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[57] ABSTRACT 

A floatless carburetor for internal combustion engines 
comprising a suction tube, an air funnel therein, a 
spray tube opening within the air funnel, a throttle 
valve in the suction tube ahead of the spray tube, and 
a main nozzle disposed in a fuel chamber for deliver 
ing fuel to said spray’ tube. The main nozzle is formed 
as a mechanically and electrically controllable regulat 
ing valve. The valve member is drivingly connected to 
a magnetic ram which itself is connected by means of 
a resilient intermediary member to the linkage which 
operates the throttle valve. The magnetic ram can be 
actuated by electric currents the intensity of which is 
characteristic for the parameters which determine the 
preparation of the combustible mixture, whereby an 
electromagnetic adjustment can be superposed to the 
mechanical basic adjustment of the throttle valve. 

7 Claims, 1 Drawing Figure 
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FLOATLESS CARBURETOR FOR INTERNAL 
COMBUSTION ENGINES 

This invention relates to carburetors for internal 
combustion engines and more particularly to a ?oatless 
carburetor of the type having a suction funnel, a spray 
tube arranged within the suction funnel, a throttle valve 
and a main nozzle for metering or dosing the fuel deliv 
ery to the spray tube. 

BACKGROUND OF THE INVENTION 

The optimum composition of the air-fuel mixture for 
internal combustion engines depends on various vpa 
rameters, such as the number of revolutions per min 
ute, torque, barometric pressure, temperature and in 
certain cases also on the hygrometric condition of the 
air. It results herefrom that the preparation of the fuel 
mixture for internal combustion engines is a difficult 
task which hitherto could not be solved satisfactorily. 
The result of this short-coming is an insufficient com 
bustiongwhich causes an increase of the contents of 
toxic components of the exhaust gas. In .view of the en 
vironment protection‘, this fact can no longer be toler 
ated. Moreover, an unsatisfactory preparation of the 
fuel mixture can result in an increase of the required 
ignition energy which can cause trouble of the ignition 
system or failure of the ignition. 

DESCRIPTION or PRIOR ART 
In the spray carburetors which up to now are almost 

universally used there is arranged in an air funnel 
formed as a venturi-nozzle a spray tube to which fuel 
or a fuel-air'mixture is fed. The air which is drawn 
through the air funnel produces a vacuum in the funnel, 
which draws fuel from the spray t'ube, so that an air-fuel . 
mixture is vformed. The quantity of air aspirated 
through the air funnel depends on thevposition of a 
throttle valve which usually is situated upstream of the 
spray tube. The quantity of fuel aspirated from the 
spray tube with a given throughput of air depends on 
a main nozzle disposed in a conduit leading to the spray 
tube and which exhibits a precisely de?ned sectional 
area of flow. 
Such a type of spray'carburetor‘is not able to supply - 

an. optimum air-fuel mixture for all operating or load 
conditions, since, for example, with . higher motor 
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speeds the quantity of .fuel discharged through the ' 
spray tube increases ‘more rapidly than the throughput 
of air in the air funnel. The mixture, therefore, be 
comes too rich at an increased motor speed. On the 
other hand, it is not possible without additional equip 
ment, to produce a rich mixture as required for a cold 
start or upon an acceleration procedure. ' 

Prior art carburetors accordingly are provided with 
additional means, such as for example slow running or 
idling nozzles with corresponding air ducts, accelera 
tion pumps, additional nozzles, or starting ?aps or 

. chokes. It is also'known to constructtwo-stage carbure 
tors, the so-called register carburetors, so that in the 
range of partial load, only onecarburetor stage is oper 
ating and the second carburetor. stage is connected in 
full load range. Moreover‘, it is also known to vary the 
?ring or ignition point or to- modify the cross section of 
the main nozzle by a conicalneedle adapted to adjust 
the nozzle output for partial loads. 
Another manner of preparation of the combustible 

mixture is the direct or indirect injection of fuel; Pumps 
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2. 
are used therefor, which have an adjustable stroke or 
which comprise valves the opening periods of which 
are exactly controlled. Injection pumps, however, are 
expensive, susceptible to cause trouble and require 
continuous attendance. Also here, it is difficult to ob 
tain a precise adjustment. 

SUMMARY OF THE INVENTION 

Therefore, thereis a real need in the art for carbure 
tors of the aforementioned type which are‘of more ‘sim 
ple design than prior art carburetors and which only 
comprise a main nozzle and a spray tube as principal 
components and notwithstanding are able to prepare ‘ 
an optimum composition of the fuel-air mixture for all 
operating conditions of the motor. Accordingly it is a 
primary object of the invention to provide a ?oatless 
carburetor which effectively and ‘capably ful?lls this ex 
isting need. 
Another more specific object of the invention is the 

provision of an improved ?oatless carburetor which 
comprises a suction funnel, a spray tube within the suc 
tion funnel, a throttle valve and a main nozzle which 
serves for metering or dosing the delivery of fuel to the 
spray tube. The main nozzle is constituted by a me 
chanically and electrically controllable regulating valve 
which is connected by an ‘elastic intermediary member 
with the linkage for adjusting the throttle valve, the 
electric control component of this regulating valve can 
be actuated by electric currents the intensity of which, 
is characteristic for the prevailing parameters which 
determine the preparation of the combustible mixture. 

