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The present invention relates to improvements
in carburetors.

The main object of the invention is to provide
a carburetor having a perfectly regular feeding
of fuel regardless of the speed of rotation of the
engine, and one that eliminates the necessity for
any movable members in connection with the
carburetor, such as pumps or the like.

For this purpose, a carburetor is provided in
which the throttle valve for regulating the in-
take of air is constifuted by a disc-like member
through which there is formed a passage coaxial
with the pivoting axis of said member and com-
municating on the one hand with the fuel jet or
jets of the carburetor and on the other hand with
one or more radial ducts, also formed in the said
disc-like member.

In order to prevent excessive suction at the de-
livery nozzle during the lower throttle valve open-
ing range, devices have been proposed in which
the edge of the disc-like member is bevelled.
Such a structure presents drawbacks and gener-
ally the bevelled portion causes turbulence in the
air flow. Furthermore, such devices provide a
very irregular feeding of fuel, the bevel serving
merely to reduce the suction on the delivery
nozzle at idling speeds and speeds slightly higher
than idling speeds.

The present invention provides means where-
by reduction in vacuum or suction at the delivery
nozzle is effected over a greater range of throttle
valve opening without materially altering the up-
stream surface of the throttle valve, which sur-
face remains substantially planar. In a carbu-
retor according to the present invention, each of
the aforesaid radial ducts comprises a delivery
nozzle formed by terminating said duct in an
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opening respectively on and common to the

cylindrical and the upstream sides of said throttle
valve, said opening having a width equal to the
diameter of the duct and extending respectively
from the common peripheral edge of said sides to
the wall of the duect opposite thereto on said

40

cylindrical side and toward the center of said .

throttle disc on said upstream side for a distance
substantially equal to 'said diameter. Thus
there is provided an effective means of prevent-
ing excessive vacuum at the delivery nozzle dur-
ing the lower throttle opening range. Such an
opening being very narrow does not change the
general form of the upstream side of the dise,
and causes no perturbation in the air flow.

For gravity fed multiple jet carburetors such a
fuel intake arrangement permits efficient control
of the suction effect of the air flow on the fuel in
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relation to the position of the throttle valve.
For constant level fed multiple jet carburetors
provided with jets brought into operation in suc-
cession and wherein the flow of fuel through each
jet is dependent on the suction, the fuel intake
arrangement of this invention effectively pre-
vents, during the throttle valve closure, an in-
crease in suction in the fuel induction opening or
openings, so as to prevent any flow of fuel
through the first jet when the throttle is down.

In addition the present invention relates to the
several particular structural features which will
become apparent from the following description
taken in connection with the accompanying draw-
ings, given by way of example only and where-
in:-

Fig. 1 is a vertical axial section of a multiple
jet constant level carburetor embodying the in-
vention.

Fig. 2 is a side view of the carburetor shown
in Fig. 1,

Fig. 3 is a cross sectional view on line IIT—ITT
of Fig. 1.

Fig. 4 is a cross sectional view on line IV-—IV
of Fig. 2.

Fig. 5 is a cross sectional view on line V—V
of Fig. 4.

Fig. 6 is a top plan view of the carburetor
shown in Fig. 1.

Fig. 7 is an enlarged sectional view on line
VII—VII of Fig. 1, but on an enlarged scale and
intended to explain the operation of the device.

Fig. 8 is a plan view of the throttle valve in the
direction of arrows VIII-—VIII on Fig. 7.

Fig. 9 is a vertical axial section of a gravity fed
multiple jet carburetor embodying the inven-
tion.

Fig. 10 is a corresponding top plan view of the
carburetor shown in Fig. 9 with a partial sec-
tional view faken on the line X—X of Fig. 11.

Fig. 11-is a side elevational view of the car-
buretor shown in Fig. 9. :

Fig. 12 is also a vertical sectional view taken
along the line XII—-XII of Fig. 9. ’

The multiple-jet constant level carburetor pro-
vided with jets operated successively, as illustrat-
ed in Fig. 1, comprises:

A tubular body I, on one side of which is se-

- cured by means of screws 2, 3 and 4 a supporting
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member § at the lower portion of which a float
chamber 6 is secured by screws 1.

