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ABSTRACT: A diaphragm carburetor system and construc-
tion in which the fuel supply for the main jet and the idle jetis
brought from a diaphragm chamber through a main jet control
valve and the idle jet control valve in series. A passage is pro-
vided in the carburetor to recejve crankcase pulses from the
two-cycle engine being controlled, and to expose these pulses
to the idle system so that under full throttle conditions the pul-
ses will be open to the idle system to blow collected fuel in that
system back to the main jet as an acceleration charge and also
to dry out the idle system so that upon the closing of the throt-
tle there will be a delayed fuel flow through the idle system to
prevent overrich comedown. This is accomplished by surface
passages and a circuit gasket in the top wall of the diaphragm
chamber to simplify the construction of the system.
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DIAPHRAGM CARBURETOR

This invention relates to a carburetor design and more par-
ticularly to a carburetor utilizing a system wherein crankcase
pressure is open to the idle fuel passage under open throttle
conditions to dry out the idle system while at the same time
moving fuel into the carburetor as an acceleration charge.

It is an object of the present invention to simplify the carbu-
retor construction to provide means to furnish an acceleration
charge upon opening the throttle and at the same time accom-
plish an idle system which delays in filling upon closing of the
throttle to prevent what is called overrich comedown or exces-
sive fuel upon throttle closing which may cause the engine to
kill.

It is another object of the invention to provide a unique car-
buretor design wherein necessary passages to accomplish the
purpose are partially open face passages in one wall of a
chamber in the carburetor and partially perforated passages in
a plate insert to simplify the coring and drilling of the carbure-
tor and to permit easy access to critical passages in case of
cleaning or repair.

Other objects and features of the invention will be apparent
in the following description and claims in which the principle
of operation is described together with details of construction
in connection with the best mode presently contemplated for
the practice of the invention.

Drawings accompany the disclosure and the various views
thereof may be briefly described as:

FIG. 1, an end elevation of a carburetor assembly.

FIG. 2, aside elevation.

FIG. 3, an elevation of the other end of the carburetor as-
sembly.

FIG. 4, a sectional view on line 4—4 of FIG. 2.

FIG. 8, a bottom view of the carburetor taken from the
diaphragm chamber.

FIG. 6, a bottom view with a channeled circuit gasket in
position.

FIG. 7, a partial sectional view on line 7—7 of FIG. 2.

FIG. 8, a pressure speed curve.

FIGS. 9 and 10, diagrammatic presentations of the main jet
and idle jet fuel passages illustrating the throttle control shaft.

Referring to the drawings:

As illustrated in FIG. 1, the carburetor has a main body 10
with a mixing passage 12 in which is a throttle valve 14
mounted on a shaft 16 controlled by a lever 18. A top plate 20
forms a standard fuel pump on the carburetor body taking fuel
from the fuel inlet 22 and delivering it to the carburetor
diaphragm chamber through a diaphragm-controlled valve in
a conventional circuit including the fuel pump, the inlet valve,
and the metering diaphragm.

At the other end of the throttle control valve shaft 16 is a
small arm 24 held on the end of a throttle shaft by a cap screw
26. The position of this arm 24, and the throttle valve, as
shown in FIG. 2, is controlled by the conical end 28 of an ad-
justable set screw 30, as seen best in FIG. 4. Holes 32 are for
mounting the carburetor and a small hole 34 in the forward
face of the carburetor and shown in FIG. 1 is utilized for
receiving crankcase pressure pulses for actuating the pump in
the top of the carburetor body under the housing cap 20.

Another opening 36 in the mounting face of the carburetor
protected by a screen 38 is positioned to be exposed to crank-
case pressure pulses of an engine on which the carburetor is
mounted. This crankcase pulse is valved by a portion of the
throttle valve 16 as illustrated more in detail in FIGS. 9 and 10
by a hole in the shaft which allows pressure to pass to the idle
system, in a manner to be described later, when the throttle
shaft is in full open position.

Referring to FIG. 3, the other end of the carburetor is
shown with the mixing passage at 12 in which is positioned a
choke valve 42 mounted on a shaft 44 extending through the
housing, this shaft being controlled by a small arm 46. The
choke valve is shown in the open position to expose the ventu-
ri restriction 48 of the mixing passage. In the hole 50 behind
the shaft 44 can be positioned a detent (not shown) which acts
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on flats of the choke shaft to locate it in open or closed posi-
tion.

Referring to FIG. 4, the housing 10 is shown with the cap 20
over the pump diaphragm 22 which delivers fuel into chamber
52 leading through a filter 54 to a passage 56 terminating at a
valve seat 58. This valve seat is controlled by a needle valve
60, the lower end of which is actuated by a lever end 62 ful-
crummed at 64 having a control lever end 66 actuated by a
diaphragm 68 in a diaphragm chamber 70, the diaphragm
being held in place by the bottom plate 72 of the carburetor
with a suitable gasket 74. A coil spring 76 urges lever end 66
downwardly to close the valve 60 except when actuated to an
open position by the diaphragm 68.

