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UNITED STATES PATENT OFFICE 
(CEANGEFoRMINGREVICE 

Fritz Gosslau, Berlin-Charlottenburg, Johannes 
Seagad, Serlin - Eichikamg, anti Weagaer 
2arrack, Berlin a Charlottenberg, Gerraary; 
wested its the Alien Properly Castodia2. 
Application (bctober, 938, Seria No. 233,28 

a Geranaray bestober 8, 333 
(C. 323-39) 5 (Caixas. 

The present invention relates to a device for 
regulating internal combustion engines and ad 
ditional devices, as ignition device, cooling der 
vices, auxiliary motors for the charging device, 
adjustable or self regulating propeliers, regulis 
tors for controlling the signouni, cf fuei and the 
like, connected to the internal cornbustion ers 
gine and forming with the latter a driying unit. 
The device according to the invention is adapt 

ed to serve various purposes, 
For instance, the regulatioz of those devices the 

optimum position of which changes in accordi 
ance with the motor efficiency is to be automatis 
cally effected in dependence. On the Weight of 
air fed in the unit of tire. w 
A further object of the invention is to provid 

a device which allows a particularly favorable 
utilization of the fuel reserve of the engine. 
Such a regulating device has, for instance, the 
advantage that aircrafts provided with such 
regulators have a range of flight which is greater 
than with the use of the hitherto known regulat 
ing devices. 
A still further object of the invention is to 

provide a regulating device which operates free 
of objection and particularly at great heights 
above the earth which is of importance for mode 
ern aircraft. 
Another object of the invention is to provide 

a device which seldom or never requires opera 
tion of the person controlling the engine, for in 
stance of a pilot. 

Still another object of the invention is to pro 
vide a regulating device which automatically ad 
justs definite ratios of mixture of air and fuel 
and this in particular, Wich the use of the most 
various kinds of fuel. 
The regulating device according to the inven 

tion, moreover, is to be adapted also for use in 
aircrafts provided with regulatable propellers 
having adjustable blades. 

Moreover, the regulating device is for instance 
to be so constructed that the various regulating 
actions aimed at may be obtained independent 
on the state of the air at times. . 
Other objects of the present invention will be 

apparen, from the following description of the 
various embodiments of the regulating device. 
The hitherto known means for regulating into 

ternal combustion engines and additional de 
vices connected thereto generally at the best are 
satisfactory only for some of the above men 
tioned requirements. 
Now, it has been found that all the above men 
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singia Rastainer by providing a device whici of a 
erates in dependence on the weight of six fed 
in a unit of time during charging 3rd whic 
controls the internal combustion engine as Wei 
as the additional devices in dependence or this 
weight of air fed in a unit of time. 
The regulator according to the invention may 

be connected to the ignition device of the is 
ternal combustion engine for controlling the time 
of ignition, or to the COOling apparatus of the 
internal combustion engine for controlling the 
8 nount of cooling medium, or to the adjusting 
members of an adjustable or self regulating pro 
peller coupled to the internal combustion engine 
for adjusting the pitch of the propeller blades, 
A preferred use of the regulating device cona 

sists in connecting the measuring instrument, 
operating in dependence on the weight of the 
air supplied in a unit of time, to regulating means 
influencing the quantity of fuel fed in a unit of 
time. 

Eventually, one and the same regulator may 
simultaneously control the feed of the fuel and 
the drive of an auxiliary motor for the charging 
device, of coolers, ignition devices, regulatable 
propellers clutched to the engine and so on. 

It has, furthermore, been found, that for 
carrying into effect the general inventive idea, 
consisting in utilizing the measuring of the 
Weight of the air drawn in and dealt with in a 
unit of time for the regulation of the various dea 
vices it is preferable to start from the following 
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40 

tioned requirements may be fulfilled in a very 55 

mathematical-physical relation: G=C.VAp/, 
wherein G is the weight of the air, C is a dinen 
sion constant, Ap is the difference of certain 
pressures of the air in the suction pipe and is 
the state (specific volume) of the air at one of . 
the points of pressure differences. 

It is also possible to start from the following 
relation: G=C.VApp/R.T, wherein G again is 
the weight of the air, C is a dimension constant, 
p is the pressure of the air, R is the gas constant, 
and T is the absolute temperature. 

If the regulator is to operate according to the 
last mentioned. mathematical elation it is, for 
producing the pressure differences, recommend 
able to use a partially restricted tube, for in 
stance a Venturi nozzle inserted in the suction 
pipe. The specific volume 

p : 

preferably is measured with the aid of a vacuum 
diaphragm bellows and a temperature feeler, ar 



2 
ranged in the air current, and is then converted 
into corresponding control movements. 

