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dian

This invention relates to compressor-super-
charged carburation devices for internal combus-
tlon engines, of the kind whereln the compressor
Is located upstream of the carburettor for the
general purpose of maintaining a constant pres-
sure at the Inlet of the carburettor by an auto-
matic device which modifles the inlet or outlet
section of the compressor, and has for its main
object to utilise the properties of the compressor,
thus located, to modify, in & simple manner, the
adjustments of the carburation device and which
are _neceSSitated by the working conditions of the
engine.

According to the main feature of the invention
carburation devices of the above kind are so ar-
ranged that the value of the pressure at the inlet
of the carburettor can be made to vary as a func-
tion of the working conditions of the engine,
supplied by the carhuration device,

In addition to this main feature the invention
comprises further features, including the follow-
ing:

A second feature consisting in arranging such
carburation devices that the value of the pressure
at the inlet of the carburettor can be reduced
when only a fraction of the maximum power of
the engine Is utilised, in order to reduce the
power absorbed by the compressor.

A third feature consisting in establishing a
positlve connection between the member by
means of which the dellvery of gases from the
carburettor is regulated and the device which
automatically determines the value of the pres-
sure at the inlet of the carburettor, with a view
to varying this value.

A fourth feature consisting in providing such
a carburation device with a single automatic ap-
paratus on which the dellvery pressure of the
compressor acts. This, for example, could be a
single manometric capsule subjected to the pres-
sure relgning at the outlet from the compressor
or a deformable member (diaphragm) or mov-
able member {piston) subjected to the difference
of the pressures reigning respectively at the inlet
and at the outlet of the compressor. This single
automatic apparatus acts on regulating means
adapted to effect the enrichment of the mixture
when in the nelghbourhood of the maximum
power and also the automatic correction of the
mixture as a function of the density of the air
at the inlet of the carburettor,

A fifth feature consisting in making the single
automatic apparatus, with which such carbura-
tion devices are provided, act on a distributor
which, in turn, 15 adapted to control the above-
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mentioned regulating means through a relay, for
example of the piston or diaphragm type, so that
the single automatic apparatus simultaneously
can serve several carburettors at the same time.

And a sixth feature—more especially relative
to the case where the engine drives a propeller
with automatically variable pitch—consisting in
establishing a positlve connection between the
member which regulates the flow of the gases
from the carburettor and the mechanism by
which the variation of the pitch of the propeller
is effected.

In order that the invention may be better un-
derstood, it will now be described with reference
to the accompanying drawings, which are given
by way of example only and in which:

Flgs. 1 to 4 show, In diagrammatic vertical
section, respectively four carburation devices
constructed according to as many different em-
bodiments of the invention.

With regard to the complete carburation de-
vice, it 1s provided, ag known, with:

(1) A carburettor proper | which supplies the
cylinders of the engine 2 with an air-fuel mixture
through a condult 3 and which comprises a but-
terfiy-valve 4, operated by & remote control con-
stituted for example by a rod b and a hand lever
6 or the like, a nozzle system 7T fed by & constant
level chamber 8 which always communicates by
the passage 8 with the inlet 18 of the carburet-
tor and which is connected by a conduit 11 to the
nozzle system 7T,

(2) A compressor 12 with an inlet (3 and
which is located upstream of the carburetior and
connected, by a plpe (4, to the Inlet 10 of this
latter,

(3) And automatic means adapted to main-
tain constant the pressure at the inlet 19 of the
carburettor, these means heing for example con-
stituted by a shutter (5, which is located hy
means of an automatic servo-control subjected
to the actlon of the pressure reigning in the pipe
t4 which connects the compressor I2 to the inlet
10 of the carburettor.

This servo-control is constituted, for example,
by & plston 16 housed in a cylinder IT and adapt-
ed to act on an arm 18 integral with the shuiter
186, the said piston belng constantly acted upon
by a spring 19 and being able to be subjected to
the action of a fluld under pressure (for example
oil under pressure) from an appropriate source
connected by a supply conduit 20 to the inlet of
a slide-valve distributor 21 or the like, the return
conduit being deslgnated by 22. The distributor
is controlled by a manometric capsule 23 which
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is located in a chamber 24, permanently con-
nected by a condult 25 to the pipe 14, the free
extremity of the capsule taking support on the
base of the said chamber 24.

