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This invention relates in general to relatively low 
cost carburetors and, more particularly, to a simplified 
carburetor which has only one air-flow controlling shutter 
in the throat only of its venturi mixing chamber and which 
is provided with a single fuel system for both idling and 
open-throttle conditions. The new carburetor design is 
especially adaptable to diaphragm-type and float-type 
carburetors. 

It is typical of conventional carburetors that they in 
clude a fuel reservoir kept at substantially constant ca 
pacity by diaphragm or float control means and a venturi 
air-fuel mixing chamber having the usual constricted throat 
portion. A main fuel-delivery passage, controlled by its 
own needle valve or the like, leads from the reservoir to 
the throat portion of the mixing chamber and a separate 
idling system, also controlled by its own needle valve, ex 
tends from the reservoir to a point in the mixing passage 
downstream from the throat portion. Two separate air 
flow controlling shutters or butterfly valves are usually lo 
cated in the mixing chamber, the choke shutter being 
upstream from the venturi throat and the main shutter 
being at the point where the idling system opens into the 
mixing chamber. 

It is the primary purpose of the present invention to 
make basic departures from these design features in order 
to radically simplify carburetors and make them much 
lower in cost, and yet to do so without impairing their 
performance. The number of fuel passages, valves and 
shutters present in known carburetors is to be minimized 
as much as possible and, at the same time, satisfactory 
control is to be maintained over the air-fuel mixture 
under both idling and open throttle conditions. A further 
object of the invention is that the new carburetor is to 
be of particularly compact size and is to be provided 
with fewer moving parts. 

Stated broadly, the carburetor of the invention com 
prises a body member formed with a fuel reservoir. 
Means are included for introducing fuel into the fuel 
reservoir. The body member is also formed with an air 
fuel mixing chamber having a constricted throat portion 
and with fuel-delivery conduit means connecting the fuel 
reservoir with the throat portion only of the mixing 
chamber. A single valve shutter is positioned in the mixing 
chamber. It is located in the throat portion and serves 
to control the flow of air therethrough. 

This use of only one valve shutter in the mixing cham 
ber, and that being located at the throat portion thereof, 
is of great importance in the new carburetor. In com 
bination with the other features described fully herein 
below, it provides adequate control over the richness or 
leanness of the air-fuel charge under both idling and 
throttling conditions and thereby replaces the combina 
tion of both a main and choke shutter previously believed 
to be necessary. 
The invention also includes another basic feature which 

contributes considerably to the achievement of the above 
mentioned objects. This is the novel design of the fuel 
delivery conduit means communicating the throat portion 
of the mixing chamber with the fuel reservoir. Accord 
ing to the invention, separate main and idling orifices 
open into the mixing chamber. The fuel-delivery conduit 
means comprises a single passage communicating with 
the reservoir and connected with each of said orifices. 

5 

0. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
A single adjustable valve is located in this single passage 
for controlling all delivery of fuel from the reservoir to 
the mixing chamber. 
By means of this unique fuel-delivery system, it is no 

longer necessary that separate idling and main fuel sys 
tems be incorporated in a carburetor in the conventional 
manner. Moreover, it makes possible the use of only one 
needle valve for maintaining control of fuel flow from the 
reservoir to both the main and idling orifices. This 
single needle valve replaces the combination of two such 
valves operating in the respective fuel systems of known 
carburetors. 

Each of these various features of the new carburetor 
contributes toward the achievement of a highly simpli 
fied low-cost charge-forming device. It is evident that 
together they cooperate to provide a carburetor which is 
especially advantageous from the standpoint of economy, 
simplicity and, at the same time, precision of operation. 
The improvements embodied in the invention are of value 
in many different types of carburetors but they are par 
ticularly advantageous in diaphragm-type carburetors used 
in relatively small-size internal combustion engines. There 
are also many diaphragm-type carburetors which are 
modified to include integral diaphragm pumps and these 
charge-forming devices may also be designed to advantage 
in accordance with the present invention. 
A preferred embodiment of the new carburetor is de 

scribed hereinbelow with reference to the accompanying 
drawing, wherein 

FIG. 1 is a diagrammatic longitudinal section of a 
diaphragm carburetor of the type provided by the in 
vention; and 

FIG. 2 is a diagrammatic longitudinal section of a 
diaphragm carburetor equipped with an integral dia 
phragm pump and including the features of the invention. 

Referring first to the carburetor of FIG. 1, it comprises 
a body member 10 formed with a cavity 11 which is 
subtended by a coverplate 12. Between the body mem 
ber 10 and the coverplate 12, a flexible control dia 
phragm 14 is disposed. The cavity 1 and the control 
diaphragm 14 together define a fuel reservoir 15 which 
is unvented, i.e., not open directly to the atmosphere at 
any point. The coverplate 12 and the control diaphragm 
14 together define an air chamber 16 which is vented 
to the atmosphere through an aperture 17 extending 
through the coverplate 12. 