Within the tubular body | is secured by screws
{4 a nozzle or choke tube 8 comprising a con-
traction 9 located above a regulating disc-like
throttle valve §{0. The choke tube 8 is mounted
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by means of screws |4 within the body | by means
of outer ribs {1 providing therebetween annular
recesses (2, adapted to communicate between
each other and with the atmosphere. This last
communication is effected by means of the annu-
lar space or clearance {3 remaining betwéen the
body | and the choke tube 8 at the base of the
latter. ,

The dise-like throttle valve 10 has a cylindri-
cal side 57 and an upstream side 58 and includes
a perimetrical edge 53 common to said ¢ylindrical
and upstream sides. Said disc-like throttle valve
is diametrically mounted on a pivotal shaft 15
formed with a hollow portion 16 through which
flows the fuel. A radial duct |7 formed through
said throttle valve 10 communicates with said
hollow portion 16 and terminates in an opening
20 (Figs. 7 and 8) respectively on and common
to said both sides of the said edge.

As clearly seen in the drawings, said terminal
opening 20 has a width equal to the diameter
of the duct {7 and extends respectively from said
common edge 58 to the wall of said duct oppo-
site thereto on the cylindrical side 51 of the
throttle disc and from said edge 59 toward the
center of said throttle disc on the upstream side
58 for a distance substantially equal to the di-
ameter of said radial duct.

The shaft 15 carries at its outer end an oper-
ating arm 21, operatively connected to the in-
take regulating device operated by the pilot for
regulating the engine intake. The hollow shaft
15 is provided with a thrust collar 22 abutting
against the bottom of an axially extending pas-
sage through the throttle valve 10, while its outer
projecting end is threaded at 23 to receive a
clamping nut 24. A sleeve 25 is inserted between
the arm 21 and the cylindrical side of the throt-
tle valve, and, as the adjacent faces of arm 21
and sleeve 25 are provided with grooves in mesh
with each other, the clamping action of nut 24
ensures an effective fixation between shaft 15,
throttle valve 10, sleeve 25 and operating arm
21. Further, sleeve 25 includes g radial extension
26 cooperating with an adjustable set screw stop-
ping device 27 for regulating the position of the
throttle valve 10 when down.

The hollow shaft {5 is journaled into bushings
28 and 29 inserted in the body |, and extends
within the supporting member 5. When very
large dimensions are required the hollow shaft
15 is provided with a resiliently flexible portion
between its parts respectively guided within body
{ and supporting member 5. For this purpose
saw notches 30 are effected throughout a con-
siderable depth of the hollow part of shaft 5
so as to present a staggered relationship with
respect to each other. A sleeve 3( of a resilient
material resistant to or unaffected by gasoline,
such as synthetic rubber or the like is used as
bearing packing. The extension of the hollow
shaft 15 within the supporting member § acts as
one element of a sleeve valve means the other
elements of which comprise the various jets with
which the carburetor is supplied and to which
said extension is successively connected as indi-
cated hereinafter. Said extension of the hollow
shaft 15 is provided with suitably shaped lateral
openings 32, cooperating with corresponding
openings 33 provided in a stationary bushing 34
fitted within the supporting member 5 and each
of said openings 33 communicates with a cylin-
drical chamber 35. There are accordingly as
many such cylindrical chambers, as there are
main jets such as 36 which in this example are
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six in number. These jets are submerged and
communicate with the float chamber 6 within
which is a float 371. This float 37, pivotally
mounted on a pin 38, actuates the rod 39 of a
needle valve 40 regulating the supply of fuel to
the float ehamber 6. The seat of the needle valve
48 is indicated at 41; it communicates with the
fuel inlet 42 through a filter 43.

Into each cylindrical chamber 35 is immersed
a tube 44 acting to emulsify the fuel and which
is provided with radial apertures 45 and 4§ at
different levels. This tube communicates by
holes 471 and 48 with a chamber 49 provided in
the supporting member 5. This chamber 49 sub-
stantially cylindrical in shape communicates
through the opening 50 with the annular recesses
{2 provided between the tubular body | and the
choke tube 8; and thus said chamber is in com-
munication with the atmosphere.

