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10 Claims.

My invention relates to fuel injecting devices
for internal combustion engines and more espe-
cially engines provided with an intake pipe which

- receives a fuel mixture from a carburetor includ-
ing a throttle valve.

The chief object of my invention is to provide
a device of this type which is capable of injecting
a supplementary amount of fuel into the engine
when the throttle valve is being opened so that

10 the engine may pick up more readily. My device

also permits of injecting fuel into the intake

manifold when the engine is being started.
The fuel injecting device according to my. in-

vention comprises .a chamber communicating

15 with a space filled with liquid through an orifice
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of small secticn, said chamber having two mov-
able walls.
nected to the throttle valve of the engine, while
the other .wall is operatively connected with a
9o Valve controlling the flow of fuel through a cir-
cuit fed under pressure and -opening into the
intake manifold -of ‘the engine. The source of
fuel feeding said circuit is adapted to supply fuel
under super-atmospheric pressure to the fuel
5-cutlet of said circuit as said valve is open.

The space filled with liguid which communi- -

cates with the chamber of the injecting device
may consist of the very source of fuel under pres-
sure from which the injecting device is fed.

Preferred embodiments of the present inven-
tion will -be hereinafter described with reference
to the accompanying drawings, given merely by
way of example, and in which: -

. Fig, 1 is an elevational view of an engine in-
take manifold provided with a carburetor and
an injecting device according to my invention;

Fig. 2 diagrammatically shows, in longitudinal
section, the injecling device of Fig. 1;

Fig. 3 and Fig. 4 are diagrammatical views
showing in longitudinal . sectlon injecting devices
emboedying. diaphragms;

Fig. 5 diagrammatically shows, in longitudinal

0

. 'section, a meodification of the device shown  in

Fig. 2;

Fig, ba is an elevational view of an engine ﬁtted
with the device shown in Fig. 5;

Figs. 6 and 7 show, in longitudinal section, fur-
ther modifications of the device shown in Fig. 2.

In the embodiment shown in Fig. 1, a carburet- .
or { is fitted on the intake manifold 2 of the en-__
The amount of fuel mixture supplied by

gine.
the carburetor is controlled by means of throttle
.valve 3 operated through arm 4. Fuel under
pressure is fed to the carburetor through con-

6 duit §, This conduit is preferably fed with fuel .

One of these walls is operatively con-
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by means of & pump The injecting device g is
fed with fuel through a conduit 7 connected to
conduit §. A conduit 8 connects the outlet of the
injector 6 with a jet 9 opening into manifold 2.
The details of the injecting device § are shown
in Fig. 2. In this figure, the numeral -1§ repre-
sents a chamber communicating with a conduit
{2 through an orifice of small section {{, Con-
duit (2 is permanently connected with feed con-
duit ‘7. Chamber 8 is also connected- with pas-
sage {2 through an orifice (3 controlled by &
check valve §4 through which fuel is prevented
from flowing from conduit {2 into chamber (8.
Conduit §2 further communicates with a space
15 in the wall of which is fitted a washer 26 bored
in 16 and pressed by a threaded plug {88 having
an axial bore (8¢, Space {5 communicates with
the jet 8 through bores 16 and {8f and conduit
8. Jet 9 is provided at its end with a calibrated
orifice £1.
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A piston {8 is slidably mounted in a cylindri- -

cal part of chamber (8 and is connected to an
arm 8 through a rod 20. Arm 19 is keyed on a

. spindle 2¢ which projects from the casing of the
injecting device by passing through a fluidtight
packing. ©On the outer portion of spindle 21
there is mounted a lever 22 connected, through a
rod 23, to the arm 4 of the throttle valve (Fig. 1),
A second piston 24 is slidably mounted in an-
other cylindrical partiof chamber {8. The end 25
of piston 24 constitutes a valve which, when ap-
plied - against washer 28, closes orifice (6. A
spring 27, compressed between piston 24 and a
shoulder 28, carried by the wall of chamber 0,
tends to push this piston toward washer 26, to
close orifice 18.

