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1. 
This invention relates to carburetors and has 

particular reference to certain new and useful 
improvements in carburetors of the type com 
monly referred to as plain tube carburetors. 

Principal objects of the invention are to pro Wide: 
A plain tube type of carburetor having means 

Which Will enable a cold engine to be started 
Without the aid of a conventional choke; 
A plain tube type of carburetor having means 

whereby a cold engine may be satisfactorily oper 
ated the instant immediately following cold 
starting and thence throughout the warming up 
period of the engine without the aid of a con 
ventional choke; " . . . 

A plain tube type of carburetor having means 
which will properly supply fuel to the engine from 
a Single fuel feeding System and without the aid 
of a second fuel feeding System, Such as those now 
employed and conventionally known as the “idle' 
or “low speed' system; 
A plain tube type of carburetor having means 

for Supplying fuel to the engine from a single fuel 
feeding System including a single nozzle at a 
rate sufficiently uniform so as to enable the engine to idle Smoothly; 
A plain tube, type of carburetor having a 

throttle constructed and arranged so that fuel 
can flow through the throttle, as distinguished 
from flowing over and around the throttle, for the purpose of obtaining Smooth engine operation 
at idle and off idle speeds; 
A carburetor having means to prevent the pres. 

Sure of backfiring from being transmitted through 
the fuel feeding System to the float chamber; 
A carburetor having a thermostatic control for 

the fuel Supplying means in which the thermo 
static control is constructed and arranged so that 
in the event of failure of the thermostat, the car 
buretor Will be adjusted so as to provide for cold 
starting of the engine and operation thereafter; 
A carburetor having means for controlling 

within close limits the fuel level within the car 
buretor bowl So as to eliminate objectionable op 
eration of the engine Which is now experienced 
due to fluctuations in the level of fuel in the car buretor bowl; 
A carburetor having means to eliminate from a 

"flooded' engine an excess of fuel which has been 
occasioned by a previous attempt at starting the 
engine in Order to expedite the starting of the engine therafter; 
A carburetor having a throttle which is con 

structed and arranged so as to close beyond the 
normal hot idle position for cold starting whereby 
a high vacuum in the intake system of the en 

2 
gine may be obtained for quick starting of an ex tremely cold engine; 
A carburetor having means including fixed 

fuel and air jets to control the fuel required for 
all phases of engine operation and starting there 
of; and 
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A new and improved carburetor which is sin 
ple in construction and more efficient and de 
pendable in operation than carburetors of the 
type now available. 
Other and further objects of the invention will 

be apparent from the following, description and 
clains and Will be understood by reference to the 
accompanying drawings, of which there are four 
sheets which by way of illustration show, pre 
ferred embodiments and the principles thereof 
and What i now consider to be the best mode in 
which I have contemplated applying those prin 
ciples. Other embodiments of the invention em 
bodying the same or equivalent principies may be 
used and structural changes may be made as de 
sired by those skilled in the art without departing 
from the present invention and the purview of 
the appended claims. 
In the drawings: 
Fig. 1 is a side elevational view of a plain tube 

type of carburetor embodying the invention; 
Fig. 2 is a side elevational view With parts 

broken away of the carburetor as shown in Fig. 1, 
looking at the left-hand side thereof; 

Fig. 3 is a plan view of the carburetor with parts omitted; 
Fig. 4 is a sectional view taken along the line 

4-4 of Fig. 3, looking in the direction of the 
arrowS; 

Fig. 5 is a sectional view taken generally along 
the line 5-5 of Fig. 4, looking in the direction of 
the arrows, with certain parts shown in elevation; 

Fig. 6 is a sectional view through the carburetor 
taken along the line 6-6 of Fig. 3, looking in the 
direction of the arrows; 

Fig. 7 is a fragmentary sectional view taken 
along the line 7- of Fig. 3; 

Fig. 8 is a fragmentary Sectional view taken 
along the line 8-8 of Fig. 4; 

Fig. 9 is a fragmentary sectional view taken. 
along the line 9-9 of Fig. 4; 

Fig. 10 is a plan view showing a modified form 
of throttle valve; 

Fig. 11 is a chart of curves showing the various 
fuel air mixture ratios which the carburetor 
herein disclosed will produce; 

Fig. 12 is a schematic view illustrating a nodi 
fied form of carburetor; 

Fig. 13 is a schematic view showing a modi 
fication of Fig. 12; and 
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Fig. 14 is a fragmentary view showing the 
throttle stop mechanism in the cold idle position. 
As illustrated in Figs. 1 to 10 of the drawings, 

a plain tube type of carburetor embodying the 
invention comprises in general a body 2 adapted 
to be mounted upon the manifold part 22 of the 
induction system of an internal combustion 
engine and having a main air paSSage 24 through 
which air flows into the induction System. A 
throttle 25 is arranged in the air paSSage 2d SO 
as to control the fow of air therethrough and is 
mounted on shaft 28 which is rotatably mounted 
in the body 2. The shaft 23 projects beyond the 
body 2 and has secured thereto a lever indicated 
generally at 30 forming part of a means by which 
the throttle may be opened or closed. The usual 
spring (not shown) biases the throttle to its 
closed position, as shown in Fig. 4. 
The carburetor body provides a fuel reservoir 

32 to which fuel is supplied through the fitting 
3A, and under the control of the float controlled 
valve indicated generally at 36. A fuel supplying 
Systein is provided for feeding fuel from the reser 
voir 32 to the main air passage 28, and this 
includes a fuel metering means indicated gener 
ally at 38, an accelerating pump indicated gen 
erally at 39, and a fuel nozzle 42 arranged in the 
air passage 24 upstream relative to the throttle 
26 and to which nozzle 42 fuel is supplied from 
the reservoir by means of the pump A () and under 
the control of the fuel metering in eans 38. 
The air passage 24 includes a throat indicated 

generally at A which is arranged between the 
lines 46 and 38. A portion 50 of the wall of 
the air passage 24 defining the throat 45 projects 
in Wardly so as to compensate for the displace 
ment in the throat of the throttle shaft 23 and 
the nozzle 42 and the tube 52 so as to maintain 
substantially uniform velocity and pressure in 
the throat 45, from One end thereof to the other. 
The nozzle 42 includes a depending pen point 

shaped extension 54 which extends downwardly 
to and adjacent the throttle 2S in its closed posi 
tion as shown in Fig. 4. The extension 54 is pro 
vided with a groove 56 through which liquid fuel 
can flow downwardly toward the end of the exten 
Sion 54 and on to the throttle 26 Without the 
unifornity of flow of such fuel being interrupted 
or disturbed. From the lower point of the exten 
Sion 54 the liquid fuel flows on to the throttle 26. 
The throttle 26 is provided with a series of minute 
holes 58 of the order of ss of an inch in diameter. 
The fuel flowing on to the throttle 26 will tend 
to form a film across such holes 58, and the fow 
of air through such holes will carry the fuel 
With it and atomize it in the passage 24 below 
the throttle. 
A modified form of throttle is shown in Fig. 10 

and consists of a valve member 358 provided by 
a body of a porous material, such as sintered 
metal, having mounting holes 36 for the screws 
Which Secure the throttle to the shaft 28. The 
porosity of the throttle 358 provides the same 
function in obtaining uniformity of fuel flow as 
do the holes 58 in the throttle 26 and also provides 
a degree of atomization verging on vaporization, 
which is an improvement over the specific form 
of the throttle indicated at 26. The porosity of 
the valve 358 should be such so as to be the 
equivalent to one /8 inch diameter hole in the 
throttle. in a completely closed position, which setting 
will permit the starting of the engine when cold, 
although the throttle 26 and the throttle 358 need 
not be completely closed for starting. 
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4. 
This arrangement feeds Small amounts of liq 

uid fuel at closed throttle position to the engine 
uniformly in Such a nanner that the fuel will 
be atomized rather than be fed in drops which 
Would tend to cause the engine to run roughly 
at idle speed. 
The tube 52 is arranged in the throat 44 in 

line With and Spaced from the end of the nozzle 
42 and forms a leg of a by-pass 6 around tihe 
throttle 26 in its closed position, the other end 
of the by-pass terminating in a jet or orifice 32 
Which opens into the throat 54 just below the 
throttle 28 in its closed position. The by-pass 
6 transmits the suction from the engine side of 
the throttle 26 when the same is closed to the 
end of the nozzle 42 so as to provide sufficient, 
Vacuum at the end of the nozzle 2 to obtain 
the flow from the nozzle of the required amount 
of fuel for Operating the engine at idle and off 
idle positions of the throttle. 
The paSSages 6A extending between the by 

paSS 6 and the throat 44 provide a graduation 
of the vacuum produced at the end of the nozzle 
62 by the by-pass as the throttle 28 is moved 
from its closed toward its open position. The 
dotted line position of the throttle 26 as in 
dicated in Fig. 4 indicates the normal hot idle 
position of the throttle 26. At idle engine speed, 
and the first portion of off idle engine speed, air 
mostly flows through by-pass 6, eatering at 
OpeningS 68 and at one end of tube 52. 
Almost all of the very small amount of fuel 

flowing during the above stated engine speeds, 
does SO in a Small liquid stream through nozzie 
42 passage, to the groove 56, which by capillary 
action dra WS the fuel downwardly onto the 
throttle valve 26 where air passing through the 
valve 26 carries the fuel with it at a steady speed 
into an atomized state upon emersion from the 
throttle valve at the low pressure side thereof. 
The groove 56 prevents what would otherwise 