When the air shutter 15 occupies a determined
anhgular position, the shide valve 21 closed the
inlet of the cylinder (T having the piston 16. If
the pressure in the pipe 14 diminishes, the cap-
sule 23 expands and moves the slide valve, to
bring the cylinder IT into communication with
the oil-inlet conduit 20. This forces the piston
16 towards the left (PFigs. 1 to 4) and further
opens the shutter 15. ‘The delivery of air drawn
in by the compressor 12 increases and the pres-
sure in the pipe (4 increases in consequence.

15

This pressure, transimitted through the conduit

25 into the chamber 24, causes the contraction
of the capsule 23 which moves the slide valve 21
in the opposite direction.

If the pressure at the outlet of the compressor
or at the inlet {0 of the carburettor is that which
is suitable, the slide valve returns to its closing
position, shown on the drawings, and the air
shutter 1§ remains at its new position. If the
pressure is or becomes too great, the slide valve
21 is moved until the cylinder |7 communicates
with the return conduit 22 and the spring 19, in
becoming preponderant, forces back the piston 16
which closed the shutter (5 further.

The pressure regulator, described above and
which Is known per se, can of course be replaced
by any other similar device, with or without
servo-control, so long as its operating member
always acts to fIx the value of the pressure reign-
Ing at the outlet of the compressor {2 or at the
inlet 10 of the carburettor.

According to the invention the carburation de-
vice, such as that described above, 18 so arranged
that the pressure reigning at the outlet of the
eompressor 2 or at the inlet 10 of the carburet-
tor can be varied as a function of the working
conditions of the engine 2 fed by this carburation
device,

For this purpose there is Inserted in the rod §,
which connects the butterfly-valve 4 of the car-
burettor to the control handle 6, an elastically
deformeable device such as a spring 28 and there
is mounted on the said rod 5§, at a suitable polnt,
a cam 27 adapted to act on g bent lever 26, piv-
oted at a fixed point 29 and the free extremlity
of which acts on the point of support of the
capsule 23 and against the actlon of a spring 30L.
By operating the h&and lever § not only is the
position of the butterfly-valve 4 of the carburet-
tor modified but also the position of the cam [T
and In consequence that of the capsule 23 and
slide valve 21 Independently of the pressure
which reigns in the plpe (4. The effect of this
is to modify the constant value of the delivery
pressure of the compressor, that 1s to say that
which resigns at the inlet of the carburettor.

In addition, the carburation device Is provided
with means adapted to correct the richness of
the mixture supplied to the engine by the con-
duit 3. For example and as shown in Fig. 1, the
sald means are constituted by a manometric
capsule 31 which Is housed In g chamber 32
which communicates by & conduit 33 with the
pipe 14 which connects the compressor 12 to the
inlet 19 of the carburettor. There is mounted on
this capsule a rod 34, suitably guided in the axial
direction and whlch Is made intcgral with a
needle valve 3% adapted to regulate the output of
the fuel passing through the conduit 11 connect-
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ing the constant level chamber & fo the nozzle
system T.

This device according to Fig. 1 functions in the
following manner.

When the butterfly-valve 4 of the curburettor
is wide open, the mazximum power must be ob-
talned from the engine 2. This maximum power
is determined by the pressure which reigns In
the conduit 3, which supplles the cylinders, this
pressure belng substantially equal to that reign-
ing in the pipe 14 terminating in the inlet of
the carburettor. ‘This maximum pressure is de-
termined by the deslgner according to the type
of engine utilised, In order to obtain high pow-
ers, 1t is the general practice to utilise relatively
high pressures and the maximum pressure is de-
termined by the regulation of the inlet limiter,
that is to say by the position of the manometric
capsule 23.

