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1. 

Miy invention has to do with delivering liquid 
fuel to an internal combustion engine. The in 
wention, particularly, involves means for intro 
ducing liquid fuel from a source into the air With 
in a fuel and air duct connected to the intake 
manifold on an internal combustion engine. 
The invention provides a carburetor of the 

slotted tube type. The Bennett Patents NoS. 
927,211 and 1,673,136 show tube type carburetors 
and the Shaff Patent No. 2,156,128 shows a 
slotted form of tube type carburetor. Miy main 
purpose in making the invention here described 
is to provide an even better fuel carburetor than 
those shown in the mentioned patents. 
The chief fault with these prior art construc 

tions resides in the fact that they overcharge the 
intake manifold air with fuel. In other Words, 
they produce excessively 'wet' charges. Conse 
quently, there will be undesired fuel pudding and 
condensing out of fuel portions in the air strean 
before the charge ever reaches the engine firing 
chamber. These puddled fuel portions become 
waste and lost. So, in these prior art Construc 
tions the efficiency in fuel use is low and the cost 
of motor operation high. 

I propose to correct these faults with my in 
vention. Also I propose to provide a jet car 
buretor by which motor operation COStS may be 
lowered considerably. Still further, with my in 
vention, Smoother motor operation Will be ob 
tailed. 
that by my invention the fuel charge or ratio of 
fuel to air moving to the engine will Wary auto 
matically with the work load of the engine. 
This will give steady increasing or decreasing 
power as the demands on the motor vary. 
To accomplish these broad goals, my invention 

has for a more particular object to provide a fiulid 
fuel conduit element for disposition in and acroSS 
an air dict connected with an engine intake 
manifold. The element is characterized by the 
fact that it has two lateral Walls in angular rela 
tion to each other with their proximating edges 
spaced to form a slit-like passage between, the 
opening or mouth of which is in plane with one 
surface only. More specifically, my invention 
proposes that one of the lateral walls mentioned 
shall extend inclinedly to the longitudinal axis 
of the duct and to the path of the air stream 
therethrough. The other lateral wall, which is 
in plane With the mouth of the Opening, shall 
extend in the lee of or the cove formed by the 
first lateral Wall. With reference to the mentioned 
air Stream. 
By this provision, the paSSageWay through the 

Cof greatest importance Will be the fact 
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duct dininishes in cross-sectional area, as it pro 
greSSes doWnstream-ward along the inclined lat 
eral Wall of the charger. As a consequence, the 
ir Stream portion passing between the charger 

lateral Wali and the duct wall moves with gradu 
ally increasing velocity to cause a rapid move 
ment of air in the vicinity of the mouth of the 
mentioned slit-like passage between the charger 
lateral walls. The rapid movement of air in the 
Vicinity of the mouth opening produces an aspi 
i’ation effect with air rarefaction in the passage. 
This reduced air pressure incident to rarefac 
tion is communicated to within the conduit ele 
ment and draws fuel from its source to flow into 
the conduit element. From there it flows 
through the passage into the intake duct for 
train Srinission to the engine. 
A Still further and even more particular ob 

ject of my invention is to provide a jet carburetor 
of straight tubular form having substantially tri 
angular shape in cross section with one of its 
lateral walls corresponding to the base of the tri 
angle, disposed most proximate the duct outlet. 
In addition, Such triangular tube jet is designed 
to have a pair of slit-like openings, each extend 
ing along Substantially the entire length of lines 
parallel to the vertices at opposite edges of the 
mentioned lateral wall. By reason of such tri 
angular shape of the tube jet and its disposition 
So that its triangle apex edge points in an up 
Stream direction, relative to the air flow through 
the duct, the air passageway through the duct 
Will be gradually diminished in cross-sectional 
area between the tube and duct walls. The air 
as it passes therebetween increases in its veilocity. 
This tends to produce air rarefaction in zones 
adjoining and Within the slit-like openings, with 
the resultant fuel in-drawing mentioned before. 
The invention consists in other features and 

advantages which will appear from the following 
description and upon examination of the draw 
ing. Structures containing the invention may 
partake of different forms and still embody the 
invention. To illustrate a practical application 
Of the invention, I have Selected a slotted jet car 
buretor as an example of the various structures 
and details thereof that contain the invention. 
I shall describe the selected structure herein 
after. It is understood that variations may be 
made without departing from the spirit of the 
invention. The particular structure selected is 
shown in the accompanying drawing and de 
Scribed hereinafter. 