be a natural globular fuel formation at the 
end of nozzle 42, which formation causes the fuel 
flow Speed to vary, resulting in irregular, rotagh, 
engine operation at idle and off idle speeds up 
to where energetic atomization takes place at 
the end of nozzle 42. 
At engine Speeds in excess of the above stated 

idle Speed, increasing portions of the total fuel 
flowing, passes through the by-pass 89, and 
emerges, in a Well atomized state, from openings 
64, in addition to opening 62, as the throttle 
position eXposes openings 64 to the low pres 
Sure side of the throttle valve 2 S. 
At engine Speeds in excess of such speed withere 

the vacuum set up in the throat 44 by the air 
Speeding to the engine through the air passage 
24, balances the vacuum under the throttle valve 
26, to which openings 62 and 64 and the by 
paSS 6) are subjected, the liquid fuel stream 
previously emitted from the nozzle 42 is con 
verted into an atomized state, and atomized fuel 
is then emitted from all mentioned outlets. 
This last mentioned state of fuel flow occurs 

with all engine speeds associated with full open 
throttle engine operation, except, the very low 
est engine Speed where liquid fuel could again 
emerge from nozzle, 42. 
The entire fuel track, from the top of stand 

pipe 89, is SO Constructed that globular fuel 
formation does not occur even at the recess it 
in the fuel track, after the fuel has once filled 
this receSS. 

Feeding fuel to, and through, the throttle in 
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the above stated manner provides also, less car 
buretion noise about the engine. 
The float controlled valve 36 may be of conven 

tional construction and includes the movable 
valve member 66 which is adapted to be seated 
by a Wire bracket 68 when the fuel in the reservoir 
attails the level indicated at 0. The blacket 
68 is generally of C-shape, and the ends are 
pivoted as indicated at 72, the intermediate parts 
of the bracket 68 being secured to the floats 
74 disposed in the reservoir or bowl 32. The 
floats 4 are relatively shallow and of large 
CrOSS Section SO as to be. Sensitive to the level 
of fuel in the bowl 32 and thereby control the fuel 
level 70 within close limits. 
The fuel metering means 38 is constructed and 

arranged to meter the flow of fuel from the bowl 
32 to the air passage 24 in response to the suc 
tion therein. The nozzle, 42 is formed at one 
end of a passage 6, he other end of which 
communicates with a chamber 78. A standpipe 
80 is seated in the chamber 78 and projects up 
Wardly above the fuel level in the bowl 32 for 
a distance which is Sufficient to prevent fuel 
from flowing out of the bowl 32 into the passage 
6 due to normal tilting of the car in which the 

carburetor may be mounted. 
The upper end of the chamber 8 is formed 

by a hollow tubular member 82 into which the 
upper open end of the pipe 80 projects. There 
is Sufficient clearance between the upper end of 
the pipe 80 and the lower end of the tubular 
member 82 to permit a free flow of fuel there 
between. However, the upper end of the pipe 80 
is So disposed, with respect to the lower end of 
the passage 84 that the air which flows into the 
tubular member 82 through the passae 84 and into 
the Space between the upper end of the pipe. 80 
and the lower end of the tubular member 82 Will 
wipe liquid fuel off the upper end of the tube 
So as to expedite the flow of fuel from the tube 
80 into the chamber 8. This action is of par 
ticular significance at idling speed of the engine. 
The passage 84 at its upper end terminates 

in an orifice which forms a valve member 86 
through which air flows into the chamber 78 of 
the fuel metering system 38. The flow of air 
through the valve member 8S is regulated or 
metered by the valve member 88 which as ill 
lustrated includes an annular portion that seats 
upon the valve member 86 and a depending ta 
pering pin 80 that projects downwardly, through 
the passage 84. It should be noted that the pas 
sage 84 at its upper end is of uniform cross 
section for a short distance, and therebelow tapers outwardly away from the pin 90 which tapers in Wardly. 
The valve 88, 86, hereinafter designated as 

an air metering valve, as illustrated herein is 
closed during the cranking of the engine to 
start the same and is controlled so as to open 
as soon as the engine fires, and such valve 88, 
36 as disclosed herein is at least partly open 
at all times during operation of the engine. It 
would be possible, however, to so arrange the 
valve 38, 8 S that it may be open slightly during 
cranking of the engine. 
The lower end of the pipe 80 communicates 

with a valve chamber 92 which is in communica 
tion with the bowl 32 through passages 94 
whereby fuel is supplied to the valve chamber 92 
and the interior of the pipe 80, and fuel Will stand 
in the pipe 80 at the same level that it stands 
in the bowl 32 when the engine is not operating. 
The pin 90 may be formed as part of a rod 96 

Which extends downwardly through the tube 80 
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6 
and the valve chamber 92 into a guide formed 
below the valve chamber 92. Within the valve 
chamber 92 the rod 96 is provided with a valve 
member 98 which together With the lower end 
of the pipe. 80 forms a liquid fuel metering valve 
for regulating or metering the flow of liquid fuel 
from the bowl 32 upwardly through the pipe 80. 
The valve member 98 moves with the valve mem 
ber 88, and as illustrated the valve member 98 
will cooperate with the lower end of pipe 80 to 
restrict the flow of fuel upwardly into the pipe 
80 upon opening movement of the valve member 
88 after the valve member 88 has opened a cer 
tain amount following the starting of the engine. 
The height of the fuel level 70, the distance 

that the pipe 80 projects above the fuel level 70, 
the liquid fuel metering valve 98, and the valve 
orifice which it controls, and the air metering 
valve 86, 88 form the variables by which fuel and 
air mixture ratios are controlled. 
With the parts of the fuel metering means 38 

arranged as illustrated in Fig. 4 and with the 
throttle 26 set as illustrated in full lines, crank 
ing of the engine will create sufficient vacuum 
at the end of the nozzle 42 to produce sufficient 
fuel flow to enable a cold engine to be started, 
and at the same time the setting of the throttle 
26 is Such as to obtain vaporization of fuel. Within 
the passage 24 below the throttle in order to 
enable the engine to start. As soon as the engine 
starts to fire, mechanism hereinafter described 
will Open the valve 88, 86 to a position to pro 
vide continuous running of the engine thereafter. 
In order to prevent pressure in the passageway 

24, such for example as that due to backfiring, 
from being transmitted back through the nozzle 
42 and passage 76 into the fuel reservoir there 
is provided a pressure responsive valve which in 
cludes the ball valve member 9 which during 
normal operation is seated in a recess to con 
municating with and below the passage 76. The 
recess is provided with a port 02 which com 
municates with the throat or venturi 44 of the 
air passage, and the ball valve member CC nor 
mally is seated so as to close the port 92. How 
ever, Sudden increase in pressure in the passage 
will lift the ball valve member 09 and position 
it so as to obstruct the orifice 04 thereby effec 
tively to prevent the transmission of pressure 
back through the fuel metering means 38 into 
the carburetor bowl. 32. 
The air metering valve 86, 88 and other work 

ing parts of the carburetor are enclosed by up 
Standing walls provided on one of the members 
that form the body 20 of the carburetor and a 
removable cover 06. In order to get air into 
the space below the cover 06 there is provided 
an air passage 08 which opens into the upper 
part of the carburetor bowl and an opening C 
in the Wall 2 which closes the top of the bowl 32. 
The carburetor also is provided with an accel 

erating pump indicated generally at 40 which is 
arranged to be actuated by opening movement 
of the throttle. The pump 40 includes a cylinder 
4 which is arranged to draw fuel from the bowl 

32 through passages f6 (Fig. 8), 8 and 29, 
and past check valve 22 which is arranged to 
close the passage 20 upon the delivery stroke of. 
the piston 24. A valve retainer 26 holds the 
valve 22 in the enlarged upper portion of the passage 20. 
The piston 24 includes a head 28 fixed to 

One end of stem 30 which is reciprocally mounted 
in a guide above the cylinder 4. There is a 
rather large clearance between the periphery of 
the head 28 and the Walls of the cylinder 4 
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so that upon the delivery stroke of the piston 
soine of the fuel in the cylinder will by-paSS the 
head 28. A piston member 32 freely slidable on 
the rod 3 is adapted under the influence of 
gravity after the downward stroke of the head 
i28 to displace such by-passed fuel past the head 
i 28 so as to thereby provide for delivery of fuel 
from the accelerating pump 40 after the delivery 
stroke of the head 28. Fuel is delivered from the cylinder through 
passage 36 and past check valve 38 into the 
chainber 8, and thence through the passage S 
to the nozzle A2. The piston rod 3 is adapted 
to be reciprocated by a crank indicated generally 
at 49, one end 42 of the Crank extending 
through the rod i3C and the other end 44 of 
the crank being pivoted in the bearing 256. A 
rod $3 pivotally connected at One end to an 
arm 5 of the throttle lever 3 is pivotaly coin 
nected at its other end to the Crank 39 So that 
upon opening movement of the throttle the ac 
celerating pump 49 will be actuated to Supply fuel 
to the nozzle $2 in addition to that Supplied 
thereto through the fuel metering means 38. 
The fuel metering ineans 38 is controlled by 

the temperature condition of the engine, and to 
this end there is provided a thermostat or ther 
mally responsive element 6 which is disposed 
on a plate 32, the plate 62 closing the top of 
a passage A which is in communication with 
the interior of the engine exhaust paSSage for in 
ing the hot Spot of nanifold 22. The thermostat 
f6 is enclosed in a housing which forns a guide 
for one end of thermostat rod 66. Thermostat 
rod SS is further supported for sliding move 
ilant in a guide 9, and above the guide the 
thermostat rod extends laterally through guide 