A plug 28 makes it possible to remove the alr

that may be contained in the apparatus.

The operation of the device takes place as fol-
lows: When throttle valve 8 and arm 4 are main-
tained in a given position, the engine is normally

" fed through carburetor i,
injecting device is closed by the end 25 of piston
24, which is applied against surface 26, and Jet 9

. does not supply fuel.

If throttle valve 8 is suddenly opened frem the.

idling position, the movement of arm 4 is trans-
mitted, through rod 23, lever 22, spindle 21, lever
19, and rod 20, to piston 8. The arrow mdicates
the directions of the movements of the different

placement of piston 18 toward the left as viewed
in Fig. 2 produces a suction in chamber 10 but the

cross section of orifice 11 is too small for per-:
mitting a volume of fuel equal to the volume gen-!

The port 16 of the

parts when the throttle valve is opened. . The dis-
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erated by the displacement of piston 18 to flow
in a short time through said orifice {i. The pres-
sure in chamber 10 therefore drops and piston 24
is drawn iIn, compressing spring 21. Port (6 is
then uncovered, and fuel flows through conduit 7,
conduit 12, orifice 16, conduit 8 and the orifice 17
through which this fuel is injected into the intake
manifold 2. Spring 27 then pushes back piston
24, while fuel is entering chamber (0 through
orifice ti. 'The low rate of flow through orifice
11 retards the return stroke of piston 24. In-
jection stops as soon as the end 25 of piston Z4
comes back. into contact with surface 26. The
rgte of flow of the injecting device is adjusted by
varying the section of calibrated orifice §7, while
the time for which injection takes place depends
on the strength of spring 27 and the area of ori-
fice 11. In Fig. 2, I have shown the various parts
in the positions they occupy after the throttle
valve has been opened, before the end -of the
injection.

When the throttle valve is suddenly closed,
movement is again transmitted to piston {18,
which tends to drive out the fuel contained in
chamber (0. The low rate of flow through orifice
11 does not permit, by itself, a quick displace-
ment of piston I8, but the increase of pressure
created in this chamber lifts valve 14, so that fuel
is evacuated simultaneously through orifice (1
and the orifice of large section §3. If orifice 13
did not exist, the rate of flow through orifice I

“would be too small to permit the quick displace-

ment of piston 18 as the throttle valve is being
closed, and this movement would be retarded.

'The device above described is very efficient. On
the one hand, while the engine is accelerating
the calibrated orifice {7 is fed under the pressure
of the fuel pump, which ensures a good spraying
of the fuel despite the fact that the suction in
pipe 2 at this time is very small. On the other

_ hand, jet 9 opens into the intake manifold of
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the engine behind throttle valve 8 and preferably
as close as possible to the inlet valves. With
such an arrangement, the injected fuel goes di-
rectly to the inlet valves, without having had
time -to déposit on the walls of the manifold.
The fact that the supplementary fuel fed while
the engine is accelerating is discharged into the
intake manifold behind the throttle valve is an
essential feature of the present invention, and
this arrangement constitutes an important fea-
ture whatever be the nature of the device that
is utilized for the injection of supplementary
fuel. :

Pistons 18 and 24 can obviously be replaced by
diaphragms, as shown in Fig. 3. In this flgure, a
chamber 30 communicates with a second chamber
31 through an orifice of small cross section 32 and
a second orifice 33 provided with a check valve
34. Chamber 3f is connected, on the one hand
through conduit 35, with the fuel pump or any

~other source of fuel under pressure, and, on the
_other hand, through an orifice 36, controlled by

a valve 31, with a conduit 38 leading to a dis-
charge jet, such as jet 9 in Fig. 1. Chamber 30
is closed by two diaphragms 39 and 40. Dia-
phragm 39 is connected, through a rod 41, with
a lever #2 pivoting about an axis 43. Lever 42
is itself connected, through a rod 44, with the
throttle valve control arm. Diaphragm 40, which
separates chamber 30 from chamber 31, is con-
nected to valve 37 for instance through a small
rod as shown in the drawings. A spring 45 tends
to bring diaphragm 46 back into the position
wherein the valve 31 is closed.

