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(57) ABSTRACT 
The annulus (20) around the fuel feed stud (8) which 
seals the rotor (14) of this central injection device is 
connected to a stowage compartment (40) for intake air 
by way of a ball bearing (7). In the case of the impeller 
(31, 35) driven rotor (14), the stowage air pressure 
counteracts the leakage fuel pressure in the annulus 
(20). By adapting adopting the width of the opening 
of the stowage compartment (40), the stowage air pres 
sure is adjusted to be equal to or slightly higher than the 
leakage fuel pressure, so that no fuel can flow out of the 
annulus (20). To enrich the fuel of the air-fuel mixture 
in the higher load range, a width of opening of the 
stowage compartment (40) is provided where the stow 
age air pressure at the corresponding RPM's becomes 
smaller than the leakage fuel pressure and the rotor (14) 
delivers additional fuel. A ventilating passage (42) 
connects the stowage compartment (40) with the annu 
lus (33) which conducts the fuel discharged from the 
fuel outlet opening (16) to the spray ring (35) below the 
blades (38). This ventilation ensures an undisturbed 
fuel delivery into the annulus (33). This injection device 
produces an air-fuel mixture in which the toxic constitu 
ents in the exhaust lie uniformly below the limit values 
and there are no high peak values for the toxic con 
stituents. When the rotor (14) is at rest, an internal fuel 
level "N" is established therein. During ingested air-driven 
rotation of the rotor, fuel is seguentially flowed through the 
fiuel feed stud (8) downward across the at-rest fuel level, 
laterally through the rotor via an internal passage portion 
(7c) therein, upwardly through the rotor, via an internal 
passage portion (17d) therein, across the fuel level, and 
then outwardly through a lateral fuel outlet opening (16) 
into a concentric annulus (33). The fuel then flows down 
ward through the annulus (33) to the spray ring (35) below 
the blades (38). 

20 Claims, 2 Drawing Sheets 
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CENTRAL INJECTION DEVICE FOR INTERNAL 
COMBUSTION ENGINES 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation of application Ser. No. 
906,339, filed Sep. 11, 1986, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a central injection device for 
internal combustion engines, and more particularly to 
such a device having a rotor with an impeller driven by 
the intake air stream, the rotor being mounted in a hous 
ing for rotation about a fixed fuel feed stud connected to 
a fuel feed conduit and extending into a central borehole 
of the rotor but without contacting the wall of the bore 
hole. The device further has a fuel outlet opening lying 
within the rotor, the rotor having a lateral fuel outlet 
opening connected to a connecting passage leading 
within the rotor to the fuel outlet opening of the fuel 
feed stud, a narrow annulus being provided between the 
fuel feed stud and the wall of the rotor borehole. The 
discharge orifice of the annulus, as well as the lateral 
fuel outlet opening, is located above a fuel level estab 
lished when the rotor is at rest in the rotor borehole. 
With such arrangement the rotor is sealed as any leak 
age fuel, which is displaced radially by centrifugal 
forces from the outlet opening of the fuel feed stud 
located between the fuel level, is picked up by the annu 
lus. 
A central injection apparatus of the aforedescribed 

type is generally disclosed in German Pat. No. 25.36996 
entitled "Carburetor for Internal Combustion Engines". 
In all operating phases of the internal combustion en 
gine, carburetors, or rather, central injection devices, of 
the above type generally deliver a quantity of atomized 
fuel into the intake manifold which is in direct propor 
tion to the quantity of air drawn in and which produce 
an air-fuel mixture which is properly adjusted to ensure 
quantities of toxic substances in the exhaust which lie 
below the allowable limits. 

However, it has been shown in these central injection 
devices that the quantity of toxic substances in the ex 
haust can reach peak values during operation, exceed 
ing the allowable limits. These peak values are essen 
tially attributable to a completely uncontrolled delivery 
of leakage fuel from the narrow annulus between the 
fuel feed stud and the rotor into the intake manifold. 
Moreover, the quantity of fuel which is delivered by the 
rotor of the central injection apparatus of known con 
struction and which bears a linear relationship with the 
quantity of air drawn in over the entire operating range 
of the internal combustion engine, is considered unsatis 
factory for internal combustion engines which need an 
air-fuel mixture enriched with fuel at the full load range. 