2, and the end it of the thernostat rod ex 
tends below a lever 6. 
The lever 6 is pivotally supported on a pin. 
13 which is supported by upstanding brackets 
88 and 82. The lever 6 is provided with a 
laterally extending arm 88 which projects below 
a collar 85 secured on the upper part 9) of 
valve member 88. The part 92) is slidably ar 
ranged in a, guide 92 formed by a hole in a 
bracket, 94. The bracket 9á is secured by 
screw 36 on the top of bracket or post, 82. The 
lever 8 is provided with two screws 26 and 
22, the lower ends of the screws projecting 
below the lever 3 for engagement with the end 
i is of the thermostat, rod. The screw 209 is 
designated for convenience as the hot idle mix 
ture adjusting Screw and is arranged to COOp 
erate with the end 4 of the thernostat rod 
so as to determine the hot idle position of the 
air metering valve member 88. The screw 202 
is the cold idle mixture adjusting screw and co 
operates with the end of the thermostat rod 74 
to determine the cold idle position of the air 
ninetering valve member 88. 
The coliar 86 on the upper part 93 of the 

ail nettering waive member 38 is above the arm 
8A on the lever 3, and the elevation of the 

lever 6 is determined by either the screw 2 (3) 
or the screw 292 and the elevation of the end 

6 of the thern Ostat rod. 
As shown in Fig. 4, the parts of the carburetor 

are arranged for Starting a Cold engine and the 
thernostat, 63 is cold and in its contracted con 
dition. As the thermostat it is heated up due 
to the absorption of heat from the manifold 22 
and the engine, it expands and the upper arm 
of the thermostat 3 will react against the lower 
end of the thernostat rod 66 and push the rod 
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8 
upwardly, whereupon the other end fit of the 
thermostat rod will by reacting on the lower end 
of the screw 202 lift the lever 76 and the air 
metering waive 88 so as to open the air metering 
valve and permit the flow of air into the paSSage 
way 84. As the valve member 88 is elevated, 
the valve seat or orifice 83 will be opened and 
the size of the orifice will increase as the valve 
member 38 noves upWardly. 

It will be observed that the end its of the 
thiernostat rod has a slight down Ward slope to 
Ward the right-hand side thereof (Fig. 5), and 
after a certain amount of upWard movement of 
the end 4 of the thermostat rod the lower end 
of the screw 238 will engage the end 4 of the 
theinostat, rod while the Screw 282 Will be moved 
out, of contact. With the thernostat rod upon 
upward movement of the lever 8. Thus, when 
the engine is cold the screw 282 will by coopera 
tion with the end Ts of the thernostat rod de 
termine the position of the air metering Valve 
member 88, while when the engine is hot the 
screw 28 will by cooperation with the end 14 
of the thermostat rod determine the position of 
the air metering valve member 88. 
The fuel metering means 38 are also controlled 

to some extent by the throttle 26, and to this 
end the thermostat rod 66 has secured thereto 
an arm 2, the arm 2) being provided With a 
finger 22 which is in engagement with an edge 
of a sector 24 formed as a part of the throttle 
lever 33. The edge of the sector 2 includes 
portions 26, 21, 28, 220, 224 and 228 which 
cooperate with the finger 22, so as to shift the 
thermostat rod and thereby, through the mech 
anism previously described, shift or permit the 
shifting of the air metering valve member 88 of 
the fuel metering means 38, or to limit the Open 
ing movement of the throttle. 
The throttle lever 3 includes an arm 232 to 

which the accelerator pedal may be connected 
for imparting movement to the throttle lever 30 
so as to open the throttle 26. The throttle lever 
30 also includes an arm 234 carrying an ad 
justing screw 233 threadedly mounted thereon, 
the end of the screw projecting to the left of 
the arm. 234 (Fig. 1) being engageable with the 
lower end 23 of a throttle rod 238 So as to de 
termine the position to which the throttle will 
close under the influence of the usual Spring. 
The spring shown around the shank of the Screw 
236 functions to hold the Screw in the position 
as adjusted, the head of the screw 236 having 
the usual slot for receiving a Screwdriver so that 
the closing position of the throttle 26 may be 
adjusted. 
The carburetor body is provided with a boSS 

24 against which the lower end 237 of the 
throttle rod abuts so that the throttle adjusting 
screw 238 Will clamp the lower end 23; of the 
throtte rod between the end of the screw 23:S 
and the boss 240. The throttle rod 238 extends 
through a hole in the arm 2A and is slidably 
mounted in a guide 242 provided by the body of 
the carburetor. The upper end of the throttle 
rod 238 above the guide 242 projects through a 
slot 245 in a piston member 244 (Figs. 3 and 7). 
The end 246 of the throttle rod extending into 
the slot in the piston' is provided with a hole 
through which one end of a spring 248 extends. 
The slot in the piston 244 through which the end 
248 of the throttle rod projects extends down 
wardly from the top of the piston 244 to a point 
somewhat above the middle of the height thereof. 
The piston 24 is biased upwardly by a spring 
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250. The lower end of the piston is in communi 
cation with the air passage 24 below the throat 
44 by means of the duct 252 so that vacuum in 
the manifold below the throttle 26 is transmitted 
through the duct 252 to the lower side of the piston 244. 
The Spring 248 has its lower end turned later 

ally SO that it will not pull out of the hole in the 
end 246 of the throttle rod when the spring 248 
is pulled upwardly, it being noted that the spring 
248 can move to a certain extent relative to the 
end 246 of the throttle rod and vice versa. The 
upper end of the spring 248 is secured to the 
thermostat rod 66, and when the thermostat rod 
f66 moves upwardly it will under certain circum 
stances exert an upward tension on the end 246 
of the throttle rod for lifting the throttle rod 238. 
The lower end of the throttle rod 238 is illustrated 
in Fig. 1 in the “hot idle' position and is clamped 
between the boss 240 and the end of the screw 
236 by the usual throttie closing spring. 
With the parts arranged as shown in Figs. 1 

and 7, opening movement of the throttle lever 30 
will release the throttle rod 238 and permit the 
same to drop until the end 246 of the throttle 
rod hits the lower end of the slot 245 in the piston. 
This will bring the notch 260 (Fig. 14) into align 
ment with the end of the screw 236, and if the 
throttle 26 is allowed to close, the screw 236 will 
seat in the notch. 260. This position is the cold 
starting position of the throttle rod 238, and when 
So arranged the throttle 26 will be positioned as 
shown in Fig. 4. 
The lower end of the slot 245 in the piston is 

indicated by the heavy, horizontally extending 
line that is positioned immediately below the end 
246 of the throttle rod and above the lower end 
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of the spring 248 in Fig. 7. Upon starting of the 
engine the suction in the passage 24 will pull the 
piston 244 downwardly, thereby permitting the 
end 248 of the throttle rod to drop downwardly 40 
until stopped by the lower end of the spring 248 
or the lower end of the slot 245, and the lower end 
237 of the throttle rod 238 will then be positioned 
in its cold idle position as shown in Fig. 14, as 
Sunning that the throttle is opened upon starting of the engine. 
The lower end of the throttle rod 238 is pro 

vided with a notch 260 and above the notch 260 
the thickness of the throttle rod 238 is greater 
than below the notch 260. If the throttle is 
allowed to close immediately after starting, the 
throttle 28 will not return to the full or dotted 
line positions as shown in Fig. 4, but will remain 
partly open. This will be due to the fact that 
the thick part of the rod 238 above the notch 
260 will, through engagement with the screw 236, 
prevent the throttle lever 30 from returning to 
the positions indicated in Fig. 4. This will pro 
vide a fast idle for cold engine operation. 
When the thermostat rod f 66 moves upwardly 

it Will, through the spring 248, lift the end 246 of 
the throttle rod 238 so as to position the throttle 
rod in its hot idle position as shown in Fig. 1. 
Opening movement of the throttle lever 30 

With the parts arranged as shown in Fig. 1 Will 
effect Opening movement of the air metering valve 
88, 86. The finger 2t2 as shown in Fig. 1 is in 
engagement with the edge portion 2 6 of the 
throttle lever 36. Opening movement of the 
throttle lever 30 will move the throttle lever 30 
and the throttle shaft 28 clockwise, and during 
such movement the finger 2:2 will be moved up 
Wardly, when it is engaged by the cam edge por 
tion 27 of the lever 30, and further clockwise 
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movement of the throttle lever 30 will bring the 
edge portion 28 below the finger 22, thereby 
raising the finger 22. Such elevation of the 
finger 22, will lift the thermostat rod is 6 and 
through it the air metering valve member 88, as 
previously described, in order to open the air 
metering valve 86, 88 of the fuel metering ineans 38. 
Since the full Suction at the nozzle 42 is trans 

mitted to the fuel in the pipe 8G of the fuel 
metering means when the valve 86, 88 is closed, it 
Will be apparent that a rich mixture is provided 
for starting a cold engine. However, as soon 
as the valve member 88 moves upwardly to open 
the air metering valve, air will be metered into 
the passageway 84 which will reduce the suction 
effect On the fuel in the pipe 80 and thereby 
reduce the richneSS of the fuel mixture which 
Will be Supplied by the nozzle 42 after the throt 
tle is opened, and this movement of the air meter 
ing valve 86, 88 in response to opening move 
ment of the throttle will change the mixture from 
that required to start a cold engine to that re 
quired for operating a cold engine. 
The length of the edge portion 218 of the throt 

tle lever 30 and the position thereof correspond . 
with the range of throttle opening required for 
operating a cold engine, the right-hand end of 
the edge portion positioning the finger 22 higher 
than the left-hand end of such edge portion. The 
right-hand end of the edge portion 28 immedi 
ately adjacent the can 27 Will position the air 
metering Valve member 88 So as to provide a fuel 
mixture for Operating a cold engine at idling 
Speeds. Further opening movement of the throt 
tle lever 36 to bring the left-hand end of the edge 
portion 28 below the finger 22 will permit a 
Small amount of closing movement of the air 
metering valve member 88 so as to provide a mix 
ture for operating a cold engine at speeds above idle. 

