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To all nthon, it may concern: 
Be it, known that \ve. JAMEs J. TRACY and 

LA WRENCE. H. MoRSE. both citizens of the 
United States, and residents of Cleveland. 
county of Cuyahoga, and State of Ohio, 
have jointly invented a new and useful Im 
prove, ent in Carburetors, of which the ol 
iowing is a specification, the principle of the 
invention being herein explained, and the 
best mode in which we have contemplated 
applying that principle so as to distinguish 
it from other inventions. 
The present in proved carburetor for in 

ternal combustion engines, relates more es 
pecially to that type of device of this class. 
wherein the air friction, or flow of air 
drawn through the device by the suction of 
the engine, is relied upon to open and regul 
late not only such flow of air but also the 
?low of the hydrocarbon fuel which is mixed 
there with to form the charge proper. The 
object of the invention is to provide a device 
of this sort in which not only will the supply 
of both such ingredients of the charge be 
accurately graduated, but also an intimate 
mixture thereof insured under all conditions 
of operation of the engine from the no-load. 
or starting, point to that of maximum fuel 
consulation. To the accomplishment of the 
foregoing and related ends. Said invention, 
then, consists of the means hereinafter fully 
described and particularly pointed out in 
the claims. 
The annexed drawings and the following 

description set forth in detail certain mech 
anis: embodying the invention, such dis 
closed means constituting, howeve", but sev 
eral of the mechanical forms in which the 
principle of the invention may be used. 

In said annexed drawings:- 
Figure 1 is a vertical central sectional 

view of the device: Figure 2 is an elevation 
thereof as viewed from the right in Figure 
1: Figure 3 is a broken elevation of the 
upper portion of the device as viewed from 
the left in Figure 2: Figure 4 is a sectional 
view of a detail at right angles to the section 
of Figure 1, the plans of the section being in 
dicated by the line 4-4, Figure 3: Figure 5 
is a sectional view of another detail, as in 
dicated by line 5-5, Figure 1; and Figures 
6, 7 and 8 illustrate a modified form of con 
struction. 

Referring first to the construction illus 
trated in Figures 1 to 5, inclusive, the body 

Renewed April 8, 1918. Serial No. 227,400. 

Of the device will be seen to consist of a 
tubular casing 1 preferably in the form of 
an elbow, provided with an air inlet opening 
2 at approximately right angles to the out 
iet (peing 3 vbich is conected of coll'se, 
to the engine manifold, as need not be fur 
ther explaired. The throttle consists of a 
butterfly valve 4 of usual construction car 
iied by an oscillatory shaft 5 transversely 
lounted in Such outlet opening, and pro 
vided with suitable operating means. 
Of Such operating means the only part 

shown (see Figure 3) consists of a lever 6 
Secured on One end of the aforesaid shaft, 
Such lever being provided with an extension 
which engages the flanged upper end of the 

casing 1, or other Suitable part, and so limits 
rotation of the shaft, in a counter-clockwise 
direction, so as to leave the valve full open. 
The O-load. Or starting, position of the 
valve is determined by neans of a set-screw 
S thi'eaded in the lever proper and a lapted 
to contact with an abutment, 9 on the side of 
the casing, Such abutment happening to con 
sist of the head of a screw which serves an 
other purpose as well, as will be presently 
explained. 

Rising centrally from the bottom of the 
casing is a fuel-supply duct, or nozzle 10, 
in the upper end of which is fitted a nozzle, 
proper, 11 that has an enlarged head 12 of 
a diameter substantially equal to the ex 
ternal diameter of said duct. The upper 
portion 13 of the discharge opening through 
Stich nozzle is of conical shape, comunicat 
ing with a cylindrical portion 14, which in 
tu'n cominatnicates witin another cylindrical 
portion 5 of Smaller bore. 

Into the lower end of the dict 10 is 
threaded a tubular member 16 provided with 
an upwardly facing seat on which normally 
rests a Weighted valve in the forin of a 
plunger 17 having its lovy er end coned to 
conform with such seat and its sides cut 
away to allow a relatively free passage of 
the fuel when the valve is raised, as shown 
in Figure 5. The lower end of the nozzle 11, 
which selves as a stop limiting the upward 
movement of this valve, is notched as at 18 
So as to leave such communication open, even 
when the valve is raised thereagainst. 
The fuel is supplied to the duct 10 through 