‘48 controlled by a check valve 50.

-53. Injection takes place.
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The operation of the device is exactly the same
as that above described with reference to Fig. 2,
diaphragm 39 playing the same part as piston 18;
diaphragm 40 playing the same part as piston 24;
valve 37 playing the same part as the end 25 of
piston 24; and orifice 32 playing the same part as
orifice t{ in the preceding example.

In the embodiment of Fig. 4, a chamber 46
communicates with a second chamber 41 through
an orifice of small cross section 48 and an orifice
Chamber 47
is connected, on the one hand through a conduit
51, with the fuel pump or any other source of
fuel under pressure, and, on the other hand
through an orifice 52 controlled by a check valve
53, with a conduit 54 leading to a jet such as jet
9 of Fig. 1. Chamber 46 is closed by two dia-
phragms 55 and §6. Diaphragm 55 is connected,
through a rod 57, with a lever 58 pivoting about
axis §9. Lever 58 is itself connected, through a
rod 60, with the throttle valve control arm. Dia-
phragm 56, which separates chamber 46 from
second chamber 41, is connected to valve 53 for

“instance through a small rod as shown in the

drawings and is subjected to the action of a spring

10

20

61 which tends to maintain valve 53 in the closed -

position.
This device operates in the following manner:

- Under normal conditions, valve 53 is closed, and

the device does not feed fuel to the engine
through conduit 54. When the engine is to ac-
celerate, the throttle valve control -arm drives
rod 60, lever 58 and rod 57 in the directions in-
dicated by the arrows. Diaphragm 55, displaced
by rod 51, exerts pressure on the fuel contained
in chamber 46. The pressure developed in this
chamber forces valve 58 against its seat and the
area of orifice 48 is foo small to permit a suf-
ficient rate of flow of the fuel driven out by di-
aphragm 55 through said orifice. Diaphragm 56
is therefore pushed toward the left as viewed in
Fig. 4, compressing spring 61 and opening valve
Spring 6f gradually
brings back diaphragm 56 into its initial posi-
tion, driving out fuel from chamber 46 through
orifice 48, Injection ceases when valve member
53 returns to its seat. In the case of a sudden
closing of the throttle valve, check valve 50 is
lifted from its seat and permits of chamber 46
being fllled through the orifice of larger sec-
tion 49.

In the devices that have been above described
use is made of the fuel itself for filling the cham-
ber provided with movable walls. In Pig. 5 I
have shown a modification of the device shown
in Fig. 2 in which use is made of an independent
liquid for filling this chamber. This device com-
prises a cylindrical chamber 62.in which are fitted
two pistons 63 and 64. Piston 63 is operated,
through a rod 65 and a lever 66, by a shaft 67
operatively connected to the throttle valve. The

- throttle valve is thus operatively coupled with

piston 63, in the same manner as it is coupled

_with piston 18 in the modification of Fig. 2.

Piston 64 carries a valve member 68 which con-
trols an orifice 69 through which passes the fuel
flowing through conduits 70 and 7f. One of
these conduits is connected to a source of fuel
under pressure, such as a fuel pump, while the
other one is connected to a jet, such as jet 9,
opening into the intakel pipe of the engine. The
direction in which liquid flows through orifice 69
is immaterial. :

Chamber 62 is connected to a conduit 72
through an orifice of small section 73 and an
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orifice of larger section 74 controlled by a check
valve 16. Conduit 72 is connected with & reser-
voir (not shown in the drawings) filled with any

~ fluid whatever.

