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Application February 23, 1934, Seria No. 2,492 
CEEARS, 

This invention relates to carburetors and more 
particularly to carburetors of the fuel lift type, 
which draw fuel from a supply tank positioned 
at a lower level than the fuel nozzle of the care 

5 buretor. 
An object of this invention is to provide an 

improved carbureting device which will lift fuel 
from the Supply tank to a chamber positioned 
above the fuel nozzle of the carburetor, and sup 
ply the carburetor with fuel at constant pres 
Sre. 
A further object is to provide an improved 

carbureting unit of simplified construction which 
will eliminate the fuel pump or vacuum tank 
ordinarily used therewith. 
A still further object is to provide an improved 

fuel lift carburetor of simplified construction, 
which may be economically manufactured and 
will be economical and positive in operation. 
Other objects and advantages of the inven 

tion will be apparent from the following detailed 
description, and from the illustrative embodi 
ments of the invention in the accompanying 
drawings, which are submitted merely for pur 
poses of illustration, and are not intended to de 
fine the scope of the invention, reference being 
had for that purpose to the appended claims. 

In the drawings wherein similar reference 
characters refer to similar parts throughout the 
Several views: 

Figure 1 is a vertical section illustrating a pre 
ferred embodiment of the invention; 

Figure 2 is a sectional view taken on line 2-2 
of Figure 1; 

Figure 3 is an enlarged sectional view showing 
a modified form of valve; 

Figure 4 is a plan view illustrating a modified 
form of the invention; 

Figure 5 is a vertical section taken on line 
5-5 of Figure 4; , 

Figure 6 is a vertical section taken on line 
6-6 of Figure 4; and 
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Figure 7 is a diagrammatic view showing the 
fuel passages disclosed in Figures 4, 5, and 6. 

Referring more particularly to Figures 1 and 
45 

2, there is shown a carbureting unit having an 
upper or airhorn section 0, a middle or body 
section 2 and a throttle body section 4. The 
upper and middle body sections are preferably 
to be formed of zinc or similar material suit 
able for die-casting, while the throttle body sec 
tion is preferably a sand casting. The induc 
tion passage formed by airhorn 10 divides at 

55, section f2 into two parallel barrels 34 each of 

(C. 26a.2) 
which supplies fuel to a plurality of engine cyl 
inders. 
The flow of air through airhorn O is con 

trolled by a choke valve 6 mounted on a shaft 
8 and provided with a spring pressed poppet 5 
valve 2 to permit a small amount of air to pass 
through airhorn when the Suction is great 
enough to compress spring 22. 

Fuel is supplied to the carburetor from float 
chamber 24, through a pair of fuel ducts 26 10 
each of which terrninates in a fuel discharge noz 
2le 28 positioned to discharge at the most re 
stricted portion of a primary venturi 30 which 
in turn discharges at the most restricted por 
tion of a secondary venturi 32. The venturis 30 lbs 
and 32 are carried in middle body section 2 
and are preferably formed integral therewith. 
The lower end of secondary venturi 32 is a slip 
fit in the upper portion of barrel 34 formed in the , 
throttle body section 4. The flow of mixture 2 
through each of the carbureting passages thus 
formed by the three described sections is con 
trolled by a throttle valve 36 mounted on a shaft 
38 journalled in the walls of the throttle body 
section 4. 
A flange 40 formed integral with the airhorn 

section to provides a cover for float chamber 24 
and accommodates a needle valve 42 which when 
actuated by lever 44, fixed to float 46 and piv 
oted at 48, controls the flow of fuel into said float 30 
chamber and maintains a constant level therein. 
The upper portion of flange 40 has a recess which 
cooperates with a corresponding recess in the 
lower portion of a Superposed tank section 50 
to form a fuel reservoir 52 which receives fuel 35 
from chamber 54 through an outlet member 56 
which terminates in a cup-shaped member 08 
and is controlled by a gravity-actuated disk 
valve 06. 
Chamber 54 accommodates a float 58 which is 