said tubular member 16 by means of a 
hollow sleeve 20 which is clamped between 
the bottom of the casing 1 and a polygonal 
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increase in the suction effect of the engine. 
The air-valve of course is likewise lifted 
higher and higher, admitting a correspond 
ingly larger and larger amount of air, so as 
at all times to provide air and fuel in proper 
proportions. The air or suction-actuated 
valve, it will be noted, has its lower face, viz. 
the one that co-operates with the annular 
valve, 25, beveled, whereby the proper pro 
portions of air and fue just refered to are 
maintained, since areas of the openings for 
passage of fuel and air are varied in pre 
determined fashion upon innovement of said 
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air-valve. The fuel as it escapes from the 
nozzle is spread by the action of the conical 
face of the fuel-valve into the path of the 
air current around the nozzle, and thus a 
very thorough and intimate mixture of the 
two ingredients of the charge is secured. 
More exactly, the fuel flows over the sur 
face of the flat upper surface of the valve 25, 
which, whateverits adjusted position, con 
stitutes in effect, a continuation of the noz 
zle for the purpose under consideration. 
The thin film of liquid vaporizes directly, of 
course, but, more especially, as it reaches the 
edge of the flat circular surface in question, 
the air, here moving at its greatest velocity, 
whips off, as it were the overflowing liquid 
into minute particles or spray, which quickly 
vaporizes in such air current as it passes be 
yond. 

It will be observed that the clear area of 
the passage in which the air valve 30 oper 
ates, is relatively fixed with respect to the 
clear area of the discharge opening in which 
the throttle valve 4 is located, the area of 
such last named opening being just a trifle 
larger than that in connection with such 
valve 30. 
The modifications in construction shown 

in Figures 6 and 7, relate primarily to the 
form of the annular air valve 41, the body 
of the valve proper being considerably 
shorter than in the case of the correspond 
ing valve 30 of the first described construc 
tion. The central portion 42 of the spider 
43, however, in which the supplemental valve 
36 is monted, is consideraby iarger in di 
ani; eter than in said first described construc 
tion, and operates as a piston in a cylindrical 
chamber 44 centrally disposed in the upper 
portion of the casing 1, being there held by 
means of radial arms 45, as clearly shown in 
Figure 6. - 
This chamber acts as a dash pot to dampen 

the movement of the valve in just the same 
way as does the annular chamber 32, with 
the difference that a larger cross-sectional 
area is obtainable without restricting the 
passage for the gaseous mixture. A steadier 
action on the part of the valve results, and 
it is also easier and simpler to fit the parts 
together. 
The fuel valve 36 is designed to be mount 

B 

ed in the spider in the same fashion as be 
fore, so as to be capable of a slight relative 
movement axially thereof, being held nor 
mally in depressed position by means of a 
compi'ession spring 40, just as before. Inas 
much as the valve is preferably loosely fitted 
in the spider center for the reason previously 
described, the upper portion of the recess 46 
in which the nut 47 that secres the valve 
in place is located, is sealed by means of a 
threaded piate 4S so that air can be admitted 
to and exhausted from the chamber 44 only 
through the restricted passage or veit. 49 
provided for this purpose. 

Rotation of the shaft, 5 which carries: the 
butterfly valve 4 is limited in the same fash 
ion as previously, by means of a lever 50 
which engages at one end 51 directly with an 
abutment 53 on the side of the casing and 
carries at its other end a set-screw 52 adapted 
to contact with an abutment, 53 on the side 
of the casing. 

It will be noted that as shown in Figure 
1, a slight space is left between the two an 
nular valves 25 and 30, sufficient to allow : 
small volume of air to be drawn through, 
even before said valve 30 is perceptibly 
raised. This is necessary in order to draw 
the gasoline through the nozzle and provide 
the initial charge for the engine on starting, 
Instead of providing for this mininum d'aft 
of air in this fashion, or in supplement there 
of, the further modification illustrated im 
Figure 6 may be utilized, consisting in the 
en largement of the upper portion of the bore 
of said valve 25, which surrounds the fuel 
supply duct and nozzle. So as to leave an an 
nular space 54 which is connected by means 
of a series of apertures 55 with the lowe: 
portion of the casing. 
The effect of the suction of the engine, as 

it is rotated in starting, will accordingly be 
to draw air through these apertures and such 
annular space immediately surrounding the 
nozzle, and thus even more effectively than 
before apply such suction to the drawing of 
the fuel through the nozzle. This arrange 
ment will be more especially desirable in con 
nection with large-size carburetors. It will 
be obvious that the general mode of opera 
tion of the nodified construction of the de 
vice, including the action of the dash-pot, 
will be the same as that of the form shown in 
Figures i to 5 inclusive. Despite the cen 
tral location of such dash-pot, the duct 49 
leading from the cylinder 40 opens, it will be 
observed, into the atmosphere, and thus pre 
vents the engine suction from producing 8, 
variable effect in the operation of the dash 
pot, by varying the pressure in the cylinder, 
this remaining always at atmospheric. 