Under normal cpnditlous of worhng.'plstbn (1]

- maintains valve member 68 applied against its
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ment of the movable wall that carries the valve
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seat, provided however that the pressure of the
liquid that fills chamber §2 is higher than the
pressure of the fuel present in conduit 74. The
injecting ‘device does not work. When the
throttle valve is opened, piston §3 moves in the

takes place as piston 64 draws valve member 6§
along with it and opens orifice §9. Piston 64 is
then brought back into its initial position by the
bressure of the liquid contained in chamber 62
as the liquid is penetrating into this chamber
through orifice 73. ‘ L

In case of a sudden closing of the throttle vaive,
the liquid driven out by piston 63 is evacuated
through orifice 74 by lifting chieck valve member
15 from its seat. ' o B

The liquid under pressure that fills chamber §2
may consist of lubricating oil under pressure from
the engine. I{ suffices to connect conduit 72 with
any point of the lubricating circuit. The use of
lubricating oil has tlie advantage of lubricating
pistons 63 and 64 and of eliminating sticking of
these pistons in cylinder 82, as may happen when
the pistons are immersed in gasoline.

This modification is illustrated by Fig. 5a ,show-‘

ing the engine 102, the whole accelerating device

of Fig. 5 pointed out as 108, the fuel pump (04

feeding fuel to the carburetor 185 and to the ac-
celerating device 103, the lubricating pump 106,
and the conduit 72 connected to the ocutlet pipe
187 of lubricating pump 108,

The presence of air or gas bubbles in the cham-
ber provided with movable walls as above de-
scribed is detrimental to the proper working of
As a matter of fact, the displace-

by which the flow of fuel is controlled immediate-
ly follows the movements of the movable wall

mechanically actuated by the throttle only if the

2,092,685 .
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The device comprises five compartments: 78,
11, 18, 79, 86. Compartments 78 and 17 are sep-
arated from each other by. a deformable dia-
phragm 8. Compartments 78 and 78 are sep-
arated from each other by a deformable dia-

phragm 82. Compartment 88 is closed by a de-

formable diaphragm 83. Compartment 76 is con-~

nected with the inlet fuel conduit §4 and with

the outlet fuel conduit 85 which communicates

- with the engine intake pipe. The connection be-

" direction shown by the arrow, creating a suction -
.that is transmitted to piston 64. Fuel injection

chamber closed by these two movable walls con-

tains a practically inexpansible liquid. If'this
chamber contains air or gas bubbles, these air
bubbles have a. tendency to expand when one of
these walls is actuated by the throttle in the di-
rection that increases the volume. of this cham-
ber, and the displacement of the other wall is thus
reduced and can even become zero if the quantity
of gas contained in the chamber is sufficiently

great, which prevents the device from .working

in a satisfactory manner. On the contrary, when

the chamber contains a liquid entirely free from

gases, the displacements of the two movable walls
correspond to strictly equal volumes, which en-
sures a uniform and reliable working of the ap-
paratus. :

In order to avold the eventual presence of gases -

or vapors in the chamber of the apparatus, in a
modification shown by Fig. 6 the space with which
said chamber is connected is closed by a movable
wall, the whole of said chamber and said space
constituting an entirely closed volume: ‘This vol-
ume is initially filled with a liquid which is pref-
erably little volatile, then it is thoroughly freed
from any air or gases that it may contain, after
which it is deflnitely closed. In this manner, the
presence of gases or vapors inside the chamber is
obviously avoided. T .

This arrangement is shown in Fig. 6:

‘tween compartment 76 and the outlet. conduit 85
‘is controlled by s valve member 8¢ fixed to dia-

phragm 8(. Compartment 76 is further connect-
ed to compartment 78 through a passage 81. A
spring 88 disposed between diaphragm 8f and
wall 88 which separates compartments 78 -and 7%
Irom each ‘cther, tends to push diaphragm  8{
toward the right hand side

of the figure ang to

19

15

close valve member 86, Compartment 77 com- =

municates with compartment 89 through a rela-
tively large conduit 86, and these two compart-
ments communicate = with - compartment: 79
through an orifice of small section 81. Compart-
ments 78 - and 88 are further. interconnected
through = condult $2 controlled by a check valve
member 93, which permits the free passage of
liquid from conipartment 80 toward compart-
ment 79, but which prevents lquid from flowing
in the opposite direction. A lever 94 mounted on