In a preferred embodiment of the invention the regu 
lating valve will be ‘constituted ‘by a magnetically ad 
justable ball valve. ‘ 
By means of this arrangement it is possible to obtain 

that the sectional area of ?ow of the main nozzle and 
the position of the throttle valve, in a ?rst approxima~ 
tion, are brought to a predetermined functional interre 
lation and that the sectional area of ?ow of the nozzle 
can be modi?ed by electrical currents which are de 
rived from parameters such ' as temperature, atmo 
spheric pressure,‘R.P.M. of the motor, etc. The in?u 
ence‘of the different parameters on the optimum com‘ 
position of the mixture theoretically does not need. to 
be known. However, it can be measured, so that func 
tion transmitting means can be constructed which de 
liver the required electric currents for modifying the 
sectional area of ?ow of the nozzle. The mechanical 
basic adjustment of the regulating valve accordingly is 
superposed by an electromagnetic adjustment. 
By means of the carburetors according to the inven 

tion it was possible to reduce the toxic components in 
the exhaust gases of motors equipped with conven 
tional carburetors to one fourth. This is far better than 
required by the new standard speci?cation. It has been 
even possible to omit the speed-responsive and load 
responsive adjustmentof the ?ring angle, since due to 
the optimum preparation of the fuel'mixture, no igni 
tion lag or delay occurs. ‘ 

_ Advantages for the ignition system of the internal 
combustion engine are also obtained. It has been found 
that an optimum mixture can be ignited by shorter igni 
tion sparks than a non optimum mixture and therefor 
the available ignition energy can be delivered suddenly 
to the combustible mixture. The result is a hot ignition 
spark which assists in maintaining the spark plugs clean 
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for alonger period and in increasing their working life. 

It is preferred to. arrange the throttling valve up 
stream of the spray tube and to branch off a tube con 
nection leading from the suction tube at a point up 
stream of the throttle valve to the fuel supply conduit 
6. This results in that no pure fuel is delivered to the 
spray'tube, but already an air-fuel emulsion which im 
proves the preparation of the combustible mixture. 
This procedure per se has already been used for prepar 
ing the idling or no¢load mixture in carburetors sup 
plied with exhaust gas. 

In order to provide a simple construction for the elec- ’ 
tromagnetically and mechanically adjustable regulating 
valve, it is preferred that the regulating valve is asso 
ciated with a magnetic ram which is resiliently 
mounted between two diaphragms. It is possible to pro 
vide several excitor coils so that the regulating valve 
can be controlled independently by several function 
transmitters. It is also preferred to maintain a constant 
fuel pressure in the valve seat chamber of the regulat 
ing valve. ‘ 

BRIEF DESCRIPTION OF THE DRAWING 

The preferred embodiment of the invention is de 
scribed with reference to the accompanying drawing in 
which the single FIGURE represents a cross section 
through the carburetor according to the invention. 

DESCRIPTION OF THE PREFERRED 
- EMBODIMENT 

The illustrated example of a carburetor according to 
the invention comprises a suction tube 1 having an air 
funnel 3. In front of the air funnel 3 there, is arranged 
a throttle member 2 within the suction tube 1. The air 
funnel 3 is formed as a Venturi-tube into which extends 
a spray tube 4 ending in the zone of the highest vac 
uum. The ‘spray tube 4 is supplied with fuel by means 
of a conduit 6 which leads from the spray tube 4 to’ the 
valve seat 7 of a regulating ball‘valve. A tube connec 
tion 5 is branched off the suction tube 1. at a point‘ 
abovethe throttle member 3 and leads to the conduit 
6‘ . 

The valve seat 7 can be closed by a ball 8 which is se 
cured to a valve stem 9. This stem 9 is rigidly connected 
with a magnetic ram 13 by means of a screw 10 and a 
sealing member 11. 

I The supply of fuel to the valve seat chamber 23 is ef 
fected by a fuel pump 27 which draws the fuel through 
a conduit 28 and delivers it by a conduit 26 to the valve 
seat chamber 23. The fuel pressure in the conduit 26 
amounts approximatively to 0.2- atmospheric excess 
pressure. The valve seat chamber is provided with a re 
lief pressure valve corisisting of a’ valve ?ap 24 and a 
spring 25 and which is so adjusted that the pressure in 
the valve seat chamberis approximatively 0.15 atmo 
spheric excess pressure. Super?uous fuel is returned by 
a conduit 29 to the inlet of the fuel pump 27. 
The magnetic circuit for actuating the magnetic ram 