SUMMARY OF THE INVENTION 
A central injection device of the aforementioned type 

is arranged in accordance with the invention such that 
there is no uncontrolled delivery of leakage fuel from 
the annulus between the rotor and the fuel feed stud, 
and is capable of being used to enrich the air-fuel mix 
ture with fuel at a higher load range without requiring 
additional parts. 
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2 
In the rotor of the present device, a stowage compart 

ment, whose periphery is defined by a concentric stow 
age ring and which is directly impinged upon by the 
intake air stream, is connected to the annulus, and an air 
overpressure is produced through the stowage com 
partment in the annulus which counteracts the leakage 
fuel pressure. In this annulus the air overpressure pro 
duced therein for all intake air stream velocities and, 
thus, for all rotational speeds of the impeller, is depen 
dent upon the width of the opening of the stowage 
compartment directly impinged upon by the air stream 
and upon the geometry of the stowage ring defining its 
periphery so that, employing these parameters, an air 
overpressure can be established in the annulus which 
balances the leakage fuel pressure induced by centrifu 
gal forces, or which is only slightly greater than the 
leakage fuel pressure. It is thus ensured that the fuel 
passage from the fixed fuel feed stud to the connecting 
passage leading to the fuel outlet opening in the rotor is 
always sealed with fuel against penetrating air, and that 
there is no uncontrolled outflow of leakage fuel from 
the discharge orifice of the annulus. 

Advantageously, for establishing the air overpressure 
the stowage ring is provided with an inner wall which 
tapers conically in the direction of flow of the intake air 
stream. In rotor mounted to rotate in the housing by 
means of a ball bearing located at each rotor face, the 
stowage compartment can be connected with the dis 
charge orifice of the annulus via the space between the 
inner and outer race of the ball bearing located up 
stream of the intake air stream. 
To provide a more reliable sealing of the connecting 

passage against any incursion of air, an additional cen 
trifugal seal may be provided formed by a suction pin 
provided at the bottom of the rotor borehole, in the 
surface of which there is an inlet opening for the con 
necting passage leading to the lateral fuel outlet open 
ing, and a hollow cylindrical end piece of the fuel feed 
stud surrounding the suction pin without contacting 
same. Preferably, the end piece of the fuel feed stud is 
tapered, so that in a narrow annulus the inner end sec 
tion has a correspondingly greater clearance space. 
With the thusly widened end section of the annulus, a 
substantially large supply of fuel is kept available for 
sealing. This greatly facilitates establishing and main 
taining the proper air overpressure required for sealing. 

In another advantageous feature of the invention, the 
lateral fuel outlet opening discharges into a concentric 
annulus extending along a midsection of the roter and is 
tightly sealed at the end located upstream of the intake 
air stream, the annulus being connected to the stowage 
compartment by at least one ventilating passage which 
opens into the interior of the annulus, the outer circum 
ference of which being limited by a wall which extends 
conically in the direction of flow of the intake air 
stream. The annulus is open at the end located down 
stream, such as through a number of boreholes, toward 
a concentric spray ring which extends in the direction 
of flow of the intake air. The fuel, which is delivered 
into the annulus through the fuel outlet openings when 
the rotor is turning, flows downstream as a thin film on 
the conical wall of the annulus and through the bore 
holes to the spray ring, and from the spraying edge 
thereofit is atomized into a mist consisting offine drop 
lets, during which period air is also introduced from the 
stowage compartment into the annulus through the 
ventilating passage. By such a venting of the annulus, an 
even and unimpeded outflow of the fuel delivered 
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through the fuel outlet opening to the spray ring is 
ensured at all rotor speeds, thereby precluding the oc 
currence of concentration peaks of toxic substances 
resulting from an uneven fuel flow. 

