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The invention relates to carburetors for inter-
nal combustion engines and more especially en~
gines having a small number of cylinders.

Automatic carburetors, as now in use, permit of
obtaining, when the engine is running on full
load, a mixture the richness of which is substan-
tially constant for considerable flow rate varia-
tions, provided that these carburetors are sub-
jected to a continuous suction effect, as this is the
case for tests performed with a centrifugal fan
for instance, or when the carburetor is used in
connection with an engine including more than
four cylinders.

On the contrary, when these same carburetors
are used with engines running at high speeds and
having a small number of cylinders (from one to
four), or on engines having six or four cylinders
fed through a duplex carburetor, the richness of
the air-fuel mixture is greater at low and mean
speeds than at high speeds of the engine.

The object of my invention is to obviate this

rawback. For this purpose, I combine 2 carbu-
retor such as above mentioned with a pick-up
pump controlling fuel delivery valve means such
that the richness of the mixture delivered when
the engine is running with the throttle fully open
remains substantially constant at all speeds, de-
spite the small number of cylinders of the engine.

Preferred embodiments of my invention will be
hereinafter described with reference to the ac-
companying drawings, given merely by way of
example and in which: )

Fig. 1 shows curves illustrating the object of my
invention; ]

Fig. 2 shows, in axial section, a carburetor sys-
tem made according to an embodiment of my
invention; ) .

PFig. 3 shows, in axial section, a modification of
a part of this carburetor system;

Fig. 4 shows, in axial section, a modification of
the first emboediment. B

Fig. 1 shows a series of curves intended to ex-
plain the operation of the device according to. my
invention. . .

The upper part. of Fig. 1 shows several curves
corresponding to the richness of the mixture sup-
plied by a conventional automatic carburetor
under full load running conditions (with. the
throttle fully cpen) and at different speeds of the
engine, for instance from 1000 to 4000 revolutions
per minute, whereas the lower part of Fig. 1 shows
the corresponding specific consumption curves.

Curve A was obtained by fitting a good carbu-
retor of a conventional type on the induction pipe
of a centrifugal fan. It shows that the richness
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of the mixture for air flow rates corresponding
to those obtained in an engine for speeds ranging
from 1000 to 4000 revolutions per minute is sub-
stantially constant for all the points of curve A.

Curve B’—B was obtained with the same car-
buretor and the same adjustment but used in con-
nection with a four cylinder engine. It will be
seen that the richness of the mixture is generally
too high, being maximum for speeds ranging from
1000 to 1500 revolutions per minute, decreasing as
the engine speed increases up to 3200 revolutions
per minute approximately (point B3), and then
remaining substantially constant as the engine
speed increases up to the highest values. Curve
C—C indicates the specific consumptions corre-
sponding to curve B—B.

Curve B1—B3—B shows the results obtained
when the system according to my invention is
used and curve Cit—C gives the specific consump-
tions corresponding to curve Bl —B3—B.

Curve B1—B3—B2 shows what can be obtained
with a modification of my invention which makes
it possible first to change curve B—B3 into curve
B1—B3, then, for speeds ranging up from 38500
revolutions per minute, to enrich the mixture in
the manner indicated for instancs by curve
B3—B2,  The corresponding curve of specific con-
sumptions is shown at C—C2.

To obtain such results, according to my inven-
tion, I combine an automatic carburetor of & con-~
ventional type with a pick-up pump in a manner
which will be hereinafter described. The essen-
tial parts of the conventional carburetor are
visible on Fig. 2, to wit body 1, choke or venturi 2,
calibrated jet 3 provided in the conduit # which
connects the constant level chamber 27 with noz-
zle device 5. The latter includes at its upper
part a calibrated orifice § for the inflow of emul~
sion air. A throttle valve 7 is provided in the in-
duction pipe 8 of the engine.

With such a carburetor used alone, the rich-
ness curve under full load running conditions and
for speeds of the engine ranging from 1069 to 4050
revolutions per minute would be similar to curve
B—B3—B of Fig, 1, and the corresponding spe~
cific consumption curve would be similar to C—C.

In order to improve this operation, I make use
of a pick-up pump to contirol means for varying
the section of a calibrated orifice which serves
to deliver fuel, this calibrated orifice being either
the main jet or an auxiliary jet.

In the example of Fig. 2, I make use of an aux-~
iliary jet.

This auxiliary jet is constituted by a calibrated

‘orifice 47 provided in a conduit 48 which opens

into choke 2 through a calibrated orifice 45, Con-
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duit 46 starts from the suection pump, which is
constituted by a casing divided into two fluid-
tight chambers or compartments 43 and £8 sepa-
rated by a diaphragm B0.