Fig. 1 of the accompanying drawing illustrates 
a longitudinal Section of an air and fuel duct 



2,681,216 
3 

connected to the intake manifold and having 
a slotted jet carburetor embodying my invention 
mounted therein. Fig. 2 illustrates a view of an 
enlarged section taken along the plane of the 
line 2-2 indicated in Fig. 1. Fig. 3 is a diagran 
matic illustration showing, by various herein 
after described Symbols, the slotted jet carbure 
tor of Figs. 1 and 2 in operation. 
The drawing shows at 0 an extension of the 

intake manifold for an internal combustion en 
gine (not shown). The extension () is conven 
tional, having an inlet and outlet 2 and a 
duct 3. An air stream flows through the duct 
3 in the direction indicated by arrow 4, be 
cause of motor action (velocity head) or a Super 
charger in the line. 
The quantity of air allowed to flow and thus 

the speed of air through the duct 3 is con 
trolled by a throttie valve 6. A choke valve, 
at 5, cooperates with the throttle valve. 
erably, both valves are the unbalanced type, that 
is with their operating rock shafts iSR and 6F 
offset from the center of ima,SS and actioi). Of 
the valve vanes or faces SW and 6W. The choke 
valve 5 particularly is unbalanced in this Sense 
SG as to be sensitive and respond to Small charges 
in the velocity head exerted by the motor be 
cause of changes in motor Speed on changing 
notor load. 
Anciher advantage of using the unbalanced 

type valve 5 is that in first opening, the flow 
of air past, the valve is restricted to that Oc 
curring in mediately adjacent the inner Surface 
of duct wall 7. Flow in this region is particu 
larly advantageous in connection with carbure 
tor action to be described. 
The manifold extension is also supports a liq 

uid fuel reservoir or bowl 22. Flow of fuel from 
a tank (not, shown) to the bowl 29 is controllied 
by a float 2 in a manner known to the art. 
The bowl 29 has a cover 22 having a three-Way 
passage 23. The passage way 23d commlažlicates 
With the bowl interior, Way 23b With the atmos 
phere exterior of the bowl and way 23c with an 
opening 25 in the duct wall 7. The passage 
ways 23a and 23b are aligned and provide bear 
ing for a hollow metering rod 26. The rod may 
be raised or lowered by suitable mechanism, in 
cluding the link 27, under control of the engine 
operator. As the rod 26 is noved, the degree 
of registration between the inner end of passage 
way 23c and an opening 23 communicating with 
he rod inner chamber 29 will be varied. By de 
creasing registration between them, the freedom 
of passage fronn inside the bowl 2 to the open- is: 
ing 25 is reduced and fuel flow diminished. On 
the other hand, increased registration of open 
ing 23 with passage way 23c will allow increased 
fieli flow. It is intended that the noveinent of 
the rod 26 to vary fuel flow will be Synchronized 
with opening and closing of the throttle valve 

This practice accords with that of the art, 
and the means for effecting it is well known. 
The fuel allowed by the rod 26 to flow thirough 

the passage way 3c enters a fuel charger enl 
bodying my invention. In the form shown, the 
fuel charger is a slotted jet tube 30 extending 
straight between its two opposite ends, 38k and 
39'. The end 3Gr preferably fits within the open 
ing 25 in the wall of the duct 3 to join in 
communication with the passage way 23c. The 
end 39 k is closed and preferably bears in an 
opening 25d in a duct wall opposite the Open 
ing 25. A suitable plate 25p affixed to the ex 
terior of the manifold extension 9 Serves to close 
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4. 
the open end 30k of tube 39 and lock the tube 
in position within the duct 3. 