then the rotor is at rest, an internal fuel level is estab 
lished therein. During ingested air-driven rotation of the 
rotor, fuel is sequentially flowed through the fuel feed stud 
downwardly across the at-rest fuel level, laterally through 
the rotor, upwardly through the rotor across the fuel level, 
and then outwardly through the lateral fuel outlet opening 
into the concentric annulus. As previously described, the 
fuel then flows downwardly through the annulus and 
across the fuel level to the spray ring which is disposed 
downstream from the bladed portion of the rotor. 
The spray ring can be offset radially outwardly from 

the conical wall of the annulus and may have an inner 
wall which tapers conically in the direction of flow of 
the intake air, so that some fuel can accumulate within 
the spray ring when the rotor is turning. The formation 
of such a fuel supply, even though small, promotes a 
steady operation of the internal combustion engine and 
is especially advantageous when there are abrupt 
changes from high to low rotor speeds. 
The central injection device in accordance with the 

present invention can be used to enrich an air-fuel mix 
ture with fuel during a higher load range of the internal 
combustion engine. Such use is distinguished, according 
to the invention, by the fact that by adapting the width 
of the opening of the stowage compartment, which is 
exposed to the intake air stream, to the velocity of flow 
of the air drawn in at the higher load range, an air pres 
sure is produced in the annulus which counteracts the 
leakage fuel pressure in the annulus, which air pressure 
is smaller than the leakage fuel at the higher load range 
and which allows a controlled outflow of leakage fuel 
from the annulus. The leakage fuel flowing out of the 
annulus reaches the stowage compartment and is atom 
ized either by means of the stowage ring or, when an 
annulus is connected to the stowage compartment by 
ventilating passages, through the ventilating passages 
and through the annulus to the spray ring, by which it 
is atomized. The appropriate width of opening of the 
stowage compartment can be determined experimen 
tally without difficulty, during which material is re 
moved, preferably from the inside wall of the stowage 
ring, until the exhaust has the desired CO values. In this 
manner, it is possible to establish in the exhaust, as de 
sired, a CO content from 0.1 volume percent on up 
wards. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view of the central 
injection device according to the invention; 
FIG. 2 is a top plan view of the central injection 

device of FG. 1. 

DETALED DESCRIPTION OF THE 
INVENTON 

The central injection device disclosed in the draw 
ings comprises a hollow cylindrical housing 1 having at 
the opposed ends thereof radial struts 2 and 3 on which 
central supporting structures 4 and 5 are respectively 
mounted. The outer races of ball bearings 6 and 7 are 
mounted on structures 4 and 5. A central fuel feed stud 
8, having a coaxial feed borehole 9, is connected to an 
intake pipe 12 which extends into a float chamber 13. 
Stud 8 extends from the upper bearing support 5 and has 
a feed passage 11 projecting radially outwardly from 
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4. 
one of struts 3, the passage having an outer radial shoul 
der 10. A rotor 14, which has a central borehole 15 for 
receiving the fuel feed stud 8 without making contact 
therewith, is attached at opposite ends to the inner races 
of the ball bearings 6, 7 and rotates about the central 
axis of the fuel feed stud 8. At the upper end of the 
cylindrical mid-section 14a of the rotor there is pro 
vided a lateral fuel outlet opening 16 in the form of an 
orifice or an aperture and to which is connected within 
the rotor a connecting passage 17 leading to an outlet 
opening 9a of the feed bore 9 in the fuel feed stud 8. 
An inlet opening 17a of the connecting passage 17 is 

located on the face of a cylindrical intake pin 18 which 
projects upwardly from the bottom of a rotor bore 15, 
and the connecting passage 17 is comprised of an initial 
section 17b coaxial with the axis of rotation and extend 
ing downwardly from the inlet opening 17a, a mid-sec 
tion 17d being connected thereto by a radial section 17c 
and lying preferably parallel to the axis of rotation, and 
the radial final section 17e with a lateral fuel outlet 
opening 16 being disposed higher than the inlet opening 
17a of the connecting passage 17. A fuel level N is set by 
the float to a level which, with the rotor at rest, lies 
between the outlet opening 16 and the inlet opening 17a. 
The intake pin 18 comprises one part of a "centrifugal 

seal", the other part of which comprises a hollow cylin 
drical end piece 19 of the fuel feed stud 8 surrounding 
the intake pin 18 without being in contact therewith. 
The end piece 19 has an outer diameter slightly less than 
the fuel feed stud 8, so that a narrow annulus 20 be 
tween the outer wall of the fuel feed stud 8 and the wall 
of the rotor borehole 15 has an enlarged inner end por 
tion 21 surrounding the hollow cylindrical end piece 9, 
the inner end portion 21 being connected to the outlet 
opening 9a of the feed borehole 9 in the fuel feed stud 8 
and to the inlet opening 17a of the connecting passage 
17 via the space between the intake pin 18 and the hol 
low cylindrical end piece 19. 
An impeller 30 is attached to the rotor 14 by a shell 