pivotally mounted on a pin 78 positioned in the 
lower ends of two downwardly extending studs 59. 
An arm 64 fixed to float 58 connects by means of 
a spring 66 with a lever 60 mounted on pin 78. 
A float actuated slide valve 68 operates to se 
lectively subject chamber 54 to atmospheric pres 
sure or a partial vacuum derived from two aux 
iliary venturis, as described below. Lever 60 con 
nects with slide valve 68 in such a manner as to 
move the valve from one of its extreme positions 50 
to the other when the spring 66 is moved past 
the dead center, formed by pin 78, by movement of 
float 58. As float 58 rises, arm 64 rotates in the 
clockwise direction moving spring 66 past pin 78 
and causing lever 60 to exert a lateral pull on 55 
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2 
side valve 63 which will move the valve to the 
left, thereby opening passage to allow air to 
enter chainber 54 from duct 2 which connuni 
cates with the usual air cleaner (not shown) at 
tached to airhorn . The pressure existing in 
the upper portion of chaniber 54 will in mediately 
rise to atmospheric, and fuel will flow out of said 
chamber through outlet member 56. As the fuel 
level in chamber 54 drops, float 58 will rotate in 
a counterclockwise direction around pin 73, there 
by carrying arm 63 to the right. As Spring 66 
passes the dead center at 28, it will cause lever 30 
to exert an increasing lateral pull on slide valve 
$8 in the opposite direction as the fuel level drops, 
and will finally overcome the resistance of said 
valve and move it to the right, closing air inlet 
passage 70 and opening port 6 and duct 76 lead 
ing to auxiliary venturis 80 and 82, which will 
exert suction in chamber 54 and draw fuel from 
supply tank 84 to chamber 54 through duct 86 
while at the same time holding valve 06 to its 
seat to prevent flow of fuel from chamber 58 to 
reservoir 52. A check valve 98 is positioned in 
fuel duct 86 to prevent fuel from flowing from 
chamber 54 back to the tank 88. 
The auxiliary venturis 8 and 82 are positioned 

in series in the walls of the main carbureting pas 
sage 88. The primary venturi 80 is carried in the 
middle body section f2 and discharges at the most 
restricted portion of the secondary venturi 82 car 
ried in the throttle body section 4 which com 
municates with both barrels 38 through a pas 
sage 90, the outer end of which is closed by a plug 
92. Annular passage 90 communicates with bar 
rels 34 through outlet ports 9 anterior to throt 
tle valve 36. A two-leaf spring-pressed valve 94 
is mounted on a shaft 96 in each barrel 34 for the 
purpose of insuring a predetermined minimum 
suction at ports 9, so that sufficient air will be 
forced to flow through the auxiliary venturis, even 
at wide open throttle, to lift fuel from storage tank 
84 to chamber 54. 

Auxiliary passages foo lead from an annular 
chamber at the throat of venturi 80 and discharge 
into the barrels 34 posterior to throttle valves 36 
to provide Suction to create a partial vacuum in 
chamber 54 when the engine is idling with throt 
tles 36 fully closed. Fuel for idling purposes is 
supplied through the conventional idling passages 
02 and 04. 
Figure 3 illustrates a type of valve which may 

be used instead of cylindrical slide valve 68 de 
scribed above. It comprises a double-ended 
needle valve 69 slidable endwise to subject cham 
ber 54 to suction or atmospheric pressure depend 
ing upon the position of float 58. 
The operation of the device thus far described 

is as follows. It is apparent from the foregoing 
description that irrespective of the position of 
throttle valves 36 sufficient suction will at all times 
be present in the throat of primary venturi 80 to 
lift fuel from Supply tank 84 to upper chamber 
54. When the fuel level in chamber 54 is at its 
highest point, represented by the line Y-Y in 
Figure 1, slide valve 68 will be in the position 
shown in Figure 1, in which position it permits 
air to enter through duct 72 and passage 70 to 
maintain the pressure in chamber 54 at atmos 
pheric. The resulting head of fuel unseats valve 
06, permitting the fuel in chamber 54 to be dis 

charged into reservoir 52 and thence into float 
chamber 24 at a rate controlled by needle valve 
42. As the fuel level in chamber 54 lowers, float 
58 moves spring 66 past the dead center posi 
tion represented by pin 8, whereupon lever 69 

2,053,820 
Will move waive 68 to the right, thereby closing 
atmospheric duct 2 and opening port 5 to per 
mit the suction developed at venturi 33 to be 
transmitted to the chamber 54. The Suction 
draws valve SGS tightly to its seat, and draws fuel 
from the supply tank 84 to chamber 56, thus grad 
ually raising the fuel level therein. Float 58 is 
moved upwardly by the rising fuel level, and when 
it approaches the position shown in figure i, the 
spring 6 will be moved to the left past dead cente' 
3, and will thus overcome the resistance of valve 
68 and move it to the left, thereby closing port 4 
and duct is leading to the auxiliary venturis 
and opening duct 2 to restore the pressure in 
chamber 54 to atmospheric. The weight of the 
fuel will thereupon force valve B6 from its Seat 
and the fuel will flow to reservoir 52, as before 
described, and the cycle will then be repeated. 