Fuel-supplying means are provided which include a 
detachable fitting 18 threaded into the body member 10 
and adapted to receive a hose leading from a source of 
liquid fuel. A fuel-supplying passage 19 is formed in the 
body member 10 and communicates the bore of the fitting 
18 with the reservoir 15. To control the flow of fuel 
from the passage 19 into the reservoir 15, an inlet valve 
assembly 20 is provided which comprises a valve seat 21 
mounted in a valve casing 22 which, in turn, is thread 
ed into a recess in the cavity 11. Both the valve seat 
21 and casing 22 fit against a gasket 23 encircling the 
opening of the fuel-supplying passage 19. Loosely po 
sitioned within the valve casing 22 is a valve needle 25 
having a conical end portion adapted to fit within and 
seal the aperture defined by the valve seat 21. The op 
posite end of the valve needle 25 rests on one end of a 
lever arm 27 which is fulcrumed at 28 and urged by a 
spring 29 in a direction normally closing the valve needle 
25 against its seat 21. 
At the opposite end of the lever arm 27, contact is 

made with a button 31 centrally mounted on the control 
diaphragm 4. By this construction, a drop in pressure 
below atmospheric within the reservoir 15 causes the dia 
phragm 4 to flex upwardly, pivot the lever arm 27 and 
admit fuel from the fuel-supplying passage 19 through 
the inlet valve assembly 20. Conversely, when atmos 
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pheric pressure or greater exists in the reservoir 15, the 
diaphragm 14 flexes downwardly and the inlet valve as 
sembly 20 is automatically closed. To aid in starting the 
engine with which this carburetor is associated, a primer 
button 33 is mounted in the coverplate 2 and can be 
depressed against a spring 34 to force the diaphragm 4 
upwardly into the reservoir 5 and manually open the 
inlet valve assembly 20. 
The new carburetor also includes a venturi air-fuel 

mixing chamber 36 formed in the body member 10. The 
mixing chamber 36 includes a longitudinally extended 
constricted throat portion 37. Air is adapted to flow in 
the direction of the arrow through the mixing chamber 
36 and into the engine crank case or cylinders. 
A single fuel-delivery system is incorporated in the 

carburetor to direct fuel from one point in the reservoir 
5 to the throat portion 37, and only the throat portion, 

of the mixing chamber 36. This novel fuel-delivery 
system includes a single passage 39 extending from the 
reservoir 15 to a valve chamber 40. Flow from the valve 
chamber 40 is controlled by a single needle valve 42 which 
is threaded into the body member 10 and is exposed on 
the exterior of the carburetor at its slotted head 43. 
After passing the needle valve 42, fuel proceeds into a 
single auxiliary fuel chamber 45. In the construction of 
the carburetor body member, the chamber 45 is part of 
the cavity 11 but it is completely sealed off therefrom 
during assembly by a plug 46. An air-bleed 48 extends 
through the body member 10 to communicate the auxil 
iary chamber 45 with atmosphere. 
There are three passages extending from the auxiliary 

chamber 45 into communication with the throat portion 
37 of the mixing chamber 36. These three passages open 
into the throat portion of the mixing chamber respec 
tively at a main fuel orifice 50, a secondary idling orifice 
51, and a primary orifice 52. The orifices 50, 5 and 52 
are positioned in closely spaced longitudinal arrange 
ment relative to the axis of the venturi mixing chamber 
36. In practice, the main fuel orifice 50 is considerably 
larger in diameter than the idling orifices 51 and 52 and 
is located upstream relative to the idling orifices. 
To control the flow of air through the mixing cham 

ber 36, a single butterfly-type valve shutter 54 is provided. 
The valve shutter 54 is pivotally mounted about an axis 
extending diametrically through the throat portion 37 of 
the mixing chamber. Hence, the valve shutter 54 is oper 
able immediately within the throat portion 37. Further 
more, it is located therein such that in its fully closed 
position (shown in FIG. 1) it extends across the throat 
portion 37 of the mixing chamber between the secondary 
idling orifice 51 and the primary idling orifice 52. 