The portion 220 of the throttle lever functions 
as a stop to limit opening movement of the throt 
tle when the engine is cold, and will upon en 
gagement with the finger 22 prevent further 
opening movement of the throttle. However, the 
positioning of the finger 22 by the edge por 
tion 28 will position the air metering valve mem 
ber 88 to provide for a full power mixture for the 
engine when cold when the portion 220 is in the 
path of movement of the finger 22. If the throt 
tle lever is permitted to move toward the closed 
position of the throttle when the engine is cold, 
the pin 236 will engage the throttle rod 238 above 
the notch 266 so as to keep the finger 22 on the 
right-hand end of the edge portion 28 of the 
throttle lever So as to position the metering valve 
member 88 in order to provide a mixture for op 
erating a cold engine at idle Speed. 
As the thernostat rod 66 is noved upWardly 

by the thermostat 60 so as to open the air meter 
ing valve 88, 86 as the engine Warms up, the rich 
ness of the mixture Supplied by the fuel meter 
ing means 38 will be reduced and the finger 22 
will be lifted to a position above the path of 
movement of the stop 220, thereby permitting full 
open position of the throttle when the engine is 
hot. The edge 224 of the throttle lever 3 is 
engageable with the finger 22 so as to func 
tion as a stop to limit opening movement of the 
throttle 26 when the engine is hot. When the 
engine is hot the finger 22 will cooperate with 
the can Surface 228 to partly close the air meter 
ing valve member 88 so as to provide a richer 
mixture for the engine at full open throttle or 

- 
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full power than is provided for engine operating 
conditions less than full power or full open throt 
tle. In other words, after the engine is warmed 
up, the thernOStat f69 and the thermostat, rod 
66 position the air metering valve so as to pro 
Wide an economy mixture for hot engine opera 
tion, and when full power operation is desired the 
can 223 will reduce the air orifice opening of the 
air metering valve 88, 86 so as to provide a richer 
mixture for full power hot operation than is 
provided for hot economy operation. 

Fig. 12 is a Schematic view of another form of 
plain tube type of carburetor embodying the in 
vention. As therein shown, the main air passage 
400 forms a venturi of which 49 is the throat. 
The high Speed nozzle 482 ends in the throat , 
and contains an air bleed 403. The opposite end 
of the nozzle 402 is provided with an economy 
fuel Supply jet 34 and a full power hot jet 45 
under the control of a valve 496 (shown closed). 
The "low speed' or idle system fuel jet 437 is 
also arranged to feed fuel from the nozzle 482 
into the idle System, and the idle system further 
includes an air bleed 888. The nozzle 32 is 
provided with a valve 489 which controls the 
flow of fuel into the nozzle 492 during warm-up 
Operation of the engine. The idle system is also 
provided with a valve 40 (shown open) which 
Controls or regulates the flow of fuel into the 
idle Systern during cold starting and warm-up. 
The idle System delivers fuel in a conventional 
manner into passage 400 adjacent throttle 4 . 
The throttle 4 is provided with an operating 

lever 58 Similar to lever 30 to which the con 
ventional control rods (not shown) are attached. 
The lever SSE has a pivotal connection with one 
end of rod 2. The ever 500 includes cans 43 
and if A and an interval arm or ever 45 which 
is engageable with a stop 446 so as to provide a 
Stop to determine the "cold starting' position of 
the throttle . partially actuates a lever 48 pivoted at 49 adapt. 
ed to engage the rod 42 to position the throttle 
4 in its “cold idling' position. Rod 42 also 
cooperates with ever 4 8 to limit the “cold' full 
Open position of throttle 4f f, the same as stop 
220 in Fig. 1. The 'hot' full open stop, not 
shown, for throttle 4 being also similar to stop. 
224, Fig. 1. A lever 323 pivoted at 42 is adapted to follow 
the cans is 3 and 34 during movement of the 
throttle ; ; ; and is connected to a rod 322 which 
in turn is connected to ever 23. Lever 423 is 
pivoted at #3 and connected to rod 425 in turn 
connected to lever 4.28. Lever 426 is pivotally 
connected at 427 to ever 28 which is pivotally 
mounted at 323 and connected to the rod 430 
which engages the thermostat 35. The lever 
As is also engageable with the lever 48 for 
actuating the same to disengage the rod 42 when 
the engine is hot for allowing the throttle to re 
turn to its “hot idle' position as regulated by the 
lever 43 pivoted at #32. 
Motion of lever 43 is limited by arms 43 and 

438 and is adapted to engage the throttle level 
A 5 to hold the same away from stop 4 f6. A 
spring 382 yieldingly connects lever 43 and lever 
428 whereby the lever 43 is noved out of the 
path of the throttle during cold starting and 
warm-up operation of the engine. 
The lever 436 through its arm 433 is adapted 

to engage the head of the valve 40, and arm 434 
of lever 425 is adapted to engage the head of 
valve A 9 and is pivotally connected to the op 
erating shaft of valve 455. Spring 435 biases the 
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Vacuum operated piston 4 upwardly. A lost 
motion Connection 36 permits the piston 4f7 to 
move Without correspoding movement of the lever 
4:8 when the lever 4:8 is overruled by the lever 
428. 

Preparations for starting a cold engine 
As the engine cools from normal hot, the 

thernostat 35 allows the rod 43 to move down 
The rods 422 and 436 tend to gravitate 

doWnwardly as indicated by weights 58 and 502. 
This action of rod 43 rotates the lever 428 
Counterclockwise and raises the fulcrum 427 car 
rying the level 426, which causes a slight clock 
Wise rotation of the lever 426 about its connection 
With the valve 406. Such slight rotation of the 
lever 435 plus the raising of fulcrum 427 causes 
the arm 433 of the lever 426 to engage the head 
Of the Valve 48 and raise it to fully open the fuel 
paSS2ge to the idle System and simultaneously 
nearly engaging the head of valve 409, the valve 
498 renaining closed because its head forms a 
pivot for the Slight rotation of the lever 42 S. 

Rotation of lever 423 disengages lever 4f 8, al 
lowing the lever 48 to fall upon the piston 4 7 
and simultaneously stretching the spring 324 to 
urge the lever 43 upwardly. As the lever 43 is 
at Such time engaged by the throttle lever 45, 
it will not nove until the throttle lever has been 
Inaauially opened slightly. After Such throttle 
action the lever 43 f is out of the path of throttle 
lever 3 s, and throttle lever 45 will then stop 
against 43. Simultaneously with the slight 
clockwise rotation of lever 426, motion is trans 
mitted through rod 25 and bell crank lever 423 
and rod 422 to lever 420, allowing lever 2 to be 
engaged by cam 4 3 which it had been raised 
clear of during hot engine operation hereinafter 
described. The Carburetor is now adjusted ready 
to start a cold engine. 

Starting a cold engine 
Cranking of the engine by means of the con 

wentional electric starter with the throttle posi 
tioned as regulated by the stop 6 6 creates Suf 
ficient vacuum on the engine side of the throttle 
A to draw through the open valve 4f sufficient 
additional fuel to enable the engine to start prac 
tically instantly, and also substantially instantly 
to vaporize at least part of the fuel which is dis 
charged into the passage 40 by the jet 504 to 
which fuel is supplied under control of the valve 
49, and by the normal idling system. 
Upon firing of the engine, the throttle 4 it is 

manually opened, at least far enough to allow 
the rod 4 2 to be engaged by the lever 48, where 
upon the throttle 4 is positioned partly open to 
Supply to the engine a mixture which Will Sustain 
the engine in continuous operation at cold idle 
Speed. he aforementioned operation of the engine 
creates a vacuun in the induction System in an 
amount of the order of 18 inches of mercury ap 
proximately, more than Sufficient to actuate the 
piston d against the Spring $35, the Spring 435 
having a strength sufficient to oppose movement 
of the piston 4f7 until a vacuum of about 4 inches 
of mercury exists in the induction System, which 
occurs at full open throttle operation. The under 
side of the piston all on which the spring 435 
bears is in communication with the passage 400 
on the downstrean side of the throttle. Move 
ment of the piston 4 it as described allows the 
levers 4:2 and 48 to engage as previously de 
scribed, and to disengage shouid the engine be 
stopped while Still in the Cold condition, and 
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thereby cause the lever 48 to be disengaged from 
the rod 42 by force of the spring 435 urging 
piston 4 against lever 48. 
The above described throttle movement upon 

