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To all whom it may concern: 
Be it known that ‘I, BRYANT BAN'NIs'rEn, 

a citizen of the United States, and resident 
of Pittsburgh, Allegheny County, Pen'nsyL 

.5 Vania, have invented a new and useful Im 
“ 'provement in Carburetors,.of which the” fol 

lowing is a speci?cation, ' ' - 

This invention relates to a carburetor for 
use in connection with an‘iriternal combus 

' 10 tion engine and is designed to provideiim 
proved carburetion under various fuel con 
ditions and circumstancesof use. -» _' 

It has been, 1n°general, difficult, particular 
ly with the less volatile grades pf fuel, to' 

15 completely vaporize the ‘fuel prio‘rito its in 
troduction ,intosthe cylinders of an internal 
combustion engine. This is a marked dis~_‘_ 
advantage since both thorough vaporizatlon 
of ‘the’ fuel and its thorough ‘diffusion 

20 ‘through the oxygen supporting combustion, 
are necessary for securing-complete combus 
tion of the‘ fuel. But little mixture of the 
fuel with the supporting charge or diffusion 
therethrough, occurs after the combustible 
charge enters the cylinders, as it isle-then, in 25 

a substantially quiescent condition'.;a5%',' - 1 
The attempt to overcome this di?iculty b 

preheating the air for the combustible" 
charge has been only partially successful. 

39 A reason for this lack of complete success 
is that the temperature to which such air 
is raised is not in general, su?iciently high__ 
to secure complete vaporization within .the 
time available,- and, in winter particularly, 
a considerable period of'tiine elapses after 
starting the engine before the air reaches 
a substantially effective temperature. Pre 
heating the air has further, the deleterious 
effect of decreasing the density of the com 
bustible charge, thereby tending to decrease 
the efficiency and} available power of the en 
gine. " - ' 
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.Other attempts to secure complete vapor- - .. 
ization have often led to an'inci'eas'e in air 
velocity throughithe mixing chamber. This 
results in a drop in pressure through. the 
carburetor, and a consequent loss in com 
pression and available ower. ' . 

It is a well known act that an internal 

4 
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factorily with a‘comparatively rich mixture 
for low speeds, and a mixture becoming, 
leaner as the engine speed increases. Such 
regulationr'should be accurate and should be 

551 automatic-Within the carburetor, - 

combustion engine will operate ‘most satis-l‘ 

‘Variations in. temperature cause varia 
tions in the viscosity of the fuel, which di 
rectly influence the rate of fuel ?ow. ' Thus ‘_ ._ 
a variation In temperature of 50 degrees5c i 
Fahrenheitrmay result in a variation of as 
‘much as V35_.per cent in the viscosity of the 

"fuels gnostcommonly employed. Failure to 
proyidé ready regulation for such-variations ’ 
.in?yiscesit-y _will therefore‘, frequently result 
in inconveniencebecause ‘of a retarded: flow 
of fuel, cor-in wastefbecause the fuel ori?ce 
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has been set to secure a full ?ow at low ' 
temperatures. \ 

_One object of the present; invention is, 
therefore, .to'-» insure complete vaporization 
lofifuel's ofvwide'ly varying propertiesfand' 
to securetthomugh admixture of such vapor- . 
i‘zed fuels with the air‘ of the combustible _ 
chargesand their diffusion through such air, 
before the chargeenters ‘the engine cylinder. 
Another object of the invention is-to effect 

‘such vaporization, admixture and diffusion, 
not only during normal running of the en 
gine, but also after the‘ ?rst few explosions 
therein.’ " 

Another object of the invention is- to, se 
cure maximum density of the combustible 
charge, thus contributing to'high, compres 
sionhwithin the cylinder of the engine and 
maximum power, ' Y > Y ' - 

Another object of the invention is to con 
trol the weight of fuel supplied by the 
weight of air supplied; and in conjunction, 
to provide automatically operating means 
for graduating the increase or decrease of 
fuel thus supplied, and thus vary the ratio 
of fuel to air according to the engine re 
quirements. ‘ l . 

Another object of the invention is to pro» 
vide a regulation for" ‘correcting variations 
in fuel ?ow caused variation's'in the 
viscosity of the fuel. . ‘I H i 
In the" ‘"ccompanyi-ng drawings? v‘fl 

is a vertical sectional view‘ of the device; 
Fig. 2 is a plan vieW'o-f- _a portion v‘thereof; 
and Fig.3 is a vertical section, on an-en 
larged scale, of the vaporizer, fuel ?owvc0n~ 
troller, and pressure regulator of the device. 