Figures 4, 5, 6, and 7 illustrate a carburetor 
similar in many respects to the preferred embodi 
ment disclosed in Figures i and 2, but comprising 
only one barrel. It includes an upper or air 
horn section 0, a middle body section f2 and 
a throttle body section 4. 
The flow of air through airhorn 0 is con 

trolled by a choke valve 6 mounted on a shaft 
8 and provided with a spring-pressed poppet 

valve 20 to permit a small amount of air to paSS 
through airhorn 0 when the Suction therein 
is sufficient to compress spring 22. 

Fuel is supplied to the carburetor from float 
chamber 24, through fuel duct 26 which ter 
minates in a fuel discharge nozzle 28 positioned to 
discharge at the most restricted section of a pri 
mary venturi 30 which in turn discharges at 
the most restricted section of a secondary ven 
turi 32, the lower end of which is carried in 
the upper portion of barrel 34 formed in throt 
tle body section 4. 
The flow of combustible mixture through car 

bureting passage 5 thus formed by the three 
described sections is controlled by a throttle valve. 
f36, mounted on a shaft 38 journalled in the 
walls of throttle body section 4. 
A flange 40 formed integral with airhorn sec 

tion iO provides a cover for float chamber 2 
and provides an intermediate fuel compartment 
60. An upper chamber 42 positioned above 
and secured to flange 40 accommodates a float 
44 which actuates a slide valve mechanism Com 

prising a cylindrical valve member 46 and two 
levers 48 and 50 mounted on pin 52. The free 
end of lever 48 is attached to cylindrical valve 
46 while the free end of lever 50 is attached to 
link 54 fixed to float 44. A tension spring 56 
fixed to ears 6 formed on levers 48 and 50 
tends to move said levers away from a position of 
alinement with each other. 

Flange (40 has a downwardly extending por 
tion forming an intermediate fuel compartment 
60. The upper and intermediate fuel corn 

partments are connected by means of a gravity 
actuated check valve 62 in such manner that 
fuel may flow by gravity from upper chamber 42 
to intermediate chamber 60 from which point 
fuel is admitted to fioat chamber 24 by means 
of fuel duct 66 and the rate of flow is regulated 
by a needle valve 68 actuated by float 70 in the 
conventional manner. 
Suction to lift fuel from supply tank 72 to 

upper chamber 42 is derived from two venturis 
76 and 78 set at right angles to each other. 

Suction duct 74 leading from upper chamber 
42 communicates with the most restricted sec 
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the most restricted Section of Secondary Weaturi 
88, which in turn discharges into a hollow flange 
9 communicating with the main carbureting 

passage is anterior to throttle valve 36 and 
posterior to spring pressed valve 80. 

Sufficient suction is therefore always present 
in primary venturi is to draw a proper quan 
tity of air through the auxiliary venturis to pro 
duce adequate suction to lift fuel from Supply 
tank 2 to upper chamber 42, from which point 
fuel is directed through the remaining chan 
bers of the carburetor by force of gravity. 
The operation of this device is as follows. 

When the engine is running, suction is applied 
to duct 3 and transmitted to chamber 62 by 
the valve mechanism described above. The 
differential pressure will draw fuel from Supply 
tank 2 through duct 82 to chamber 62 and 
as the fuel level therein rises, float 84 Will be 
lifted. Link 54 fixed to float $4 will thereupor. 
lift lever 5, extending spring 55. When lever 
5 rises above the dead center position Spring 
56 will force lever 48 upward, thereby moving 

