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6 Claims.

This invention relates to carburetors for in- -

ternal combustion engines and. more particularly
to improvements in downdraft carburetors of the
plain tube type.- ;

Constructions of this type are generally pro-
vided with main and idling discharge ports. The
main ports being arranged to discharge into the
mixing conduit anterior to the throttle valve and
at a point slightly above the fuel level and are
calibrated to supply the total fuel requirement

"~ during all operation except idling;- while the

idling discharge port, which is limited to provide
fuel for idling, is located in the wall of the con-
duit adjacent the edge of the throttling valve s0
as to be partially exposed to the high suction
posterior to. the throttle valve when the same
is in a nearly closed or idling position. It is also
customary to interconnect the fuel passages lead-
ing to the main and idling discharge ports and to
provide a calibrated common feed therefor. This
arrangement results in desirable transfer char-
acteristics and is well known to the art.
However, this arrangement precludes the use
of & very effective means of preventing percola-
tion of fuel from the main discharge port or
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nozzle during sustained idling operation. -The "

effective means referred to being; the shytting
off of the fuel supply to the main discharge ports.

It has been proposed that independent fuel
passages

from the fuel bowl to the main dis- 2

charge nozzle and idling port be provided. This .

arrangement will, of course, permit the shutting
off of the main fuel passage while fuel. continues
to flow to the idling port. .
A difficulty arises, however, from the use of
independent fuel passages. As with this arrange-
ment the control of the main nozzle at low speeds,
which constitutes a holding back thereof by suc-
tion at the idling port branch, is lost. Without
suitable control either a break in the continuity
of fuel feed or an over-lapping supply would re-
sult at the point of transfer from the idling to
main nozzle supply causing jrregular engine per-
formance or loss of economy. Loss of economy
is particularly objectionable at speeds immedi-
ately above idling in what is commonly termed
the economy range. :
In order to overcome this difficulty it has been
proposed that the idling supply passage or the
main nozzle
means. This valve means being arranged to co-
act with the throttle valve in such manner as to
cut off the idling supply at the moment the main
nozzle started to feed, or ‘to hold back the main

supply passage be controlled by valve 5
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nozzle until such time as it was needed. It was 53

found in practice, however, that a greater accu-
racy of control for this purpose was required at
dead idle speeds and speeds immediately above,
than -could be attained without prohibitive cost
increase. '

It is therefore an object of this invention to
provide carburetor structure which obviates the
necessity of transferring from an idling port to
a main fuel nozzle in the lower speed or economy
range. . ‘ .

Tt is a further object of this invention to pro-
vide a downdraft plain tube carburetor having a
simple butterfy type throttling valve, in which
fuel is available for aspiration only at the points
of highest velocity during the throttled and wide
open range of operation. .

It is a further object of this invention to pro-
vide means for preventing percolation of fuel into
the mixing conduit. Other objects and advan-
tages will become apparent in the following
specification and accompanying drawing refer-
ring to which: :

Fig. 1 is a diagrammaitic representation of a
carburetor constructed in accordance with my
invention. '

Fig. 2 is a fragmentary view of the carburetor
shown in Fig. 1 and in which parts are shown in
a different operative position.

Fig. 3 is a fragmentary view taken on line
3—3 of Fig. 1. .

Numeral | indicates the main body portion of
the carburetor having a mixing conduit 2 formed
therein and a flange 3 formed at the lower end
thereof for attachment to the intake manifold of
an internal combustion engine. A constant level
fuel chamber formed integral with the main body
casting is indicated at 3%, in which a constant
level of fuel is substantially maintained as indi-
cated at z—a by the action of float 4 on the fuel
inlet. needle valve 5... A combination constant
level fuel chamber cover and air inlet casting is
indicated at 6, having an air inlet passage 1
formed therethrough. '

_ The air inlet T is controlled by a conventional
plate-type choke valve 8 mounted for rotation on
a choke shaft 9. The choke valve 8 may be oper-
ated manually or automatically in any suitable
manner. The outlet 10 of the mixing conduit ’
is controlled by a conventional plate-type throttle
valve 11 which is mounted for rotation on a

‘throttle shaft 12. Manual control means for the

throttle valve (not shown) may consist of the
usual throttle operating levér rigidly attached to
the shaft 12. A portion of the mixing conduit
2 has. Venturi form  as indicated at 13 and a
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second Venturi tube 14 is provided and supported
In the mixing conduit by the ribs 5. Projecting
into the mixing conduit adjacent the upstream
opening edge of the throttle valve Il is a dis-
charge nozzle 16 having a face I7 substantially
conforming to the arc described by the adjacent
edge of the throttling valve. Referring to Fig. 3
the nozzle port 18 is shown to be of rectangular
shape. It will be understood that the shape of
this port may be varied to suit requirements
without deviating from the spirit of this inven-
tion. It is, however, essential that the nozzle be
undercut as indicated in Fig. 1, that the port 18
be substantially elongated as indicated and that
the contour substantially conform to the arc
described by the edge of the throttle valve as
shown. :

Fuel is supplied to the nozzle {8 from the con~
stant level chamber 3@ through port 19, passages
20, 21 and 22, The calibration of this supply is
effected by the restriction 23, the tapered needle
or metering rod 24, the air bleed 25 and by the
shape of port 18 and the position of the throttle
valve edge with respect to this port. The vertical
passage 20 extends upwardly to atmosphere and
is closed at its upper end during the economy
range of operation by the enlargement 26 of the
metering rod 24. The upper end of metering rod
24 terminates in a flange 21, the underside cf
which forms a bearing surface for the spring
28 which normally urges the metering rod up-
ward.