> In the accompanying drawings, ~~the nu 
meral 1 designates a Venturi tube, adapted 
for use as a fuel and air mixer,v and compris 
ing the inlet cone 2, the outlet cone 3, and 
theconstricted portion or throat 4, The in 
let and outlet cones 2 and '8 are connected 
by means of a right and left hand screw 
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threaded collar 5, and are provided respec 
tively with the choke valve 6‘ and the 

~ throttle valve 7. ' 

It will be understood that the outlet cone 
'3 of the mixing tube 1 is, in use of the de 
vice, connected with the intake manifold of 
an ‘internal combustion engine. 
According to the well. known principle of 

the Venturi tube; as air passes through the 
tube, its static fluid pressure ‘will be-greatest 
at thejmouth of the inlet cone, its velocity 
greatest and static pressure least at the 
throat 4, while the velocity decreases and 
the static pressure is again'increased as it 
passes through the outlet cone. ' ' 

Prevaporized fuel for later admixture 
with air, is furnished by the vaporizer 8, in 

.» which a liquid fuel is vaporized and a rich 
' mixture formed by admixing the fuel with 
a small quantity'of heated gas, as for exam; 
p'le, exhaust gases from the engine. 
Fuel is introduced into the upper portion 

of the vaporizer, preferably-by means of a 
perforated fuel pipe 9. Exhaust ‘gases 
enter the vaporizer by way of a conduit 10 
communicating with the exhaust pipe 11 of 

,the engine._ The conduit 10 has a branch 
12 leading’ to the atmosphere'through check 
valve 13 for preventing the exhaust gases 
from building up in the vaporizer a pres 

, sure greatly in excess of atmospheric. 
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The vaporizer comprises an outer casing 
14, a base vor closure member 15, from which - 
.a conduit 16 leads to the'mixing tube, and a 
tubular member or shell 17 within which is 
closely ?tted the helix 18. ‘Between the 
outer‘casing 14 and shell 17 is the annular 
chamber, 19, which has a restricted portion, 
or throat, 20, adjacent the lower extremity 
of the shell; opening 21 ‘being provided 
‘from‘the interior of the shell into the cham 
ber 19 at ‘this point. ‘The effect of the re 
striction is to increase the gas velocity at 

- this point, with a resultant lowering of 
static pressure, which in turn produces a. 
tendency for the mixture within the shell 
to pass through "opening 21 into the rapidly 
moving-stream of hot gas. The-de?ecting 
ring ‘22 is located adjacent this opening 21. 

Gases entering the vaporizer ‘ pass up 
wardly through the annular chamber 19 and 
downwardly through the interior of the 

shell 17, vaporizing and becoming thor 
55 
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oughly commingled with the fuel during 
passage along the helix 18 therein ' ' 
‘As. the composition of the liquid fuel is 

seldom uniform, certain fractions or constit 
uents thereof have higher boiling points 
than others and consequently must be sub 
jected to higher temperatures in order to 3 
effect their vaporization. ‘It is desirable 
that substantially all the fuel be‘ vapori 
ized, and'_ also, in general,‘ desirable that 
the mixture of gas and fuel should be de 
livered at a temperature as low as is consisty 
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out with’ complete vaporization. The va 
porizer effects this purpose’by subjectiiig 
the higher boiling fractions of'YJt-he fuel ._'to a 
higher temperature than the _-lower .boiling 
fractions or constituents. ' . . , 5 ' 

As the gas‘ and ‘fuel pass downwardly 
along thelhelix :18, the vaporized fractions 
of the fuel beinglightest in weight, follow 
the; inner path-of the helixjand pass out‘ 
through conduit; 16. ‘The "heavier,audits 
yet, unvaporized- fractions, are thrownout 

my 
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wardly by centrifugal force into dir_ect~_con,-. ‘. 
tact with the shell 17, which is surroumled ‘ 
by the stream o-f-incoming gas in the annu 
lar chamber 19. A further portion of the 
.fucl is thus vaporized. ‘ 

Any fractions of the fuel which ‘resist 
vaporization at the temperature of the shell 
17, ?ow down the shellrin a helical. path,‘ 
and arrive at the lower-extremity thereof 
in a liquid state. 
mixture and any fuel still remaining liquid, 
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At this point,>some_ dense 

is directed by the de?ector ring 22 away -' 
from the conduit 16,'through'the opening ‘21 1 

>90 into the restricted portion, or throat, 20 of 
the annular chamber ‘19, and thus into the 
stream ofhot'gases which have not ‘yet given 
up heat in the vaporization of fuel. The 
heaviest fractions are thus vaporized. . .' 
‘The fuelilrthe rich mixture of fuel and 05 

gas passing to the mixing tube is thus in - _ 
a completely vaporized state, so the condi-vv . 
tions are ‘most favorable for its complete 
comminglingwith and diffusion through the ‘ 
air in the mixing tube itself. 

