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[ 5 7] ABSTRACT 

Means for use in conjunction with the carburetor of 
an internal combustion engine wherein, for improving 
the mixture of air and fuel, an atomizer sleeve is ar 
ranged in a suction channel directly behind the throt 
tle valve. The atomizer sleeve is provided with guide 
elements possessing approximately radially extending 
impact elements and throughpassage openings. The 
guide elements extend essentially over the entire 
cross-section of the suction ?ow and are arranged in 
spaced relationship with regard to one another. The 
atomizersleeve is provided at its end neighboring the 
throttle valve with a substantially segmented spherical 
shaped recess, the con?guration of which exactly cor 
responds to the compartment swept by one-half of the 
throttle valve upon opening the throttle valve. 

12 Claims, 4 Drawing Figures 
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I MEANS FOR USE IN CONJUNCTION WITH A 
CARBURETOR OF AN INTERNAL COMBUSTION 
ENGINE FOR IMPROVING THE COMBUSTION OF 

FUEL 

BACKGROUND OF THE INVENTION 

The present invention broadly relates to the internal 
combustion art and, more speci?cally, relates to means 
for use in conjunction with the carburetor of an inter 
nal combustion engine, wherein such means incorpo 
rates an atomizer sleeve arranged in the suction chan 
nel behind the throttle valve of the carburetor for'im 
proving the fuel-air mixture. ' 

It is known that not all of the fuel, in the form of a 
homogeneous fuel-air mixture, atomized by the nozzles 
of the carburetor of an Otto-cycle engine, reaches the 
combustion chambers of the engine, rather a portion 
thereof deposits along the walls of the'carburetor and 
the suction channel in the form of a condensate. This 
undesired condensation especially occurs at the region 
of the throttle valve of the carburetor and impairs the 
homogeneity of the mixture of air and fuel. Conse 
quently, there is only a partial combustion of the fuel 
as complete combustion cannot be obtained. This again 
leads to the well-known exhaust gas problems, a reduc 
tion in engine efficiency, and increased consumption of 
fuel. 

In order to improve upon the formation of the mix 
ture and the combustion, different proposals have al 
ready been made in the art without, however, actually 
realizing a satisfactory solution with the use of rela 
tively simple means. Thus, for instance, one proposal 
contemplates arranging in the suction channel, at a cer 
tain spacing behind the throttle valve, a ring-shaped in 
termediate ?ange, the purpose of which is to detach the 
fuel condensate by means of a withdrawal edge which 
?ows along the wall, to release such and deliver same 
to the main suction mixture stream. The primary draw 
back of this arrangement, although relatively simple, 
resides in the fact that apart from the outer ring-shaped 
flow of the mixture along the walls, the main stream re 
mains essentially unaffected by the intermediate ?ange 
insert which essentially only consists of a ?at ring, the 
diameter of which is slightly smaller than the diameter 
of the suction conduit. 
A certain in?uencing of the main core ?ow of the 

mixture can be realized by a different proposal known 
in the art which contemplates using an insert consisting 
of an atomizer sleeve which is arranged in the suction 
channel behind the throttle valve in the direction of 
?ow. This atomizer sleeve is provided with radially in 
wardly protruding ribs which extend in the direction of 
the lengthwise axis of the sleeve at a certain angle and 
should ?nely atomize the mixture. A primary drawback 
which can be attributed to this known atomizer sleeve, 
intended to be arranged at the inlet or outlet of the car 
buretor, resides in the fact that the ?ow and gas forma 
tion is not in?uenced in particular at the critical space 
directly behind the throttle valve, since an additional 
turbulence can only first be attained after a certain dis 
tance downstream of the throttle valve. Moreover, the 
degree of additional turbulence appears to leave some 
thing to be desired, since the ribs do not extend over 
the entire ?ow cross-section. Thus, just as was previ 
ously the case, here also there remains a more or less 
non-in?uenced core flow at the center of the suction 

0 

15 

25 

30 

35 

40 

55 

60 

65 

2 
channel, even though a certain improvement is'realized 
in contrast to the previously mentioned prior art pro 
posed intermediate ?ange insert, which does not ex 
hibit any built-in elements or attachments and on] 
comprises a smooth ring. ~ 