‘an axis 8% and operatively connected to the en-

gine throttle valve carries a heel meinber 86. A
spring 97, interposed between the wall 88 that
separates thie two compartments 19 and 80 from
each other and diaphragm 83, tends to maintain
this diaphragm applied against heel member 96,
Spring 97 is stronger than spring §8.

, The whole of compartments 80 and 77.consti-
tutes what has been called in connection with the
brevious modification the first chamber of the de-
vice, while compartment 78 constitutes what has
been celled the second chamber communicating
with this first chamber through the orifice of
small section 81. The filling of the chamber takes
blace by removing plug 99 which is located at the
top of chamber 86177 so as to permit of easily
Ifreeing chamber 80—177 and compartment 1§ from
the air and the gases that they may .contain.

20
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Once chamber 71—-80 has been filled with & liquid- .

. Which is a little volatile and the gases have been

driven out, the chamber and the space are de-
finitively closed by replacing plug 99.
The operation of this device is the following:
When the throttle valve is opened, lever o4,
which is mechanically connécted with the throitle
valve, is actuated in the direction of arrow i00.

Heel member 96 moves away from diaphragm 83,

but- spring 97 pushes the diaphragm until it is
brought back into contact with heel member 8§.
This displacement of diaphragm 83, which pro-
duces an increase in the volume of compartment
80, draws in through conduit 90 the liquid con-
tained in compartment 77 and, therefore, to draw
in membrane 8{ while compressing spring 88.
This displacement -of diaphragm 81 causes valve
member 86 to be moved to open position. The
outlet conduit 85 then is in free communication
with conduit 84 which is fed with fuel under
bressure, so that the device injects fuel under
pressure into the intake manifold of the engine.
Spring 88 slowly pushes back diaphragm 81 as
the liquid contained in compartment 19 is flowing
into compartment 17 through the orifice of small
section 81 and conduit 90, thus permitting the

' volume of chamber T1—80. to increase, as a result

of the displacement of diaphragm 81 under the ac-
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tion of spring 88. - The flow of liquid from com-
partment 19 toward chamber 77—80 is accom-
panied by a displacement of diaphragm 82 which
is subjected, on its face which forms one end of
compartment 719, to the fuel feed pressure, since
compartment 18 communicates through conduit
87 with fuel feed conduit 84.

With the arrangement shown in the drawings,
the period of time for which injection takes place
is independent of the fuel feed pressure. In fact,
diaphragm 82 is subjected to no stress and there
exists in compartment 19, and also in compart-
ment 18, a pressure equal to the pressure in com-
partment 16, that is to say to the fuel feed pres-
sure. ‘The difference of pressure existing between
compartments 16 and 1T corresponds to the thrust
exerted by spring 88 and is distributed over the
surface of diaphragm 81. This difference of pres-
sure is independent of the fuel feed pressure. As
the pressure in compartment 18 is always equal
to the pressure in compartment 16, the difference
between the pressures that exist in compartment
19 and in compartment 17 is equal to the differ-
erice between the pressures in compartments 1%
and 76 respectively, and it is therefore independ-
ent of the fuel feed pressure. As the rate of flow
through orifice 91, and consequently the time dur-
ing which injection takes place, depend upon this
difference of pressure, it is clear that the time
during which injection takes place does'not de-
pend upon the fuel feed pressure.

The operation of the device shown in Fig. 6 is
the following:.