7 The conduit 16 for-.the rich mixture dis 
charges into an annular chamber 23 sur 
rounding the entrance cone and throat of 
mixing tube 1. A butterfly valve 24 ‘may, if 
desired, be provided in the conduit 16‘ to 
regulate or "cut off the. flow of the rich 
mixture to this chamber. From the annu 
lar chamber 23, the rich. mixture ‘enters the 
mixing tube ‘by way of the annular port 25. 
The annular form of port 25 facilitates the 
mixing of the rich mixture with air in the 
tube by permitting the'mixture to enter the 
tube throughout its entire periphery at this 
point. The port 25 is formed by awgap' be 
tween the entrance cone 2 and outlet cone 3 
of the mixing tube. The area‘of port 25 
is thus regul'able by varying disposition of 
entrancec'one ‘2 relative to outlet conch. 
This regulation is obtained by providing 
the entrance cone 2 and outlet cone 3»u"'itli 
oppositely pitched threads, so that rotation 

100 

105 

110 

115 

120' 

of the screw-threaded collar 5 will-"cause ' 
rectilinear movement of the cone- 2. 
Regulation of the port 25, which controls" 

mixing tube, determines the percentage or 
the quantity- of rich mixture entering the ‘1,25, _ 

quantityiof exhaust gas in. the combustible- I’ 
'mixture';j's1nce the flow of fuel to the ‘va- ‘ 
porizer is controlled by other means. 

.~ During combustion certain fuels crack to. “f0 v . 
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‘form secondary products which are-of a 
detonatable character and burn so rapidly 
that an engine knock is produced. This 
phenomenon can often be prevented by the 
addition of a certain amount of an inert 
gas. It is, therefore, advantageous that the 
'quantitv of exhaust gas in the mixture be 
under control. _ ’ ' _ 

Special means are provided forv control 
ling‘ the-?ow of fuel tQE-the vaporizer, so 
that this ?ow may be varied according to 
the engine-requirements. The weight of air 
passing throat 4 of the mixing tube 1 de 
termines the weight of fuel supplied to ‘the 
vaporizer. To this end, pilot opening 26 
at the throat 4 is connected by_,.means of 
tubing 27 ‘to the fuel flow controller 28, for 
transmitting to the .fuel flow controller va 
riations in static mressure at the throat 4. _ 
The fuel ?ow controller comprises a cas~ 

_ innr member 29 and inner member 30, which 
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latter is recessed to provide an inverted 
cup. The casing 29 serves as a container 
for mercury into which the member 30 is 
partially submerged to form a concentric 
U-tube, which comprises the annular outer 
chamber 31 as one leg thereo?and the cham~ 
ber 32, within the cupped portion'of the in 
ner member 30, as its other leg. .The inner 
chamber 32» is in communication with the 
atmosphere by way of vent 33, while the 
outer annular chamber is in communication 
with the throat 4 of the mixingr tube 
through __du_ct to which the tubing 27 ' 
leads. _ 

When, therefore, the static pressure ~_ at 
the throat 4 is=decreased below atmospheric 
pressure by ?ow of air therethrough,‘ this 
reduction of pressure will be communicated 
to the chamber ‘31 and will cause the level 
of mercury to rise. therein. Thisuin turn, 
is accompanied by a proportionate drop in 
the level- of the mercury‘iin the inner cham 
ber 32. Any subsequent increase in, or re 
duction of the static pressure at the throat 
4, will cause respectively a raising or low 
ering of the level of mercury in the cham; 
ber 32. ' ‘ ' ' - i _ ‘ 

' A ?oat .35 is ?oated by. the mercury in 
chamber 32. The ?oat 35 carries a stem 
36, having thereon the disk or face 37 ‘and 

. metering'pin 38, arranged to close, or regw 
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late the area of an ori?ce in bushing 39_ lo 
cated in‘ fuel duct 40. Fuel duct 40 leads 
to the fuel supply pipe 9 of the vaporizer. 
A sleeve 41 surrounds the stem 36 and pre 
vents the escape of fuel ‘into any space above 
the ?oat 35. This construction prevents i1‘? .' 
regularity in fuel; ?owy- which “might be 
caused by the direct action of the ?oat if a. 
fuel space or chamber existed above the 
?oat. ~ ' e ' 

The quantity of mercury in the fuel flow 
controller is such that with no air flow 
through throat 4; H16 level of mercury in 

supplied to the fuel flow controller. 

