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This invention relates to carburetors espe 
cially adapted for application to the power 
units of motor vehicles and flying machines 
of various types. . . . . . . . 

Briefly stated an important object of this 
invention is to provide a carburetor having 
novel means for supplying a mixture of air 
and fuel in such relative proportions as to 
produce the best results in the engine under 
the specific conditions of load and altitude 
under which it may be operating at any given 
time and to supply this mixture in a tho' 
oughly gasified condition and at a tempera 
ture as low as is consistent with the fuel be 
ing used. 

Further an important aim of the invention 
is to provide a carburetor wherein the fuel level may be maintained substantially below 

30 

hicle over rough roads. 

the discharge end of the spray nozzle for 
eliminating the irregular action of the carbu 
retor when the engine is abruptly tilted or 
inclined as the result of the travel of the ve 
The invention forming the subject matter 

of this application is also provided with 
means for utilizing fuels of different grades, 
the lower grade fuel being thoroughly heated 
and gasified prior to its final mixture with a 
proper proportion of air. . . . . 
Other objects and advantages of the in 

vention will be apparent during the course 
of the following description. 

In the accompanying drawings forming a 
part of this application and in which like nu 
merals, are employed to designate like parts 
throughout the same, . . . . 

Figure 1 is a perspective of the improved 
carburetor. 

Figure 2 is a group EEE's of a fuel 
control mechanism embodied in the inven 
tion. . . . 

Figure 3 is a detail sectional view through 
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a nozzle and associated elements. 
Figure 4 is a vertical sectional view 

through the improved carburetor. 
Figure 5 is a horizontal sectional view 

through the carburetor, the view being taken 
on line 4-4 of Figure 4. 

In the drawings wherein for the purpose of 
illustration is shown a preferred embodiment 
of the invention the numeral 10 designates a 
casing having its upper portion provided 
with a nipple 11 provided with radially ar 
ranged lugs 12 tupon which the flared lower 
end 13 of a tubular member 15 is mounted. 
Figures 1 and 4 clearly illustrate that gap 

screws 16. are extended through the flared 
portion 13 of the tubuliar member 15 and are: 
engaged with the radially arranged lugs 12 
for the purpose of securely connecting the 
enlarged portion 13 to the casing. It will be 
Seein that since the radially arranged lugs 12 
are arranged in spaced relation, a substan 
tial air inlet space is provided for permitting 
a. Sifficient Gualtity of air to enter the en 
larged tubular portion 15. The upper end of . 
the tubular portion 15 is 
coupling member 18 having a flange. 19 con 
nected to the attaching flange 20 of the intake 
imanifold 21 by means of cap screws 23 or 
the like. A butterfly valve 25 is arranged in 
the coupling member 18 and is provided with 
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provided with a 

70 

an arm 26 having connection with a control 
rod 27 which extends to a suitable point of 
control. The bitterfly valve 25 is the throttle 
valve. - : . 

The high grade fuel or the priming fluid is 
fed into a fuel pipe 29 having a valve 30 con 
nected to the upper portion of the casing 10 
and having communication with a passage 
31, which in turn communicates with an an 
nular passage 32 in the nipple 11. 
As illustrated in Figure 4 a choke tube 3 

is threaded into the nipple 11 and is pro 
vided with an annular flange 35 having its 
upper side recessed or dished to provide a 
valve seat for the lower end of a sleeve valve 

with a series of openings 38 which communi 
cate with the annular passage 32. 
When the engine is at rest the valve 37 is 

down against its seat, and in the preferred 

37. The annular flange 35 is also provided 

embodiment of this invention the high grade 
top of the openings 38 by any suitable means. 
When the engine is started the partial vacu 
um produced by the engine pistons causes 
the valve 37 to rise from its seat, and the 

fuel may be maintained at a level below the 

reduced pressure at the same time, causes 
high grade fuel to issue through the open 
ings 38 where it is picked up by the air enter 
ing between the sleeve valve 37 and the flange 
35, and is carried into the engine cylinders 
through the tubular member 15 and engine 
manifold 21. - 
The sleeve valve 37 which is controlled 
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by the vacuum caused by the operation of 
the engine pistons is provided with an an 
nular rib. 40 which operates between an an 
nular shoulder 41 in the tubular member 
15 and the lower end of the coupling men ber 18. The space between the finilar rib 

10 



2 
40 and the annular shoulder 41 is supplied 
with air by means of a series of openings 
43 in the shoulder 41. By thus Supplying 
a quantity of air to the space between the 