31, with the wall 32 of the shell, which flares conically 
downwardly, defining an annulus 33 extending along 
the mid-portion 14a of the rotor as outer periphery. The 
lateral fuel outlet opening 16 of the rotor 14 opens into 
the annulus 33 near its upper closed end. The annulus 33 
is opened downwardly at its bottom end by a number of 
holes 34, for example, eight, in the inner flange 31a of 
the impeller shell 31, which holes are substantially par 
allel to the axis of rotation. Below the inner flange 31a 
the impeller shell 31 is constructed as a spray ring 35 
which preferably has a conical inwardly tapering inner 
wall 36 and a spray ring 37 located below the blades 38 
of the impeller 30. 
The upper end of the impeller shell 31 has a concen 

tric stowage ring 39 having a diameter greater than the 
outer diameter of the upper supporting structure 5 and 
which forms the circumferential wall for an annular 
stowage compartment 40 for the intake air. The stow 
age compartment is open at the top. The stowage ring 
39 preferably has an inner wall 39a which flares coni 
cally upwardly and has an edge lying above the blades 
38. 
The upper ball bearing 7 is positioned it such manner 

that it has clearance both from the inner face of the 
supporting structure 5 and from the bottom of the stow 
age compartment 40, so that the latter is connected to 
the discharge orifice 20a of the narrow annulus 20 via 
the opening between the inner and outer races of the 
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ball bearing 7 and the space between the ball bearing 7 
and the face of the supporting structure. 
The rotor mid-section 14a also has at least one venti 

lating passage 42 leading from the bottom of the stow 
age compartment 40 into the annulus 33 and opening 
thereinto approximately at its midpoint. 
The hollow cylindrical housing 1 of the central injec 

tion apparatus is a part of the intake pipe and is con 
nected, by means of a conical spacer 43, with a section 
44 of an intake pipe containing the throttle valve 45. 
As mentioned above, the fuel level N is set to lie 

between the level of the inlet opening 17a of the con 
necting passage 17 and the level of the fuel outlet open 
ing 16 when the rotor is at rest, and since the discharge 
orifice 20a still lies above the fuel outlet opening 16, no 
fuel can flow out of the rotor. The rotor borehole 15 is 
filled with fuel in the transition area from the fuel feed 
stud 8 to the inlet opening 17a. 
During operation, the air drawn in by the internal 

combustion engine drives the impeller which, in turn, 
drives the rotor, during which the rotational speed of 
the rotor bears a linear relationship to the flow velocity 
and, thus, to the quantity of intake air. 
The fuel is delivered through the connecting passage 

17 to the fuel outlet opening 16 by the effective centrifu 
gal acceleration, the fuel being accumulated in the ra 
dial end section 17e of the connecting passage and being 
applied at the fuel outlet opening 16 with a pressure 
which varies in proportion to the square of the rota 
tional speed. The fuel which is discharged from the fuel 
outlet opening 16 into the annulus 33 flows down 
wardly along its conical wall 32 and through the holes 
34 to the spray ring 35, whose atomizing edge 37 dis 
perses it as a fine fog. Since the quantity of fuel deliv 
ered from the fuel outlet opening 16 bears a linear rela 
tionship to the quantity of intake air, a constant air ratio 
results for the air-fuel mixture during all operating pha 
ses of the internal combustion engine. Due to the coni 
cal inner wall 36 of the spray ring 35 tapering inwardly 
toward the spray edge 37, a small supply of fuel accu 
mulates inside the spray ring at higher RPM's. Owing to 
the runoff of the small quantity of fuel, the run of the 
internal combustion engine is evened out when sud 
denly passing from high to low RPM's. 
When the rotor turns, centrifugal forces also act on 