. a 

chamber 32 will cause the valve‘ disk ‘37 to' 
be seated. The_..initial lowering of the 
‘mercury level under an impulse from the‘ 
vthroat 4 serves to unseat the disk or face 37 
and permit aflow of fuel through the ori 
?ce or bushing 39, and around the metering 
p_in'38. The pin 38 is so designed'that any 
further lowering in the level of mercury 
will increase the area for the ,?ow‘of fuel 
around the pin. _ "_ ' ' 

In the use of the carburetor, the initial 
partial opening of throttle valve 7, causing 
the passage of a relatively small amount of - 
air past throat 4, serves to unseat the valve 
(lisk'37 and permit fuel to pass to the va 
porizer Increased flow of air ‘past throat 
4 will then tend to further withdraw me 
tering pin 38, and thus increase the area 
for the ?ow of fuel. i . ~ 

It will be understood that a relatively 
great fuel ?ow may be obtained initially, if 
so desired, by operating the choke valve 6 
to increasethe pressure drop at throat 4 dis‘ 
proportionately to the weight of air pass 
]nri therethrough. v . 

It will be seen that the degree of varia 
tion of mercury level in the inner chamber 
32 is proportional to-the weight of air pass 
inp; through the throat‘ 4, except for the de 

the air with increased velocity. ' s 
This deviation is taken into account and 

compensated for by the design of the me-. 
tering. pin. which is further determined by 
thev requirement that the proportion of fuel 
to air decrease with increased ?ow'of air 

90v 

100 

through throat 4. As shown 'themetering ' 
pin is smoothly ‘tapered; but it will be un 
derstood that this form is illustrative‘ only, 
andthat the design of the metering pin is 
subject to other considerations, such as the 

105' 

nature of theengine and nature of the fuel ‘ 
with which the carburetor is to be used, in' 
order that it may, in all cases, meet the re 
quirements stated above. The combustible 
mixture when the engine is started .is thus 
rich, and becomes progressively leaner as 
‘the throttle opening- and the engine speed 
are increased. ‘ ' ~ . . 

In order that the ?ow of fuel through the 

110' 
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fuel ori?ce in tlfe fuel flow controller may I" ’ 
be accurately .-regiilated, it is desirable that 
meansbe provided for maintaining substan 
tially constant pressure under‘ which fuel is 

pressure regulator 42 
form of such device. _ ~ 
The ‘pressure - regulator 42 com "ises a 

casing member 43'_~and an'inner member 44, 
which latter is recessed tov provide an in 
verted cup therein. These members together 

‘The. 
shown ‘is-Ia preferred “ 

at: 

125 

form the outer mercury containing chamber ' 
45 and the-inner, or pressure, chamber 46 
in communication with the outer chamber 
by way of the narrow annular passage 47. 130 

viation caused ‘by the lessening" density of 
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The pressure chamber 46 may receive fuel 
from the fuel supply pipe 48 by way ofan 
ori?ce in the bushing 49, against the outer 
face of which seats the valve disk 50, which. 
is on a stem 51 carried by afloat 52 within 
the pressure chamber 46. From the chamber 
46 leads the fuel duct 53, which is in com 
munication'with the duct 40 in the fuel flow 
controller. i _ ' 

The high mercury level in chamber 45 
produces a force tending to raise the valve 

» disk 50 from its seat and permit fuel to pass 
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into chamber-16.‘ In the absence of fuel 
pressure in this chamber, the valve will be 
.fully unseated, and will remain in position 
to permit free passage of fuel through the 
ori?ce in bushing 49. As fuel enters the 
chamber 46, thereis built up therein a pres 
sure tending to force downwardly the level 
of mercury in the chamber and cause the 
valve disk 50 to- more closely app-roach the 
seat in bushing 49. The normal position of 
the valve‘ disk‘ during the ?ow of fuel 
through supply pipe 48 is therefore a short 
distance from its seat. It will be understood 
that the pressure in chamber 46 is at all 
times lower than. that in the fuel supply 
pipe. Adjustment is provided whereby the 
pressure under which. fuel exists in and 
passes from the fuel chamber 46 ,may be 

readily regulated. V This regulating means ,comprisesa ring 
54, in the oute)‘ chamber 450i the regulator, 
and" partially. submerged in the mercury 
therein. _It will be apparent that a further 
submergence of this ring will increase the 
height of the column ofmercury, while rais 
ing the ring will lessen the height of this 
column. By raising or loweringthis'ring, 
the force tending to unseat the valve'disk 
‘50 against the pressuie 111 chamber 46 may 
be decreased "Y' increased _respectively._ The 
ring 54 is adjusted by means of the lever 
‘Jim. 55, fulcrumed' at 56. and operating 
through yoke 57 to raise or lower the oper-. 
ating rods 58 which are secured to the ring.' 
The regulation thus provided‘is of. great 

value ‘in varying the pressure under which 
fuel is delivered to compensate for changes 
in the viscosity of the fuel; since a liquid 
fuel, even though uniform in quality, will 
change greatly in viscosityrwithv changes in 
temperature. A drop in temperature will 
thus decrease’ the rate of flow through'the 
‘feed jet of a carburetor, or through a‘ fuel 
feed ori?ce such as that in the fuel flow 
controller of the present device; thus caus 