It is also provided by the invention that an adjustable 
stop 55 is threadably mounted in the body member 10 and 
is provided with an end portion which extends into the 
throat portion 37 of the mixing chamber 36. The other 
end of the stop 55 is exposed on the exterior of the 
carburetor and includes a slotted head 56. By turning 
the stop 55 into its threaded mounting, the inner end por 
tion thereof engages the edge of the valve shutter 54 when 
the shutter is in its closed position. It is thereby possible 
to limit the extent to which the valve shutter 54 can be 
closed wihin the throat portion 37 of the mixing chamber. 
The operation of the new carburetor shown in FIG. 1 

is as follows: Fuel is pumped or fed by gravity to the 
fitting 18 and thence through the fuel-supply passage 9 
into the reservoir 15. It may be necessary initially to 
depress the primer button 33 in order to open the inlet 
valve 20 and admit a certain amount of fuel into the mix 
ing chamber 36. The engine is started with the valve 
shutter 54 in at least partly open position and air is 
drawn through the mixing chamber 36 in the direction 
shown by the arrow. The venturi effect within the 
throat portion 37 creates suction which draws additional 
fuel from the various orifices 59, 51 and 52. The fuel 
passing through these orifices from the auxiliary cham 
ber 45 is aerated by means of the air bleed 48. 
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4. 
Control over the richness of the air-fuel mixture under 

either idling or open throttle conditions depends pri 
marily on three factors. The first is a constant factor, 
i.e., the diameter of the orifices 50, 51 and 52. The sec 
ond two factors are variable and they are respectively 
the setting of the needle valve 42 and of the adjustable 
stop means 55. The two variable factors can be so cor 
related with the constant factor of orifice size such that 
the carburetor delivers an air-fuel charge dependably 
under idling and open-throttle conditions and can smooth 
ly change from one condition to the other. 

For example, the needle valve 42 may be set in a po 
sition which gives a good throttling mixture. If this 
setting of the needle valve 42 for open-throttle conditions 
is not the most desirable for idling conditions, adjustment 
can be made for idling simply by limiting the extent 
to which the valve shutter 54 can close in the mixing 
chamber. Suitable positioning of the stop means 55 in 
this regard can increase the amount of air drawn through 
the mixing chamber 36 under idling conditions and can 
vary the richness of the idling mixture otherwise estab 
lished by the setting of the needle valve 42. During 
idling, of course, fuel exits through the primary idling 
orifice 52 on the engine side of the valve shutter while 
air bleeds into the channber 45 through the secondary 
idling orifice 51, the main orifice 50 and the air bleed 48. 
If desired, the two orifices 50 and 51 can be combined 
into a single larger orifice upstream of the shutter 54 to 
Serve as both a main and secondary idling orifice. 

It is the location of the shutter 54 adjacent each of 
the fuel-delivery orifices which permits the one shutter 
to serve as efficienctly as do the usual two under both 
idling and open throttle conditions. This in turn, makes 
possible the use of a single fuel system leading from the 
fuel reservoir 15 and also permits the incorporation of 
only a single needle valve 42 in the fuel system. The 
stop means 55 works in conjunction with each of these 
features in that it provides the necessary refinement of 
control heretofore possible only where multiple needle 
valves, shutters and fuel systems were provided. 

Turning now to FIG. 2, this embodiment of the new 
carburetor includes a body member made up of body ele 
ments 59, 6 and 6. A coverplate 63 is secured by a 
Screw 64 to the body element 59 and includes a hollow 
fitting 65 adapted to receive a hose leading from a source 
of fuel. Fuel proceeds through the fitting 65 into a cham 
ber 67 defined between the body element 59 and the 
coverplate 63. Within the chamber 67, the fuel passes 
through a filter element 68. A passage 69 in the body 
element 59 leads from the chamber 67 through a check 
valve flap 72 into a pumping cavity 72. The cavity 72 is 
partly defined by a flexible pump diaphragm 73 gripped 
between the body elements 59 and 60. The pump dia 
phragm 73 also partly defines a second cavity 75 formed 
in the body element 60 which is connected through a 
passage 76 to a source of fluctuating fluid pressure, such 
as the crank case of the engine. From the pumping 
cavity 72, fuel proceeds through a second flap-type check 
valve 77 to a fuel-delivery passage 79 extending into the 
body element 61. Both of the flap-type check valves 71 
and 77 may be integral flaps formed as part of the pump 
diaphragm 73. 

Froin the fuel-supplying passage 79, fuel proceeds 
through an inlet valve assembly 80 which includes a 
valve needle 81 adapted to fit within and seal the aper 
ture in a valve seat 32. The valve needle 8 rests on 
one end of a fulcrumed lever 33 which is urged by a 
Spring 84 normally into a position closing the inlet valve 
869. 
A fuel reservoir 86 is formed within the body element 

6i and is partly defined by a flexible control diaphragm 
87 which engages the lever arm 83. On the other side 
of the control diaphragm 86 is an air chamber 89 vented 
to the atmosphere by a passage 90 formed in the body 