If it 1s not desired to utilise the engine to the
maximum of its power, {t is necessary to move
the butterfly-valve 4 of the carburettor fowards
its closing position, for example to its half-open
posttion. ‘The pressure In the supply conduit 3
then becomes very weak for the reason that the
suction from the eylinders creates a certaln de-
pression between the engine and the butierfly-
valve 4. But, on the other hand, the inlet Iimiter
of the compressor always restores the same pres-
sure In the pipe 14 as that which iIs required when
the butterfiy-valve Is wide open. Now, this ex-
cess pressure may have several disadvantages;
first of all the increase of pressure ralses the
temperature of the air rather considerably,
which has an advantage in that freezing-up Is
avolded, but, on the other hand, if this tempera-
ture 18 too high, there Is s risk of its causing an
undue heating of the fuel In the carburettor.

On the other hand, the power absorbed by the
compressor remains somewhat considerable since
the degree of compression is itself rather high.

It is therefore of advantage, when only g frac-
tlon of the maximum power of the engine is util-
Ised, to reduce the constant pressure which
relgns at the Inlet of the carburettor and In the
pipe 14, For this purpose and when the pilot
moves the hand lever towards the right (Fig. 1),
that Is in the closing direction of the butterAy-
valve 4, the cam 2T causes the point of support
30 of the capsule 23 to descend towards the bot-
tom (Fig. 1) and In consequence the pressure
relgning in the pipe 14 stabllises Itself at a lower
value than when the butterfly-valve 4 is wide
open.

In the case where It is desired to be able to
effect an extreme-pressure for some minutes,
especially and as usual for taking off, the spring
28 Inserted in the control rod 8§ Is accommodated
in a caslng 36 which is mounted on the part of
the rod § which Is connected to the butterfly-
valve 4. In this way the two parts of the sald rod
remain Integral so long as the sald casing has
not come into contact with a fixed abutment 37
during the displacement of the hand lever § to-
wards the left (Fig. 1). When the casing 3§
reaches the abutment 37, the butterfly-valve 4 is
wide open,

In order to ohtaln this extreme-pressure It is
sufficlent to change the value of the pressure in
the pipe 14. 'To this end a supplementary stroke
is provided for the hand lever & during which
the position of the point of support 30 of the
capsule 28 is modifled through the Intermediary
of the cam 271. This supplementary stroke is
nude posslble, without a displacement of the but-
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terfly-valve 4 resulting therefrom, owlng to the
compression of the spring 26. It is possible to
glve the cam 21 a sultable profile for the most
efficient utilisation of the engine 2 and the com-
pressor 12.

At the same time gs these variatlons of the
conditions of use of the engine, it is necessary
to change the composition of the mixture intro-
duced into the engine. More especially, when in
the neighbourhoed of the maximum power of the
engine, it is of advantage to increase the richness
of the mixture and, when the extreme-pressure
at the time of “taking-off” is brought Iinto ac-
tion, to subject this richness to a fresh augmenta-
tion.

As this varlation of richness is a function of
the charging, it was logical, hitherto, to have
recourse to an automatic control by a capsule
subjected to the pressure of the portion of the
conduit 3 included between the butterfly-valve
4 and the cylinders. But when, according to the
invention, the pressure at the inlet 10 of the
carburettor is caused to vary, it is possible to
connect the casing 32 contalning the capsule
31 to the plpe 14 In which reigns the same pres-
sure as at the Inlet of the carburettor.

In effect, for running at low powers, & certain
value of the pressure reighing in the pipe 14 is
utilised, for running at maximum power a higher
value of this pressure s utilised and for super-
power running, a stlll higher value of this pres-
sure 1s utilised.

In consequence, these three different values
give three different lengths to this capsule 31 and
the needle valve 36, coupled to this latter cor-
rects, for example, the output of fuel passing in
tne condult 11, so as to vary the richness of the
air-fuel mixture in concordance with the desired
condition of operation. The outline of the nee-
dle valve 38 is, naturally, fixed according to the
variation of the richness it is desired to obtain.

