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The present invention relates to controlling
devices for the fuel for internal combustion en-
gines in which the fuel supply is controlled by
the pressure existing at a . suitable point of the
engine or of one of its adjuncts, this pressure
assuming a different value when the engine is
working or when it is stopped. This pressure is
for example the pressure of the oil or the pres-
sure which exists in the admission piping of the
engine. In the apparatuses which are intended,
the said pressure is utilized so as to maintain a
fuel valve in the closed position when the engine
is not working, and to open- this valve when the
engine is working.

. Apparatuses of this kind are known in which
a valve placed at a suitable point of the fuel sup-
ply circuit is connected to a membrane congti-
tuting a portion of the wall of the fuel chamber
in - which moves the said valve. The fall of pres-
sure which exists in the admission piping of the
engine or alsg the pressure of the oil being
transmitted to the external face of the said

. membrane.
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Such a device is not without drawbacks. It

5 is known, as a matter of fact, that it is difficult

to obtain membranes which are impermeable to
liquid fuels and such membranes -are always
somewhat delicate. A membrane in the condi-
tions which have just been described runs the
risk of deteriorating rapidly. At slow speeds of
the engine, as & matter of fact, the fall of pres-
sure existing in the admission piping is very
large and the difference of pressure then exist-
ing between the internal face of the membrane
bathed by the fuel and the exlernal face of this
membrane subjected to the said fall of pressure,
is unfavorable to the preservation of the fluid
tightness. This difference of pressure is still
greater when it is the oil pressure which is uti-
lized for controlling the membrane.

-An object of the invention is to reduce the
part played by the membrane, connected to the
fuel valve and constituting a portion of the wall
of the fuel chamber in which moves the said
valve, to a simple part of fluid tightness, the said
membrane being only subjected to very small
pressures.

Other and further objects and advartages of .

the invention will be hereinafter set forth.

Instead of exerting directly on the external.

face of the membrane the pressure which is uti-
lized for controlling the valve, the displacements
of the membrane and of the valve depending

therefrom are controlled by an independent.

manomietric device itself utilizing the said con-
trolling pressure. The external face of the mem-
brane is preferably subjected to the atmospheric
pressure, or, more generally to a pressure Whlch

(Cl. 123—119)

is never very different from the pressure of the
fuel bathing the internal face of the said mem-
brane.

Generally, the difference between the pres-
sures which exist at two points of the engine or
of one of its adjuncts is utilized for the control

of the said manometric device, this difference
‘taking different values when the engine is stopped

and when it is working.

The difference between the pressure at & point
situated inside the engine and that at a point of
the atmosphere will be frequently utilized, but
this is only & particular case of the more gen-
eral principle which has just been stated. An
example of this particular case consists in uti-
lizing the difference between the pressure exist-
ing in the admission neck and atmospheric pres-
sure, difference which is nothing when the engine
stops and which is negative when working for
engines without supercharge. An example of the
application of the more general principle con-
sists, in the case of a supercharged engine, in
utilizing the difference between the pressures
which exist in the admission neck (down-stream
of the throttle) on the one hand, and at the out-
let of the air compressor supercharging the en-
gine on the other hand. This difference is noth-
ing when the engine stops and is negative while
it is working. :

The invention comprises also improvements

having for their purpose to avoid the hammer~

ing of the fuel valve. . ,

The description which will follow with refer-
ence to the appended drawings given as an ex-
ample will cause the manner in whick the inven-
tion may be carried out to be well understood.

In the drawings:

Fig. 1 represents dlagrammatlcally in longi-
tudinal section a device embodying the inven-
tion, in which the fuel valve is controlled by the
fall of pressure existing in the admission piping.

Fig. 2 represents diagrammatically an improved
manner - of . construction of the apparatus of

Fig. 1.

Fig. 3 represents a variation in a detail of the
apparatus of Fig. 1.

Fig. 4 represents a variation of the device of
Fig. 2 applied to a supercharged engine.