An intermediate plate 80 carries the fulcrum pin 64 for the
lever ends or lever arms and this plate holds in position a cir-
cuit gasket 82 which lies against a bottom face 84 of the car-
buretor body. Two flathead screws 86 (see FIG. 7) are
mounted in holes 88 to mount the plate 80 and also hold the
circuit gasket 82 in place firmly against the bottom face 84.

Referring basically to FIG. 5 and also supplementary to
FIGS. 4 and 7, it will be seen that the face 84 at the bottom of
the carburetor has a check valve cavity 90 in which is
mounted a filter screen 92 carried by a cage 94 which also
serves as a seat for a unidirectional valve 96. Check valve cavi-
ty 90 opens to the mixing passage 12 through a main orifice
port 98. Also in the face 84 shown in FIG. §, is an idle passage
100 having a leg 102 near the center of face 84 and a leg 104
extending radially having idle ports 106 connected to the mix-
ing passage.

A passageway 108 extends upwardly from legs 102 into the
body (see FIG. 4) where it connects to the passage 36 (FIG. 1)
which leads past the throttle shaft as previously described to
be valved by the position of the shaft. It will be noted that the
connection of passage 108 to 102 is approximately at the
center of the diaphragm chamber which gives a balance of fuel
head at this point regardless of the position of the tilt carbure-
tor. Beyond this point, the fuel to the idle system is a mixture
of air and fuel not materially affected by gravity. This concept
is fully described in a copending application of Charles H.
Tuckey, Ser. No. 853,597, filed Aug. 19, 1969,

A rectangular port 110 extending upwardly into the body
connects at one wall with a short passage 112 which serves as
a control seat for a needle valve 114. The passage 112 leads to
a port 116 which connects through the circuit gasket 82 and
the plate 80 to the diaphragm chamber 70 (FIG. 7). A similar
rectangular port 120 shown in FIG. 5 connected at one wall to
a short passage 122 is controlled by a needle valve 124 for idle
adjustment, the passage 122 terminating in a passage 126
which forms part of an idle system in a manner to be described
in connection with the circuit gasket.

Other recesses in the carburetor face 82 include an arcuate
passage 128 at the top of the drawing in FIG. § and an arcuate
passage 130 at the bottom of the drawing, the function of
which will be later described. A circular recess 132 serves as a
spring seat for spring 76 previously described. A small recess
134 at the circumference of the chamber 70 serves as a loca-
tor for a locator tab 136 on the circuit gasket shown in FIG. 6.
This circuit gasket 82 has a radial segment removed to provide
an opening 138 for the operation of the needle valve 60 and
the lever end 62.

It will be seen that the circuit gasket has a passage 140
which leads from the chamber 110 to the arcuate passage 128
and a second passage 142 which leads from the passage 128 to
the check valve cavity 90.

Thus, fuel from the takeoff passage 116, from the
diaphragm chamber 70, will be controlled by the main needle
valve 114 and pass into the chamber 110 where it can flow
through the passages 140, 128 and 142 to the check valve
cavity 90 leading to the mixing passage. With respect to the
idle fuel supply, this originates from the check valve cavity 90
and passes through a passage 144 in gasket 82 to the port 126
and the short passage 122 to the chamber 120 and thence
through the passage 146 in gasket 82 to the arcuate passage
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130 and a radial passage 148 in the circuit gasket 82 to the
passage 102 leading to the idle passage 100 and ultimately the
idle ports 106 shown in FIG. 5. Thus, it will be seen that the
surface passages in the surface 84 together with the cut per-
forate passages in the circuit gasket 82 form, for the most part,
the main jet passages and the idle fuel passages for the carbu-
retor.

It will be appreciated from the above that the two needle
valve controls in the chambers 110 and 120 are in series in the
sense that all of the fuel supply to the check valve cavity 90
passes the needle valve 114 and all of the idle fuel also passes
this cavity 90 and then on to the additional passages leading to
the idle needle control at chamber 120. The passage 108,
previously described and shown in FIG. 4, terminates at 102
leading to the idle jets and this passage receives crankcase
pressure from the passage 36 originating at the face of the car-
buretor (see FIG. 1). Passage 36 is controlled by a hole
formed in the throttle shaft 16, this hole being aligned with the
passage 36 when the throttle valve is in the open position.

To facilitate the explanation, a diagrammatic presentation
of the circuits has been shown in FIGS. 9 and 10. In these
FIGURES the flow of fuel will be evident from the main jet
recess 110 to the check valve cavity 90 leading to the mixing
passage and then the idle fuel takeoff 144 leads to the idle fuel
recess 120 and then to the passages 130 and 148 to the idle
passage 160.

