of the cycle close to the dead center position of
the piston. .

10

The invention of this application relates to a '

mesans for overcoming the disadvantage just re-
cited by keeping a constant ratio of air to fuel,
irrespective of changes in the engine load. Such
operation maintains the highest efficiency for
the engine at various.speeds and loads.

An improved heat engine for carrying out the:

above mentioned -object is characterized by the
features disclosed in the following description
and more particularly in the claims appended
at the end of this description.

A ‘heat engine according to the-invention is
shown by way of example in the appended draw-
ings in which;:

Figure 1 shows the engine according to the
invention in a cross-sectional view through the
axis of the injector cylinder.

" Pigure 2 shows the heat engine of Figure 1
in a cross-sectional view through the axes of the
inlet. and exhaust. valves.

Figure 3 is an elevational sectional view of the
carburetor of the heat engine according to Fig-
ures 1 and 2.

Figure 4 is a horizontal sectional view of the
carburetor of Figure 3 through the line IV—IV
of said figure. -

For supplying fuel to the heat engine, a rich
mist is formed. This mist is caused to expand
suddenly in a partial vacuum so that it will par-
tially vaporize. - Immediately after this expan-
sion, the mist is. compressed with the vaporized

fuel and this compressed mixture of mist and

vaporized fuel is delivered into the compressed
air of the working cylinder, the pressure of whlch
is lower than that of the mixture.

During this latter operatlon according to the
manner in which the invention is carried out,
the quantity of air-fuel mist is varied according
to the load of the engine by maintaining. the

proportion of air and fuel constant and the quan-
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tity of air eontained in the working cylinder is
varied in the same proportions in order that the
final mixture contained in the cylinder is in a
constant proportion to the weight of the fuel
whatever the load of the engine may be. This
produces efficient engine operation at all speeds.

The regulation of the quantity of mist and
air can be effected in the following manners:

(@) The weight of the air-fuel mixture to be
introduced into the working cylinder is regulated
automatically by the vacuum existing in the suc-
tion pipe for the admission of pure air into the
working cylinder.

(b) . The weight of the pure air admitted into
the working cylinder is regulated. automatically
through the vacuum existing in the suction pipe
for the admission of the air-fuel mist.

The injection of the mixfure into the working
cylinder is effected advantageously just at the
moment when the working . piston reaches its
lower dead center, so that the mixture is mixed
intimately with the compressed air contained in
the working cyhnder hefore the explosion is pro-
duced.

“This method is more particularly applicable
to engines in which the ignition is produced by
an electric method and in which volatile fuels
are used. The ignition point is localized in a
small part of the working cylinder and it is ad-
visable to promote the propagation of the ex-
plosion by all means. This propagation is ob-
tained by promoting the mixing of air and fuel
the mixture of which must be very homogeneous
and by taking care that the proportions of air
and fuel are maintained between certain limits,

The heat engine used for carrying out the
above described method is made in the following
manner (Figure 1):

The working piston 2 moves in the working
cylinder {1 and drives the driving shaft 4 through
the connecting rod 3. The cylinder head 5 car-
ries the injector cylinder 6 in which moves the
injecting piston 71 actuated by the connecting
rod 8. This rod 8 is pivotally secured to the shaft
9 which rotates with half the speed of the driving
shaft 4 for a four stroke cycle engine. :

When the injecting piston 7 reaches its upper
dead center (Figure 1) it uncovers a port (8
communicating with the carburetor |{, the regu~
lating body of which is controlled by means of
the small hand lever {2, The working cylin-
der |1 and the injector cylinder 6 are connected
with each other through the injecting device 13



2,646,026

v 3
which is secured by the nut 14 screwed onto the
cylinder head of the engine. The injecting de-
vice carries an automatic valve 15 with a seat

45 and a return spring 48. The opening of the
valve 15 puts the injector cylinder § in commu-
nication with the working cylinder { through the
passages §5. The cylinder head carries an igni-
tion plug {7 projecting into the upper part of
the working cylinder {.

The shaft 9 controls the inlet and exhaust
valves 28 and 21, respectively, of the working
cylinder | through the cams i§ and {9 respec-
tively (Figure 2).

The inlet valve 28 is in commumcatlon W1L‘q an'

intake manifold 23 for the admission of pure air
into the working cyiinder.
for controlling the admission of pure air is lo-
cated in the manifold and comprisés a. flap.ro-
tating about an axis. This flap closes the intake
manifold 23 for controlling the admission of pure
air more or less according to its angular posi-
tion: The injection of:thé air«fuel mixture pro~
duced by the carburetor {{ and drawn in by the
injector ecylinder §.takes place in the working
cylinder | 2t the end of the adinission stroke or
at.the beginning of the compression stroke of the
working piston 7.

The engine works as follows:

At the end of the injection stroke the inject-~
ing piston 7 is in the position of its lower dead
center, the shafts § and 8 being set accordingly.
During. its upward stroke, the- injecting piston
7 produces in the injector cylinder § a relative
vacuum which induces a suction ¢f:the air-fuel
mist when the port 18 is uncovered:in:the posi-
tion of the piston’s upper dead center. The
quantity of air-fuel mist is.determined by the
carburetor 14 adjusted as a function. of the
weight of pure air drawn in by the working cyi-
inder { through the poppet valve: 20 under con-
trol oi the throttle valve §&. . The cuantity of

pure air is regulated by.means of: the threttle
valve 58 controlled by the sinall lever 2%.
When the. working cylinder {. is filled with

pure air which is then compressed, the injecting
piston . ¥ delivers:the air-fuel mikture into  the
workingcylinder: f. .