Fig. 5 is an elevational view of the device

shown in Fig. 4 fitted to a carburetor fed by a

supercharger

The apparatus represented in Flg 1 comprises
a chamber 1 receiving the fuel by the passage 2,
the fuel passage being controlled by the valve 3.
and the issue of the fuel taking place by the pas-
sage 4. The direction of the c1rcu1a.t10n of - the
fuel is besides of littles importance, the/ pa.ssages
2 a.nd 4 may be interchanged. AN
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The valve 3 is carried by a deformable mem-
brane 5 which constitutes a portion of the wall
of the chamber 1. Instead of subjecting the ex-
ternal face of the membrane 5 to the fall of pres-
sure existing in the suction neck of the engine,
as is done usually, this external face is subjected
to atmospheric pressure or to a pressure which
is in its neighbourhood. In the case of the figure,
this external face is bathed by atmospheric air.
The membrane 5 is in this manner subjected to
very small forces since the pressures on its two
faces are differing very little, which constitutes
a guarantee for the preservation of lts fluid
tightness.

The displacements of the valve 3 are controlied
by an independent manometric device from the
membrane 5. ‘This device can be obtained in any
known manner. On the figure, a manometric
chamber has been shown comprising a. chamber

6 closed by a deformable membrane 7 loaded by

a spring 8. The membrane 7 is connected to
the stem 9 of the valve 3, the whole of the dis-
placements being guided by the piston 10 mov-
ing in the cylinder 11. - A passage 12 connects the
chamber 6 to the admission piping of the engine.
"When the engine is stopped -and the fall of
pressure in the admission piping is nothing, the
spring 8 maintains the valve 3 against its seat.
When the engine is working, the fall of pressure
is transmitted to the membrane 7 which is de-
pressed and compresses the spring 8, ca,usmg the
opening of the valve 3 controlling the orifice 13.
Generally, the spring 8, which simply acts as a
returning spring, is designed with respect to the
membrane 7 in such a way that the smallest de-
pressions, which exist in the admission piping for
the different working conditions, are capable of
opening wide the valve .3, the piston 10 coming
then to butt against the bottoin of the cylinder 11.
The device represented in Fig. 1 may be placed
at any point of the fuel supply circuit.
The pressure of the fuel takes place on the

valve 3 and when this valve is open it takes place '

_ also on the membrane 5, If this pressure is great,
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it tends to open the valve 3 with a certain force
independently from the pressure transmitted by
the passage 12 on the membrane 7. )

It is then necessary to sufficiently increase the
force of the spring 8 in order that the fuel pres-
sure may be in all cases incapable of producing
the opening of the valve. The force of the spring
8 being increased, the dimensions of the mem-
brane 7 are consequently also increased. How-
ever, whatever may be the pressture of the fuel,
it will be always possible to select a spring 8 and
a membrane 7 capable of ensuring correctly the
control of the needle valve 3.

In the known devices, on the contrary, where
the fall of pressure of the engine is exerted di-
rectly on the external face of the membrane 5,
the dimension of the membrane subjected to the
fall of pressure is not available, and if the pres-
sure of the fuel exceeds a certain value, the de-
vice is incapable of working and of ensuring the
closure of the valve when the engine stops. It
is a serious drawback which is remedled by the
invention.

In the apparavus described in Fig. 1, when the

.~ . engine is stopped, the whole of the pressure of

”7'"(‘)“ ‘the spring 8 is transmitted to the valve 3 and

presses this valve on its seat. This pressure is
capable of causing the hammering of the valve

o and so to be detrimental to its fluid tightness.

This drawback is 'obviated.by providing a uni-
lateral control between. the manometric device

.and the valve, the manometric device being only

able to cause the opening of the valve, the return
of the valve to the closed position taking place by
independent means.

Fig. 2 represents an example of the carrying out
of this improvement. On this figure, the fuel is
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brought by the passage 2 to a chamber 24. The .

fuel.outlet, controlled by the valve 3, takes place
by the chamber 1 and the passage 4, The valve
3 is provided on the side opposite to the dia-
phragm 5 with a stem 14 guided in the cylinder
15. The valve 3 is loaded with a light spring 16.
The rod 9 connected to the valve 3 and to the

-diaphragm 5 is not solid with the membrane 7

as in Fig. 1, but ends opposite a push 17 at the
end of a lever 18 pivoted about an axis 19. The
opposite end 20 of the lever 18 is connected to a
piece 21, solid with the membrane 7, by means
of a small connecting rod 22.