Starting of the engine and as positioned by en 
gagement of rod 412 and lever 4f 8 also positions 
Cain 43 directly under lever 420 and thereby 
transmits motion through lever 420, rod 422, 
lever 423, and rod A25 to lever 26 with the effect 
of closing the valve 9 to lessen the amount of 
fuel allowed to flow to the engine to a degree 
which properly supports warming up operation 
of the engine. The valve 4 0 is thereafter gradu 
ally fully closed by heating up of the thermostat 
34 as Warming up proceeds to completion in a 
manner the reverse of the action as previously described. 
Simultaneously with the foregoing described 

rotation of lever 426, the valve 496 is opened to 
allow fuel to flow through the jet 405 into the 
nozzle. 402 to provide fuel in addition to the 
amount always Supplied through the jet 404, and 
this occurs only after the throttle 4f is opened 
in excess of about one-fourth of its total open 
ing movement. With the jets 404 and 405 open, 
fuel required for cold operation of the engine is 
provided while the throttle is open to an amount 
less than the angular position of the cam 44 
which is about one-third to one-half of throttle opening. 
Simultaneously with the above described rota 

tion of lever 426, the arm 434 of lever 426 en 
gages the head of valve 409 but does not open 
the valve. The jet 405 controls the quantity of 
fuel entering the nozzle 402, regardless of the 
extent to which valve 406 is opened in excess 
of that to which the jet 405 will pass fuel. 
At the completion of the Warm up under Con 

ditions as described, the lever 43 is hung upon 
the lever 4 (5 of the throttle, and rod 4 2 and 
lever 48 are still engaged. Slight opening move 
ment of the throttle disengages the rod 42 from, 
the lever 48 and allows the thermostat to move 
the lever 48, away from further engagement 
with rod 42, and the lost motion connection 436 
allows the piston 47 to move its full amount 
without corresponding motion of lever 48. At 
the same time the lever 43 is allowed to fall into 
the path of the throttle lever 45, adjusting 
the throttle 4f to the normal hot idle position. 
The thermostat is allowed to complete its motion 
to the extent of lowering the fulcrum 427 of 
lever 426 to a point where rotation of lever 426 
will no longer actuate the valves. 40 and 409, 
and simultaneously pivoting lever 426 about the 
valve 46 raises 420 and 422 to clear the cam 43 
but still allowing the cam 44 to engage the 
lever 429 for future actuation of valve 406. 
Operation during driving of the vehicle imme 

diately following cold Starting 
The same actions of the carburetor controls, 

including the thermostat 34t, take place during 
this phase of engine operation. A substantial 
portion of throttle opening movement is required 
before the cam 414 engages the lever 420. Mean 
while the delivery of fuel from the idle system 
and through the valve 4.0 has ceased because the 
throttle 4 when opened beyond cold idle posi 
tion gradually renders the idle system ineffec 
tive. The increased volume of air associated with 
Such gradual opening of the throttle 4 gradual 
ly increases the quantity of air passing through 
the venturi 40i, and in consequence the quantity 
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of fuel drawn through the nozzle 402 and the jets 
404 and 405 Sustains proper engine operation. 
When the throttle is opened beyond the angu 

lar position of the cam 44, the lever 42O is 
raised an additional distance in excess of the dis 
tance as regulated by the cam 4:3 and such addi 
tional motion is transmitted to lever 426 and 
thereby further lifts the valve 406 but causing 
no additional quantity of fuel to pass through 
jet 405. This further opening movement of the 
throttle also opens the valve 499, allowing addi 
tional fuel into the nozzle 402 to support “cold,' 
"full power' operation of a cold engine. Simul 
taneously the valve 4 0 is closed. Simultaneous 
With full opening of the throttle the vacuum on 
the engine side of the throttle is reduced and 
the Spring 435 raises the piston 47 and the lever 
48 out of the path of the rod 42. As the throt 
tle is closed, an inverse actuation of the fore 
going members occurs in order to properly posi 
tion the throttle at its “cold idle' position. 

Normal hot Operation 
At the completion of the engine warm up the 

lever 48 is moved out of the path of the rod 42 
and the lever 43 into the path to the throttle, and 
thereafter the throttle is positioned to the idle 
position thereof for normal hot engine operation. 
The lever 423 is raised so that it no longer en 
gages the can 43 but only the can AA. The 
fulcrum, 427 of lever 426 is lowered to where the 
valves 406, 409 and 4f0 are fully closed and only 
the fuel feeding jets 404 and 37 remain open. 
Rotary motion of lever 426 during normal hot 
operation originates from the cam 44 and the 
throttle 4, and the arm 433 merely moves away 
from the head of valve 40 while the arm 434 of 
lever 426 raises the valve 406 sufficient for full 
fuel flow through the nozzle 42 as governed by 
the jet 405 while the valve 409 is retained closed 
Since the fulcrum 42 is lowered sufficiently to 
allow the above described action of raising the 
valve 406 without opening the valve 409. 
In the modification shown in Fig. 13 the piston 

47 alone actuates the valve 406, and the arm 
434 of lever, 426 is not used to operate the valve 
406 but only the valve 409 which in such ar 
rangement would be lifted during cold starting of 
the engine prior to the opening of valve A06 as 
described. The operation of valve 46 by piston 
A takes place at any tine that the Vacuum. On 
the engine side of the throttle 4 falls below say 
four inches of mercury, and irrespective of the 
position of the throttle or the speed of the engine. 
Thus the valve 46 Will be open during both cold 
and hot, engine starting and closed immediately 
upon starting of the engine, providing the throt 
tle valve 4 is positioned as illustrated and de 
scribed during engine starting. The action of 
valve 406 as just described in no way interferes 
with the engine Starting operation S. The Con 
struction and operation of the modification illus 
trated in Fig. 13 is otherwise the same as that shown in Fig. 12. 

Fig. 11 is a chart of of curves which graphi 
cally illustrates the relative values of various 
fuel curves and various pressures in the induc 
tion System relevant to carburetor operation ob 
tainable with carburetor disclosed in Figs. 1 to 
10. The curve marked A is a curve showing the 
fuel air nixture ratio for starting and operating 

The peak of hump portion A 
of Curve A shows the air fuel mixture ratio dur 
ing the cranking of the engine. The air fuel 
mixture ratio curve for wide open throttle op 
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eration of a cold engine at full power follows 
the line A2 instead of hump A. 
The curve malled B indicates the Vacuum pro 

duced by the fuel nozzle within the fuel meter 
ing system with the air metering valve 88, 8.5 
open for cold operation of the engine. The curve 
marked C indicates the vacuum. Within the ne 
tering system during cold operation with the air 
metering waive 38, 36 open for cold operation of 
the engine, and due to the passage 60 and the 
angular position of the throttle. The curve 
marked D is the curve showing the fuel air mix 
ture ratio for full open throttle operation of the 
engine when hot, and the curve marked E is the 
curve showing the vacuum within the metering 
system. When the valve 35, 86 is open for hot 
operation of the engine. Curve F indicates the 
vacuum in the manifold during Wide open thrott 
tle operation between Zero and maximum air 
quantity. J is the curve showing manifold Wac 
uun during progressive opening of the throttle 
from zero to maximum air quantity. The Curve 
marked G is the hot economy fuel air mixture 
curve, the peals of the hump portion thereof in 
dicating the hot idle portion of Such curve, and 
the dowrvardly sloping portion between the peak 
and the level part of the curve indicating the 
fuel mixture curve at of idle positions of the 
throttle. The dotted portion G. indicates the 
shape that the economy curve would have if the 
passage 69 were omitted, and the curve F is 
a curve showing the vacuum within the metering 
systen during normal hot, operation due to the 
passage 6 and the angular position of the throtr 
tle and the open position of metering valve 88, 
86. The E curve and the H curve combine to 
produce the hump portion of curve G, and the 
B curve and the C curve combine to produce 
the hump portion. A? of curve A. The line Kin 
dicates a point relative to zero and maximum air 
quantity at which the effects of passage 60 ceases 
to iliuence the vacuun at the end of nozzle 
2 and its correspoilding effect upon the shape 
f curves A, D and G. Substantially similar 

cirves would be obtained for the carburetors 
shown in the riodified figures. These curves in 
dicate that the coid operating air fuel mixture 
curve is richer than the hot full power curve, and 
that tha hot full power curve is richer than the 
hot economy curve. 

Certain subject inlatter disclosed herein is dis 
closed and claimed in my prior Copending appli 
cation Serial No. 360,046, filed October 7, 1940, 
for “Carlouretors,' now patent No. 2,453,728, is 
sued November 16, 1948, and of which the present 
application is a continuation in part. 
While I have illustrated and described pre 

ferred ex Inbodinants of my invention, it is un 
derstood that these are capable of modification, 
and therefore do not wish to be limited to the 
presise details Set forth, but desire to avail myself 
of Suc. Changes and alterations as fall within 
the purview of the following claims. 