the fuel present in the rotor bore 15, so that a fuel pres 
sure develops in the narrow annulus 20, which varies in 
proportion to the square of the rotational speed. This 
pressure is relatively small because of the small radius of 
the rotor bore 15 in relation to the distance of the fuel 
outlet opening 16 from the axis of rotation. However, at 
higher RPM's it is sufficient to allow fuel to flow out of 
the annulus. Leakage fuel is prevented by the air over 
pressure produced, according to the invention, in the 
annulus 20 via the stowage compartment 40 and coun 
teracting the leakage fuel pressure. It has been shown 
that solely by appropriately constructing the stowage 
ring 30 and by dimensioning the opening of the stowage 
compartment directly exposed to the intake air stream 
which, in the embodiment shown, is determined by the 
inside diameter of the stowage ring 39 and by the out 
side diameter of the upper supporting structure S con 
taining the ball bearing 7, can an air pressure be ob 
tained in the annulus 20 which balances the leakage fuel 
pressure over the entire speed range of the rotor, so that 
no leakage fuel can flow out. The fuel supply contained 
in the broadened inner end section 21 of the annulus 20 
maintains at all rotational speeds the space between the 
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6 
intake pin 18 rotating with the rotor and the end piece 
19 of the fixed fuel feed stud 8 filled with fuel, so that 
even with a slightly higher air pressure in the annulus 
relative to the leakage fuel pressure no air can enter the 
connecting passage 17 and each the fuel outlet opening 
16 therethrough. 
As mentioned earlier, to obtain the desired enriching 

of the air-fuel mixture in the higher load range of the 
internal combustion machine, an opening width of the 
stowage compartment 40 is determined experimentally 
from the ratio of the diameters of the stowage ring 39 to 
the ball bearing support or to the supporting structure 5 
where the air pressure in the annulus 20 is slightly larger 
than the leakage fuel pressure in the lower load range, 
but is slightly lower than the leakage fuel pressure in the 
higher load range, so that more leakage fuel is dis 
charged from the annulus 20 for enrichment. The 
changeover from a slightly higher to a lower air pres 
sure in the annulus occurs in a sufficiently well-defined 
small speed range and results in a controlled delivery of 
leakage fuel. 
The results that can actually be obtained with a cen 

tral injection apparatus according to the invention are 
shown by the following numerical representation relat 
ing to an injection apparatus of the construction shown 
in the drawing: 

Diameter of rotor bore 15 3.5 inn 
Diarieter of fuel feed stud 8 3.4 mm 
Outside diameter of end piece 19 2.S in 
Diameter of feed bore 9 tapered to 1.4 .8 ran 
Connecting passage 7 
Initial section 17b diameter ... nn 
Central section d diameter ... an 
End section 7e diarieter 2.0 mm 
Fuel outlet opening diameter 0.5 mm 
Intake pin 18, outside diam. .7S inn 
Inside diameter of end piece 19 9 inn 
Annulus 33: outer wall 32, 1.5 conical taper 
Bores 34: 8 each with a diameter of 0.8 mm 
Wentilating passage 42, diameter 2.0 mm 
Stowage ring 39 inside diameter 22.0 ran 
Supporting structure, outside diameter O.S in 
at the ball bearing support 

The clearance space between impeller and housing 
was dimensioned such as to result in the following rotor 
speeds in a motor vehicle engine: 

a 

Engine speed Rotor speed 
de run 900 RPM 800 RPM 
A load 2500 RPM 6700 RPM 
load 3500 3500 RPM 
load 4500 20200 RPM 

Fload S500 2000 RPM 

Fuel pressure at the fuel outlet opening 16: 
at full load approximately 43.4x 10'Pa 
at idle approximately 0.2x 10'Pa 

Pressure in annulus 20 Fuel pressure Air pressure 
at load, 4.22 x 10'Pa slightly larger 
(rotor at 20,200 RPM) 
at ful load, 7.46 x 10'Pa 6.87 x 10'Pa 
(rotor at 27,000 RPM) 

Thus, the desired enrichment of the mixture at full load 
was ensured. 
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A Eurotest in accordance with Regulation EC No. 
15/03 (Biel, May 25, 1982) yielded the following results 
(for a reference weight of 1,050 kg): 

With central injection according 
to the invention: 