‘When the engine throttle valve is closed, lever
94 is 'actuated in the direction opposed to that in-
dicated by arrow 100. The liquid driven by the
corresponding displacement of diaphragm 83
penetrates into compartment 79, lifting valve
member 93 from its seat and pushing back dia-
phragm 82, which itself drives out the fuel con-
tained in compartment 18, which is freely con-
nected with the fuel feed conduit 84. The only
resistance opposed to this movement is due to the
fuel feed pressure that is transmitted to dia-
phragm 82, .

In all the devices that have been above de-
scribed, I provide a discharge orifice controlled by

* & check valve and permitting a quick return stroke

of the movable wall (piston or diaphragm) con-
nected to- the throttle valve, when the latter is
being closed. Obviously this discharge orifice
can be dispensed with, while permitting a quick
return of the throttle valve to the closed position,
by controlling the displacements of the movable
wall through the throttle valve only in the direc-
tion of opening as shown in Fig. 7. Under these
conditions, movable wall 85 is driven through cam
$1* when the throttle valve is being opened, but,
when said throttle valve is suddenly closed, said
movable wall 55 does not follow the movement of
said cam 57 and comes back slowly into contact
therewith, whatever be the speed with which the
throttle valve has been closed. ]

The device according to my invention can be
utilized not only as a fuel injecting device when
the engine is accelerating, but also as a fuel in-

- jécting device for the starting of the engine. It
suffices, for this purpose, to operate either the -

- .throttle arm, or directly the arm of the injecting

70

device, for obtaining either one injection of fuel
into the intake pipe of the engine, or several re-
peated injections, when the engine is being

-——-started, provided, however, that the fuel conduit

75

is under pressure. . o v
Preferably, the above mentioned diaphragms

|

1
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consist of a flexible material such as a fabric
treated in any suitable manner in order to make it
fluidtight. Such diaphragms undergo deforma-
tion without opposing any material elastic reac-
tion,

~ While I have disclosed in the preceding descrip-
tion, what I deem to be practical and efficient em-
bodiments of my invention, it should be well
understood that ¥ do not wish to be limited there-
to as there might be changes made in the arrange-
ment, disposition, and form of the parts without
departing from the principle of my invention as
comprehended within the scope of the appended

" claims, . .

What I claim is:

1. An accelerating device for an internal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, a conduit, said
conduit having a fuel outlet for feeding fuel to
said engine, a passage between said source of fuel
and said conduit, a first chamber filled with a

10

15

20

liquid, a second chamber filled with the same -

liquid, a channel of restricted section of flow
connecting these two chambers with each other,
sald first mentioned chamber having two mov-
able walls, means for actuating one of these walls,
and valve means in said passage operatively con-
nected with the second movable wall for control-
ling the communication between said source of
fuel and said conduit, said source of fuel being
adapted to feed said fuel outlet under super-at-
mospheric pressure as said valve means are open.

2. An accelerating device for an internal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, a conduit, said
conduit having a fuel outlet for feeding fuel to
said engine, a passage between said source of fuel
and said conduit, a first chamber filled with a
liquid, a second -chamber filled with the same

- liquid, & channel of restricted section of flow con-

necting these two chambers with each other, said
first mentioned chamber having two movable
walls, means for actuating one of these walls,
elastic means for urging the other movable wall
in one direction, valve means in said passage,
operatively connected with said second men-
tioned wall, for controlling the communication
between the source of fuel and the conduit in
such manner as to normally stop this communi-
cation when said second mentioned wall is sub-
jected merely to the action of said elastic means
and to open this communication when said sec-
ond mentioned wall is moved against the action
of said elastic means in consequence of & cor-
responding movement imparted to the first men-
tioned movable wall, said source of fuel being

adapted to feed said fuel outlet under super-

atmospheric pressure as said valve means are
open. . .