It will be seen that the position of the tube 
3 in the duct 3 is such that the tube central 
longitudinal axis extends normal to and crosses 
the central longitudinal axis of the duct. Notice 
should also be taken that the tube 30 extends 
lineally into the duct from a point on the wall 
3 along which air, on initial opening of choke 
valve f3, first moves. It also should be remarked 
that the tube 30 extends in a plane above the 
level 20k of the fuel in bowl 20. Except that 
the fuel is noved from the bowl 2 to the tube, 
as explained later, the tube 30 will remain dry. 
The tube 33 is preferably of an approximate 

triangular shape in cross Section (Fig. 2). Its 
angularly related lateral walls 3, 32 and 33 are 
So nearly alike in dimension that the section of 
the tube 3; inay be said to be equilateral. The 
waii. 3 is more proximate the outlet 2 of the 
duct 3 than the Walls 32 and 33. With reference 
to the air stream direction, indicated by the 
arrow 3, the Wall 3 is on the downstream side 
of tube 3 and in the lee of or cove provided by 
the walls 32 and 33. In construction shown, 
the Wali 3 extends across the duct 3 and is nor 
nal both laterally and longitudinally to the duct, 
central Ongitudinal axis. 
The Walls 32 and 33 meet in angular relation 

to form an apex 33 pointing upstream or toward 
the duct, inlet . The walls 32 and 33 extend 
iongitudinally in normal relation to the duct cen 
tra longitudinal axis but in their lateral exten 
sion are inclined to Suich duct axis. Thus the 
air strean passage through the duct 3 by reason 
of Walls 32 and 33 gradually diminishes in cross 
Sectional area. this causes the air Strean now. 
ing between the Walls 32 and 33 and the Wails of 
the duct 3 to increase in velocity. This increase 
is gradual as the air Stream passes through the 
region within the duct between the apex 34 and 
edges 32e and 33é of the Walls 32 and 33 of 
the tube 3. 

Referring back again to Fig. 2 of the drawing, 
: wall 3 is shown to be laterally shorter than the 

distance betwee: edges 32e and 33e of wails 32 
and 33, respectively. The edge 3 ic of Wall 3 is 
spaced from the edge 328 to for in a slit-like pas 
Sage 33k between theia. Edge 3 r is spaced from 
edge 33e to form a sinilar passage 38?". 
The sit-like passages 33k, and 33r each have an 

exterior opening or ?outh 38icna and 38977, re 
Spectively. The Spain of the mouth openings ex 
tends in plane with the wall 3, as Will be seen 
iron fig. 2 of the drawing, and in the lee of the 
edges 32e and 33e of waiis 32 and 33, referring to 
the air Strean in the dict 3. ihis relation of the 
passage Opening I have ilist described, consider 
to be critical in obtaining the most satisfactory 
operation of construction embodying iny inven 
tion. 

By Teason of this relation, the air at increased 
velocity by reason of the crowding effected by the 
Wails 32 and 33 of the tube 38 and dict 3, upon 
reaching the Wall edges 32e and S3e moves nor 
2nal to the plane of Wall 3 and the mouths 38km2. 
and 33rm at great speed into the Zone (marked Z 
in Fig. 3) downstrean of wall 3. The rush of air 
:normal to the span of the mouths 33km2 and 33rm. 
draws ai1 from Within the rouths and their con 
inecting passages 38A and 387 into the dict 3. 
ihis produces air rarefaction (R in Fig. 3) in the 
noths, paSSage ways and interior of the tube 33. 
The decrease in air pressure as a consequence of 
rarefaction allows liquid fuel from bowl 28 to 
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move up through the chamber 29 of rod 25 and 
into tube 3. From there the fuel, still respond 
ing to air pressure differentials created as de 
scribed, flows through passages 38ic and 38r out 
into zone Z (Fig. 3) between the Wall 3 and the 
duct outlet 2. In Zone Z, there exists some tur 
bulence of air which effects desired interrillixture 
of air and fuel particles to COinpound a proper 
fuel charge mixture for the engine. Froin that 
point the charge is drawn to the outlet 2 as con 
trolled by throttle valve 6 and then to the en 
gine firing chamber. 
Those skilled in the art will observe the exist 