SUMMARY OF THE INVENTION 

Therefore, starting with the aforementioned consid 
erations of the prolems existing in the art and the afore 
discussed state-of-the-art proposals, it is a primary ob 
ject of the present invention to further improve upon 
the‘homogeneity of the fuel-air mixture and to realize 
as complete combustion thereof as possible. 
Another and more speci?c object of the present in 

vention aims at the provision of means for use in con 
junction with the carburetor of an internal combustion 
engine interposed at or between the carburetor and in 
ternal combustion engine for increasing the homogene 
ity of the fuel-air mixture and realizing a more com~ 
plete combustion thereof. 
Yet a further significant object of the present inven 

tion relates to means for improving upon the homoge 
neity of the fuel-air mixture of an internal combustion 
engine and the complete combustion of such mixture, 
so as to increase engine performance, and produce ex 
haust gases which have more completely burned so as 
to minimize air pollution. 
Now in order to implement these and still further ob 

jects of the invention, which will become more readily 
apparent as the description proceeds, there is proposed 
an atomizer sleeve arranged directly behind the throttle 
valve and equipped with guide elements or members, 
for instance in the form of sheet metal guides, possess 
ing impact elements and throughpassage openings. The 
guide members extend essentially over the entire cross— 
section of the suction ?ow and are arranged in spaced 
relationship from one another. The atomizer sleeve is 
provided at its end neighboring the carburetor throttle 
valve with a segmented spherical-shaped recess, the 
con?guration of which essentially exactly corresponds 
to the space across which moves or sweeps one-half of 
the throttle valve upon opening such throttle valve. 
Hence, according to the invention, the formation of 

the fuel-air mixture is notably improved at the particu 
larly critical space directly behind the throttle valve 
since the atomizer sleeve of this development advanta 
geously connects or merges without any spacing di 
rectly with the throttle valve, so that there are avoided 
possible dead spaces. 
Moreover, with this arrangement the pivotability of 

the carburetor throttle valve is not impaired in any way 
since the inventive atomizer sleeve is provided at its 
end neighboring the throttle valve with a segmented 
spherical-shaped recess, the shape of which exactly 
corresponds to the shape which one-half of the throttle 
valve assumes when such is pivoted in the direction of 
the atomizer sleeve when the throttle valve is opened. 

Apart from the direct connection of the atomizer 
sleeve of the invention at the region of the throttle 
valve, there also contributes to the improvement of the 
formation of the fuel-air mixture the feature that the 
atomizer sleeve of this development is provided with 
guide members for the fuel-air mixture which extend 
over the entire cross-section of the suction ?ow, so that 
there is realized an intimate admixture and turbulence 
of the entire mixed stream of fuel and air, including the 
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core flow. This intimate admixture of fuel and air is still 
further promoted by the impact elements and through 
?ow openings which are provided according to the in 
vention and which are formed at the guide members 
and preferably arranged at equidistant spaces from one 
another. 
A particularly advantageous physical manifestation 

of the inventive atomizer sleeve can be realized if the 
latter is equipped with at least one air suction opening 
communicating with the atmosphere for the purpose of 
sucking-in supplementary air into the internal compart 
ment of the atomizer sleeve. 
The axial length of the atomizer sleeve preferably 

amounts to about 1.5 times the diameter of the suction 
conduit. Since the atomizer sleeve is therefore rela 
tively short, there is practically no increase in the ?ow 
resistance, so that any possible impairment of the 
charge or ?lling weight of the cylinder of the engine 
can be avoided. 