Moreover, g tlme arrives, In consequence of
the fall of pressure at the air Inlet 13 of the
compressor 12, when this compressor no longer
can maintain the desired pressure in the pipe (4
although the shutter 16 remains open. From this
moment, the pressure progressively diminishes In
the pipe 14 in proportion as the density of the air
diminishes. The ahove conditlons exist for ex-
ample in the case of an aeroplane rising to high
altitude. Then the pressure which acts on the
capsule 3t progressively diminishes and it is pos-
sible to utillse the same needle valve 35 to dimin-
ish the output of fuel to effect the automatic cor-
rection of the air-fuel mixture as a function of
the density of the air at the inlet 10 of the car-
burettor.

In consequence, by establishing & positive con-
trol between the hand lever or the like and the
butterfly-valve 4 of the carburettor | and by act-
ing through the intermediary of this positive con-
trol on the value of the pressure at the Inlet 0
of the carburettor, there is therefore the possi-
bility of effecting the correctlons of the mixture
necessary to the efficient operation of the car-
burettor under all conditions, and this by means
of a single manometric capsule 31 subjected to the
pressure reigning at the inlet of the carburettor.

For the example shown in Fig, 2, recourse Is
had to the carburation device similar to that de-
seribed above but for which the power-enrich-
ment and correction apparatus acts, not by
means of a needle valve 3§ on the output of the
fuel, but on the dellvery of ventilation air.
For this purpose the ventilation air 18 taken by
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a piping 38 from the air inlet of the carburettor,
or—what comes to the same thing—from the de-
livery pipe (4 of the compressor. The delivery
of this air is regulated by a valve 38 of suitable
profile, connected to the capsule 31 and located
in a calibrated orifice 40 provided In a chamber
41 into which opens the piping 38 and which is
connected to the nozzle system T by a conduilt
42 a desired length of which i{s engaged in the said
system.

It I1s known, when the delivery of this ventila-
tion air 1s reduced, that the effective suction on
the fuel-calibrator increases and, in consequence,
that the mixture is enriched. If the delivery of
this alr 15 Increased, the mixture on the contrary
hecomes impoverished. The result sought for is
obtained by actuating the needle valve 38 by the
capsule 31 since this latter is always subjected to
the action of the pressure reigning in the delivery
pipe 14 of the compressor.

For the example shown in Fig 3, recourse is
had to a carburation device gnalogous to that of
Fig. 1 but for which there is utilised not & mano-
metric capsule 31 for actuating the needle valve
36 but a diaphragm B3 loaded by a spring and
dividing a chamber 44 into two compartments 46
and 46, The compartment 45 is made to com-
municate, through the conduit 33, with the de-
livery plpe 14 of the compressor and the compart-
ment 46, by the conduit 47, with the air inlet 13
of the compressor 12 at a point which iz located
between the shutter 15 and the rotor of the com-
Pressor.

It 18 obvious that the diaphragm 43 acts ex-
actly like the capsule, In effect, the pressure in
the chamber 456 is always the same. It is deter-
mined by the admission-limiter of the compres-
sor, The pressure In the chamber 46 depends, for
a given working condition, upon the opening of
the shutter 16, This opening is all the greater
as the necessary flow of air is greater and, in
consequence, the butterfly-valve 4 is more fully
open., Ih consequence the movement of the dia-
phragm 42 and, consequently, of the needle vaive
35, varies in & manner similar to the opening of
the butterfly-valve 4. It is therefore possible to
effect, with the aid of this dlaphragm 42, the op-
erations of enrichment at full powers and of cor-
rection when the pressure in the delivery pipe 14
becomes too feeble,

For the example shown in Fig. 4 recourse is
had to a modification of the carburation device
of Fig. 1, in that the manometric capsule 31, still
suhjected to the pressure reigning in the delivery
pipe 14, no longer directly actuates the enrich-
ment and correction devices but actuates a dis-
tributor 48, for example of the slide valve type,
adapted to slide in a chamber 4% one extremity
of which opens to the atmosphere by an orifice
50 and the other extremity of which is connected
by a conduit 6l to a source of pressure, for ex-
ample to the dellvery pipe 14 of the compressor.