5 rib 40 and the annular shoulder 41 the valve 
37 may move upwards without creating a 
vacuum in the said space, and likewise the 
valve 37 may move downwards without corn 
pressing the air in the space between the 
annular shoulder 41 and the lib 40. 
As illustrated particularly in Figure 4 the 

choke tube 34 is arranged at the outlet end 
of the passage 46 in the casing, the Said pas 
sage 46 having communication with the out 

5 let branch of the U-shaped heating tube 47. 
The tube 47 is arranged within an exhaust 
conveying pipe 48 so that the exhaust gases 
will come in contact, with the tube 47 and 
thereby volatilize the fuel in the same 
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interposed in it. This hitterfly valve has an 
arm 51 connected to a link 52 which is con 
nected to the arm 53 of the valve 30, as illus 
trated in Figure 1, so that, the fuel control 

25 valve 30 and the butterfly valve 49 are op 
eratively connected, the arisingeinent being 
such that when the valve 30 is opened for ad 
mitting fuel through the pipe 29, the bitter 
fly valve 49 will be closed, thereby closing the 
passage 46. On the other hand when the 
valve 49 is opened the partial vacuujin in the 
casing 15 will cause fuel to be sprayed into 
the gasifying tube 47 and to be dra Syn 
through it and through the passage 46, while, 
at the same time the valve 30 will be closed, 
thus cutting off the fuel supply from 29. The 
elements described in this paragraph there 
fore constitute means whereby fuel may be 
drawn from either of the two sources noted. 
As illustrated in Figures 3 and 4 a nozzle 

55 is adapted to supply liquid fuel to the 
U-shaped heating tube 47 from a chamber 

3. 
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8 in the lower portion of the casing 10. 
The axis of the spray nozzle 55 is in align 
ment with that branch of the tube 47 con 
nected with the nipple 56 and a choke men 
ber 58 is fitted into the nipple 56. This 
choke member 58 is so formed as to produce 
a decided constriction of the air passage 
between the choke member 58 and the outside 
of the nozzle 55 at a point, just beiow the 
top of the nozzle 55. This constriction is 
for the purpose of producing, and is so ad 
justed in dimensions as to produce, a low 

55 ering of pressure at the upper end of the 
nozzle so that the atmospheric pressure act 
ing on the surface of the liquid in the cham 
ber 60 is transmitted through the liquid fuel 
to the end of the nozzle 55 and causes the 
liquid fuel to issue from the nozzle where it 
mixes with the air entering thi'ough a plu 
rality of openings 61 and passes on to the 
tube 47. - - 
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The second constriction produced by the 
85 choke member 58 and the metering pin or 

The passage 46 has a bitterfly valve 49. 

tudinal slots formed in the forked arm of the 
lever 76 which is pivoted intermediate its ends 
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needle valve 63 is for the purpose of product 
ing a still higher velocity of the air and 
liquid fuel in order to more completely break 
up the liquid fuel into a fine Spray. Another 
definite function of the second constriction 
formed by the metering pin and the choke 
member and to a lesser extent, the first con 
striction is to limit the amount of air ad 
mitted at this point to the least possible 
amount consistent with the production of a 
fine spray. It is not intended to provide 
air at this point primarily for evaporating 
he liquid fuel but as a means for spraying 
the liquid into the beating tube. 

By thus limiting the amount of air admit 
ted to the heating tube specific and marked 
advantages are obtained as will be hereinafter 
set forth. 
The liquid fuel is supplied to the nozzle. 55 

from the chamber 8 which in turn is supplied 
with fuel from the float chamber 60 having a 
float 66 connected to a needle valve 67 by 
means of a lever 68 pivoted intermediate its 
ends to a pin 69. When the level of the liquid 
in the chamber 60 rises the float is elevated 
and the pin 67 is seated thus cutting off the 
supply of fuel from the fuel Supply pipe 0. 
In practice the fuel in the chamber 60 is main 
tained at a level above the chamber 8 and be 
low the top of the nozzle 55. 
The metering pin or needle valve 63 is slid 

able in a bushing 72 threaded into a nipple 73 

8th 

j. 