According to the most important feature of
the invention, the duct T terminates in an open-
ing 20 respectively on and common to the cylin-
drical and upstream sides of the throttle valve.
This arrangement operates as follows:

When the throttle valve is at its position of
minimum opening (slow running position) as in-
dicated in continuous line in Fig. 7, the suction
in the space E provided between the throttle
valve and the choke tube 8 is high. If the duct
1T opened directly into this space, as effected
hitherto, the first jet would be subjected to a
strong suction and therefore would discharge fuel
irregularly. If, on the contrary, the improved
opening 22 is used, it is clear that the suction ex-
isting at the port inner ridge A is of much
smaller degree than the suction existing at the
port outer ridge B, said suction may be suffi-
ciently moderated so that said first jet provides
a fuel flow corresponding to a normal slow run-
ning. But, so soon as the throttle valve is open,
the angle formed by the line A—B with the
streamlines contracted by the throttle edge de-
creases, so that the distance between the port
inner ridge A and the streamlines contracted by
the throttle edge on the level of the port outer
ridge B decreases in proportion as said throttle
valve is open. Consequently, the average value
of the vacuum or suction acting on the surface
limited by the port outline progressively in-
creases, during the throttle valve opening, in
relation to the maximum vacuum exerted on the
outer ridge B for each throttle valve position,
as indicated in dotted lines in Fig. 7.

The operation at full opening of the throttle
valve is therefore the same as in known carbu-
retors, and is prefectly satisfactory, but, at lower
R. P. M. and in particular for slow running, that
operation is considerably improved by the new
application according to the invention, whereby
the throttle valve acts as a distributing device
regulating the fuel flow according to its angular
position in the choke tube.

On the other hang, it is to be noted that in
carburetors of the above disclosed type, the point
of impact of the fuel emulsion on the walls of
the device is situated after the throttle and very
far from the same, which is thus protected from
the effects of icing; this does not of course apply
to carburetors wherein the fuel intake is located
beyond the throttle, as is generally the case.

However, when a choking device is required
to interrupt the slow running, as it is the case
for aircraft engines, the carburetor according to
the invention is provided with a pilot jet 5( se-
cured to the supporting member § and communi-




5
cating through ducts 103 and 104, drilled through
said member, simultaneously with the opening
105 of a stationary bushing 106 and the blind
bore 107 formed in a pivotally mounted plug 108
actuated by means of a control arm (09. Within
the pilot Jet §1 projects an emulsifying tube (10,
provided with radial openings 11§ and {12 and
which communicate with the atmosphere through
the chamber 49 by means of ducts 113 and 114
respectively drilled through the pilot jet clamp-
ing screw (15 and the supporting member 2.
The duct 103 communicates with said chamber
49 through a duct (46 regulated by means of a
screw H11. The fuel flowing through the plug 108
discharges into the choke tube 8 after the throttle
valve 10, in a portion of said choke tube con-
nected with the recess 12. The control arm 109
provides for an instantaneous stopping of the
engine by choking the fuel flow.

Further, and particularly for aircraft engine,
an altimetric control device may be provided,
which comprises a jet 53 regulated by a rotating
plug 54 actuated by a barometric capsule 123.
The connection between said plug and said
capsule comprises an actuating arm 855 secured
on the plug, a rod 119, a lever 128 secured on a
shaft 12{ carrying a lever (22 actuated by the
capsule. Thus said capsule changes the vacuum
exerted on each jet in operation.

The actuating arm 55 may be disposed to be
operated directly by hand; thus the jet 53 acts
as a mixture enriching device.

In the embodiment of a gravity fed carburetor,
as illustrated in Figs. 9 to 12, the body of the
carburetor is shown at 61.

The intake regulating disc-like throttle valve
82 is journaled on a pivotal shaft 63 the outer end
of said shaft carrying an operating arm 64. Its
other end is shaped as the movable box 65 of
a cock comprising a stationary plug 66 adapted
to ocntrol the admission of fuel so as to regulate
its flow when the engine is running, according
to the position of the throttle valve 62. To this
end, the fuel flows through the pipe 67, the cen-
{ral bore 68 of the plug 66 and openings 69 and
18 of said plug towards suitable shaped grooves
T{ and 72 formed in an inner metallic packing
13 located within the movable box 65. The fuel
is supplied by gravity from a tank and its flow
will depend in particular on the relative position
of the valve box 85 and the plug 66. Said plug
controls the fuel flow from the openings 10 and
14 to the axial duct 14 drilled through the pivotal
shaft 63 of the throttle valve and which com-
municates with a radial duct 75 extending to the
edge of said throttle. ‘'The maximum fuel flow is
controlled by a gauged port 716. of an auxiliary
jet 1.