- ing engine trouble, through failure to secure 

60 
a‘su?‘icient fuel supply. It a'carburetor, on 
the contrary, be adjusted for a sufficient 
flow of fuel at a low temperature, and high 
viscosity, a rise in temperature will thus 

‘ ordinarily result in a wasteful use of fuel 
and an overrich mixture necessitating ‘fur-p 
ther adjustment interior-1y of the carburetor, 
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' The pressure regulator is not only usefuliin 
connection with the other elements of'the 
present device, but may’ also be employed 
in connection with carburetors of various 
'types to provide a ready adjustment oom-l 
pensatin<r for changes in fuel viscosity. 
The mixing tube 1 of the carburetor may,‘ 

desirably, be provided with auxiliary air 
supply means. gSuch means are ‘shown as an‘ 
inlet ports 59, the effective area of‘ which 
may be varied by means of a perforated ro 
tatable ring_60.-- The ports 59 open. .into 
annular chamber 61, which in turn is. in 
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communication by way of annular port 62 ' 
l with the interior of the outlet ‘cone 3 of the 
mixing tube. _: 
The carburetor above described provides 

for supplying to an engine, a mixture com-_ 
pletely prepared for combustion, and pro 
vides 'means for accurately ‘controlling . the 
quality and quantity of the combustible 
mixture, undervvarying “conditions and en— 
gine speeds. ' " 

It also provides means for preheating a 
rich mixture to be commingled with‘ a sub- 
stantially cool air charge, thereby'increas 
ing_the compression and power’ output of 
the engine over systems in which the entire 
quantity of air, or the entire quantityv ‘of 
combustible mixture, is preheated 

It further provides means ior suppress 
ing the explosion- in a cylinder for-the pre-v 
vent-ion of explosion knocks. It' will be 
understood that if the nature of the fuel 
‘utilized is suchthat this phenomenon is not 
likely to occur, a relatively small quantity 
of air may be used for preheating the fuel, 
instead of the exhaust or other inert gas 
which provides? the additional suppressing 
effect. ' ' 

As a number of modi?cations vmay be 
made in the form and arrangement of the 
apparatus without departing from the spirit 
'0 the invention, no limitations, other than 
those contained in the appended‘ claims, are 
to be imposed upon the scope of the‘ in 
vention. ' - Y ' ' 

What I claim is: i ' 
, 1. The method of carburetion which com 
prises vapOriZing a. liquid fuel by the heat 
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of gas, from. an engine exhaust, subjecting - 
the higher boiling constituents ofthe fuel 
separately from the lower-boiling constitu 
ents thereof to the heat of the exhaust gas 
while at its highest temperature, forming 
a physical mixture of vaporized fuel and, 
exhaust gas, and commingling such mixture 
with air to form a combustible mixture. . 

2. The method of carburetion which con-_. #5: 
sists in the vaporization v‘of a 'liqud fuel by 

' the heat of an inert gas at a high temperature 
which comprises ‘as steps in vaporization 
raising the temperature of relatively high 

'120 

boiling constituents of the fuel by conduc» - 
tion of heat'from the gas while the latter 130 
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is at. its highest temperature, bringing the 
heaviest constituents of the fuel intov direct’ 
contact with the as while. in such condié 
tion, and vaporizing the lighter ‘constitu-r 
ents of the fuel by admixture of such gas ' 
after it has given' up heat in vaporizing the 
heavier constituents‘; commingling therich 
mixture of-inert gas and fuel thusiformed 
with air to forma combustible mixture, and 
proportioning the quantity of the rich mix 
ture of inert gas and fu'el'in the combustible 
mixture in accordance with the air charge 
therein. ' 

3. A carburetor comprising an induction 
and mixing tube having a constricted por 
tion or throat therein, an'external fuel va~ 
porizer in communication with said mixing 
tube, and a fuel flow controller comprising 
a ?uid containing U-tiibe one leg of which 
is in communication with the throat of the 
vmixing tube, and meanssin said fuel ?ow 
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controller arranged to control ?ow of fuel 
theretlirough to the'fuel vaporizer. in accord 
ance with variations of ?uid level in said 
U-tube. , i 

4. A carburetor comprising'an induction 
and mixing tube having a constricted por 
tion or throat therein, an external fuel yva~ 
porizer in communication with said mixing 
tube, a fuel ?ow controller ‘COIIIIJI‘ISIHg a 
?uid containing U~tiibe one leg of which is 
in communication with the throat of the 
mixing tube, and valve means in the other 
leg of the U—tube ‘for regulating the ?ow 