A lever 28 pivoted at 30 and connected to the
throttle shaft. 2 by means of a link 31 and 8

rigidly attached lever 32 is provided. The lever 3

29 carries a pin 33 which bears against the upper
end of the metering rod. The metering rod is
thereby positioned in accordance with the throt-
tle position. A fixed abutment 34 also limits the
upward movement of the metering rod 24 and by
this provision the lever 29 may be further rotated
without further upward movement of the meter-
ing rod.

Referring to Fig. 2 it will be noted that as the
metering rod 24 reaches its upward limit of trav-
el, the enlarged portion 26 thereof is moved out

of passage 20 thereby opening the upper end .

of this passage to atmosphere.
Fuel for full power and top speed operation is
supplied to the mixing conduit from the constant
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level chamber through the passage 35 and noz- ‘

zle 36 and is discharged within and near the
throat of the Venturi tube 14. Fuel enters pas-
sage 35 through the calibrated orifice 31. A
seat 38 formed concentric with orifice 31 is en-
gaged by the valve 39. 'The valve 39 is provided
with an upwardly extending stem 40 having a
collar 41 thereon. A spring 42 bearing at one end
on collar 41 and at its other end on the under-
side of the bowl cover normally urges valve 39
on its seat thereby cutting off the supply of fuel

to nozzle 36. The upper end of valve stem 40

is formed at a right angle to provide an abut-
ment for a second pin 43 which is carried by
iever 28. .

The arrangement of lever 29, the pins 33 and
43 carried thereby, the metering rod 24 and the
valve stem 40 is such that the enlarged portion
26 of the metering rod moves upward out of
passage 20 to.vent this passage to atmosphere at
substantially the same time as valve 39 is lifted
from its seat. .

In operation, fuel is supplied to the carburetor
constant level chamber 4 through the fuel inlet
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44, through the strainer 45, and through passages 75

-throttle valve.

46 and 4T and a substantially constant level z—z
is maintained therein by the float controlled
Intake valve 5. ’ i

During engine operation at what is termed
“dead idle” the throttle valve will be in approxi-~
mately the position shown in Fig. 1. When the
throttle valve is in this position g comparatively
small portion of the port 18 will be exposed to
the comparatively high suction posterior to the
The fuel orifice 23, the metering
rod 24, the air bleed 25, and the discharge port
I8 are so proportioned as to supply the correct
mixture for idling operation. The air bleed 25
has a dual purpose. That of breaking the syphon
to prevent flow of fuel during inoperation and
of providing a constantly opent vent to relieve
vapor pressures in the fuel passages posterior
thereto, -

It may be well at this time to point out that a
substantially richer mixture is required for dead
idle operation than is required for immediately
higher speeds, or for any other-speed or load for
that matter. For example, a mixture ratio of
ten parts of air to one of fuel by weight may
be required for satisfactory idling operation
which in terms of motor vehicle speed would be
6 or 7 miles per hour, while at a speed of 25
miles per hour a ratio as lean as 17 to 1 will give
satisfactory performance.

It will be understood, of course, that as the
throttle is advanced toward an open position
while the engine is operating at constant load,
the vacuum posterior to the throttle valve will
decrease. The incteased exposure of port 18
to suction below the throttle as this valve moves
open, compensates, however, to maintain the re-
quired suction on the fuel jet. It is also true
that the mixture in the mixture conduit will
lean out at a rapid rate as the throttle is moved
toward an open position due to the air bleeding
of the fuel passage at 25 and the comparatively
larger amounts of air admitted around the throt-
tle. ' To compensate for this, the net opening
of the fuél orifice 23 is increased by the upward
movement of the tapereq metering rod.

