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Description

The invention relates to carburettors for inter-
nal combustion engines and in particular to a
system adapted to supply, under certain con-
ditions of operation of the engine, additionai fuel
to the conventional main feed and idling circuits
of the carburettor.

Devices for supplying additional fuel to the
aforesaid circuits are known; they mainly consist
in additional fuel circuits controlled by a vacuum
capsule whose movable pariition actuated by the
vacuum existing downstream of the throttle valve
is capable of opening the connection means
between the additional circuits and the main
cireuit or the idling circuit.

Said devices do not supply the two aforesaid
circuits simultaneously, but act separately with
additional fuel in the first or second circuit; this
not only involves the disadvantage of not solving
the problems of bulkiness and economy of the
used materials, but moreover does not permit to
obtain a correct metering of the mixture in all
operating conditions of the engine as the separate
vacuum members act on the respective circuits,
which are separate, in different ways and at
different times.

In the US—A—2,705,123 an economizer unit for
carburettor is described, which is operative to
enrich both the main and idling circuits. However,
only one calibrated orifice is provided to meter
the additional fuel to both such circuits. With such
conventional kind of device, it is not possible to
meter independently the additional fuel to be fed
to the main or to the idling circuit. Further, owing
to the arrangement upstream the idling jet where
in present engines the leakages mainly occur, no
effective increase in the rate of fuel through the
idling jet can be achieved with such known
device.

It is the main object of the present invention to
provide a device which in certain operating con-
ditions of the engine increases the amount of fuel
supplied simultaneously to the main circuit and
the idling circuit to maintain the correct strength
of the mixture in said operating conditions.

Another object of the invention is to provide a
circuit controlled by a vacuum member adapted
to minimize the times required for feeding the fuel
to said main and idling circuits when the load
applied to the engine increases rapidly from a low
rate of rotation:

The device according to the invention is charac-
terized by what is set forth in the first claim; a
further embodiment of the invention is set forth in
claim 2. The description referring particularly to
the accompanying drawing is given by way of a
non-limiting example.

In its preferred embodiment the invention is
incorporated in a carburettor with only one main
conduit 1 controlled by the throttle valve 2 actu-
ated by the driver; arranged in the main conduit 1
is a venturi 3 in the interior of which there is a
centring member 4 which communicates directly
with the emulsioning tube 5. This latter receives
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the fuel from the constant level float chamber, not
shown; the fuel is metered by the main jet 6 and
emutsified with air coming in known manner from
the calibrated nozzie 7.

The circuit 8 for the formation of the mixture
supplied during the idling and low performance
steps of the engine starts at the bottom of the
emulsioning tube 5. The conduit 8 leads fo the
calibrated orifice 9 to which air is supplied from
the calibrated nozzle 10 to form an emulsion
which through the conduit 11 is fed into the main
conduit 1 through a plurality of holes 12 arranged
in the area controlled by the throttle valve 2. Said
elements which are known per se constitute the
main and idling circuits of the carburettor.

The device according to the invention consists
of a vacuum capsule 13 which is inwardly divided
into two chambers 14 and 15, which do not com-
municate with each other, by means of an elastic
diaphragm 16 reinforced in its central portion by a
rigid disk 17 biassed by a spring 18 housed in the
chamber 14 and more precisely in a cylindrical
projection 19; said spring is adapted to bias the
disk 17 towards the right with a predetermined
load; secured to the right side of the disk 17 is a
pin 20 adapted to shift under the action of the
spring 18 the ball 21 from its sealing seat 22
against the action of a spring 23 arranged in the
cavity 24 in front of the capsule 13.

The chamber 15 of the capsule 13 communi-
cates with the constant level float chamber, not
shown, through a first and a second conduit C,
and C, which respectively permit the flow of the
fuel from the float chamber to the chamber 15 and
from the latter to the float chamber; the conduit
C. mainly has the purpose of removing from the
chamber 15 any fuel vapour bubbles which may
form therein.

When the ball 21 is removed from its seat 22 by
the pin 20, the chamber 15 also communicates
with the cavity 24 from which departs a conduit 25
which then extends in a vertical plane until it
reaches a certain height over the constant level
float chamber whereafter it extends horizontally;
two branch conduits 26 and 27 depart from the
horizontal portion of the conduit 25 and lead into
the idling circuit 8 in the area of the calibrated
orifice 9 and into the emulsioning tube 5, respec-
tively. The two conduits 26 and 27 are provided
with two calibrated orifices indicated by 28 and
29, respectively, whose functions will be
explained in greater detail hereinafter.

The chamber 14 of the capsule 13 communi-
cates with the conduit 1 through a conduit 30
which transmits to it at any moment the vacuum
prevailing downstream of the throttle valve 2.