The juncture of the passages 148 and 100 is connected to
the passage 36 which passes through the opening for the throt-
tle valve shaft 16. The throttle shaft has a cross passage 40
which, in the position shown in FIG. 9, with the throttle valve
in open position, connects crankcase pulse pressure from the
face of the carburetor to the idle system, thus blowing out all
of the idle fuel either to the idle ports 106 or back into the
check valve cavity 90. Since the path to the main nozzle 98 of-
fers least resistance, the bulk of the fuel will move through it.
When the throttle is moved to a closed position, as shown in
FIG. 16, the cross port 46 is closed and a small portion of the
shaft 16 if cut away at 150 into the main mixing passage 12 so
that passage 36 leading to passage 100 is vented.

It will be appreciated that at full throttle, there is crankcase
pressure all the time and thus once the system is cleared of
fuel, air continues to pump back through the idle system
toward the main nozzle. The pressure of this air varies with the
r.p.m. (see FIG. 8). At low speed with a wide open throttle
condition under what is sometimes referred to as a lug down
or load condition, the pressure is higher and at the same time
the venturi signal or pressure drop is less so more air is forced
in which causes the mixture to be lean. Accordingly, the car-
buretor engine combination is adjusted so as not to lean out
too much at this lug down condition. Then when the system
moves out of the heavy load to a no load condition, the situa-
tion reverses, that is, the venturi signal increases and the
crankcase pressure pulses decrease so that a much richer mix-
ture is obtained which will limit the top speed of the engine
and prevent runaway. Thus, the need for a supplemental fuel
system is eliminated.

On the other hand, during the idle cycle, the crankcase
pulse is blocked off by the closing of the throttle permitting
the idle system to work independently of the crankcase pres-
sure. However, as soon as the throttle is opened, all of the fuel
in the idle system will blow back through the passages 148,
130, 126 and 144 to the check vaive cavity 90, thus creating
an accelerating charge as the throttle is moved to open posi-
tion. This dries out the idle system so that when the throttle is
cut back from full throttle to idle, there is a certain amount of
time delay for the refilling of the idle system and this prevents
what is called a rich comedown or underrun.

What is claimed as new is as follows:
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L. In a carburetor system for an internal combustion engine
including a carburetor body with a main nozzle and an idle
port leading to a mixing passage and a throttle valve in said
passage movable from a closed to an open position, that im-
provement which comprises:

a. means forming a fuel inlet in said boz_:lé/, . .
b. passageways in said body placing said main fuel nozzle in

series between said fuel inlet and said idle port,

c. a manual main control valve in said passageways ahead of
said main fuel nozzle and an idle control valve in said
passageways ahead of said idle port, said valves having
openings respectively decreasing in effective size,

d. a crankcase pulse passageway adapted to be connected at
one end to the crankcase of an engine to which fuel is
being delivered and connected directly at the other end to
said passageway between said idle control valve and said
idle port, and

e. valve means in said crankcase pulse passageway as-
sociated with said throttle valve to open said crankcase
pulse passageway when said throttle is moved to open
position to move all the fuel out of the idle fuel
passageway under open throttle conditions.

2. A carburetor system as defined in claim 1 in which the
carburetor body includes a diaphragm chamber having one
wall formed by said body, a diaphragm in said chamber, and a
valve controlled by said diaphragm to admit fuel to said
chamber and thence to the fue! inlet, said passageways in said
body being formed in part in said one wall of said body and in
part by openings in a circuit gasket lying adjacent said wall.

3. A carburetor system as defined in claim 1 in which the
carburetor body includes a diaphragm chamber having one
wall formed by said body, a diaphragm in said chamber and a
valve controlled by said diaphragm to admit fuel to said
chamber and thence to the fuel inlet, said passageways in said
body being formed in part as a plurality of unconnected sur-
face openings in said one wall of said body and in part as a plu-
rality of unconnected perforate openings in a circuit gasket,
said respective openings being disposed to interconnect, and
means to close said openings on one side of said gasket and
hold said gasket tightly against said one wall of said body.

4. A carburetor and two-cycle engine combination in which
the carburetor is mounted on the engine, the carburetor hav-
ing a main nozzle and one or more idle ports leading to a mix-
ing passage and a throttle valve in said passage movable from a
closed to open position, that improvement which comprises:

a. means forming a fuel flow passage from a fuel inlet to a
main nozzle opening, thence to an idle passage leading to
an idle port opening,

b. means forming a passage from the crankcase of an engine
through said carburetor to said fuel flow passage between
said main nozzle opening and said idle port opening to
convey crankcase pulse pressure to said fuel flow passage,
and

c. means associated with said throttle valve responsive to
movement of said throttle valve to open position to open
said pulse pressure passage to force fuel out of said idle
passage during open throttle conditions of said carbure-
tor.

5. A carburetor as defined in claim 4 in which the means
forming said fuel flow passage comprises a wall of said carbu-
retor having passages cut into its surface, a circuit gasket hav-
ing perforate passages formed therein and positioned to form
continuous passages formed therein and positioned to form
continuous passages in conjunction with the surface passages
of said wall, and a closing plate overlying said circuit gasket
closing one side of said perforate passages and pressing said
gasket tightly on said surface to confirm and isolate said
passages in said surface and said gasket.

* * * * *