“As the throttle valve is opened to some pre-
determined point as Indicated in Fig. 2, the me-
tering rod 24 moves upward and opens the upper
end of _passage 20 to atmosphere whereby the
fuel supply passages to port 18 are substantially
bled-out. - Also, substantially at the same time,
the valve 38 is lifted from Its seat and fuel is
permitted to flow to nozzle 86 and discharge
therefrom into the mixing conduit via the ven-
turi 14. -

This predetermined point is determined by in-
dividual performance requirements. It is the in-
tention of the inventor to have this transfer occur
at approximately the point where a maximum
bower or speed, mixture ratio is required. It is
also the intention to arrange the mechanism
which controls valve 39 and metering rod 24 in
such manner as to insure that fuel is discharging
from nozzle 36 at the instant the port 18 ceases
to discharge. A slight overlapping of discharge
from these nozzles at these higher speeds is not
objectionable and will not result in sensible en-
gine irregularities. From the foregoing it will
be seen that I have provided g cut-off for nozzle
36 thereby preventing percolation therefrom dur-
ing idling speed or during periods of inoperation
when percolation is likely to occur.. The fuel
supply passages to port 16 are provided with a
constantly open vent 25 which permit release of
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pressure built up in these passages anterior
thereto.

It will also be seen that I have eliminated a
particularly troublesome problem, that of trans-
fering from an idling discharge port to a pri-
mary nozzle during lower part throttle range, by
providing a single nozzle capable of supplying
idling and economy range fuel requirements.

The foregoing description and accompanying
drawing are intended to be illustrative and not
limhiting) and the use of all modifications within
the scope of the appended claims is contem-
plated. .

I claim: '

1. A downdraft carburetor for internal com-
bustion) engines comprising a downwardly di-
rected mixing conduit, a constant level fuel
chamber, a plate-type throttle valve in said mix-
ing conduit, a primary discharge nozzle opening
into said mixing conduit adjacent the upward
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opening edge of said throttle valve, the end of -

said primary discharge nozzle having a configu-
ration with respect to a vertical plane substan-
tially conforming to the arc described by said
adjacent throttle valve edge and being juxta-
posed therewith, said primary discharge nozzle
being further characterized by a’ vertically elon-
gated dischargé openihg in the end  thereof, a
fuel passageway leading from said constant level
chamber to said primary discharge nozzle, valve
means for controlling said fuel passageway,
spring means for urging said valve means to-
ward a less restricting' position and mechanism
co-acting. with said' throttle valve to limit the
effect of said spring means. i )

2. A carburetor as described in claim 1 includ-
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ing a secondary discharge nozzle opening into -

said mixing conduit anterior to said throttle
valve, an independent fuel passageway leading
from said constant level chamber to said sec-
ondary nozzle, a spring pressed valve normally
closing said independent fuel passage and méch-
anism co-acting with said throtfle valve to open
said spring pressed valve as said throttle is moved
toward an open position.

3. In a carburetor, means forming a mixing
conduit, said conduit having a cylindrical por-
tion near its outlet end, a disk-type throttle valve
in said cylindrical portion, a primary fuel dis-
charge nozzle projecting into said conduit adja-
cent the upstream opening edge of said throttle .
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valve, said primary nozzle having a discharge {

opening in the end thereof elongated in a direc-:

tion parallel to the axis of said mixing conduit,
and having its discharge end shaped to closely
conform to the arc described by the adjacent
edge of the throttle valve, and a secondary fuel
nozzle discharging into said mixing conduit at a
point anterior to said throttle valve.

4. In a downdraft carburetor having a single
fixed capacity mixture passageway therethrough,
a plate-type throttle valve in said mixture pas-
sageway near the outlet thereof, a primary dis-
charge nozzle projecting into said mixture pas-
sageway adjacent the upstream opening edge of
said throttle valve, the projecting end of said
primary nozzle being shaped tof closely conform
to the arc described by the adjacent edge of said
throttle and having a discharge opening therein
substantially elongated vertically, said primary
nozzle heing so located with respect to the ad-
jacent edge of said throttle when said throttle is
in a nearly closed dead idling position that the
greater portion of the discharge opening therein
will be above the edge of said throttle valve, and
a secondary nozzle discharging into said mix-
ture conduit anterior to said throttle valve.

5. In a carburetor, means forming a mixing
conduit, a plate-type throttle valve for con-

trolling the outlet of said conduit, & primary dis-

charge nozzle projecting into said conduit ad-
jacent the upstream opening edge of said throttle
valve, said primary nozzle having a discharge end
configuration closely conforming to the arc de-
scribed by the adjacent throttle edge, and a sec-
ondary nozzle discharging into said mixture con-
duit at a point upstream from said throttle valve.

6. In a downdraft carburetor, a mixture con-
duit, a constant level fuel chamber, a plate-type
throttle valve in said conduit, a primary- dis-
charge nozzle projecting into said conduit ad-
jacent the upstream opéning edge of said throttle
valve, the discharge end of said nozzle having a
configuration closely conforming to the arc de-
scribed by saidladjacent throttle valve edge and
being juxtaposed therewith, said primary nozzle
having a vertically elongated discharge opening,

a fuel passageway connecting said fuel chamberi

and said nozzle, means connected to said throttle
for progressively restricting said passageway
through a portion of the throttle range as said
throttle is moved toward a closed position, an air
bleed to said passageway, and means connected
to said throttle for controlling said air bleed.

JAMES T. W. MOSELEY.