A two-stage power-enrichment gystemm has
been shown; this system comprises a piston 52
loaded by a spring 63 and of which the surface
situated towards the spring communicates with
the atmosphere by an orifice 54, This piston acts
on a needle valve 68 adapted more or less to ob-
turate a passage 56 which opens into the delivery
pipe 14 and which permits of assuring, by a con-
duit 67, the ventilation of the main nozzle sys-
tem T In the same fashlon as the condult 42 of
Fig. 2. When the needle valve 5§ obturates the
passage 66, a certain enrichment of the mixture
is obtalned, When a second piston 58, identical
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with the first 52, actuates, in its turn, a needle
valve 59 in order to obturate a corresponding
passage 60, another enrichment is effected.

The face of the plston 52 opposed to that where
the spring 53 Is located, communicates by a
piping 61 with the chamber 49 of the distributor
48 and the apparatus acts in the following man-
ner,

When the engine is utilised at a fraction of
its maximum power, the pressure in the delivery
plpe 14 1s not at its maximum value as has been
explained above, and the slide valve 48 occuples
such a position that the pipe 61 communicates
with the alr through the oriflce 50.

If the opening of the butterfiy-valve 4 is in-
creased, the cam 27 15 displaced at the same time
by the hand lever 6, which causes the rise of the
pressure in the dellvery pipe {4. The capsule 34
contracts and the slide valve 46 Arst of all ob-
turates the piping 61 so as subsequently to put
it into communication with the pipe (4 by the
condult §1. At this moment the pressure in the
plpe 12 is transmitted behind the piston §2 and
the force created compresses the spring 53. The
needle valve 86 then obturates the passage 86
and a certain enrichment takes place.

If the pressure in the pipe 14 is further aug-
mented, for the taking-of of the aeroplane for
example, the slide valve 40 operates in the same

way with the piping 62 which opens into the .

chamber of the second piston 58 and the needle
valve B9, integral with this needle valve, ochturates
the other passage 60 for the ventilation air, thus
producing a second enrichment stage.

Finally, {f the pressure in the pipe (4 falls .

below the minimum value provided for, in conse-
quence of the fall of the density of the air at the
inlet 13 of the compressor, the glide valve 48 acts
in the same way, by a condult 63, on: a piston 64
united with the needle valve 35 and accommo-
dated in a chamber 65 the base of which iz pierced
by an orifice 66 to the atmosphere. The two
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faces of the piston 64 are thus put into com-
munication with the atmosphere. As one of the
faces 1 loaded by a spring 67, the piston 64 and
the needle valve 3% move towards the right of
Fig. 4, to reduce the flow of fuel,

The advantage is thus obtalned that a piping
(61 or 62) can intervene in the operation of a
piston, such as 52, for several carburettors at the
same tlme and, when the engine is eguipped
with two, or a greater number of carburettors, &
single capsule, such as 31, permits of effecting the
enrichment or the correction for all the carbu-
rettors at the same time, a condition necessary
for preserving an efficient operation of the en-
gine,

In all the eases considered above, the pressure
in the pipe 14 has, for the circumstanceg con-
sidered, a flxed value. It is therefore obvious
that the supply to the engine for a given condi-
tlon depends solely upon the position of the but-
terfly-valve 4, that Is to say upon the position of
the hand lever 6 and, in the case where the en-
gine 2 comprises a propeller with automatic
variable pitch, for which the operation of the
blades 7Tl depends upon a regulating device 70
of any appropriate type (the details of which
have not been shown in Figs. 1 to 4), it is possible,
according to the invention, to control the oper-
ating member 69 of this regulator through the
intermediary of a positive connection, such as
a rod 68, located between the said member 69
and the rod b which acts on the butterfiy-valve
4 of the carburettor. The effect of this connec-
tion hetween the respective operations of the con-
trol members 4 and 69 therefore Is that for the
same condition of operation of the engine 2 there
always corresponds the same power and recip-
rocally.

The invention is mot limited to the precise
forms or details of construction described, as
these may be varied to suit particular cases.

MARCEL LOUIS MENNESSON,