BRIEF DESCRIPTION OFv THE DRAWING 

The invention will be better understood and objects 
other than those set forth above, will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawing wherein: 
FIG. 1 is a longitudinal sectional view through a por 

tion of the carburetor equipped with an atomizer sleeve 
construction of this development; 
FIGS. 2 and 3 are respective cross-sectional views of 

the arrangement of FIG. 1, taken substantially along 
the line II-II and III-III thereof, showing two pre 
ferred constructional embodiments of atomizer sleeves; 

FIG. 4 is an enlarged fragmentary sectional view of 
one embodiment of sheet metal guide members pro 
vided for the atomizer sleeve andviewed along the sec 
tion region IV; and 
FIG. 5 is an enlarged fragmentary sectional view, 

similar to the showing of FIG. 4, of a modi?ed con 
struction of sheet metal guide members. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Considering now the drawing, it is to be understood 
that essentially only the components of the invention 
necessary for a complete understanding of the underly 
ing principles thereof, have been shown in the drawing, 
and speci?cally at the region of the throttle or ?ap 
valve of FIG. I, and all other components of the carbu 
retor and engine of conventional design not absolutely 
required for understanding such concepts have been 
omitted for the purpose of preserving clarity in illustra 
tion. Hence, by referring to FIG. 1 in particular, it will 
be seen that there is provided a throttle valve 1 which 
is associated with the conventional carburetor, and 
such valve is pivotably mounted at a pivot shaft 20 and 
comprises the two valve halves la. The throttle valve 
1 can be mounted as part of the carburetor or in a con 
duit extending between the carburetor and the internal 
combustion engine. Irrespective of whether the throttle 
valve is installed as part of the carburetor or arranged 
in a conduit between the carburetor and the internal 
combustion engine, such will be generally conveniently 
considered as the carburetor throttle valve 1. Now di 
rectly behind this carburetor throttle valve 1, generally 
arranged to be rotatable in a cylindrical carburetor out 
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4 
let or discharge channel 2, there is arranged an atom 
izer sleeve or conduit 3 which constitutes an essential 
component of this development. This atomizer sleeve 
3 extends over a portion of its axial length into a suc 
tion channel 4 which is ?anged to the channel 2, the 
channel 4 leading to the cylinder or cylinders of a not 
particularly illustrated but conventional internal com 
bustion engine, particularly an Otto-cycle engine. 
As will be readily apparent by inspecting the drawing, 

the atomizer sleeve 3 occupies the entire cross-section 
of the channels 2 and 4 and assuming that the channels 
2 and 4 have a circular cylindrical con?guration, then 
such atomizer sleeve 3 likewise has a circular cylindri 
cal con?guration. The entire suction cross-section of 
the atomizer sleeve 3 is provided with guide members 
or elements 5, in the form of, for instance, sheet metal 
guide members, arranged at a spacing from one an 
other. The guide members 5 are provided with radially 
extending impact elements 6 _(FIG. 4) or 12 (FIG. 5), 
and throughpassage openings 7 which are uniformly 
distributed over the surface of each guide member 5. 
With the embodiment depicted in FIG. 4, these impact 
elements 6 and throughpassage openings 7 can be sim 
ply formed by a suitable punching or stamping opera 
tion, to produce the ?exed impact portions 6 which are 
displaced out of the plane of the material. Another ex 
tremely simple technique for forming the impact ele 
ments l2 and the throughpassage openings7 as shown 
in the modi?ed embodiment of FIG. 5, is to bend the 
guide members at the desired locations by a stamping 
or punching operation in a direction transverse to the 
plane of the material. By virtue of these ?exed or bent 
out portions there are thus formed, in a single working 
operation, the impact elements 12 and the throughpas 
sage openings 7 and there is produced an arrangement 
which can be compared in appearance to the well 
known vegetable and fruit grating implements, as such 
are employed for instance for grating apples and pota 
toes. 
A further improvement in the turbulence and atomi 

zation produced by the guide members can be realized 
if the atomizer sleeve 3 is equipped with at least one air 
suction opening 8 which communicates with the sur 
rounding or ambient atmosphere and serves for the 
sucking-in of supplementary air into the atomizer 
sleeve. The throughflow cross~section of the air suction 
opening 8 advantageously arranged directly behind the 
throttle valve 1 is, as a general rule, controlled as a 
function of the position of the throttle valve, specifi 
cally in such a way that upon opening the throttle valve 
the cross-section is simultaneously increased. This con 
trol can occur in different ways. A particularly simple 
way is a control wherein there is provided a slide which 
is fixedly connected with the throttle valve and which 
upon opening the throttle valve more or less closes the 
air suction opening. 
As also can be clearly seen by referring to FIG. 1, the 