3. An accelerating device for an internal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, a conduit, said
conduit having a fuel outlet for feeding fuel to
the engine, a passage between said source of

_fuel and said conduit, a first chamber filled with

a lquid, a second chamber filled with the same
liquid, a channel of restricted section of flow con-
necting these two chambers with each other, said

first mentioned chamber having two movable

walls, means for actuating one of these walls in

-either of two opposite directions with respect to

said first mentioned chamber, elastic means for
urging the other movable wall in one direction,
valve means in said passage, operatively con-
nected to sald second mentioned movable wall,
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for controlling the communication between said
source of fuel and said conduit, in such manner
as normally to stop this communication when
said second mentioned wall is subjected merely
to the action of said elastic means and to open

this communication when said second mentioned

wall is moved against the action of said elastic
means in consequence of a corresponding move-
ment imparted to the first. mentioned movable
wall, a channel of relatively large section between
said chambers, and a check valve in said last

" mentioned channel adapted to prevent the flow

15

20

of liquid through said last mentioned channel in
9 direction corresponding to a displacement of
said second mentioned wall under the action of
said elastic means while the first mentioned wall
is stationary, said source of fuel being adapted to
feed said fuel outlet under super-atmospheric
pressure as said valve means are open.

4, An accelerating device for an internal com-

" bustion engine, which comprises, in combination,

a. source of fuel under pressure, a conduit, said
cenduit having a fuel outlet for feeding fuel to
said engine, a passage between said source of fuel
and said conduit, a first chamber filled with a
liquid, a second chamber filled with the same
liquid, a channel of restricted section of flow con-
necting these two chambers with each other, said
first mentioned chamber having two movable
walls, means for actuating one of these walls in
either of two opposite directions with respect to
said first mentioned chamber, elastic means for
for urging the other movable wall outwardly with
respect to said first menhoned chamber, valve
means in said passage, operatively connected with
said second mentioned movable wall, for control-
ling the communication between said source of
fuel and said conduit in such manner as nor-
mally to stop this communication when said sec-
ond mentioned wall is subjected only to the ac-

tion of said elastic means, and to open this com-

. munication when said second mentioned wall is
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moved inwardly against the action of said elastic
means in consequence of an outward displace-

ment imparted tc the first mentioned movable -
wall, a channel of relatively large section of flow -

between these two chambers, and a check valve
in said last mentioned channel adapted to pre-
vent liquid from flowing through said last men-
tioned channel from the second mentioned cham-
ber into the first mentioned chamber, said source
of fuel being adapted to feed said fuel outlet
under super-atmospheric pressure a.s said valve
means are open.

5. An accelerating device for an intemal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, a conduit, said
conduit having a fuel outlet for feeding fuel to
said engine, a passage between this source of
fuel and this conduit, a first chamber filled with &
liguid, .a. second chamber filled with the same
liquid, & channel of restricted section of fiow
connecting these two chambers with each other,
said first mentioned chamber having two mov-
able walls, means for actuating one of these walls
in either of two opposite directions with respect
to said first mentioned chamber,
for urging the other movable wall inwardly with
respect to said first mentioned chamber, valve
means in said passage operatively connected with
said second mentioned movable wall for control-
ling the communication between said source of

fuel and said conduit in such manner as fo nor-

mally stop this communication when said second

mentioned wall is subjected only to the action of

elastic means

8

said elastic means and to open this communica-
tion when said second mentioned movable wall
is moved outwardly against the action of said
elastic means in consequence of an inward move-
ment imparted to the first mentioned movable
wall, a channel of relatively large section of flow

‘between these two chambers, and a check valve
- in said last mentioned channel adapted to pre-

vent liquid from flowing through said last men-
tioned channel from the first mentioned cham-
ber into the second mentioned chamber, said
source of fuel being adapted to feed said fuel
outlet under super-atmospheric pressure as said
valve means are opern.