The operation of the device and particularly of
the vacuum capsule 13 is evident from the accom-
panying drawing.

When the vacuum in the conduit 1 downstream
of the throttle valve 2 is comparatively high due to
littte opening of the throttle valve 2, the dia-
phragm 16 and the disk 17 are withdrawn to the
left so that the pin 20 does not urge the ball 21
away from the sealing seat 22. Under these con-
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ditions the conduit 25 is not fed with fuel from the
float chamber through the conduit C,, the
chamber 15, the sealing seat 22 and the cavity 23
which accommodates the spring 24.

When the main circuit does not yet supply fuel,
a fuel mixture is obtained whose fuel component
is determined by the idling jet 9 and air coming
both from the nozzle 10 and the nozzle 7 through
the conduits 26 and 27 and the nozzle 28; as a
result, the mixture is made lean to an extent
limited by the dimensions of the nozzles through
which the air flows.

When also the main circuit is supplying fuel but
the vacuum in the suction manifold is still suffi-
cient to keep the seat 22 closed by the ball 21, the
leaning effect persists but is progressively
reduced until it eventually disappears.

When the same vacuum is comparatively low,
the diaphragm 16 and the disk 17 are urged to the
right by the spring 18; the pin 20 removes the ball
21 from the seat 22 and the conduit 25 receives
fuel from the float chamber along the described
path to supply the main and idling circuits.

To appreciate the utility of the invention it
should be kept in mind that it is necessary to
maintain the strength of the mixture at values in
conformity with often contradictory but neverthe-
less important requirements such as fuel saving,
the reduction of exhaust pollutants and the per-
formance of a modern engine. In particular, it is
necessary to keep the mixture supplied by the
carburettor lean during the steps of idling and low
and medium performance of the engine, i.e. when
the throttle valve of the carburettor is only par-
tially open; it is then necessary to enrich the mix-
ture during the steps of high performance of the
engine, i.e. when the throttle valve 2 is nearly or
completely open.

To meet the criteria of fuel saving and reduction
of exhaust pollutants, feeding of the engine in the
steps of idling and low and medium performance
is ensured by a carburettor with particularly
reduced basic dimensioning {(of the main and
idling circuits) which in itself does not permit to
feed the engine with a mixture of the correct
strength during high performance and at full
power. This makes necessary an additional
supply of fuel in these latter steps to ensure
correct operation of the engine. The circuit con-
trolled by the vacuum capsule 13 provides the
main and idling circuits of the carburettor with an
additional fuel supply to meet the feed require-
ments of the engine for high performance, but
excludes this supply when the engine is idling or
operating at low or medium performance.

An appropriate dimensioning of the spring 18
with respect to the diaphragm 16 permits to open
the seat 22 for iower vacuum values, for exampie
of 200 mmHg, i.e. when the throttle valve 2 is
sufficiently but not completely open and protects
the centering member 4 from the pulsating effects
of the engine. Under these conditions the supply
of the additional fuel takes place both through the
branch 26, which leads to the idling circuit, and
the branch 27 which ieads to the main circuit, as
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in both these circuits signals are acting which are
sufficiently powerful to attract fuet from the con-
duit 25.

By appropriately dimensioning the orifices 28
and 29 it is possible to obtain a prevalence of the
amount of fuel fed through the branch 26 over the
amount of fuel fed through the branch 27 at least
in the beginning of the operation of the circuit
controlled by the capsule 13. As the throttle valve
2is gradually opened, the vacuum in the manifold
diminishes, but the vacuum in the choke 3
increases; consequently, the supply of additional
fuel through the conduit 26 diminishes progres-
sively, but the supply of additional fuel through
the conduit 27 increases progressively. When the
throttle valve 2 has reached the compietely
opened condition, the idling circuit does not
supply fuel because the signal of delivery actua-
tion in the area of the holes 12 becomes very low;
the additional fuel is only supplied by the branch
27 which feeds the main circuit. In this manner the
engine is supplied with a mixture of the correct
strength aiso in the completely open condition
when the enrichment becomes particularly
important due to the pulsating effect.

The device according to the invention permits
the engine to be accelerated from a low rate of
rotation to reach within the shortest possible time
values of rotation and torque permitted by partial,
even if large, opening of the throttle valve 2 and
this as a result of the short times of response of
the circuits controlled by the capsule 13. Said
times of response remain low even though the
ascending column of the channel 25 contains a
considerable hydrostatic head over the level of
the float chamber. This can be explained by-con-
sidering that in the open condition of the capsule
13 the conduit 25 receives both the signal coming
from the conduit 1 downstream of the throttle
valve 2 through the holes 12 and the signal
coming from the venturi 3 through the centring
member 4 and thus a resulting signal which is at
any rate kept high and such as to keep high the
speed of the fluid in all the conduits with super-
charging circuit insertion times in the order of
some hundredths of a second.