The. carburetor 4 which forms the air-fue
mist is shown:in Figtres 1, 3 and 4.

The fuel supplied through the pipe- 30 emem
the body &{ which is provided with a float 32 -and
aneedle valve 38 (Figure 3).

'The main spraying nozzle 3§ which is-in direct
communiecation with the body 34 delivers the fuel
into the diffusor 3§ where it is mixed with air
(Figure 1).
through the hody 37 in a quantity which varies
aceording to the opening of the szid bedy.

The carburetor {{ can also comprise an aux-
iliary nozzle 48 working when the body 37 is
closed and the engine throttled down. This aux-
ili: ary nozzle 48 receives the fuel ‘through the pipe
41 opening on the down side of the main nozzle 33.

An opening- 43 provided in the body permits,
through its relative position to an opening 44 in
thie body of the carburetor 14, the lIeaning of the

. mixture when the engine runs.at intermediary
speeds if the said mixture, formed by an over-
compensated carburetor, is too rich.

In order to maintain the proportion of the
quantities of fuel to the air contained in the final
mixtures constant, whatever the load. of the
engine may be, the adjustments of the body 37
of the carburetor {{ and of the lever 25 of the
throttle valve in the manifold 23 for the ad-

et

A throttle valve §§-

The so- formed mist is drawn in

4 4
mission of pure air are rendered dependent upon
one another.

For this purpose (Figure 1) the manifold 23
for the admission of pure air carries a throttle
valve 58 regulating the weight of the drawn-in
air. The position of this throttle valve §8 is ad-
justed by means of the lever 25. The maihifold
23 for the admission of pure air carries a boss

. 5{:on which a pipe 52 is fitted and by which the
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vacuum existing in the intake manifold 23 is
transmitted to-the vacuum responsive device §3.
This vacuum is a function of the position of the
air throttle valve §98. The vacuum responsive
device 58 which is balanced by the spring 54 is
deformed more or less according to the vacu-
um trahsmitted to the said device. The move-
ments: of the vacuum responsive device 53 are
travdsmitted -to the pinion 58 by the rack 85 which
is connected to said device, and this motion causes
the rotation of the body 37 of the carburetor i,
thus regulating the weight of the air-fuel mist.

The foregoing embodiment permits the regula-
tion of the position: of. the body 37 of the car-
burstor as a function of the vacuum prevailing in
the intake manifold 23. ° The charge of combusti-
ble mist introduced into the injector cylinder is
at every -moment. proportional to the guantity
of air of combustion’ introduced into the motor
cylinder {.

In this manner, the uniformity of the weight
of air, on the one hand] and the uniformity of
the weight of the air-fuel mist, on the other
hand, are insured through g suitable adjustment
of the vacuum responsive deviee and of the spring

3. opposing the dlsplacement of the said device.

I claim:

1. In o thermal’ motor, a motor cylinder, ig-
nition means, & motor piston working in the eyl-
inder, a motor-shaft; a connecting rod joining
the piston to the shaft; an injection eylinder,
means for affording communication between the
injection cylinder and the motor cylinder, an
injection piston working in the injection cylin-
der and driven by the motor shaft, a pipe for ad-
mitting pure air to the motor cylinder, a quanti-
tative control valvé arranged in the air pipe,
manual ‘control means for said valve, a deform-
able member responsive to bressure and com-
municating with the air admission pipe; a car-
buretor, a pipe for the gas-air mixture connect-
ing  said  carburetor to the injection cylinder,
quantitative control means arranged in the gas-
air pipe and controlled by said' deformable mem-
ber, the injection piston injecting into the pure
air drawn into the motor cylinder, at the-end
of the intake stroke;, and at the beginning of the
compression stroke of the motor piston, the gas
air mixture formed in the carburetor, in order
to produce in the-motor eylinder a homogeneous
mixture capable of electrlcal 1gn1t10n by said ig-
nition means.

2. In g therral motor a motor cylinder, ig-
nition medns, 4 motor piston working in said
cylinder, a motor shaft, a ¢onnecting rod join-
ing the motor plston to the motor shaft, an in-
jection cyhnder means for affording communi-
cation between the injection cylinder and the
motor cylinder; -an:injection piston working in
the injection:cylinder and driven by the-motor
shaft, a:pipe for admitting pure air to the motor
cylinder, a quantitative.control valve arranged in
the air. p1pe -manual contrel means.for:said valve;
8- VACUUM - Fespensive . device locdted alorig the
pipe for admission of pure air to the motor cyl-
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inder, a balance spring applied to said vacuum
responsive device, a rack integral with said vacu-
um responsive device, a pinion engaging with said
rack, a carburetor, a pipe for the gas-air mix-
ture connecting said carburetor to the injection
cylinder, a regulatory hollow body mounted in
the pipe for the gas-air mixture and firmly fas-
tened on the. pinion shaft, the injection piston
injecting into the pure air drawn into the mo-
tor cylinder, at the end of the intake stroke,
and at the beginning of the compression stroke
of the motor piston, the gas-air mixture formed
in the carburetor, in order to produce in the
motor cylinder a homogeneous mixture capable
of electrical ignition by said ignition means.

JEAN HENRY JALBERT.
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