Allowable lirnits 

Type - 
CO: 87 g CO: 24.28 g CO; 35.89 g 
CH: 7. g. CH: 2.32 g CH:2.11g 
NOX: 10.2g NOX: 5.1 g NOX: 5.26 g 
Type II 
3.5 vol. 2. CO: D. Vol.% CO: 0.3 vol. 2. 

wherein the central injection apparatus was adjusted via 
the stowage ring 39 so that it yielded 0.1 volume per 
cent carbon monoxide for (I) and 0.3 volume percent 
for (II). 
What is claimed is: 
1. In a central injection device for an internal com 

bustion engine having a rotor with an impeller driven 
by the intake air stream, said rotor being mounted in a 
housing for rotation about a fixed fuel feed stud con 
nected to a fuel feed conduit and extending into a cen 
tral borehole of the rotor without contacting same and 
having a fuel outlet opening lying within the rotor, said 
rotor having a lateral fuel outlet opening connected to a 
connecting passage leading within the rotor to the fuel 
outlet opening of the fuel feed stud, a narrow annulus 
being provided between the fuel feed stud and the wall 
of the rotor borehole, the discharge orifice of said annu 
lus, as wall as the lateral fuel outlet opening, lying above 
a fuel level established when the rotor is at rest, which 
annulus, in order to seal the rotor, picks up the leakage 
fuel which is displaced radially by centrifugal forces 
from the outlet opening of the fuel feed stud lying 
below the fuel level, the improvement wherein a stow 
age compartment (40) bounded peripherally by a con 
centric stowage ring (39) and impacted upon directly by 
the intake air stream, is connected to the annulus (20), 
the stowage ring (39) having an inner wall which tapers 
conically in the direction of the intake air stream, and 
wherein an air overpressure, which counteracts the 
leakage fuel pressure, is produced over the stowage 
compartment (40) in the annulus (20). 

2. The device according to claim 1 further having 
upper and lower ball bearings (6, 7) located at opposite 
end faces of said rotor (14), the rotor rotating in the 
housing (1) by means of the ball bearings (6, 7), the 
improvement wherein the stowage compartment (40) is 
connected to the discharge orifice (20a) of the annulus 
(20) via the space between the inner and the outer race 
of the upper ball bearing (7) which is located upstream 
of the intake air strean. 

3. In a central injection device for an internal com 
bustion engine having a rotor with an impeller driven 
by the intake air stream, said rotor being mounted in a 
housing for rotation about a fixed fuel feed stud con 
nected to a fuel feed conduit and extending into a cen 
tral borehole of the rotor without contacting same and 
having a fuel outlet opening lying within the rotor, said 
rotor having a lateral fuel outlet opening connected to a 
connecting passage leading within the rotor to the fuel 
outlet opening of the fuel feed stud, a narrow annulus 
being provided between the fuel stud and the wall of the 
rotor borehole, the discharge orifice of said annulus, as 
well as the lateral fuel outlet opening, lying above a fuel 
level established when the rotor is at rest, which annu 
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8 
lus, in order to seal the rotor, picks up the leakage fuel 
which is displaced radially by centrifugal forces from 
the outlet opening of the fuel feed stud lying below the 
fuel level, the improvement wherein a stowage com 
partment (40) bounded peripherally by a concentric 
Stowage ring (39) and impacted upon directly by the 
intake air stream, is connected to the annulus (20), a 
cylindrical suction pin (18) being provided at the bot 
tom of the rotor borehole (15) in the face of which is 
disposed an inlet opening (17a) of the connecting pas 
sage (17) leading to the lateral fuel outlet (16), the fuel 
feed stud (8) having a hollow cylindrical endpiece (19) 
which surrounds the suction pin (18) without contact 
ing same and forms a centrifugal seal therewith, and 
wherein an air overpressure, which counteracts the 
leakage fuel pressure, is produced over the stowage 
compartment (40) in the annulus (20). 

4. The device according to claim 38 3, the im 
provement wherein the fuel feed stud (8) has a depend 
ing endpiece (19) defining a large inner end segment 
(21) of the annulus (20). 