When the membrane 7 is lowered by the fall
of pressure transmitted by the passage 12, the
end 20 of the lever 18 descends and the end 17
rises, pushing the rod 9 and causing the rlse of
the valve 3.

When the engine stops, the membrane 7 re-
turns to its place and the push 17 descends with-
out bringing down with it the valve 3. This
valve is brought back in the closed position by
the spring 16 which is weak, this valve not being
pressed on its seat as in Fig. 1 by the whole
pressure of the spring 8, which avoids the ham-
mering of the valve 3.

At the stopping of the engine, there exists a
certain play between the push 17 and the end
of the rod 9. The closure of the valve is then
complete and the fuel supply is cut off.

For the purpose of safety, the membrane 5
and the valve 3 will be so disposed that the fuel
pressure tends to close this valve as it is done
in Fig. 2. It is sufficient for this that the open-
ing of the valve 3 corresponds to a decrease in
the volume of the chamber 1 and its closure to
an increase of volume. This result is obtained
by disposing the valve 3 in such a way that its
lifting takes place on the opposite side to the
rod which connects this valve to the membrane
5. In this manner, the closure of the valve 3
may take place in case of accidental breakag:
of the spring 16 or of the rod connectmg the
valve to the membrane 5.

Besides, as the pressure of the fuel does not
tend, as in Fig. 1, to cause the opening of the
valve 3, it is useless fo. increase the strength of
the spring 8 and the dimensions of the mem-
brane 7 in the case where the pressure of the
fuel may become considerable. This pressure
makes itself felt on the entering side of the valve
and if this valve be open, it exerts itself also
on the membrane 5. The lifting of the valve
may then require a rather considerable force.
In order to avoid the increase beyond measure
of the dimension of the membrane 7, a reduction
of the control of the valve 3 is provided by giv-
ing to the lever 18 unequal arms, the arm car-

rying the push 17 being shorter than the oppo- -

site arm.

One will preferably avoid that the pulsations
which take place in the admission passage are
transmitted to the membrane 7 and from it to

the valve 3, by giving to the passage 12 which -
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connects the manometric chamber 6 to the ad- .

- mission piping a considerable resistance to the

passage of gases. For example a restricted ori-
fice 23 or a series of such orlﬁces will be placed
in the passage 12,

150



10

15

20

25

1,955,087

The unilateral connection -between the dia-
phragm 7 and the valve 3 may be obtained in
many other ways. For example, the rod 9 of
Fig. 1 may be interrupted and terminated by a
head 25 engaged in a fork 26 carried by a rod
27 solid with the membrane 7, as shown in Fig, 3.

The arrangement of Fig. 2 is not applicable
to supercharged engines in which an air eom-

bressor placed up-stream of the carburetter en-

sures the supercharging. In these engines, in
fact, it happens that the pressure in the admis-
sion neck may be greater than atmospheric pres-
sure. In such circumstances the opening of the
fuel needle valve of Fig. 2 would be impossible.
Fig. 4 represents a variation of Fig. 2 in which
the external face of the membrane 7 is subjected
not to the pressure of the atmosphere but to the
pressure existing at the outlet of the air com-
pressor. which supercharges the engine. This
pressure is ftransmitted inside the chamber 34
by’ the passage 35 connected to the outlet of the
compressor. The said pressure makes itself felt
then equally on the external face of the mem-
brane 5 instead of the atmospheric pressure, the
effect of . which is generally ‘to decrease the dif-
ference of pressure between the two faces of
the membrane 5 which is bathed internally by

the fuel on its way to the engine.
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_ In Fig. 5 the carburetor is indicated at 36 and
is provided with a throttle valve 37 and an air

intake 38. The air intake 38 is fed by a super-
charger 39, The mixture formed in the car-
buretor passes to the motor (not shown) through
the admission conduit 40. The whole of the
device shown in cross section in Fig. 4 is desig-
nated in Fig. 5 by reference numeral 41. The
fuel enters through pipe 2. and is delivered
through pipe 4 which leads to the outlet or
nozzle structure 42 opening inte the mixing
chamber. Pipe 35 connects the chamber 34 with
the air intake 38, while pipe 12 connects the
chamber 6 with the admission conduit 40.