I claim: 
i. In a carburetor for Supplying air and fuel 

to the induction system of an internal combus 
tion engine in response to the absolute air pres 
sure therein, an air passage of predetermined 
length, and open at both ends thereof, one end 
being adapted for COInnuication. With said in 
duction system and the other end open to the 
atmosphere, said air passage also being so con 
Structed and arranged throughout a portion of 
its length whereby air entering one end of said 
air passage at a given absolute air pressure, en 
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route to the opposite end of said passage, is Sub 
jected to absolute pressure changes as the air 
approaches, and leaves, said portion, a throttle 
walve, operably disposed in said portion for Vary 
ing the said absolute air preSSure in Said portion 
and for regulating the flow of air and fuel 
through said portion and said air paSSage, to 
said induction System, fuel supplying neans for 
delivering fuel into said air passage and having 
at least one fuel outlet disposed in Said portion 
upstream, relative to said throttle, absolute pres 
Sure transmitting naans for conveying the ab 
solute air pressure occurring at one side of Said 
throttle, when said throttle is less than full open, 
to the other side of said throttle, adjacent Said 
fuel outlet in said fuel Supplying means, both 
ends of said absolute pressure transmitting 
neans terminating in said portion, Said portion 
being adapted to maintain said absolute air pres 
sure substantially constant throughout the 
length of said portion at least during Such con 
ditions as are associated with full open throttie. 

2. A plain tube type of carburetor for Supply 
ing fuel to the induction systern of an internal 
combustion engine comprising an air passage 
Way, a throttle in Said passageway operable for 
regulating the flow of air and fuel through Said 
passageway into the induction System, means for 
delivering fuel to said air passageway in response 
to Suction therein, air metering neans operable 
for Supplying and controlling the Supply of air 
to said fuel delivering means for regulating the 
Supply of fuel therethrough to said air passage 
Way, means operable in response to the tempera 
ture condition of the engine for regulating said 
air metering means So as to decrease the rich 
neSS of the mixture supplied to said fuiei deliver 
ing injeans as the engine Warns up, and raneans 
responsive to partial opening novement of the 
throttie for adjusting said air metering means 
So as to decrease the richneSS of the mixtuie 
Supplied through said fuel delivering near as upon 
opening movement of the throttle when the en 
gine is cold. 

3. In a carburetor for Supplying fuel to the 
induction System of an internal combustion en 
gine, a paSSageWay through Which air and fuel 
flow to the induction System, a throttle waive 
operable for regulating the flow of fuel and air 
through said paSSageWay into the induction Sys 
tem, means for Supplying fuel to Said air paSSage 
Way, and means operable in accordance With the 
temperature condition of the engine for position 
ing said throttle in a position closed beyond the 
normal hot idle position of the throttle for cold 
starting whereby a high vacuum in the induction 
system may be obtained for quick starting of a 
cold engine. 

4. In a plain tube type of carburetor for supply 
ing fuel to the induction System of an internal 
combustion engine, a passageway through which 
air and fuel flow into the induction System having 
a throtte therein for controlling the flow of fuel 
and air to the induction System of the engine, 
means including a nozzle for delivering fuel to 
said passageway, fuel metering means for coin 
trolling the supply of fuel to said nozzle through 
said fuel delivering means, and means operabie 
in response to the positioning of the throttle, the 
temperature condition of the engine, and the 
Vacuun in the induction system downstream of 
said throttle for controlling said fuel metering 
means So that fuel is Supplied to said engine 
through said passageway in accordance with the 
requirements of the engine. 
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5. In a carburetor for supplying fuel to the 

induction System of an internal combustion en 
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gine, an air passage through which air and fuel 
flows to said induction system, a throttle valve 
Operably disposed in said passage for regulating 
the flow of fuel and air therethrough enroute to 
Said induction system, fuel delivering means 
adapted to supply fuel into said passage, fuel 
metering means operably disposed in said fuel 
delivering means and adapted to regulate the 
flow of fuel through said fuel delivering means 
to Suit the operating condition of said engine 
as related to quantities of fuel supplied to said 
engine, when said engine is less than normal hot, 
the same said fuel metering means also being 
adapted to regulate the flow of fuel through said 
conveying means to Suit the operating conditions 
of Said engine as related to quantities of fuel Sup 
plied to said engine, when said engine is normal 
hot, Operating means associated with said fuel 
metering means, and operable in part responsive 
to movements of said throttle for regulating said 
fuel metering means to change the said fuel flow 
aS compatible. With either of said engine operat 
ing Conditions of less than normal hot and nor 
mal hot, and stop means to limit Said throttle 
Opening movement to less than full open posi 
tion. While Said engine is less than normal hot, 
Said stop means being inoperable when said en 
gine is normal hot. 

... 6. In a carburetor, for Supplying fuel to the 
induction System of an internal combustion en 
gine, an air passage, a throttle valve in said air 
paSSage, and operable for regulating the flow of 
fuel and air through Said air passage, into said 
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35 induction system, means for delivering, fuel into 
Said passage comprising a plurality of fuel out 
lets, said passageway, being constructed and ar 
ranged. So as to maintain substantially uniform 
preSSures at all of Said fuel OutletS during Sub 
stantially full open throttle operation. 

7. In a carburetor for an internal combustion engine, a main air passage, suction regulating 
means comprising a throttle valve for controlling 
the Suction in said main passage While said en 
gine is being started, and during engine; Opera 
tion thereafter, and for controlling the flow of 
fuel to Said engine from Said main passage, during 
said engine starting and operation, means for 
delivering fuel to Said main passage in response 
to Said. Suction therein, said means for delivering 
fuel comprising a plurality of fuel outlets in said 
main paSSage, at least. One of Which is disposed 
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45 

downstrean relative to Said throttle, valve-type 
fuel metering means operably disposed in said 
fuel delivering means, connecting means operable 
in response to actuating means, for adjusting 
said fuel metering means whereby fuel is supplied 
through said fuel delivering means to said main 
passage and Said engine in accordance With the 
requirements of said engine, said actuating means 
comprising said Suction regulating means, and 
other means, operable independently of Said. Suc 
tion regulating means, for adjusting said fuel 
metering means so that fuel may be metered by 
said fuel metering means in quantities to suit 
the temperature condition of said engine, said 
connecting means being connected to said fuel 
metering means and said suction regulating 
means and Said other means in Such a nanner as 
to permit movement of said suction regulating 
means without, corresponding adjustment of Said 
fuel metering means and so that Said fuel meter 
ing means may be adjusted independently, of 
movement of said suction regulating means, 
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whereby said fuel metering means as adjusted 
by said actuating means remains so adjusted dur 
ing Substantial movements of said suction regu 
lating means, and means limiting the adjust 
ment of Said metering means by said other means. 

8. In a carburetor for supplying fuel to the 
induction System of an internal combustion en 
gine, an air passageway through which air flows 
into Said induction system, a throttle in said air 
paSSageway for regulating the flow of air and 
fuel through said air passageway into the induc 
tion System, means for supplying fuel to said air 
paSSageWay including a main fuel nozzle arranged 
to discharge fuel into said air passageway up 
Stream relative to said throttle, said nozzlehaving 
a fuel conveying extension projecting toward and 
in close proXimity to said throttle and adapted 
to convey a continuous stream of liquid fuel from 
said nozzle to said throttle, and a by-pass for 
transmitting vacuum from the downstream side 
of Said throttle to said nozzle for effecting the 
delivery of fuel to said fuel conveying extension 
of Said nozzle. When said throttle is closed beyond 
a predetermined position during both hot and cold engine operation. 

9. In a carburetor for supplying fuel to the 
induction system of an internal combustion en 
gine, an air paSSageway through which air flows 
into said induction system, a throttle operable 
for regulating the flow of air and fuel through 
said air passageway into the induction system, 
means for supplying fuel to Said air passageway 
including a nozzle arranged to discharge fuel 
into said paSSageway upstream relative to said 
throttle, and means for transmitting vacuum in 
said passageway from the downstream side of 
said throttle to the end of said nozzle for effecting 
the delivery of fuel through said nozzle into said 
air passageway on the upstream side of said 
throttle when said throttle is less than full open 
during both hot and cold engine operation. 

10. In a carburetor for Supplying fuel to the 
induction System of an internal combustion en 
gine, an air passageway through which fuel and 
air flow into said induction system, a throttle in 
said air passageway for regulating the flow of 
fuel and air through said passageway, means for 
Supplying fuel to Said air passageway including 
a nozzle adapted to discharge fuel into said paS 
sageway upstream relative to said throttle, and a 
by-pass for transmitting the vacuum from the 
downstream side of Said throttle to said nozzle, 
said by-pass being operable at idle engine speeds 
to effect, the flow of fuel from Said nozzle into 
said passageway on the upstream side of said 
throttle during both hot and cold engine opera 
tion. 

11. A carburetor according to claim 10 wherein 
said nozzle is provided with a fuel conveying 
extension extending from said nozzle to a point 
adjacent said throttle, Said extension being con 
structed and arranged to convey liquid fuel in a 
continuous strean from said nozzle onto Said 
throttle at idle engine speeds. 

12. A carburetor according to claim 10 wherein 
said air passageway is constructed and arranged 
to maintain the pressure existing therein as regul 
lated by said throttle such that throttle positions 
in excess of idle effect the foW of atomized fuel 
from said nozzle and from Said by-pass into Said air paSSageWay. 