atomizer sleeve 3 of this development is arranged di 
rectly behind the throttle valve 1. In a strict sense, this 
is only applicable for the one-half i.e. the illustrated 
left_half, of the atomizer sleeve 3 of FIG. 1 which is dis 
posed opposite that half of the throttle valve which dur 
ing opening of the throttle valve rotates away from the 
atomizer sleeve 3. In order to avoid impairing the piv 
otal and rotational movement of the throttle valve 1, 
the other half of the end of the atomizer sleeve 3 is pro 
vided with a segmented spherical-shaped recess 9, the 
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shape of which exactly corresponds to the space across 
which sweeps or wipingly moves the other half of the 
throttle valve when the throttle valve is open. In this 
case one is referring to the half of the throttle valve 1 
which moves in the direction of the atomizer sleeve, i.e. 
the right-half of the throttle valve 1 of FIG. 1. 
As should be apparent from the previous consider 

ations, within the realm of the technical possibilities, 
the inventive atomizer sleeve 3 is directly connected at 
the throttle valve 1, so that within the realm of the pos 
sible, there are prevented all dead spaces at the, region 
behind the throttle valve and there is realized a very in 
timate and homogeneous mixture formation. 
With regard to the distribution of the guide members 

or elements 5 over the suction cross_section of the at 
omizer sleeve 3, there are no further requirements or 
prerequisites, provided that the guide members are ex 
tensively uniformly distributed over the ?ow cross 
section. Thus, for instance, the sheet metal guide mem 
bers or elements can be arranged parallel to one an 
other at a uniform spacing, as such has been illustrated 
in FIG. 2. If desired, there can be provided transverse 
to this arrangement according to FIG- 2, a further sheet 
metal guide arrangement, so that in cross-section there 
is produced a grid-like pattern. Depending upon the re 
quirements of the individual situation,qthe sheet metal 
guide members can be extended directly to the outer 
ring-shaped wall of the atomizer sleeve, so that there 
are formed a number of separate channels which are 
only interconnected with one another via the through 
flow openings 7. Such type arrangement can then, for 
instance, be advantageous if there should be especially 
realized an improvement in the formation of the fuel 
air mixture at the part throttle or load mode. With the 
throttle valve only slightly open during the part throttle 
mode there is formed mainly at the region of the throt 
tle valve a fuel-air ?ow which in cross»section possesses 
the shape of a narrow ring-shaped or annular channel. 
If this ring-shaped channel ?ow, without increasing its 
cross-section, should be ?rst of all also initially further 
conveyed through the atomizer sleeve, then there can 
be maintained an unchanged high velocity which favor 
ably in?uences the admixture and atomization. At least 
initially the ring-shaped channel ?ow is only guided 
within the outermost ring-shaped channel of the atom 
izer sleeve which is extensively separated from the 
inner ring-shaped channels. In so doing, there is of ad 
vantage a constructional arrangement of the sheet 
metal guide elements according to the illustration of 
FIG. 3. This arrangement is also advantageous from the 
standpoint of manufacturing same since the sheet metal 
guide elements serving to form the different ring 
shaped channels can be constituted by a single spirally 
wound sheet metal guide member or element. Of 
course instead of using this proposed construction it 
would be possible to provide a number of concentric 
guide members or elements, wherein however the man 
ufacturing costs are somewhat greater. 
The connection of the sheet metal guide elements 

with one another and with the outer ring-shaped wall 
3' of the atomizer sleeve 3 can occur in any random de 
sired manner, for instance through the use of spacers 
and webs 10. 
The construction and arrangement of the through 

?ow openings and the radial extending impact elements 
can be randomly selected. 
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6 
As trails have shown, there can be realized with the 

device of the invention employed with a carburetor a 
decisive reduction in the exhaust gases, especially as 
concerns CO-content. Additionally, the efficiency of 
they engine is increased while simultaneously reducing 
the consumption of fuel. A further decisive advantage 
is that all of these advantages can be realized with a re 
ally simple arrangement which moreover can be subse 
quently installed at already existing carburetors. The 
inventive atomizer sleeve can be readily and very sim 
ple subsequently installed at existing carburetors, 
wherein it is of importance to recognize that thecarbu 
retors may be generally of any random design and con 
struction. ' 