slide valve 46 upward, closing suction duct 8, 
opening vent 88, and subjecting chamber 2 to 
atmospheric pressure. The weight of the en 
trained fuel will immediately force valve Inern." 
ber 36 from its seat and the fuel Will flow by 
force of gravity into chamber 60. When the 
fuel level in chamber 62 drops to a point such 
that levers 48 and 50 move downward past 
dead center position, spring 56 will force lever 
ge downward, thereby moving slide valve 66 
downward, opening suction duct 6 and closing 
vent 8& so that suction will again be exerted 
in chamber 82 which will hold valve member 85 
on its seat and draw fuel from tank 2 through 
duct 32 to said chamber. 
The flow of fuel from compartment 60 is regul 

lated by float actuated needle valve G8 so that 
substantially constant fuel level will be main 
tained in float chamber 2 at all times. 
An acceleration pump similar to that disclosed 

in the copending application of Hunt et al., Se 
rial No. 701,740, filed December 11, 1933, is in 
corporated with this carburetor and comprises 
chiefly, an acceleration pump cylinder 90 formed 
integral with the middle body Section 2, a pis 
ton 92 slidable therein and a piston actuating 
mechanism consisting of a piston rod 9 and 
an arm 96 pivotally connected therewith and 
actuated upon movement of the throttle valve 
is by means of a connecting linkage not shown. 
An economizer valve 98 is positioned in the lower 
portion of cylinder 90 and comprises a spring 
pressed valve member 200 having a stem 202 pro 
jecting above the surface of Said valve and de 
signed to be engaged by the end of piston 92 
to hold said valve open and permit a steady 
discharge of fuel through duct 204 when the en 
gine is operating at substantially full throttle po 
sition. A check valve 206 positioned between 
the economizer valve 98 and float chamber 2 
operates to prevent fuel from flowing back into 
the float chamber when the acceleration pump 
is actuated. 

claim: 
1. A carbureting device having a main car 

bureting passage with a throttle valve and an 
auxiliary spring pressed-valve mounted therein, 
a plurality of chambers at different levels, floats 
in the upper and lower chambers, a float actuated 
valve in the upper chamber, fuel inlet means into 
said upper chamber, a check valve to permit the 

3 
flow of fuel in only one direction in said inlet 
means, a gravity seating valve between said upper 
chamber and a middle chamber, a float actuated 
Valve between said middle chamber and lower 
chamber, Suction means comprising a primary 
and secondary venturi mounted in series in said 
main carbureting passage, said secondary ven 
turi communicating with said main carbureting 
paSSage between said auxiliary valve and said 
throttle valve, and suction transmitting means 
between said upper chamber and the throat of 
said primary venturi controlled by said float actu 
ated Wave. 

2. A carbureting device having a main car 
bureting passage with choke and throttle valves 
and an auxiliary Spring-pressed valve mounted 
therein, a plurality of chambers at different lev 
els, floats in the upper and lower chambers, a 
float actuated valve in the upper chamber, fuel 
inlet means into Said upper chamber, a check 
valve to permit the flow of fuel in one direction 
Only in said inlet means, a middle chamber, a 
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pressure responsive valve between said upper 
chamber and said middle chamber, a float actuat 
ed valve between said middle and lower chambers, 
Suction means comprising a primary and second 
ary venturi mounted at right angles to each 
other, Said primary venturi communicating with 
said main carbureting passage posterior to said 
choke valve, discharge means from said secondary 

25 

30 
venturi to said main carbureting passage com 
municating therewith at a point between said 
auxiliary spring pressed valve and said throttle 
valve, and Suction transmitting means between 
Said upper chamber and the throat of said pri 
nary venturi. 
3. In a fuel lift carburetor having a main car 

bureting passage with a throttle valve and an 
auxiliary valve mounted therein, a plurality of 
chambers at different levels, fuel inlet means 
provided with a check valve to permit fuel to flow 
only into the upper chamber, controlling means 
for regulating the flow of fuel from said upper 
chamber to the lower chambers, floats in the up 
per and lower chambers, float controlled means 
for maintaining constant fuel level in the lowest. 
chamber, suction means comprising two auxiliary 
venturis communicating with the main carburet 
ing passage and discharging into said main car 
bureting passage between said auxiliary valve and 
said throttle valve, suction transmitting means 
connecting said auxiliary venturis and said upper 
chamber, a vent in said upper chamber, a float 
actuated slide valve in said upper chamber, and 
means to actuate Said valve producing successive 
ly a partial vacuum and atmospheric pressure in 
Said upper chamber. 