Compartment 48, which communicates with
conduit 46, is fed with fuel through a connection
53 branching off from the conduit § which con-
nects the constant level chamber 27 with the
main jet 3. A check valve 88 in this conduit &3
prevents back flow of fuel therethrough. Com-
partment &9 communicates, through a tube 24,
with a chamber 58 adjacent to the induction pipe
8 of the carburetor and which communicates with
the inside thereof both on the upstrear side of
throttle vaive 7, through an orifice "u, and cn
the downstream side thereof through an orifice
57.

A check valve §8 in the pump delivery conduit
48 prevents back flow of air into the pump dur-
ing the suction stroke of said pump.

ilig:
there-
1 B
£
L

§i capable of more or less oktl,ra’cin aux
jet 87. Diaphragm &8 is urged, on the face
of opposed to that which carries needle va
by a sprmcr 52 beanng upon the Pnd wculi

valve 51 on its seat conutltutea by the edge o
orifice 47.

The carburetor is adjusted through the usual
means, that is to say by a suitable choice of jet 3
and emulsion air orifice 6, to obtain, when the
engine is running with the throttle fuily open and
at a speed of about 1500 revolutions per minuie,
the desired value of the fuel mixture
(point B1 of the curve of Fig. 1).

The operation is as follows.

For idling running of the engine and for su
openings of throttle 7, the suction iz very hig
in the induction conduit & of the engine and, con-~
sequently, oprosite orifice 5%, whereas it is Very
low opposite orifice B§. Therefore, in
58 and tube 54, there is a vacuwm i
between the suctions on the upsitrean
stream sides of threitle valve ¥, wh
transmitted to compartment &'J of the pluk—up
pump,

The sections of orifices 58 and 57 are deter-
mined in such manner that when the engine is
idling or throttle valve T little opened, the effort
exerted upon diaphragm 53 by the partia
created in compartment 4% overcomes the action
of spring 52 and therefore causes diaphragm &8
to move toward the right of Fig. 7. This dis-
placement causes, oun the one hand, fuel to fow
into comipartment 48 and, on the other hand,
needle vaive §{ to move away from jet 47 and
therefore to elear the passage through this jet.

Now if the engine is made to pick up, that is
to say if, starting from a low speed OL said engine,
threttle 7 is suddenly opened, the high vacuum
which existed opyposite orifice 37 drops to a low
value. The vacuum accordingly drops in com-
partment 43. Diaphragm 8% moves toward the
ieit and causes a certain amount of fusi o be
delivered through conduit 45.

At the end of the pick-up pump delivery stroxe,
needle valve i rests upon its seat, preventing the
flow of fuel through jet 47. This positicn of the
needle valve corresponds to low speed running of
the engine, with throttle 7 fully open. These are
the conditions for which, as above stated, the
carburetor has been adjusted to have a fuel rich-
ness represented by the point Bi of the curves
of Fig. 1. Ii the carburetor were used alone, i. e.
without the pick-up pump and the means it con-
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trols, the richness of the mixture would tend to
decrease for increasing values of the engine speed,
as shown in the portion B—B:z of the curve
B—B3;—B of Fig. 1.

But, as the engine speed increases, the suction
increases opposite orifices %8 and 57 so that the
vacuum in compartment 48 reaches a value suffi-
cient for again causing diaphragm 5% to move to-~
action of spring 2,
whereby needle valve §i again clears the passage
through auxiliary jet §7, the rate of flow through
seid auxiliary jet increasing according to a prade-
termined law as the speed of the engine increases,
to reach its maximum either for a speed corre-
sponding to about 3200 revolutions per minuts if
it is desired to keep a substantislly constant rich-
ness, as in the case of curve Bi—Bs—3B, or for a

igher speed if it is desired to obtain a richer mix-
ture at the highest speeds of the engine, an ar-
rangement which gives a richness curve analogous
to B1—B3—P2 of Fig. 1 for instance.

The strength of sprinig 52 determines the
1

-
at which diaphragm 58 starts moving toward the
right of Fig, 2 and its & ty determines the
range of displacement of needls valve 5i 'The

profile of said valve 5} determines the richne

of the mixture for every spesed of the cngme in-
side the range for which the corre cting device is
brought into play.

When throttle valve 7 is fully
tions existing opposite orificas 56 and 57 are sub-~
stantially equal. When throttle 7 is litile opened,
0@ suetion is very sinall at 58 anfj very great ab
7. These conditions permis of obiais ning, Lhro;oh
uitable choice of the relative sections of these
f ces, the desired suctions, bmh for wide open-
of the t‘u‘ottle, with a view to obtaining the

ect working of the device according to m° in-
venmon and for smail openings, with g
ensuring the cperation of the mde [Eya it

It may be advantageous, in some cases, in addl-
tion to the effects above described, to reduce the
richness of the mixture for lower power run-
ning. This result can be obtained by placing
orifice 87 nearer to the throttle, at. 89 for in-
stance, whereby said orifice passes from the up-
stream to the downstream side for a certain de-
gree of opening of throttle T.