In both forms of our invention, it will be 
observed that the adjustment in position of 
valve 25 does not affect the normal position 
of the surrounding valve 30 or 41, as the 
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case may be. In other words, said waive 
25 may be raised without raisiing the sui 3’- 
rounding yaive which co-operates there with 
to close the annular space between the OZ 
zie and the casing wall, and without, as a. 
(consequence, raising the fuel-control valve 
33, Depending, however, upon the setting 
of said valve 25, the surrounding valve will 
require to be raised a greater or less distance 
by the suction before air can pass to mix 
with the fuel from the nozzle. As a resti.it, 
it will be seen that when a rich mixture is 
desired, as on stairtig the engine, this re 
silt automatically follows the raising of 
said valve 25 through operation of "ocket' 28. 

This capacity or wholly independent 
imovement of the valves in question, yhich 
may also be characterized as a capacity for 
movement through approximately the same 
range of travel, is believed to be unique in 
the present, device, both in construction and 
in the operative effect thereby secured. The 
construction in question takes on particular 
significance where, as in the se veral c:ª r 
burreto's illustrated in the dravings, no 
float-control for the fue Supply is pro 
vided. In such case, if the adjustment of 
valve 25 involved the raising of the needle 
valve, the carburetor would be flooded with 
disastrous results. 
We therefore particularly point out and 

distinctly claim as our invention: 
1. In a device of the character described, 

the combination of a tubular casing having 
an air inlet opening; a fuel nozzle discharg 
ing within said casing; two valves cooperat 
ins to Substantially close the passage 
through said casing: external operating 
means for one of said valves, the other be 
ing adapted to be moved by the suction of 
the engine; and a third valve, operated by 
said suction-actuated valve, for controlling 
the supply of fuel through said nozzle, said 
first-named two valves being movable inde 
pendently of each other, whereby adjust 
ment of said externally operated valve does 
not affect the normal position of Said Suc 
tion-operated valve inor of Said fuel-control 
valve. - 

2. In a device of the character described, the 
combination of a tubular casing having an 
opening constituting the sole air inlet for 
the device: a fuel nozzle rising centrally 
within said casing: two vertically recipro 
cable annular valves fitting one within the 
other and co-operating to substantially close 
the space between said nozzle and the cas 
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ing Wai; externa operating means for one 
of said valves, the other being adapted to 
be raised by the suction of the engine; and 
a thi:'d wave, operated by said sliction-a(- 
tuated vaive for controlling the Supply of 
fuel through said nozzle, said two annular 
valves being reciprocable independently of 
each other, whereby adjustment of said ex 
ternally operated valve does not affect... the 
normal position of Said suction-operated 
valve nor of said fuel-control valve. 

3. In a device of the character described, 
the combination of a tubular casing having 
an air inlet opening: a fuel nozzle rising 
centrally within said casing: an annular 
valve reciprocable vertically of said nozzle: 
extel'nal operating means adapted to posi 
tion said valve where desired; a second an 
inular vertically reciprocable valve surround 
ing said first, valve and adapted in co-opera 
tion there with to substantially close the 
space between said nozzle and the casing 
wall: a third valve operated by said second 
annular valve for controlling the supply of 
fuel through said nozzle, said two annular 
valves being reciprocable independently of 
each other, whereby adjustment of said ex 
teinally operated valve does not affect the 
normal position of said suction-operated 
valve nor of said fuel-control valve: a cen 
tral piston carried by said second annular 
valve; and a cylinder having a duct com 
municating with the atmosphere, supported 
in said casing in position to receive said 
piston and form there with a dash-pot adapt 
ed to dampen the movement of said second 
annular valve. w 

4. In a device of the character described. 
the combination of a suitable casing having 
an outlet for the charge and an air-inlet: 
a fuel-nozzle rising centrally and discharg 
ing within said casing; an externally ad 
justable Rinnular valve surrounding said noz 
zle and formed and arranged to receive the 
fuel as it escapes from said nozzie and to 
discharge the same radially into the space 
between said valve and casing; and a second 
annular valve adapted to Surround said first 
valve and in co-operation therewith to con 
strict or close the air-passage through said 
casing adjacent such point of discharge. 

Signed by us, this 27th day of June. 1916. 
JAMES, JF. TETRACY. 
LAVVRENCE E. RORSE. 

Attested by :— 
JNo. F. ??????N, 
D. T. DAVIES. 
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