4. In a fuel lift carburetor, an induction pas 
sage, a fuel jet and throttle valve therein, a pres 
sure responsive valve in said passage between the 
fuel jet and throttle valve, a venturi connected 
in parallel with the passage and having its inlet 
communicating with the passage anterior to the 
pressure responsive valve and its outlet communi 
cating with the passage between the pressure re 
sponsive valve and the throttle, and suction op 
erated fuel lifting means communicating with 
said venturi, comprising a fuel reservoir supplying 
fuel to said fuel jet and subjected above the fuel 
level therein to the suction developed at said 
venturi. 

5. A carburetor comprising a carbureting pas 
sage, a fuel jet therein, a throttle valve posterior 
to the fuel jet and controlling the carbureting 
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passage, a Suction-responsive valve in the ca'- 
bureting passage between the fuel jet and the 
throttle valve, a fuel reservoir, and nea, as or 
Supplying fuel to said reservoir comprising a, Yen 
turi connected thereto and communicating with 
the carbureting passage between the suction-re 
Sponsive valve and the throttle valve. 

6. A carburetor comprising a carbureting pas 
Sage having an air inlet of constant effective. 
cross-section at normal operating temperatures, a 
fuel inlet to Said carbureting passage, a fuel Sup 
ply System leading to said fuel inlet, a throttle 
valve posterior to the fuel inlet and controlling 
the carbureting passage, a pressure-responsive 
valve in the carbureting passage posterior to the 
fuel inlet and anterior to the throttie valve, and 
means for actuating said fuel Supply System corn 
prising a suction-multiplying member connected 
to a part of said system and communicating with 
the carbureting passage posterior to the pres 
Sure-responsive valve and anterior to the throttle 
valve. - 

7. A carburetor comprising a carbureting pas 
Sage having an air inlet, a choke valve controlling 
said air inlet and designed to be fully opened at 
normal operating temperatures, a fuel inlet to 
Said carbureting passage, suction operated fuel 
lifting means supplying fuel to said fuel inlet, a 
throttle valve posterior to said fuel inlet and con 
trolling the carbureting passage, variable flow 
restricting means in the carbureting passage 
between the fuel inlet and the throttle valve, and. 
means for energizing said fuel lifting means con 
prising a suction-multiplying member communi 
cating with the carbureting passage posterior to 
the flow-restricting means and anterior to the 
throttle valve. 

8. In a fuel supply system for an internal com 
bustion engine, a carburetor having an induction 

SS2ge, 8, Ventu Ai in Said passage, a fuel Kho22le 
ischarging within Said venturi, a throttle Valiye 

and 2. Suction responsive valve positioned in Se 
2. 

3ries in said induction passage posterior to Said, 
gozzie, 2, Suel reservoir, and Eleans for Supplying 
i.e. to said reservoir comprising a venturi Cora 
anected thereto and communicating with tie in 
duction p2SSage between said valves. 

9. 2 ifuel supply System for ail internal corin 
fusioi engi:28, a carburetor having an induction 
p2SSage, a yeaturi in said passage, a fuel nozzle 
discharging within said venturi, a throttle valve 
aad a suction responsive valve positioned in Se 
"ies in said induction passage posterior to said 
ifuel nozzle, and means for Supplying fuel to Said 
nozzle comprising a fuel reservoir and a ven 
turi connected thereto and having its inlet con 
municating with the induction passage anterior 
to said valves and its outlet communicating with 
the induction passage between said valves. 

10. In a fuel supply system for an internal com 
bustion engine, a carburetor having an induction 
passage, a venturi in Said induction passage, a 
fuel nozzle discharging within said venturi, a 

t 

15. 

20. 

suction responsive valve and a throttle valve po 
Sitioned in Series in Said induction passage pos 
terior to Said nozzle, a choke valve adjacent the 
inlet of said induction passage and designed to 
leave the inlet unobstructed at normal Operating 
temperatures, and means for supplying fuel to 
said nozzle comprising a fuel reservoir and a suc 
tion-multiplying venturi having its inlet com 
municating with the induction passage anterior 
to both said valves, its outlet communicating. 
with the induction passage between said valves, 
and its throat communicating with said fuel res 
ervoir to transmit suction thereto. 

MILTON E. CHANDLER, 
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