According to the main features of the inven-
tion, the disc-like throttle valve 62 diametrically
mounted on the pivotal shaft 63 is provided with
a radial duct 15 terminating as already indicated
for the multiple-jet constant level earburetor in
an opening 99 (Fig. 12) respectively on and com-
mon to the eylindrical side 124 and the upstream
side 125 of said throttle valve. Such an arrange-
ment offers a very great advantage in that it very
effectively permits an adjustment, according to
the throttle valve position, of the attractive effect
of the air flow on the fuel. This result is easily
explained by considering that the distance be-
tween the inner ridge 100 of said opening 99 and
the streamlines contracted by the throttle valve

. on the level of the outer ridge 101 decreases

in proportion as said throttle valve is open and
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will be on the contrary the greater when the
throttle valve is down. Now, the attractive effect
of the air flow on the fuel is the greatest for the
throttle valve position to which said distance is
smallest. The device according to the invention
thus effects a perfect control of said effect.

‘The purpose of the above arrangements is not
only to control the flow of fuel during engine
running according to the setting of the throttlc
valve 62, but also to stop the fiow of fuel when
the throttle valve 62 is down and consequently
the engine stopped. In such g position, the cock
65—66 completely obstructs the flow of liquid.
But it will be understood that, in the event where
the engine is in stopped condition, without the
throttle valve 62 being closed the fuel can freely
escape outside.
hereinafter avoid such drawback.

Such dispositions consist of an automatic stop-
ping device acting on the fuel intake to the bore
68 of the stationary plug 66, such device com-
prising needle valve 18 urged at all times against
its seat 80 by the action of a spring 19, said spring
acting in opposition to the vacuum caused by the
suction of the motor exerting its action on a pis-
ton 81 mounted on the stem 82 of the needle valve -
18. Said vacuum is transferred to said piston 81
by a tube 83 fitted in a bore 84 of the carburetor
body, air-tightness being achieved by a suitable
means, such as, for example, a rubber washer 85
engaged in an annular groove. The tube 83 is
mounted in the bossing 86 secured on the sta-
tionary plug 66, so that the boring of the hole
87 laterally opens at the same time the tube 83
which thus communicates with the bore 81. Now,
this bore is, at its lower end, closed by a seat 88
held in place by a ring 89 maintained by a screw
plug 96, having a centrally disposed apertured
bearing 90® for guiding the stem 82. The ring
89 acts as a cylinder for the piston 81, it has a
smaller diameter at the central outer portion
thereof to constitute a chamber wherein is ex-
erted the vacuum, and this chamber communi-
cates with the inner space of the cylinder through
apertures 802 provided on the upper cylinder por-
tion. Accordingly when the vacuum is active,
it may be operative to raise the piston 81 and
consequently the needle valve 78 against the op-
posite action exerted by the spring 79. Pref-
erably, said needle member will, in that position,
be applied against the upper seat 88 and ensure
tightness. .

In order that atmospheric pressure will be ex-
erted below the piston 81, the ring 89 has a
smaller outer diameter at the base thereof, to
constitute an annular chamber communicating,
on one hand, with the inner bore of the ring 89
through one or more small apertures 892 and, on
the other hand, with the outer atmosphere
through the aperture {014, .

The spring 79, as will be explained below, is
comparatively weak; however, as soon as the en-
gine is stopped the action of a second spring 81
is added to that of spring 79. Said spring 91 is
a strong spring plate bearing against the head
of the rod 82; but another rod 92, guided in 93
operates to raise the spring 8{ by means of an
appropriate cam surface 94 pertaining to the
valve box 65. The cam 94 is suitably inclined
and, if desired, may operate through a suitable
amplifying means such as a lever. When said
cam raises the spring 92, the action of the lat-
ter on the rod 93 of the needle valve is suspended.