’ of fuel therethrough to the fuel vaporizer. 
_ 5. A carburetor comprising an induction 
and mixing tube having 1a constricted por 
tion or throat therein, ‘an external. fuel va 
porizer in communication with said mixing 
tube, a fuel ?ow controller comprising a U- ' 
tube one leg of which is in communication 
with the throat of said mixing tube, means 
in said fuel ?ow controller arranged to con 
trol ?ow of fuel therethrough to the fuel 
vaporizer in accordance with variations of 
?uid level in said U-tube, and means for 
regulating the pressure under which fuel is 
‘delivered'to said fuel ?ow controller. 

6. A carburetor comprising an induction 
and mixing tube having a constricted por 
tion or throat therein, an external fuel va- ' 
porizer in communication with said mixing 
tube, a fuel ?ow controller comprising a 
?uid containing U-tube one leg of which is 
in communication with the throat of the 
mixing tube, valve means in the other leg 
of the U-tube for regulating the ?ow of fuel . 
tlierethrough to the. fuel vaporizer, and 
means for regulating the pressure under 
which fuel is delivered to said fuel flow con 
troller. ' 

7. In a carburetor, a fuel vaporizer hav-, 
‘ ing fuel and gas inlet connections and com 
prising an outer casing, a'shell within said 
casing and forming therewith an , inner 

vtion or throat therein, 

6 

chamber and an outer chamber having a re 
stricted portion therein, said shell being pro 
vided with openings adjacent said restricted 
portion, and a helix in said inner chamber. 

8.. In a carburetor, _a ‘fuel vaporizer com 
prising an outer casing, a shell within said 
vcasing and forming therewith an inner 
Chamber and an outer. chamber having a re 
stricted portion therein, said shell being 
provided with openings therethroiigh ad 
j ace'nt said restrict-ed portion, and means for 
bringing higher boiling constituents of the 
fuel into direct contact with the inner sur 
face of said shell. _ . ' 

9. A carburetor comprising an induction 
and mixing tube having, a constricted por¥ 
tion or throat therein, ~an external fuel va 
porizer incommunication with said mixing 
tubeya; fuel ?ow controller'comprising a 
?uid containing U-tube one leg of which is 
in ‘communication with the'throat of the 

, mixing tube, means in said fuel ?ow con 
troller arranged to conti'ol?ow of fuel to the 

‘ fuel vaporizer in accordance with variations 
of ?uid level-in said U-tube, and means in 
said mixing tube for regulating the quantity 
of rich mixture admitted thereto. - 

'10. A carburetor comprising aninduction 
and mixing tube having a constricted por 
tion or throat therein, 

tube, ‘a ‘fuel ?ow controller comprising a?uid 
containing U-tube one leg of which is in 
communication with the throat of theniix 
iiig tube, valve means in the other leg of the 
U-‘tube for regulating the vflow of fuel there 

I an externalifuel va- ‘ 
porizer in communication with said mixing 
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through ‘to the fuel vaporizer, and means in ‘ ' ' 
said mixing tube for regulating the quan 
tity of rich mixture admitted thereto. _ 

11. A carburetor comprising an induction’ 
and mixing tube having a constricted por 
‘tion or throat therein, an external fuel va 
porizer in communication with ‘said mixing 
tube, va fuel ?ow controller comprising a 
Uftube one leg of which is in commun'cation 
with the throat of said mixing tube, means 
in said fuel ?ow controller arrange-d'to con 
trol ?ow of fuel therethrough to the fuel va 
porizer in accordance with variations of. 
fluid level in said 'U-t'ube, means in said mix 
ing tube for regulating the 
mixture admitted thereto,‘.and means for 
regulating the pressure under which fuel is 
delivered to said fuel ?ow‘ controller. I 

12. A carburetor comprising an induction 
and, mixing tube having a constricted por 

p‘orizer in communication with said ‘mixing 
tube, a fuel ?ow controller comprising a 
?uid containing U-tube one’ leg of which is 
in vcommunication with~the throat of the 
r-nrix-ing tube, valve means in the other le 
of the U-itube for regulating the flow ‘of fuel 
therethrough to the fuel vaporizer, means 
in said mixing tube for regulating the 'quan 

quantity .of rich‘ 

an external fuel va- , 
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tity of rich mixture admitted thereto, and 
means for regulating the pressure under 
which fuel is delivered to said fuel flow con 
troller. " ' >1 _, _ 

.13.’ A'carburetor' comprising an induction 
and mixing tube having a constricted por 
tion or throat therein, a fuel ?ow Controller 
arranged to be acted upon by impulses aris 
ing from variations in pressure at the throat. 
of said mixing tube and‘ arranged to auto—_ 
matically control the supply ofy‘liquid fuel 
to'said mixing tube; and a pressure regula 
tor comprising a ?uid containing U-tube hav 
ing a ?oat in one'leg of said tube and means 
for regulating the ?uid level in the other leg 
thereof, controlling. the pressure‘ under which 
fuel enters said fuel‘?ow controller. 