6. An accelerating device for an internal com-
bustion engine, which comprises, in combina-
tion, a source of fuel under pressure, a conduit,
said conduit having a fuel outlet for feeding fuel

10

15

to said engine, a passage between said source of

fuel and said conduit, a first chamber filled with

- a liquid, 2 second chamber filled with the same

liquid, a channel of restricted section of flow
connecting these two chambers with each other,
said first mentioned chamber having two mov-
able walls, means for actuating one of these walls
in only one direction, elastic means for urging
the other movable wall In one direction, and
valve means in said passage, operative by said
second mentioned movable wall, for controlling
the communication between said source of fuel
and said conduit in such manner as to normally
stop this communication when said second men-
tioned wall is subjected merely to the action of
said elastic means and to open this communica-
tion when said seconid mentioned wall is moved
against the action of said elastic means in con-
sequence of a movement imparted to the first
mentioned wall through said first mentioned
mearns, said source of fuel being adapted to.feed
said fuel outlet under super-atmospheric pres-
sure as said valve means are open,

7. An accelerating device for an internal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, a conduit, said
conduit having a fuel outlet for feeding fuel to
said engine, a first chamber. filled with said fuel,

.a second chamber communicating with said

source of fuel, a channel of restricted section of
flow connecting these two chambers with each

- other, said first mentioned chamber having two

movable walls, means for actuating one of these
walls, & passage between said second mentioned
chamber and said conduit, and valve means in
said passage, operatively connected with the
other movable wall, for controlling the communi-
cation between said second mentioned chamber

_and said conduit, said source of fuel being adapt-

ed to feed said fuel outlet under super-atmos-
pheric pressure as said valve means are open.
8. An accelerating device for an internal com-
bustion engine, which comprises, in combina-
tion, a source of fuel under pressure, a conduit,
said conduit having a fuel outlet for feeding

fuel to said engine, a passage between said -
‘source of fuel and said conduit, a first chamber

filled with a liquid distinict. from said fuel, a
second chamber filled with the same liquid, a
channel of restricted section of flow connecting
these two chambers with each other, the whole
of these two chambers having no connection
whatever with said source of fuel, said conduit
and said passage, said first mentioned chamber

having two movable walls, means for actuating

one of these walls, and valve means in said pas-

sage, operatively connected with the other mov-
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able wall, for controlling the communication be-
tween said source of fuel and said conduit, said
source of fuel being adapted to feed said fuel
outlet under super-atmospheric pressure as said
valve means are open.

8. An accelerating device for an internal com-
bustion engine, which comprises, in combination,
a source of fuel under pressure, 8 conduit, said
conduit having a fuel outlet for feeding fuel to
sald engine, a passage between said source of
fuel and said conduit, a first chamber filled with
a non-volatile liquid, a second chamber, of vari-
able volume, filled with the same liquid, a chan-
nel of restricted section of flow connecting these
two chambers with each other, the whole of
these two chambers being entirely closed and
without communication with the outside, said
first mentioned chamber having two movabie
walls, means for actuating one of these walls,
and valve means in sald passage, operatively
connected with the other movable wall, for con-
trolling the communication between said source
of fuel and said conduit, said source of fuel be-
ing adapted to feed said fuel outlet under super-
atmospheric pressure as said valve means are
open.

10. An accelerating device for an internal

2,003,685

combustion engine, which comprises, in combi-
nation, a source of fuel under pressure, a con-
dult, said conduit having a fuel outlet for feed-
ing fuel to said engine, a passage between said
source of fuel and sald chamber, a first- cham-
ber filled with a non-volatile liquid, a second
chamber filled with the same liquid, & movable
wall to said second mentioned chamber, a chan-
nel of restricted section of flow connecting these
two chambers with each other, the whole of
these two chambers being entirely closed and
without communication with the outside, said
first mentioned chamber having two movable
walls, means for actuating one of these two last
mentioned movable walls, valve means in said
passage operatively connected with the other of
these two last mentioned movable walls for con-
trolling the communication between said source
of fuel and said conduit, and a chamber com-
municating with said passage and one wall of
which consists of the movable wall of the sec-
ond mentioned chamber, sald source of fuel be-
ing adapted to feed said fuel outlet under super-
atmospheric pressure as said valvé means are
open. . 3
LOUIS LEON VIEL.
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