What has been described is but one of the
possible embodiments of the invention in which
many changes may be made which do not modify
the essence. In particular, the conduit 27 may lead
into the tube 5 at its base through a calibrated
orifice, arranged parallel to the main jet 6 and
which replaces the calibrated orifice 29.

Claims

1. Device adapted to enrich the mixture sup-
plied by a carburettor for internal combustion
engines, provided with at least one main circuit
(6, 5) for feeding the engine at high performance
and full power and with an idling circuit (8, 9, 11)
for feeding the engine when it is idling or
operated at low or medium performance, said
main circuit comprising a vertical main emulsion-
ing tube (5) with a calibrated air nozzle (7) at its
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top and with a fuel connection to a constant level
float chamber and a fuel connection to a main
outlet into a venturi (3) in an induction pipe (1) of
the carburettor, and said idling circuit {8, 9, 11)
starting from the lower region of said main
emulsioning tube (5), passing a vertical tube with
a calibrated air nozzie (10) at its top and leading to
idling delivery holes (12) controlled by a main
throttle valve (2); said carburettor being further
provided with a capsule (13) responsive to the
vacuum prevailing in the induction pipe (1) of the
carburettor downstream of the throttle valve (2)
and opening and closing a valve (21, 22} in a com-
munication line (C;, C,) between the constant
level float chamber and a first conduit (25)
arranged in the carburettor downstream of said
valve (21, 22), a portion of said conduit (25) being
arranged vertically and extending to a certain
height beyond the float chamber and being
branched off in a second (26) and a third (27)
conduit which lead into the idling circuit (8, 9, 11)
and the main circuit (6, 5) of the carburettor
“respectively, characterized in that the fuel con-
nection coming from the float chamber opens
into the lower portion of the main emulsioning
tube (5) by means of a calibrated main jet, in that
the fuel connection of the idling circuit {8, 9, 11)
coming from -the main emulsioning tube (5}
opens into the lower portion of the vertical tube of
said idling circuit and in that the second (26) and
the third conduits {27) are branched off from the
first conduit (25) at said certain height and the
second conduit {26) is provided with a first cali-
brated orifice (28} and opens into the vertical tube
of said idling circuit {8, 9, 11) and the third conduit
(27) is provided with a second calibrated orifice
(29} and opens into the main emulsioning tube
(5).

2. Device according to claim 1, characterized in
that the third conduit (27) opens into the lower
region of the main emulsioning tube (5).

Patentanspriiche

1. Vorrichtung zum Anreichern des von dem
Vergaser flir Brennkraftmaschinen gelieferten
Brennstoff-Luft-Gemisches, die mit wenigstens
einem Hauptleitungssystem (6, 5) zum Speisen
der Brennkraftmaschine bei hoher Leistung und
voller Kraft und mit einem Leerlaufleitungs-
system {8, 9, 11) zum Speisen der Brennkraft-
maschine beim Leerlauf oder beim Betrieb mit
niedriger oder mittlerer Leistung versehen ist,
wobei das Hauptleitungssystem aus einem verti-
kalen Hauptemulsionsrohr (5) mit einer kalibrier-
ten Luftdiise (7} an seinem oberen Ende und mit
einer Brennstoffverbindung zu einer Schwimmer-
kammer mit konstantem Fliissigkeitsspiege! und
mit einer Brennstoffverbindung zu einem Haupt-
auslass in ein Venturirohr (3) in einer Ansaug-
leitung (1) des Vergasers besteht und das Leer-
laufleitungssystem (8, 9, 11} von dem unteren
Bereich des Hauptemulsionsrohrs (5) ausgeht,
Gber ein vertikales Rohr mit einer kalibrierten
Luftdiise {10) an seinem oberen Ende verl3uft und
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zu Leerlauf-Speiseldchern (12) fiihrt, die durch ein
Hauptdrosselventil (2) gesteuert werden, wobei
der Vergaser ferner mit einer Kapsel (13} ver-
sehen ist, die auf das in dem Ansaugrohr (1) des
Vergasers unterhalb des Drosselventils {2) vor-
handene Vakuum anspricht und ein Ventil (21, 22}
in einer Verbindungsleitung (C,, C,) zwischen der
Schwimmerkammer mit konstantem Fl{issigkeits-
spiegel und einer ersten Rohrleitung (25) offnet
und schliesst, die in dem Vergaser unterhalb des
genannten Ventils (21, 22) angeordnet ist, wobei
ein Teil der genannten Rohrleitung (25) in vertika-
ler Richtung angeordnet ist und sich bis zu einer
gewissen Hohe Uber die Schwimmkammer hin-
aus erstreckt und in eine zweite Rohrleitung {26)
und in eine dritte Rohrleitung {27) abzweigt, die in
das Leerlauf-Leitungssystem (8, 9, 11) bzw. das
Hauptleitungssystem (6, 5) des Vergasers flihrt,
dadurch gekennzeichnet, dass die von der
Schwimmerkammer kommende Brennstoffver-
bindung Uber eine kalibrierte Haupteinspritzdlse
in den unteren Teil des Hauptemulsionsrohrs (5)
mindet, dass die von dem Hauptemulsionsrohr
(5) kommende Brennstoffverbindung des Leer-
fauf-Leitungssystems (8, 9, 11) in den unteren Teil
des vertikalen Rohrs des Leerlauf-Leitungs-
systems miindet und dass die zweite Rohrleitung
(26} und die dritte Rohrleitung (27) auf der
erwdhnten gewissen Hohe von der Hauptrohr-
leitung (25) abzweigen und die zweite Rohrleitung
{26) mit einer ersten kalibrierten Oeffnung (28)
versehen ist und in das vertikale Rohr des Leer-
lauf-Leitungssystems (8, 9, 11) miindet und die
dritte Rohrleitung (27) mit einer zweiten kalibrier-
ten Oeffnung (29) versehen ist, und in das Haupt-
emulsionsrohr (5) miindet.