5. In a central injection device for an internal com 
bustion engine having a rotor with an impeller driven 
by the intake air stream, said rotor being mounted in a 
housing for rotation about a fixed fuel feed stud con 
nected to a fuel feed conduit and extending into a cen 
tral borehole of the rotor without contacting same and 
having a fuel outlet opening lying within the rotor, said 
rotor having a lateral fuel outlet opening connected to a 
connecting passage leading within the rotor to the fuel 
outlet opening of the fuel feed stud, a narrow annulus 
being provided between the fuel feed stud and the wall 
of the rotor borehole, the discharge orifice of said annu 
lus, as well as the lateral fuel outlet opening, lying above 
a fuel level established when the rotor is at rest, which 
annulus, in order to seal the rotor, picks up the leakage 
fuel which is displaced radially by centrifugal forces 
from the outlet opening of the fuel feed stud lying 
below the fuel level, the improvement wherein a stow 
age compartment (40) bounded peripherally by a con 
centric stowage ring (39) and impacted upon directly by 
the intake air stream, is connected to the annulus (20), 
the lateral fuel outlet opening discharging into a con 
centric annulus (33) which extends along the length of a 
mid section (14a) of the rotor, said concentric annulus 
being sealed shut at its end which lies upstream of the 
intake air stream and is connected with the stowage 
compartment (40) by at least one ventilating passage 
(42) opening into the inside of the annulus (40), said 
annulus (33) being bounded along its outer periphery by 
a wall (32) which extends conically in the direction of 
flow of the intake air and being open at its downstream 
end via a number of holes (34) toward a concentric 
spray ring (35) which extends in the direction of flow of 
the intake air, and wherein an air overpressure, which 
counteracts the leakage fuel pressure, is produced over 
the stowage compartment (40) in the annulus (20). 

6. The device according to claim 5, the improvement 
wherein the spray ring (35) is offset radially outwardly 
relative to the conical wall (32) of the annulus (33) and 
has an inner wall (36) which tapers conically in the 
direction of flow of the intake air. 

7. A central injection device for an internal combustion 
engine, comprising 

(a) a hollow, generally cylindrical housing having an 
axis and adapted to receive and discharge a flow of 
ingested air, 
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(b) a rotor having a circumferential array of blades 
coaxially disposed thereon, and having an upper end 
and a lower end 

(c) neans for coaxially supporting said rotor within said 
housing for rotation about said axis in response to 5 
ingested airflow through said housing 

(d) passage means, formed in said rotor, for defining a 
pump therein adapted to receive fuel from a source 
thereaf and centrifugally discharge the received fuel 
from said rotor, said passage means having a fuel level 10 
established when said rotor is at rest and including 
(1) a centrally disposed axial passage having a lower 
end positioned below said fuel level, 

(2) a first laterally extending passage extending out 
wardly from said lower end of said first axially 
extending passage, 

(3) a second axial passage extending upwardly from 
the outer end of said first laterally extending pas 
sage to a point above said fuel level, 

(4) an annular fuel discharge passage circumscribing 
said first and second axial passages and extending 
axially from above said fuel level to below said first 
laterally extending passage, said annular passage 
having a fuel discharge opening disposed on a lower 
end portion thereof, and 

(5) a second laterally extending passage having an 
orifice operably disposed therein and intercommu 
nicating said second axial passage and said annular 
fuel discharge passage at a location positioned 
above said fuel level and 

(e) a spray ring coaxially carried by said rotor, said spray 
ring having a spray edge portion disposed below said 
rotor blades and positioned to intercept, and form a 
fuel mist fron, fuel discharged through said fuel 
discharge opening. 

8. A method of creating a fuel mist discharge from the 
spinning, bladed rotor of a central injection device for an 
internal combustion engine, said rotor having an upper end 
portion, a lower end portion, a fuel outlet opening, and an 
internal fuel level established when said rotor is at rest, said 
method comprising the steps of 

(a) sequentially flowing fuel downwardly through the 
rotor and across said fuel level, laterally outwardly 
through the rotor, upwardly through the rotor and 
across said fuel level, laterally outwardly through said 
rotor across metering orifice means therein, down 
wardly through said rotor and across said fuel level, 
and outwardly through said fuel outlet opening 

(b) positioning an edge of an atomizing member down 
strean from the rotor blades, and 

(c) flowing fuel discharged from said fuel outlet opening 
across said edge, 

9. A central injection device for an internal combustion 
engine, comprising 

(a) a hollow housing 
(b) a rotor having a bladed impeller thereon and being 

mounted in said housing for rotation in response to an 
airflow through said housing 