14. A carburetor‘eomprising'an induction 
and mixing tube having a constricted por-v 
tion or throat therein, a-fiu-l vaporizer in , 
communication therewith, a fuel ?ow con~ 
troller arranged to be acted upon by im 
pulses arising from variations in pressure at 
the throat of the‘ mixing tube and arranged 
to automatically control the supply of liquid 
fuel to said vaporizer; and a pressure regu— 
lator comprising a .?uid containing U-tube 
having a ?oat in one leg of said tube and 
means for regulating the ?uid level in the 
other legfthereof, controlling the pressure 
under which fuel enters saidfuel ?ow 'con 
troller. . a. Y . _ 

15. A carburetor comprising an induction‘ 
and mixing tube having a constricted por 
tion or throat therein, ‘an external fuel va-' 
porizer in communicationvwith said \mixing 
tube; a fuel ?ow controller comprising a ?uid 
containing U-tube one leg of which is in com 
munication with the throat. of the inixing 
tube, and means in said fuel ?ow controller 
arranged to control flow of fuel. there 
through to the fuel vaporizer in accordance . 
with variations of ?uid level in said U-tube; 
and a pressure regulator comprising a ?uid 
containing U-tube having a ?oat in one leg 
of said tube and means for regulating the 
‘?uid level in the other leg thereof, control 
ling‘the pressure under which fuel enters 
said fu‘él ?ew controller. 

16. A carburetor comprising an induction 
and mixing tube having a constricted por 

‘tion or throat therein, an external fucl va 
porizer in communication- with said mixing 
tube; a fuel ?ow controller comprising a 

‘ ?uid containing U-tube one legof which is 
in communication with the throat of the 
mixing tube, and valve means in the other 
leg of said U-tube for regulating the flow of 
fuel thercth rough to the fuel vaporizer; and 
a pressure regulator comprising a ?uid con 
taining U-tube having a ?oat in one leg ‘of 
said tube and‘ means for regulating the ?uid 
level in the other leg thereof, controlling 
the pressure under which fuel enters said 
fuel ?ow controller. . ' 
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717. A carburetor comprising an induction 

a 

til?ili or throat therein, a .fuel vaporizer in 
communication therewith, a fuel ?ow con— 
troller arranged to ‘he actedupon by im 
pulses arising from variations in pressure 
at" the throat of the mixingtube and ar— 
ranged to control the supply of liquid fuel 
passing to. said'vaporizer, means in said 
mixing tube for regulating the quantity of 
rich mixture admitted thereto; and a press"v 
sure regulator comprisinga ?uid containing 
U-tube having a ?oat in one leg of‘ said tube 
and means‘for‘ regulating the ?uid level in 
the ‘other. leg thereof, controlling the pres 
sure under which fuel enters the fuel flow - 
controller. 1 _ _. 

18. A carburetor comprising an induction 
and mixing tube having a constricted por 
tion or throat therein, an external fuel va 
porizer in communicationv with said'mixing 
tube, a fuel ?ow controller comprising ;a 
?uid containing‘ U-‘tubeone leg of which 
is in communication with the throat of the 
mixing tube, valve means in the other leg 
of they U-tube' for regulating 'the ?ow ‘of 

mixing tube having a constricted por-, 
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fuel therethrouglii to ‘the fuel yaporizer; ‘ 
and a pressure regulator-icomprising-a ?uid - 
containing U-tube having a ?oat in one leg 
of said tube and means ‘for regulating the 
fluid level in the; other leg thereof,lcon-f 
trolling the pressure ‘under which fuel en-' 
ters said fuel ?ow controller. 

19.- A carburetor comprising an induction 
and mixing tube. having a constricted por- , 
tion or throat therein, a fuel vaporizer in 

95 

100 

communication- with said mixing tube and with a source of heated gas, and a fuel ?ow‘ 

controller in- directcommunication with the 
‘throat of said'mix-i-ng tribe and arranged 105 
to beacted uponby impulses arisingjfrom‘ ' 

variations pressure at the throat'of said mixing tube for automatically controlling ' 

the supply of liquid fuel to said vaporizer;:' ‘I: 
, said vaporizer being arranged to cause a 
physical admixture of fuel and heated gas. ,. ' " 

20. Acarburetor comprising an induction 
and mixing tube ‘having a constricted por 
tion or throat therein, a fuel vaporizer 
in communication with said-‘mixing tube» - 