13. In a carburetor for Supplying fuel to the 
induction system of an internal combustion en 
gine, an air passageway through Which fuel and 
air flow into said induction system, a throttle in 
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said air passageway for ... regulating the flow of 
fuel and air therethrough, means for Supplying 
fuel to said air passageway comprising a nozzle 
terminating in a main fuel outlet adapted to dis 
charge fuel into said passageway on the upstream. 
side of said throttle at engine speeds in excess of 
idle engine speeds, and a by-pass communicating 
at one end with said passageway on the down 
stream side of said throttle and at the other end. 
thereof with the end of said nozzle for transmit 
ting vacuum from downstream of said throttle 
to said main fuel outlet when said throttle is set 
for hot or for cold idle engine operation. So as to 
thereby effect the flow of fuel from said main 
fuel outlet. 14. In a carburetor for supplying fuel to, the 
induction system of an internal combustion en 
gine, an air passageway through which fuel and 
air flow into said induction system, a throttle in 
said air passageway for regulating the flow of 
fuel and air through said passageway, means for 
supplying fuel to said passageway including a 
nozzle arranged to discharge fuel into Said paS 
sageway upstream relative to said throttle at 
engine speeds in excess of idle, said nozzle having 
a fuel conveying extension thereon projecting to 
Ward and in close proximity to said throttle, by 
pass means for transmitting a vacuum from the 
downstream side of said throttle to said nozzle 
when said throttle is set for hot or for cold idle. 
engine speeds, said by-pass means being Operable 
to effect the flow of fuel from said nozzle onto 
said fuel conveying extension at Said idle engine 
speeds, said nozzle and extension thereon being 
constructed and arranged to convey liquid fuel 
in a continuous unbroken stream onto Said throt 
tle at idle engine Speeds. 

15. In a carburetor for supplying fuel to the 
induction system of an internal combustion en 
gine, an air passageway through which fuel and 
air flow into said induction System, a throttle in 
said passageway for regulating the flow of fuel 
and air therethrough, means for Supplying fuel 
to said passageway including a nozzle adapted 
to discharge atonalized fuel into Said passageway. 
upstream relative to said throttle at engine 
speeds in excess of idle, said air passageway hav 
ing a portion thereof constructed and arranged: 
to maintain substantially constant the air-pres 
Sures existing in said portion, at least during Such 
conditions as are associated with full open throt 
tle, a by-pass communicating at One end with 
said portion of said air passageway on the down 
stream side of said throttle and at the other end. 
thereof With said nozzle for transmitting. Vacuun. 
from the downstream side of Said throttle to Said 
nozzle when said throttle is set for idle engine 
speeds during both hot and cold engine opera 
tion, said by-pass being operable to effect the foW 
of fuel from said nozzle into said passageway up 
Stream relative to said throttle at ide. engine, 
Speeds, said nozzle including a fuel conveying 
portion adapted to convey a continuous stream 
of liquid fuel from Said nozzle onto, said throttle. 
at idle eingine Speeds, Said throttle, and said noz 
zle being located in said portion of said passage 
way, said throttle being so arranged relative to. 
the end of Said by-pass which is on the down 
stream side of Said throttle, as to provide a vary 
ing amount of vacuum at said nozzle through 
Said by-pass upon movement of said throttle: 
from and toward idle positions thereof, thereby 
effecting a gradual transition from the flow of a 
continuous liquid stream of fuel to the flow of 
atomized fuel from Said nozzle, and vice versa, 
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16. In a carburetor for supplying fuel to the 

induction System of an internal COInbustion en 
gine, an air passageway through which fuel and 
air flow into said induction system, a throttle 
Valve in Said air passageway for regulating the 
flow of fuel and ail through: Said passageWay, 
2nd means for Supplying fuel to said passageway. 
upstream relative to said throttle valve, said 
throttle Valve being adapted to extend across 
Said passageway in the closed position thereof 
and including at least a portion thereof com 
prised of Sintered metal, said sintered metal por 
tion providing a tortuous path for the flow of 
fuel therethrough. 

17. In a Carburetor for Supplying fuel to the 
induction System of an internal combustion en 
gine, an air paSSageway through which air" and 
fuel flow into said induction system, a throttle 
Operable for regulating the flow of air and fuel 
through. Said passageway into said induction sys 
tem, means for Supplying fuel to said passageway 
including a main fuel supply system and an idie 
fuel Supply System, valve means associated with 
each. Of Said fuel. Supply. Systems for regulating 
the. quantity of fuel Supplied by said systems, 
the nostatic means operable in response to en 
gine temperature. and operably connected to said 
Valve means, vacuum means operable in response: 
to the vacuum in said induction system and op 
erably connected to said valve means, and coal. 
necting means. Operably connecting said: throttle 
to. Said Valve means, said thermostatic means, 
Said vacuum means, and said connecting means. 
each being arranged to operate said valve: means, 
independently of operation of said valve means 
by other of said means, said thermostatic means. 
being capable of overruling said vacuum means 
and Said Connecting means. 

18. In a carburetor for supplying fuel to the 
induction System of an internal combustion en 
gine, a passageway through which air and fuel 
flow into said induction system, a throttle valve 
in Said passageway for controlling the fow of air: 
and fuel through said passageway, means for 
Supplying fuel to said passageway, control means. 
including a fuel control valve. adapted to be posi 
tioned for regulating the supplying of fuel 
through Said fuel supplying means during both 
Cold and hot engine-operation, said control means: 
being controlled in part by said throttle valve, 
and means to prevent-opening movement of said. 
throttle valve from changing the positioning of 
Said fuel control valve from its cold operating 
position to its hot operating position, when said, 
engine, is cold or warming up. 

19. In a carburetor adapted to supply fuel to, 
the induction system of an internal combustion. 
engine, means providing a passageway through 
which fuel and air flow to said induction system, 
a-throttle in Said air passageway for regulating 
the flow of fuel and air through said passageway 
including a throttle member adapted to extend 
aCrOSS. Said air passageway, when said throttle is. 
closed for idle engine operation, fuel, Supplying 
means including fuel metering means, and fuel 
passage means adapted to deliver substantially 
all of the fuel Supplied to said induction system 
during idle engine operation to the upstream sur-. 
face of Said throttle member, said fuel paSSage 
means extending into close proximity with said 
Surface of Said throttle member and being con 
Structed and arranged to form a path, along 
which fuel is conveyed from said: metering means. 
onto Said throttle. Surface in an unbroken liquid 
Stream having a uniform rate of flow substan, 
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tially the same as the rate of fuel flow through 
said metering means, said fuel passage, means 
having a fuel outlet opening into Said air pas 
Sageway upstream of said throttle and through 
Which Outlet said fuel flows: in Said unbroken 
liquid stream during idle engine operation, said 
fuel passage means including a fuel flow facili 
tating means at said outlet in the form of a sur 
face producing a capillary action on the fuel at 
said outlet for maintaining the flowing fuel in 
said liquid stream and at said same rate of flow 
at Said outlet during idle engine operation. 

20. In a carburetor adapted to supply fuel to 
the induction system of an internal combustion 
engine, means providing a passageway through 
Which fuel and air flow to said induction system, 
a throttle in said air passageway for regulating 
the flow of fuel and air through said passageway, 
means to supply fuel to said passageway com 
prising a fuel metering means having an outlet 
from which only liquid fuel is discharged, means 
forming a fuel passage extending from said 
metering means outlet and having a fuel outlet 
opening into Said passageway upstream of said 
throttle and through which outlet fuel is dis 
charged when the throttle is closed for idle 

... engine operation, said fuel passage sloping 
downwardly continuously from said metering 
means outlet to said upstream fuel outlet, so as 
to form a path adapted to convey an unbroken 
Stream of liquid fuel from said metering means 
outlet to said fuel, outlet during idle engine 
Operation, a fuel flow facilitating means associ 
ated with said fuel outlet for conveying fuel from 
said, fuel outlet to said throttle, said fuel flow 
facilitating means extending into close prox 
imity With the upstream surface of said throttle 
and forming an extension of said downwardly 
sloping fuel passage and having a surface exert 
ing a capillary action on the flowing fuel at said 
Outlet so as to cause all of such fuel to flow from 
Said outlet onto said extension and along said 
extension in its unbroken liquid state and at said 
uniform rate of flow onto said throttle during idle engine operation. 

21. A carburetor according to claim 20 wherein 
Said flow facilitating means projects toward said 
throttle and is spaced from a point on said 
throttle surface With a spacing of less than the length of one drop of fuel. 

22. A carburetor according to claim 21 wherein 
Said throttle, at least at Said one point, is com posed of sintered metal. 

23. In a carburetor for supplying fuel to the 
induction System of an internal combustion. 
engine, an air paSSageway, a throttle valve in 
said air passageway operable for regulating the 
flow of fuel from said air passageway into said 
induction system, fuel supplying means includ 
ing fuel metering means, and fuel passage means 
adapted to supply fuel from said metering means 
to said air passageway upstream relative to said 
throttle valve when said throttle valve is closed 
for idle engine operation, said fuel metering 
means including a portion completely filled with 
liquid fuel, the outlet from which portion forms 
a high point in said passage means, said passage 
means extending from said high point into close 
proximity. With the upstream surface of said 
throttle valve wherein a low point is provided, 
the Surfaces of said fuel passage means forming 
a continuously downwardly sloping path from 
said high point to said low point for conveying 
fuel in an unbroken liquid stream to said surface 
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of said throttle valve during idle engine opera tion. 