The controlling device according to the inven-
tion is not necessarily situated in the immediate

vicinity of the engine. It can be remote from

the engine, and it will be for example within
reach of the pilot. .

Further, in the engines comprising several
groups of cylinders supplied respectively by sep-
arate carburetters, there is provided a control
of the feel of the whole of the caz‘buretters by a
single device.

What I claim is:

1. In a device for controllmg,the tuel supply of
an internal combustion engine, a fuel chamber,
a fuel passage in the said fuel chamber, a valve
for controlling said fuel passage, a membrane be-
ing a part of the wall of the said fuel chamber, a
connection between said valve and said mém-

_brane, manometric means having a unilateral.

- . connection with said membrane and said valve
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Jor operating . the opening of the valve only, a

light spring loading said valve for causing the
return of the latter to the closed position, a pre-
determined play existing in the said unilateral
connections when the engine stops.  -:

2. In a device for controlling the fuel supply

-of an internal combustion engine comprising a
-suction manifold and a fuel supply line, a fuel

chamber inserted in said fuel supply line, a fuel
passage in the said fuel chamber, a valve for
controlling said fuel passage, a membrane being

_a part of the wall of the said fuel ¢chamber, a con-
nection between said valve and said membrane,
manomet_ric means distinct from said membrane:

50

3

and aetua.ted by the pressure in said suction
manifold &nd having a connection with . said

'membrane and said valve.

3. In a device for controlling the fuel supply
of an internal combustion engine comprising a
suction manifold and an air intake, a fuel cham-
ber, a fuel passage in the said fuel chamber, a
valve for controlling said fuel passdge, a mem-
brane being s part of the wall of the said fuel
chamber, a connection between said valve and
said membrane, manometric means actuated by
the difference between the pressure which exists

.in said suction manifold and the pressure which

exists in the said air intake and having a con-
nection with said membrane ‘and said valve.

4. In a device. for controlling the fuel supply
of a supercharged engine comprising a suction
manifold, a carburetter with an air intake and a
supercharger supplying the said air intake, a
fuel chamber, a fuel passage in the said fuel
chamber, a, valve for controlling said fuel pas-
sage, & membrane being a part of the wall of
the said fuel chamber, a manometric means actu-
ated by the difference between the pressure which
exists in said suction manifold and the pressure
which exists in the said air intake and having a
connection with said membrane and said valve.

5. In a device for centrolling the fuel supply of
an internal combustion engine comprising a suc-
tion manifold, a fuel chamber, a fuel passage in
the said fuel chamber, a valve for controlling
said fuel passage, a membrane being a part of the
wall of the said fuel chamber, a connection be-
tween said valve and said membrane, mano-

"metric means comprising a manometric cham-

ber, a passage connecting said manometric cham-
ber and said suction manifold and adapted to
oppose a great resistance to the passage of the
gases, a connection between said manometric
means and said membrane and said valve.

6. In a device for controlling the fuel supply
of an internal combustion engine comprising a
suction manifold, a chamber, two membranes in
said chamber dividing the latter in three com-

partments, an air passage to the middle com-.
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partment comprised between the. two. said mem- .

branes, a fuel passage in another compartment, a
valve for controlling said fuel passage, a fuel inlet
and a fuel outlet connected to the said other
compartment on either side of the said valve,
a passage for connecting the third compartment
with the said suction manifold, a spring for load-
ing the membrane separating the said middle
compartment and the said third compartment
connections between said membranes and said
valve.:

7. In a device for controlling the fuel supply
of a supercharged engine comprising a suction
manifold, & carburetter with an air intake and a
supercharger supplying the said air intake, a
chamber, two membranes in said chamber divid-
ing the latter in three compartments, a passage
for connecting the middle compartment com-
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prised between the two said membranes with-said

air intake, a fuel passage in another compart-
ment, a valve for controlling said fuel passage, a
fuel inlet and a fuel outlet connected to the said
other compartment on either side of the said
valve, a passage for connecting the third com-
partment with the said suction manifold, a spring
for loading the membrane separating the said
middle compartment and the said third compart-
ment, connections between sald membranes and
said - va.lve.
- LOUIS LEON VIEL.
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