i 

in the lower portion of the casing 10. A 
plug 74 is threaded into the lower end of the 
bushing 72 and may be removed when it is is 
desired to engage a screw driver with the 
slotted lower end of the metering pin 63 for 
the purpose of adjusting the same. The 
proper opening in the Spray nozzle for an 
idling condition is secured by adjusting the 
height of the metering pin 63. This adjust 
ment is secured by turning the metering pin 
63 in a nut, 75 threaded on the intermediate 
portion of the pin. The nut 75 has laterally 
projecting pins 80 which are received in longi- () 

as indicated at 77. A coiled spring 82 is con 
fined between the face of nut 75 and bushing 
72 and forms a means for urging the metering 5 
pin 63 upward, whereby the lost motion be. 
tween the metering pin and the valve 37 is 
taken up. . . . . 
With particular reference to Figure 2 it 

will be observed that the valve 37 is provided i20 
with a Spider 85 to which a vertically movable 
rod 86 is connected. The lower end of the 
rod 86 is provided with a laterally projecting 
arm.87 arranged beneath the adjacent portion 
of the lever 76 and having engagement with 25 
the roller 90 carried by one of the laterally 
directed terminal portions of a link 91. The 
roller 90 operates between the opposed sides 
of the arm 8 and the lever 76 and may be 
adjusted longitudinally of the same members. 30 
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When the roller 90 is set close to the pivot pin 
77 the movement of the lever 76 will bein 
creased when the valve 37 is elevated. On the 
other hand when the roller 90 is set close to 
the rod 86, the movement of the lever will be 
lessened, thus correspondingly decreasing the 
movement of the metering pin 63 for a given 
movement of valve 37. The link 91 is provided with a laterally 
directed terminal portion having connection 
with an adjusting screw 93 slidable through 
a stuffing box 94 at one end of the chamber 8 
and having connection with an adjusting nut 
95. The adjusting nut 95 is held against end 
wise movement by means of a holding arm 96 
extended from the casing. It is thus appar 
ent that the rotation of the nut 95 will result 
in the endwise movement of the adjusting 
screw 93 so that the position of the roller 90 

20 
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may be varied at the will of the operator. 
It is evident that when a more viscous fuel is being used a greater lowering of the meter 

ing pin will be required than when a less vis 
cous fuel is being used. The above described 
arrangement is provided to make the carbu 
retor adaptable to different fuels having dif 
ferent viscosities. 

3) 
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The verically movable rod s6 is slidable 
through a bearing 98 extended up through the 
passage 46 and cooperating with the choke 
member 34 in reducing the fuel passage in 
cross sectional area. . ... By depending principally on heat to pro 
duce vaporization of the fuel in the tube 47 a 
much quicker response is obtained. Some 
carburetors are slow to respond to increased 
demands on the engine especially when using 
lower grade fuels such as kerosene, but that 
after a few seconds at the most, the motor re 
sponds in a satisfactory manner. . . 

In practice it has been found that by spray 
ing E. fuel into the interior of a hot tube and 
depending mainly on the heat to produce the 
vaporization of the fuel as is the case in this 
invention, an instantaneous response is ob 
tained to increased demands so that an auto 
mobile equipped with this carburetor acceler 
lates as readily when using kerosene as when 
using a higher grade fuel such as gasoline. 

In some other carburetors when the total 
air or a considerable portion of it passes 
through the vaporizing tube it has been 
found difficult to obtain a tube of such di 
mensions as to give a satisfactory result at all 
loads especially when using the lower grade 
fuels. A tube which can be satisfactorily 
heated when the motor is running on light 
load tends to become excessively heated on 
heavy loads. By cutting down the quantity 
of air admitted to the gasifying tube to a 
minimum as herein set forth and at the same 
time reducing the size of the gasifying tube 
and leading all the products of combustion 
past the outside of said tube, the increased 
amount of heat extracted from a gasifying 

3. 

tube by the greater amount of fuel is balanced 
at heavier loads by the greater aimount of 
heat given off by the exhatist gases to the gasi 
fying the so that perfect vaporization with 
out excessive heating of the gasifying tube 
is obtained at all loads. 

I am aware that the utilization 
tiari principle in connection with the splay 
nozzle in the carburetor is in a broad sense not. 
novel. Specific improvement is claimed in 
the use of a very restricted opening so lo 
cated that the atomizing air first passes this 
restricted opening before it comes in contact 
with the liquid fuel or before it reaches the 
point at which the liquid fuel issues from the 
spray nozzle. In this Inanner the velocity of 
the aii' is greatly increased at the point at 
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which it contacts with the liquid fuel. By 
the use of such a very restricted opening in 
connection with the pressure regulating valve 
:37 the velocity of the air is maintained prac 
tically constant past the discharge end of the 
nozzle 55 regardless of the load on the engine. 

fi this nanner a very efficient spray is pro 
duced at the slowest speeds of the engine 

95 

while the valve 3 provides means for the 
very free passage of ingoing air when the 
engine is working at high speed and under 
heavy load. . . . . 