24. In a carburetor adapted to Supply fuel to 
the induction system of an internal combustion engine, means providing a passageway through 
which fuel and air flow to Said induction System, 
a throttle in said air passageway for regulating 
the flow of fuel and air through said passage 
way, means to supply fuel to said passageway 
including a fuel passage having a plurality of 
outlets therefrom adapted to discharge fuel into 
said air passageway at full open throttle engine 
operation, one of said outlets opening into Said 
air passageway upstream of said throttle and 
another of said outlets opening into said air 
passageway downstream of said throttle when 
said throttle is closed for idle engine operation, 
said one upstream outlet being adapted to dis 
charge fuel into Said air passageway at full open 
throttle engine operation, said downstream out 
let subjecting said fuel passage to the vacuum 
below the throttle when the throttle is closed and 
thereby effecting discharge of fuel from said fuel 
paSSage for idle engine Operation, other of Said 
outlets being operable to discharge fuel into said 
passageway during off-idle engine operation, 
said air passageway having a restricted portion 
into Which portion said outlets open. 

25. In a carburetor adapted to supply fuel to 
the induction system of an internal combustion 
engine, means providing a passageway through 
Which fuel and air flow to said induction system, 
a throttle in said air passageway for regulating 
the flow of fuel and air through said passageway, 
means to Supply fuel to Said passageway includ 
ing a fuel passage having an outlet opening into 
said air passageway upstream of said throttle 
and an outlet opening into Said air passageway 
down Strean of said throttle when said throttle 
is closed for idle engine operation, said upstream 
outlet being adapted to discharge fuel into said 
air passageway at full open throttle engine oper 
ation in response to absolute air pressure in said 
air paSSageway, said downstream outlet subject 
ing said fuel passage to the vacuum below the 
throttle when the throttle is closed and thereby 
effecting discharge of fuel from said fuel passage 
for idle engine operation, said air passageway 
having a restricted portion, said upstream and 
downstream outlets both being disposed in said 
restricted portion of said air passageway. 

26. In a carburetor adapted to supply fuel to 
the induction System of an internal combustion 
engine, means providing a passageway through 
which fuel and air flow to said induction systern, 
a throttle in Said air passageway for regulating 
the flow of fuel and air through said passage 
Way, means to Supply fuel to said passageway 
Comprising a fuel metering ineans having an 
outlet from which only liquid fuel is discharged, 
fuel passage means extending from said metering 
means outlet and terminating in close proximity 
With the upstream surface of said throttle and 
having an intermediate portion provided with a 
fuel outlet opening into said passageway up 
Stream of said throttle and through which outlet, 
fuel is discharged into said passageway during 
full open throttle engine operation, said fuel pas 
Sage sloping downwardly continuously from said 
metering means outlet to said upstream fuel out 
let and being formed to provide a path adapted 
to cause fuel for idle engine operation to flow 
along Said passage means in an unbroken liquid 
stream from said metering means outlet to said 
upstream fuel outlet during idle engine operation,   
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Said passage means including a surface at, said 
fuel outlet producing a capillary action on the 
flowing fuel during idle engine Operation to main 
tain the fioWing fuel in said unbroken liquid 
Stream as Such fiel iOWs from said fuel outlet 
to the termination of Said passage neans. 

27. In a carburetor adapted to supply fuel to 
the induction. Systern of an interial combusticin 
engine, neans providing a passageway through 
which fuel and air flow to Said induction. Systern, 
a throttle in said air passageway for regulating 
the flow of fuel and air through said paSSageWay 
and including a throttle menber adapted to ex 
tend across said air passageway when said 
thlrottle is closed for idle engine operation, fuel 
Supplying means including fuel metering neariS, 
and fuel passage inseans extending from Said 
limetering. ileanS aid, having itS. tertaillation in 
close proximity with the Upstreal surface. Of 
Said throttle member and being adapted to de 
liver substantially all of the fuel supplied to said 
indiction system during idle engine operation to 
Said upstream Suriace of Said throttle nenger, 
Said fuel passage ineais sloping continuously 
downwardly and being constructed, and arranged. 
to form a path along which fuel is corveyed in 
an unbroken liquid stream having a uniforn, rate 
of flow substantially the Sale as: the rate of fuel 
flow through said raetering raeans: during idle 
engine operation, the terminal portion of said 
fuel passage nearns having a surface producing 
a capillary action on Said stream of liquid fuel. So 
as to cause all of the fuel flowing through said: 
passage means during idle engine Operation to 
flow to the Said termination of Said gaSSage 
means in said unbroken liquid stream. 

28. In a carburetor adapted to Supply fuel to 
the induction Systern Cf an internal coinbustion. 
engine, means providing a passageway through 
which fuel and air flow to said induction Systein, 
a throttie is said air paSSageWay for regulating. 
the fiOW of fuel and air through. Said passageway 
and inciding a thirottle inneber adapted to ex 
tend ac'OSS Said air passageway. When Said 
throttle is closed for idle engine operation, fuel 
supplying means including fuel metering means; 
having an outlet from which only liquid fuel is 
discharged and fuel passage means extending 
from said metering means outlet, Said aetering. 
means including an air inlet. Opening into Said. 
passage nearns, Said passage means having a fuel. 
outlet theirefiron Opening into said passageway 
upstream of said throttle inenber and through 
which outlet air and fuel are discharged during 
full open throttle engine operation, said, passage 
means being adapted to convey a stream of liquid 
fuel from Said inetering means outlet to said fuel 
outlet during idle engine operation, Said paSSage 
ineans having a cross-sectional area. Substan 
tially greater than the croSS-Sectionai area, of 
said stream of fuel which is conveyed by Said 
paSSage means during Said idle engine Operation 
and sloping down Wardly continuously from Said 
metering means Cutiet to said fuel outlet So as 
to form a path adapted to cause fuel to flow 
along said passage means to said fuel outlet 
during idle engine Operation in an unbroken 
liquid Steam having a unifornn rate of flow Sub 
Stantially the same as the rate of fuel flow 
through Said metering ?neans outlet, said passage 
means having its termination in close proximity 
to the upstrean Surface of said throttle member 
and including a fuel flow facilitating means in 
the form of a surface producing a capillary ac 
tion on Said unbroken Stream of liquid fuel at 
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Said outlet during idle engine. Operation. So, as 
to cause all of such fuel to flow in said unbroken 
liquid strean and at said uniform rate of flow 
to said termination of Said passage ineans. 

29. A carburetor according to claim 22 wherein 
Said terrmination of Said passage means is: spaced 
froIn One point on said upstream throttle surface 
With a Spacing of less, than the length of Ons 
drop of fuel. - 

30. A carburetor' according to claim 29 wherein 
Said throttle megaher at said one point is coin 
posed of Sintered retal 

31. in a Carburetor adapted to supply fuel &nd 
air to an internal combustion engine; fuel and 
air lixture. Supplying: Ileans, including a gas 
Sageway, fuel conveying means, valve-type thro 
tle means, and valve-type vacuum inodifying 
fileans; said passageway forming a part of the 
induction Systein of said engine; said conveying 
IreariS having a fuel outlet therefron for coin 
Veying fuel to said passageway in response to the 
Vacuum therein; Said throttle means being dis 
posed in Said passageway and operable for con 
trolling in gart, the quantity of air flowing. 
through Said passageway, the quantity of fuel 
Supplied through said conveying hears and the 
a 220 unt of vacuum in said passageway down 
Strealin of Said throttle lineans during cold engine 
Staiting and operation; said vacuuia inodifying 
inean S. being operable for controiling in part, the 
amount of Vacuum in said conveying means and 
thereby the ainouilt of fuel supplied by said con 
Weying aeans during. Said coid engine starting 
and Operation; Said conveying means being 
adapted to convey ail annount of fuel adequate 
for Said cold Starting and operation, the same 
Said, fuel conveying raeans: being adapted to con 
Wey all annount of fuel adequate for hot, engine 
starting aid operation; Said carburetor including 
throttle operating means, a plurality of throttie 
Stop means, other means, and connecting, means; 
Said Stop. ineans being operable in part responsive 
to said other means. and cooperable with said 
throttle operating means; a first of said stop 
ineains providing a ful open position of said 
passageway during hot engine operation; a second 
of Said Stop means providing a position of said. 
throttle means in which said passageway is opened. 
to an extent to provide a predetermined annount 
of vacuu in for cold starting of said engine; a 
third one of said stop means providing a posi 
tion of Said throttie. Eneans at which said pas 
SageWay is opened to an extent, less than as pro 
vided by Said first stop, means to limit, the anount 
of Vacuu II. for cold engine operation; Said other 
means being operable independentiy of said 
throttle Operating means, for adjusting said sup 
plying means. Whereby the latter will provide fuel 
and air in proportions and quantities suited to 
the temperature condition of Said engine; said. 
Connecting means. Connecting said supplying 
means, Said throttie operating means, said second 
and third stop means and said other raneans in 
Such inanihei as to perinit substantial movement 
of Said thro5tie operating means without cor 
responding, adjustment of said vacuum modifying 
means, and so that Said vacuum modifying means 
may be adjusted by said other means independ 
ently of novement of Said throttle operating 
means, Whereby Said supplying means as adjusted 
by Said other means to provide said adequate cold 
engine fuel. Supply 'emains so adjusted during 
Substantial noverinent. of said throttle operating 
means. 
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