75 element 60. 
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The body element 6 has an air-fuel mixing chamber 
92 extending therethrough which includes a longitudi 
nally extended constricted throat portion 93. Fuel is de 
livered from the reservoir 86 to the mixing chamber 92 
by fuel-delivery means which include first a single pas 
sage 95 leading from the reservoir 86. The passage 95 
communicates with a valve chamber 96 within which a 
single needle valve 97 operates. The needle valve 97 is 
threadably mounted in the body element 61 and its head 
portion 99 is exposed on the exterior of the carburetor. 
After passing the needle valve 97, fuel enters an auxiliary 
chamber 101 which is separated from the reservoir 86 by 
a piug 102. Air is introduced into the auxiliary chamber 
11 by means of an air bleed 104. 
From the auxiliary chamber 16, fuel may proceed 

through either a main orifice 105, a secondary idling 
orifice 66 or a primary idling orifice 107, each of which 
opens into the throat portion 93 of the mixing chamber 92. 
A single butterfly-type valve shutter 108 is pivotally 
mounted in the throat portion 93 of the mixing chamber 
92 such that in closed position it extends across the throat 
portion 93 between the secondary idling orifice 106 and 
the primary idling orifice 107. An adjustable stop 109 
is threadably mounted in the body element 64 and it has 
an end portion which extends into the throat portion 93 
of the mixing chamber to limit the extent to which the 
shutter 18.8 may be closed therewithin. The stop 109 
has a head portion 118 exposed on the exterior of the 
carburetor. 

In the operation of the carburetor shown in FIG. 2, 
the cyclic fluctuation of fluid pressure within the cavity 
75 causes cyclic flexure of the pump diaphragm 73. By 
the action of the check valves 7 and 77, fuel is thereby 
drawn from its source through the filter element 68 
and into the pump cavity 72. Thence it is forced through 
the fuel-Supplying passage 79, past the inlet valve assem 
bly 80, and into the reservoir 86. When the reservoir 
86 is at the desired capacity, the diaphragm 87 flexes 
downwardly and closes the inlet valve 89. However, 
when fuel is drawn through the various orifices 105, 106 
and 07 by the flow of air through the venturi mixing 
chamber 92, the control diaphragm 87 flexes upwardly 
to open the inlet valve 80 and maintain the reservoir 86 
at constant capacity. 
As in the previous embodiment, the single valve shut 

ter 108 positioned in the throat portion 93 of the venturi 
can operate to control the air-fuel mixture delivered by 
this carburetor under both idling and open throttle con 
ditions. A suitable correlation can be established be 
tween the diameter of the orifices 105, 106 and 107 and 
the settings of the single needle valve 97 and stop means 
109 such that fuel is delivered smoothly at full throttle 
conditions when the shutter 108 is fully open and at 
idling conditions when the shutter 108 is either fully 
closed or is held opened a certain degree by the stop 
means 109. 

It is characteristic of both of these embodiments that 
only one buttertfly-type valve shutter is provided in the 
air fuel-mixing chamber, that a single fuel system is pro 
vided between the respective fuel reservoirs and mixing 
chambers, that only one needle valve need be incorpo 
rated to control the delivery of all fuel through this fuel 
delivery system, and that stop means are provided to vary 
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the extent to which the single shutter closes within the 
mixing chamber. While each of these features alone con 
tributes to the achievement of a simplified low-cost car 
buretor, it is evident that together they cooperate to pro 
vide particularly efficient performance in the new highly 
simplified device. 

I claim: 
A carburetor comprising in combination a body mem 

ber formed with an unvented fuel reservoir, a flexible 
diaphragm defining one wall of said fuel reservoir, valve 
means responsive to flexure of said diaphragm for ad 
mitting fuel into said reservoir, an air-fuel mixing cham 
ber formed in said body member and having a longitu 
dinally extending constricted throat portion, a separate 
main orifice opening into said constricted throat portion 
and primary and secondary idling orifices opening into 
said constricted throat portion of said mixing chamber, 
said orifices being closely spaced in said constricted throat 
portion in substantially longitudinal alignment relative 
to the axis of said constricted throat portion, fuel-deliv 
ery conduit means formed in said body member and 
connecting said fuel reservoir with said constricted throat 
portion only, said fuel-delivery conduit means compris 
ing an auxiliary fuel chamber, a single passage com 
municating with said reservoir and said auxiliary cham 
ber, a single adjustable valve located in said single pas 
sage for controlling delivery of all fuel from said reser 
voir to said mixing chamber, and multiple passages com 
municating with said auxiliary chamber and with the 
respective orifices, a single valve shutter pivotally 
mounted in the constricted throat portion of said mix 
ing chamber to control the flow of air therethrough, said 
valve shutter in its closed position extending across said 
throat portion upstream relative to said primary idling 
orifice and downstream relative to said secondary idling 
orifice and said main orifice, and an adjustable stop 
Screw threadably mounted in said body member and hav 
ing an end portion extending into said mixing cham 
ber, said end portion being engageable with said shutter 
for selectively limiting the extent to which said valve 
shutter may be closed in said mixing chamber. 
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