I may also, as shown by Fig, 3, move, by means
of diaphragm 58, a needle valve 5! provided with
a check valve 51’ located on the side of calibrated
orifice 47 opposed to said needle valve 51 so that
said check valve can close said orifice at the end
of movement of diaphragm 58 toward the right.

Chamber 49 is then placed in communication
either with orifices 56 and 57 as in Fig. 2, or with
only orifice 57 that is located on the Qownstream
side of throttle 7 when it is desired to cbtain a
quick closing of orifice 47 and therefore g re-
duction of the richness of the mixture for pow-
ers close to the maximum power.

‘The working is the same as that of Fig. 2 con-
cerning full throttle running, which means that
under full load running conditions, at low speads
of the engine, diaphragim 52 is pushed toward
the left by spring 52 and, consequently, needle
valve Bl closes passage 41. For higher speeds,
needle valve 8! gradually clears passage 47 where-
as check valve 51’ moves closer and closer there-
to, but without stopping it. For partly closed
throttle running, the suction in the pipes reaches
values higher than those obtained at high speed
and under full load running conditions. Dia-
phragm 508 therefore keeps moving toward the
right and passage 47T gets closed by check valve

cpened, the suc
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51’. This closing may be either gradual or sud-
den according to the shape given to check
valve 51°,

In Fig. 4 I have shown a modification of the
device of Pig. 2 according to which a needle valve
61 controls the flow section through the single
main jet 3. This needle valve is controlled
through pneumatic meang as above described,
adapted to work alsc as pick-up pump. It suf-
fices, for this purpose, to provide a check valve
62 in conduit 4, which leads from chamber 27
to the main jet. The injection of fuel during
picking-up periods then takes place directly into
nozzle device 5.

The present application is g continuation of
my application Ser. No. 728,737, filed February 15,
1947, now abandoned.

In a general manner, while I have, in the above
description, disclosed what I deem to be prac-
tical and efficient embodiments of my invention,
it should be well understood that I do not wish to
be limited thereto as there might be changes made
in the arrangement, disposition and form of the
parts without departing from the principle of
the present invention as comprehended within
the scope of the accompanying claims,

What I claim is:

1. For use in connection with an internal com-
pbustion engine, the combination of a carburetor
including an induction pipe and a throttle in said
pipe, an automatic pick-up pump operative in re-
sponse to variations of the suction in said pipe
on both sides of said throttle, this pump includ-
ing a part movable in response to variations of
this suction from one position corresponding to
the minimum value of this suction to another po-
sition corresponding to the maximum value of
said suction, and a fuel discharge conduit leading
from said pump to said pipe, and a metering valve
operatively connected with said movable part and
located in said fuel discharge conduit, said valve
being so shaped and connected with said mov-
able part as to increase gradually the flow sec-
tion through said conduit in response to dis-
placement of said movable part from said first
mentioned position thereof to said second one.

2. For use in connection with internal com-
bustion engine, the combination of a carburetor
including an induction pipe, a throftle in said
pipe and a fuel conduit opening into said pipe,
an automatic pick-up pump operative in response
to variations of the suction in said pipe on both
sides of said throttle, this pump including a fuel
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chamber having a wall movable in response to
variations of this suction from one position cor-
responding to a minimum value of this suction to
another position corresponding to a maximum
value of said suction, a supplementary fuel dis-
charge conduit leading to said induction pipe,
the outlet of said pump opening into said sup-
plementary fuel conduit, and a metering valve
operatively connected with said movable wall
and located in said supplementary fuel discharge
conduit, said valve being so shaped and connected
with said movable part as to increase gradually
the flow section through said supplementary con-
duit in response to displacement of said movable
part from said first mentioned position thereof
to said second one.

3. A combination according to claim 2 further
including a check valve carried by said valve
means to stop the flow of said supplementary
conduit when said movable wall is at the end of
its displacement produced by increasing suction
on the downstream side of said throttle.

4. For use in connection with an internal com-
bustion engine, the combination of a carburetor
including an induction pipe, a throttle in said
pipe and a single fuel conduit opening into said
pipe, an automatic pick-up pump operative in
response to variations of the suction in said pipe
on both sides of said throttle, the outlet of said
pump opening into said conduit, this pump in-
cluding a fuel chamber having a wall movable
in response to variations of this suction from one
position corresponding to a minimum value of
this suction to another position corresponding to
a maximum value of said suction, and a metering
valve operatively connected with said movable
wall and located in said outlet, said valve being
so shaped and connected with said movable part
as to increase gradually the flow section through
sald outlet in response to displacement of said
movable part from said first mentioned position
thereof to said second one.

GASTON GRIFFON.
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