13 consists'of a core member 19,.a cylinder yoke 21, 
and a retraction ring member 22. The magnet winding 
which can comprise a single or multiple coil is desig 
nated by 20. The entire magnetic portion of the regu 

' lating valve is tightly closed on the top by a diaphragm 
“through which the magnetic ram extends upwardly. 
For securing the ram 13 to the diaphragm 14 there is 
provided a screw nut 15. _ ‘ 
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4 
The magnetic ram 13 is mechanically coupled by 

means of an elastic intermediary member with the link 
age 30 for adjusting the throttling member 2. The elas 
tic intermediary member consists of a spring 16 which 
bears at one end against the nut 15 and with the other 
end against a cap member 17. 18 designates the last 
hinge point of the linkage ahead of the cap member 17. 
By means of the elastic intermediary member it is possi- , 
ble to superpose a magnetical shift to the mechanically 
produced adjustment of the magnetic ram. 
The operation of the described carburetor according 

to the invention is as follows: The fuel is delivered to 
the valve seat chamber 23 by the pump 27 at aslight 
overpressure of about 0,2 atmospheric excess pressure 
and ?ows from there through the ball valve 7,8, the sec 
tional area of ?ow thereof depending on the position of 
the magnetic ram 13. The fuel then ?ows through the 
tube 6 and is mixed with air supplied by the tube con 
nection 5 and drawn out of the ‘spray tube 4 by the vac 
uum prevailing in the air funnel 3. 
The lever transmission between the throttle member 

2 and the magnetic ram 13 can be so chosen that the 
sectional area of ?ow of the ball valve 7,8 corresponds 
to the-actual position of the throttle member during 
normal operation. When the motor is too cold so that 
‘a richer mixture is required, then the exciter coil 20 is 
supplied with electric current and: the magnetic ram is 
lifted upwardly against the action of the spring 16, so 
that the sectional area of flow of the ball valve 7 ,8. is in 
creased. The same action can beproduced for obtain 
ing a movement of acceleration.‘ In similar manner 
idling of the motor or running at no load'will be ob 
tained by supplying current ‘to the exciter coil 20. It is 
also possible to feeda constant current to the exciter 
coil and ‘to correspondingly adjust the lever ratio be 
tween the throttling valve adjustment and the ram 13. 
When the mixture then becomes too rich, the current 
can be reduced. 
The above description only gives a few examples of 

how a magnetic adjustment can be superposed to a me 
chanical adjustment. Also the in?uence of atmospheric 
pressure and atmospheric humidity can be compen 
sated in similar manner. ‘ . 

It is accordingly possible with the carburetor accord 
ing to the invention to produce an ‘optimum air-fuel 
mixture for all parameters which occur in practical 
motor driving. This results‘ in a'reduction of the fuel 
consumption, a cleaner combustion and a smaller pro 
portion of toxic exhaust gases, as well as in a reduced 
susceptibility to trouble of the ignition system, since- the 
ignition of the mixture occurs more readily. 
Further, the carburetor according to the invention is 

of a considerably simpler design than conventional car 
buretors and injection pumps, and its construction does 
not require the narrow tolerances called for in conven 
tional carburetor construction and accordingly its fab 
rication' is more economical. ‘ 

I claim: . , 

1. A ?oatless carburetor for internal combustion en 
gines ‘ comprising a suction tube, a suction funnel 
formed within said, tube, a spray pipe arranged to de 
liver fuel into the suction funnel, a throttle valve within 
said suction .tube, a main nozzle for metering the deliv 
ery of fuel to said spray tube, said main nozzle being 
formed by a mechanically'and electrically controllable 
regulating valve, aconduit for delivering fuel from said 
regulating valve to said spray tube, linkage means for - 
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mechanically adjusting said throttle valve, means for 
electrically controlling said regulating valve by a cur 
rent responsive member, a valve seat chamber contain 
ing said regulating valve and adapted to contain fuel, 
and an elastic intermediary member connected to said 
linkage means and to said current responsive member 
for additional adjustment of said regulating valve in re 
sponse to the intensity of the electric current, said in 
tensity being characteristic of the parameters determin 
ing the preparation of the combustible mixture. 

2. A carburetor according to claim 1, in which said 
throttle valve is arranged in the suction tube ahead of 
said spray tube, I 1 

3. A carburetor according to claim 2, in which a tube 
is branched off said suction-tube and communicates 

6 
with said fuel delivery conduit leading to said spray 
tube. 

4. A carburetor according to claim 3, wherein said 
' regulating valve is formed by an electromagnetically 
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adjustable ball valve. 
5. A carburetor according to claim 4, wherein the 

electromagnetically adjustable ball valve is drivingly 
connected with a magnetic ram which is resiliently 
mounted between two diaphragms. 

6. A carburetor according to claim 5, in which a plu 
rality of ex'citer coils are associated with said magnetic 
ram. 7 

7. A carburetor according to claim 1, in which a con~ 
stant fuel pressure prevails in said' valve seat chamber. 

* * * * >i< 
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