It will be observed that the plug 66 is resiliently
applied against the movable box 6§ by screws 95

The arrangements deseribed . -
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acting onssprings 96. A resilient engagement of
the stationary plug 66 against the movable box
65 is allowed by the fact that, on one hand, the
tube 83 may move within the bore 84 and that, on
the other hand, the pipe 67 comprises a flexible
portion. Lastly, a pilot jet may be mounted at
. 91, preferably by screwing. In order to allow for
readily introducing and withdrawing said pilot
Jet 87, the axis of the bore 87 and consequently
the axis of the needle valve 18 and of the stem 82
thereof do not intersect the axis of the bore 68,
as illustrated in the drawings and particularly
in Figs. 10 and 11; in this way, said bore 68 re-
mains free throughout the whole length thereof
to allow for ready access to the pilot jet 81, by
unscrewing of the threaded plug member 98,

The device operates as follows:

In the stopped condition of the engine, which
is that in which the throttle valve is down, the
relative position between the movable box 65 and
the stationary plug 66 is preferably such that
the ducts 70 and 71 are completely closed. Be-
sides, the position of the movable box 65 is such
that the cam 94 actuating the rod 92 is in the
position shown in Fig. 9, whereby the rod 92 en-
tirely disengages the spring 81. Consequently
the action of said spring 81 is added to that of
spring 19 and operates to firmly press the needle
member 18 against its seat 80. In this way, a
perfect seal is provided and no leakage may
occur,

When the engine is started, the throttle valve
62 is set to the s0 called slow running position:
during this movement, the cam 94 raises the rod
92 which in turn raises the spring 81, which no
longer actuates the rod 82. On the other hand,
the suction produced causes above the throttle
valve 62 a vacuum which is transmitted through
the dutc 84 and the tube 83 to the bore 87 and
thence through the upper aperture of the ring 89
to the inner space of the cylinder constituted
by the inner bore of said ring. Said vacuum Iis
sufficient to overcome the resistance of the spring
19 so that the piston is upwardly displaced to-
gether with the needle valve 18 and fuel is there-
by allowed to pass. The fuel then fills the bore
68 of the plug 68 and passes through the pilot
jet 97 to reach the bores 14 and 15 wherefrom
it is discharged by the effect of the suction,
through the edge of the throttle §2, which is in-
completely closed, in the well known way.

What I claim as my invention and desire to
secure by Letters Patent is:

1. In a carburetor for an internal combustion
engine, a choke tube, a pivotal shaft transversely
crossing said tube with at least a portion thereof
hollow and adapted to act as a fuel distributing
device, and. a disc-like throttle valve having a
cylindrical and an upstream side and including
a perimetrical edge common to said cylindrical
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and upstream sides, said valve being diametrical-
ly mounted on said shaft within sald choke tube
and having a radial duct communicating with
sald hollow portion of said shaft at one end and
terminating in an opening respectively on and
common to said both sides of the said edge.

2. A carburetor as defined in and by claim 1
and the terminal opening of the radial duct hav-
ing a width equal to the diameter thereof and
extending respectively from said common edge
to the wall of sald duct opposite thereto on the
sald cylindrical side of said throttle disc and from
said edge toward the center of said throttle disc
on the upstream side thereof for a distance sub-
stantially equal to the diameter of said radtal
duct.

3. A carburetor as defined in and by claim 1
and including a fuel conduit communicating with
said hollow shaft, sleeve valve means for regu-
lating the flow of fuel through said conduit in
accordance with the position of said throttle dise,
said shaft including an extension constituting one
element of said sleeve valve means, and valve
means in said conduit independent of said sleeve
valve means for interrupting the flow of fuel
when the engine is stopped.

4. A carburetor as defined in and by claim 3,
wherein said second mentioned valve means com-
prises cock means including g fixed plug, a seat
for said plug, and resilient means for urging said
plug on said seat.

5. A carburetor, according to claim 1, further .
comprising an altitude jet, a barometric capsule
and a lever and rod system connected to said
Jet and to said capsule, whereby the control of
the jet is automatically effected in accordance
with the pressure of the circumambient atmos-
phere air.

GUILLAUME FRANCOIS ROUQUETTE.
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