2. Vorrichtung nach Patentanspruch 1, dadurch
gekennzeichnet, dass die dritte Rohrleitung {27) in
den unteren Bereich des.Hauptemulsionsrohrs (5}
miundet.

Revendications

1. Dispositif apte a enrichir le mélange fourni
par un carburateur pour moteurs a combustion
interne, pourvu d'au moins un circuit principal (6,
B) pour alimenter le moteur & haut régime et
pieine puissance et d'un circuit (8, 9, 11) de
marche au ralenti pour alimenter le moteur quand
il marche au ralenti ou a bas ou moyen régime,
ledit circuit principal comprenant un tube d'émul-
sion vertical principal (5) avec une buse d'air
calibrée (7) a son sommet et avec un raccorde-
ment de combustibie a une chambre a flotteur 3
niveau constant et un raccordement de combusti-
ble a une sortie principale dans un venturi (3)
dans un tuyau d'aspiration {1} du carburateur, et
ledit circuit (8, 9, 11) de marche au ralenti partant
de la zone inférieure dudit tuyau d'émulsion
principal (5) passant par unt tuyau vertical avec
une buse d'air calibrée (10) & son sommet et
amenant a des trous (12) de débit de marche au
ralenti, commandée par un papillon principal (2};
ledit carburateur étant en outre pourvu d’une
capsule (13) réagissant au vide existant dans le
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tuyau d'aspiration (1) du carburateur en aval du
papillon (2) et ouvrant et fermant une soupape
(21, 22) dans une ligne de communication (C,, Cs)
entre la chambre a flotteur a niveau constant et un
premier conduit (25) disposé dans le carburateur
en aval de ladite soupape (21, 22), une partie dudit
conduit (25) étant- disposée verticalement et
s’étendant jusqu’a une certaine hauteur au-dela
de la chambre & flotteur et étant branchée en un
second (26) et un troisieme (27) conduit qui
amenent dans le circuit (8, 9, 11) de marche au
ralenti et respectivement dans le circuit principal
{6, 5) du carburateur, caractérisé en ce que le
raccordement de combustible venant de la cham-
bre a flotteur débouche dans la partie inférieure
du tube d'émulsion principal (5) au moyen d'un
gicleur principal calibré, que le raccordement de
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combustible du circuit {8, 9, 11) de marche au
ralenti, venant du tube d’emulsion principal (5),
débouche dans la partie inférieure du tuyau verti-
cal dudit circuit de marche au ralenti, et que le
second (26) et le troisieme conduit (27) sont
branchés du premier conduit {25) 3 ladite certaine
hauteur et le second conduit (26) est pourvu d'un
premier orifice calibré (28) et débouche dans le
tuyau vertical dudit circuit (8, 9, 11) de marche au
ralenti et le troisiéme conduit (27) est pourvu d'un
second orifice calibré (29} et débouche dans le
tube d'émulsion principal (5).

2. Dispositif selon la revendication 1, carac-
térisé en ce que le troisitme conduit (27)
débouche dans la zone inférieure du tube d'émul-
sion principal (5).
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