Accordingly, the carburetor, which already during its 
fabrication can be provided with the aforediscussed at 
omizer sleeve, is not limited to a certain type of carbu 
retor, such as an inverted type or downdraft carburetor 
or the like. 
While there is shown and described present preferred 

embodiments of the invention, it is to be distinctly un 
derstood that the invention is not limited thereto, but 
may be otherwise variously embodied and practiced 
within the scope of the following claims. 
Accordingly, what is claimed is: 
1. Means for use with a carburetor of an internal 

combustion engine for improving the fuel-air mixture, 
and employed in combination with a throttle valve and 
a suction channel, said means comprising an atomizer 
sleeve arranged in the suction channel directly behind 
the throttle valve and extending axially therefrom, 
guide element means provided for said atomizer sleeve, 
said guide element means possessing approximately ra 
dially extending impact elements and throughflow 
openings, said guide-element means extending essen 
tially over the entire suction ?ow cross-section and ar 
ranged in spaced relationship from one another, said 
atomizer sleeve being provided at its end neighboring 
the throttle valve with a substantially segmented spheri 
cal-shaped recess, the shape of which corresponds ex 
actly to the space across which sweeps one-half of the 
throttle valve upon opening the throttle valve. ’ 

2. Means as defined in claim 1, wherein the atomizer 
sleeve possesses at least one air suction opening com 
municating with the surrounding atmosphere for suck 
ing supplementary air into the atomizer sleeve. 

3. Means as defined in claim 1, wherein said guide el 
ement means comprises guide members substantially 
uniformly distributed over the entire internal space of 
the atomizer sleeve and substantially equidistantly 
spaced from one another. 

4. Means as defined in claim 1, wherein the guide ele 
ment means have radially inwardly protruding impact 
elements in the manner of a grating sheet. 

5. Means as de?ned in claim 1, wherein the axial 
length of the atomizer sleeve amounts to approximately 
1.5 times its diameter. 
6. Means as de?ned in claim 1, wherein said guide el 

ement means at least at the region of the atomizer 
sleeve neighboring the throttle valve forms substan 
tially ring-shaped channels which are closed from one 
another and which only communicate with one another 
via the through?ow openings. 

7. Means as defined in claim 1, wherein the guide ele 
ment means comprises a number of individual guide 
members and the impact elements and through?ow 
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openings are uniformly distributed over the entire sur 
face of each guide member. 

8. Means as de?ned in claim 1, wherein said guide el 
ement means comprises a number of individual guide 
members of substantially rectangular con?guration ar 
ranged substantially parallel to the longitudinal axis of 
an outlet channel of the carburetor. 

9. Means as de?ned in claim 1, wherein said guide el 
ement means comprises a single spirally wound guide 
member. 

10. Means as de?ned in claim 2, wherein the 
through?ow cross-section of the air suction opening 
can be controlled as a function of the position of the 
throttle valve. 

11. Means as de?ned in claim 2, further including 
means for controlling the air suction opening. 

12. Means for use with a carburetor of an internal 
combustion engine for improving the mixture of air and 
fuel, and employed in combination with a throttle valve 
and a suction channel, said means comprising an atom 
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8 
izer sleeve arranged in the suction channel directly be 
hind the throttle valve and extending axially therefrom, 
guide elements means provided for said atomizer 
sleeve, said guide element means possessing axially 
spaced impact elements and through?ow openings, 
said guide element means extending essentially over 
the entire suction ?ow cross-section of the suction 
channel and arranged in spaced relationship from one 
another, said impact elements extending approximately 
radially to form extended surfaces within each of said 
guide element means upon which an air-fuel mixture 
impinges, said impact elements and through?ow open 
ings causing said air-fuel mixture to move radially as 
well as downwardly as it traverses said atomizer sleeve, 
said atomizer sleeve being provided at its end confront 
ing the throttle valve with a recess through which 
moves a part of the throttle valve upon opening of the 
throttle valve and supplemental air inlet means for said 
atomizer sleeve. 

* * * * ll‘ 