It has been found desirable to employ the 
second constrietion bettveen the metering pin 
and the choke member 58 as the employment 
of only one constriction would make neces 
sary the use of an extremely small opening 
in the spray nozzle. Such an opening is 
hard to regulate and is liable to clog with 
foreign Inatter. Also by employing the sec 
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ond constriction as illustrated in the draw 
ing the use of a larger opening in spray noz 
zle is possible. The second constriction lo 
cated between the metering pin 63 and choke 
member 58 serves the additional purpose of 
producing a finer spray with the same quan 
tity of air than is possible by using a single 
constriction. As is well known, some carbu 
retors, when adjusted to give a suitable mix 
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ture of air and fuel when operating at lower 
altitudes, give a mixture which is too rich in 
fuel when operating at higher altitudes. . . 
This tendency of the mixture to become too 
rich at higher altitudes is automatically com 
pensated for in the present carburetor by 
maintaining the proper proportions between 
the spray nozzle, the several constrictions, 
the size of the gasifying tube and the passage 
46 and more particularly by providing the 
proper sized opening in the choke member 
34. When fuel is volatilized in an arrange 

115 

12t. 

ment as shown, it is evident that a given vol 
ume of the liquid fuel when vaporized at 125 
higher altitudes will expand to greater vol 
ume than the same amount of liquid vapor 
ized at lower altitudes due to its being sub 
jected to less pressure at higher altitudes. 
Therefore at higher altitudes greater differ 30 
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ence in pressure between the gas in the pas 
sage 46 and the mixture in the tubular mem 
ber 15 will be required to force the greater 
volume of gas through the choke member 34. 
It is therefore apparent that other conditions 
being identical greater back pressure will be 

10 

5 

20 

25 

produced by the vaporized fuel in the cham 
ber 46 at higher altitudes and since as here 
in before set forth the valve 37 maintains a 
practically constant difference of pressure 
between the hixture in the casing and the out 
side air it is evident that the greater back 
pressure produced in the casing 46 and gasi 
fying tube at higher altitudes acts to decrease 
the effective pressure difference causing the 
fuel to feed through the spray nozzle and con 
sequently less fuel is fed from the nozzle to 
the gasifying tube. This lesser amount of 
fuel compensates for the lesser weight of aii: 
passing into carburetor and engine at higher 
altitudes, and a desirable ratio of fuel and air. 
is maintained. . . . . . 

While the pressure regulating valve 37 is 
shown as a sleeve valve, it is obvious that any 
suitable form of valve may be employed. 

It is well known that most carburetors 
when adjusted to give a suitable mixture 
in cold weather give a mixture which is 
too rich in warm weather or on hot days. 
This difficulty is partially compensated for 
in this carburetor through the medium of 
the same eiements that compensate for the 
changes in air pressure caused by changes in 
altitude. It is evident that other conditions 

heating tube having the opposite end thereof 
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being identical when the outside air is warm 
er the carburetor and its gasifying tube is 
Warmer than on cold days and that in gen 
eral the carburetor and the liquid fuel con 
tained therein is warmer when the gasifying 
tube is warmer. The higher the temperature 
to which the fuel is heated in the gasifying 
tube the greater its volume and the greater 
the consequent back pressure generated in the 
gasifying tube. This greater back pressure 
tends to decrease the effective pressure feed 
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ing the liquid fuel into the gasifying tube 
and this decrease in effective feeding pressure 
tends to decrease the flow of fuel and par 
tially compensates for the tendency to great 
er flow caused by decrease in viscosity of the 
liquid fuel at higher temperatures and a de 
sirable ratio of iuel to air is maintained. 
Having thus described my invention what 

i claim is:- 
A carburetor comprising a liquid fuel 

spray nozzle, a heating tube having an ex 
panded end in communication with the spray 
nozzle, a choke tube having one end in com 
munication with the remaining end of the 
heating tube and its other end in communica 
tion with the outlet of the carburetor, said 
expanded for a portion of its length, said 
heating tube being U-shaped and of restricted 
diameter throughout the greater portion of 
its length and between the expanded ends 
thereof. - 

HERBERT WILLIAMALLEN. 

50 

55 

60 

65 