110 

and with an engine exhaust, andia fuel 
?ow controller‘ in direct communication 
With the throat of said mixing’ tube.’ 
and 

automatically‘controlling the supply of liq 
uid-fuel to said vaporizer; said vaporizer 
being arranged to cause a physical admix-y. 
ture of fuel and exhaust gas- ' ‘ 

21. A carburetor comprising- an induction 
and mixing tube having a constricted por 
tion or throat therein, a liquid fuel supply. _ 
conduit, and a fuel ?ow controller in'said ‘ 
fuel supply conduit having its interior in 

arranged to ‘he acted. upon byv 
impulses arising from variations in pr'es-, , 
sure at the throat of said mixing tube for 
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direct communication with the atmosphere 
and with the throat of the mixing tube; 
whereby impulses arising from variations‘ 
in pressure at the “throat of the mixing tube 
are transmitted directly to the fuel ?ow 
controller for automatically controlling the 
?ow of liquid fuel. 

10 

15 

20’ 

25 

35 

22. A carburetor comprising an induction 
and mixing tube having a constricted .por 
tion or throat therein, a liquid'fuel supply 
conduit, a fuel flow controller in said fuel 
supply conduit ‘having its interior ‘in di 
rect communication with the atmosphere 
and with the throat of the ‘mixing tube, 
whereby impulses arising from variations 
in pressure at the throat of the mixing ‘tube 
are transmitted directly to .the fuel ?ow 
controller for automatically controlling the 
?ow of liquid fuel; and means for regulat 
ing ‘the pressure under which fuel is deliv 
ered to said fuel flow controller. 
423. A carburetor comprising an induction 

and mixing tube having a constricted por 
tion or throat therein, a fuel vaporizer in. 
communication therewith, a liquid fuel sup 
ply conduit Lto said vaporizer, and a fuel 
?ow controller in said fuel supply conduit 
having its interior in direct communication 
with the atmosphere and with the throat 
of the mixing tube, whereby impulses aris 
ing from' variations in pressure at the 
throat of the, mixing tube are transmitted 
directly to the fuel ?ow controller for auto 
matically controlling the. ?ow of vliquid 
to the vaporizer. ' 

24:. A carburetor comprising an induction 
and mixing tube having a constricted por 
tion or throat therein, a fuel vaporizer in 
communication therewith,- a liquid fuel sup 
ply conduit ‘to said vaporizer, and a fuel 

having its interior in direct communication 
' with the atmosphere and with the throat 

45 
of the mixing‘tube, whereby impulses aris-_ 
ing from variations in' pressure at the 
throat of the mixing tube are transmitted 7 
directly to the fuel ?ow controller for auto 

7 

matically controlling the ?ow of liquid 
fuel to the vaporizer; and means for reg 
ulating the pressure under which fuel is de 
livered to said fuel ?ow controller. 

25. A carburetor comprising an induction 
and mixing tube having a constricted por-' 
tion or throat therein, a fuel vaporizer in 
communication therewith, a liquid fuel sup 
ply conduit to said vaporizer, a fuel 
flow controller in'said fuel supply conduit 
having its interior in direct communication, 
with the atmosphere and with the throat 
of the mixing tube; whereby impulses aris 
ing from variations in pressure at the 
throatof the mixing tube are transmitted 
directly to the fuel‘ ?ow controllerfor auto-. 
matically controlling the ?ow' of liquid 
fuel to the vaporizer; and means in said 
mixing tube for regulating lthe quantity of 
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rich mixture passing from the vaporizer to_ ' 
the mixing tube. I 

26. A carburetor comprising an induction 
and mixing tube having a constricted por-_ 
tion or throat therein, a fuel vaporizer in 
communication therewith, a liquid fuel sup 
ply conduit to said vaporizer, a fuel 
?ow controller in saidfuel supply conduit 
having its interior'in direct communication 
with the atmosphere and with the throat 
of the mixing tube, whereby'impulses aris- ' 
ing from variations in pressure at the 
throat of the mixing tube are transmitted 
directly to the fuel ?ow controller for auto 
matically controlling the ‘flow of liquid 
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fuel to the vaporizer; means insaid m-ix- ' 
ing tube for ‘regulating the quantity of rich 
mixture passing from ‘the vaporizer to-the 
mixing tube; and means for regulating the 35 
pressure under Which' fuel is delivered to i 
the fuel ‘flow controller.- ' 

?ow controller in said-fuel supply conduit - In witness whereof, I hereunto set my 
hand this 10th day of November, v1919. , 

BRYANT BANNISTER. 
~Wit1iesses: 

G. W. .ALSTON, 
R. H. Baowmmm. - 