(c) passage means in said rotor for receiving fuel from a 
source thereaf and discharging the received fuel in 60 
response to rotation of said rotor, said passage means 
having a fuel level established by fuel in said rotor 
when said rotor is at rest, said passage means further 
having 
an upstream section for flowing fuel downwardly 65 

across said fuel level, 
an intermediate section for receiving fuel fron said 

upstream section below said fuel level and flowing 
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10 
the received fuel upwardly across said fuel level to a 
downstream end portion of said intermediate sec 
tion disposed above said fuel level, and 

a downstream section communicating with said down 
stream portion of said intermediate section and 
extending downwardly therefrom to a level below 
said fuel level and the impeller blades, 

(d) orifice means, disposed in said downstream end por 
tion of said intermediate section of said passage means 
above said fuel level, for metering fuel flow through 
said passage means, and 

(e) spray edge means, positioned downstream from the 
impeller blades, for intercepting fuel discharged from 
said downstrean section of said passage means and 
converting the fuel to a fine mist. 

I0. The device of claim 9 wherein said downstream 
section of said passage means comprises an annular fuel 
discharge passage communicating with the balance of said 
passage means through said orifice means, 

II. The device of claim 10 wherein said annular fuel 
discharge passage is vented to the exterior of said rotor, 

2. The device of claim 10 wherein said fuel discharge 
passage has a conically downwardly flared laterally outer 
periphery. 

13. The device of clain 9 wherein. 
said rotor has a central axial bore extending in wardly 

through an upper end thereof. 
said device further comprises a fuel feed stud extending 

downwardly through said bore without contacting the 
surface thereof, said fuel feed stud having an internal 
fuel passage opening downwardly through a lower end 
surface thereof and defining said upstrean section of 
said passage means, 

said intermediate section of said passage means has an 
axially extending inlet portion having an inlet facing 
and spaced downwardly from the outlet of said fuel 
feed stud fuel passage, and 

said device further comprises means defining a centrifu 
gal seal circumscribing a portion of said axially ex 
tending inlet portion of said intermediate section of 
said passage means adjacent the outlet of said internal 
fuel passage of said fuel feed stud. 

14. The device of claim 13 wherein: 
said rotor has a hollow cylindrical central intake pin 

extending axially upwardly into said axial bore of said 
rotor and internally defining an upper portion of said 
axially extending inlet portion of said intermediate 

- section of said passage means, 
said fuel feed stud has a hollow cylindrical lower end 

portion circumscribing said intake pin without con 
tacting it, and 

said centrifugal seal-defining means include said hollow 
cylindrical central intake pin and said hollow cylin 
drical lower end portion of said fuel feed stud. 

15. The device of claim 9 further comprising an atomiz 
ing ring coaxially carried by said rotor adjacent a lower 
endportion thereof and having a lower end defining said 
spray edge means, 

16. The device of claim 15 wherein said atomizing ring 
has a conically downwardly tapered inner surface. 

17. The device of claim 9 further comprising: 
apper and lower central support means respectively car 

ried by upper and lower portions of said housing, 
upper and lower bearing means respectively carried by 

said upper and lower central support means and rotat 
ably supporting upper and lower end portions of said 
Pot, 
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a central axial bore extending downwardly through said 
upper end portion of said rotor, and 

a fuel feed stud extending downwardly into said bore 
and defining therein an annular passage, said annular 
passage communicating with an upper end of said 
upper bearing means, 

18. The device of claim 17 further comprising stowage 
compartment means for intercepting air flowing through 
said housing, and utilizing the pressure of the intercepted 
air to impede fuel flow outwardly through said upper bear 
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ing means from said annular passage around said fuel feed 
stud. 

19. The device of claim 18 wherein said passage means 
include an annular fuel discharge passage, and wherein 
said device further comprises a vent passage extending 
between said annular fuel discharge passage and saidstow 
age compartment means. 

20. The device of claim 18 wherein said stowage con 
partment means are defined by a conically upwardly flared 
annular upper endportion of said rotor which circumcribes 
and is spaced laterally outwardly from a lower end portion 
of said upper bearing means. 
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