ence here of ideal conditions for fuel atomization. 
For One thing, the arrangement provides injec 
tion of fuel stream at right angles into the air 
stream of high velocity. Second the air and fuel 
almost immediately enter a Zone in which a high 
degree of turbulence exists. 

It will be also noted that the effect of Spacing 
the edges 3 k and 3 r from edges 32e and 33e is 
such as to produce passages 38k and 38r extend 
ing longitudinally, substantially the entire length 
of the tube 30. As a consequence distribution of 
the fuel entering the duct 3 extends over a Wide 
range, from duct wall to duct Wall. 
By relating the portion of tube 33 most proxi 

mate the bowl 28 at a point on duct wall i, ad 
vantage is taken of the effect produced by the air 
stream which flows along wall on initial open- ; 
ing of the choke valve 5. The flow of air along 
the Wali exerts the pressure effects described at a 
point on the tube 30 where relief thereof can only 
be had by upward fuel fiow from the bowl. As 
the valve 5 progressively opens, the air Stream : 
controlled thereby encompasses and flows about 
portions of the tube 30 progressively remote from 
the bowl. 20. Since all the tube portions mole 
proximate to the bowl 28 are then being Subjected 
to air stream pressure effects, there will be no 
diminution of fuel flow. Instead there will be 
proportionate increased flow and distribution. 
Thus I provide a slotted jet carburetor by which 

fuel may be atomized and its density in the 
charge automatically controlled. As a conse 
quence, an engine provided with a carburetor en 
bodying my invention will tend to operate more 
smoothly and efficiently. 
While i have illustrated and described the best 

forms of my invention now known to me, as re- it 
quired by the statutes, those skilled in the art 
will readily understand that changes may be 
made in the disclosed construction without de 
parting from the spirit of my invention as set 
forth in the appended claims. 
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I claim: 
1. Means for introducing liquid fuel frolin a 

Source of fuel into the air within a fuel and air 
intake duct of an internal combustion engine 
comprising a conduit element having a pair of 
adjoining angularly related flat walls and adapted 
for mounting within the duct, between the duct 
inlet and outlet with one wall extending across 
the duct in baffle relation to air cir'elt there 
through and the other wall in the lee of the first 
wall With respect to said air cull'ent; the 1ear 
edges of the Walls being in Spaced apart relation 
to foil in a Slit-like passage thei'ebetween having 
i5S Opening in plaine With the linertioned ee wall 
Only; and the conduit element having an open 
end for connection with a source of fuel whereby 
air passing through the duct is diverted by the 
baffle element wall to generate a zone of air rare 
faction adjoining the Slit-like passage and its 
opening tending to draw fuel from within the con 
duct eleinent through the slit-like passage into 
the air of the intake conduit. 

2. In an intel'nal combustion engine carburetor 
having an air conducting passageway there 
through in communication with the engine in 
take manifold, a fuel feed bar for introducing 
liquid fuel to Said passageway comprising a tube 
body having three flat sides and being in a lineally 
extending relation across said passageway from 
one to the other side thereof with one said fiat 
Side in a plane parallel to and facing toward the 
paSSageWay Outlet and the other flat sides in 
clined to and facing the passageway inlet; said 
outlet facing flat side having a pair of parallel 
slit openings in communication with the tube body 
interior; the tube body having open end for con 
nection with a source of liquid fuel; and each of 
Said parallel slit openings having its mouth in 
plane With Said outlet facing flat side along an 
edge of the inlet facing flat side most nearly proxi 
mate the outlet of said passageway. 
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