Instead of the Venturi tubes any other well 
known measuring instruments may be used. 
Venturi tubes have the advantage that practical 
ly no throttle losses occur. 
For practically carrying into effect the above 

mentioned mathematical-physical relations pref 
erably curve discs, cams or the like are provided, 
the control surfaces of which are formed accord 
ing to logarithmic and number value law respec 
tively. By means of such curve discs or cams, 
the values of the quotient may be converted into 
values of the sum and into values of differences 
respectively, so that for instance auxiliary devices 
provided with balance beams may be used upon 
the arms of which act the pressures to be Super 
imposed. 
A particularly suitable construction of such 

pressure difference scales consists for instance of 
two coaxial cylinders each having. a piston, one 
of these pistons in the One cylinder being influl 
enced by air pressure differences and the other 
of these pistons in the other cylinder being in 
fluenced by fuel pressure differences, whereas a 
rod connecting both pistons actuates a throttle 
device which changes the effective pressure dif 
ference in one or both cylinders. 

Further features of the present invention will 
result from the following description of the vari 
ous modifications with the aid of the drawings. 
In the drawings various modifications are ill 

lustrated by way of example partially diagram 
matically, and partially with explaining da 
gramS. 

In the drawings: 
Fig. 1 shows a construction of a regulator for 

controlling the fuel spray pump, 
Fig. 2 is a diagram relating to the regulation, 
Fig. 3 represents a detail of the construction 

according to Fig. 1 in which a gate is provided 
for adjusting the arrangement to the use of dif 
ferent fuels, 

Fig. 4 shows a portion of a regulator construc 
tion in withch a centrifugal regulator Serving as 
an additional regulating element is positively 
driven by the internal combustion engine, 

Fig. 5 shows in elevation an internal combus 
tion engine coupled to a propeller having adjust 
able blades, 

Figs. 6,7, and 8 are details of a special coupling 
device for the regulator according to Figs. 4 and 
5, and 
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art. Preferably a Venturi tube is used which is 
inserted in the suction pipe leading to the inter 
nal combustion engine. 

For considering the state of the air, for in 
stance its specific volume, preferably a dia 
phragm chamber containing air or a correspond 
ingly operating barometer or thermo-barometer 
respectively is used. 
When using the above mentioned measuring 

devices as actuator for the associated power con 
verting members, as for instance hydraulic pis 
tons or the like, logarithmic curve discs form the 
return drive for the actuators. When such log 
arithmic curve discs are used, the power pistons 
move in accordance with the logarithm values, 
The control members connected to the two 

neaSuring devices, for instance to a Wenturi tube 
and to a barometric box preferably are connected 
to a common balance beam or another linkage of 
the same kind which by way of a further curve 
disc acts upon the fuel regulator. Furthermore, 
a device may also be provided which may be ac 
tuated automatically or by hand and which al 
lows adjustment of grade settings for the various 
Operative conditions, as for instance half load, 
full load, overload, or a definite number of revolu 
tions also. The adjusting device may for in 
stance substantially consist of a toggle lever sys 
tem. 
An internal combustion engine , 2, 3, 4, 5, for 

instance an aircraft motor, shown in Fig. 1 drives 
by way of intermediate gearing, not shown, a cen 
trifugal blower 2, 3 serving as charger. To the 
latter the airflows through a Venturi tube 8, the 
open end 9 of which faces the relative air cur 
rent and which flares in the manner of a diffusor 
from the narrow opening towards the charger 
and has two pressure tapping points 2, 22. The 
latter are utilized for measuring the velocity, one 
of them Opening into a chamber 25, the interior 
space 24 of which contains a diaphragm box 26 
formed by a corrugated tube. The interlor of box 
26 is connected to the other tapping point 2?. 
The difference in pressure at these two tapping 
points, which occurs when a flow takes place, thus 
Causes an expansion or contraction of the meas 
uring box 26 and consequently the displacement 
of a control slide 29, 30 which in the usual man 
ner controls pressure oil supply pipes of a power 
compensation piston 40. The push curve 42 of 
the power compensation piston 40, which is in 
the form of a logarithmic curve, acts through a 

Fig. 9 represents a regulator arrangement 
which is particularly adapted for regulating the 
ignition, the position of the flaps controlling the 
flow of coolling air, the pitch of the propeller 
and the like, that is to Say, which is particularly 
adapted for the motors of aircraft. 
In one of the embodiments the measuring in 

strument serving as actuator' for the fuel regu 
lation is designed and arranged to respond to the 
weight of air temporarily fed into the internal 
combustion engine. In this construction of the 
regulator the pilot is completely relieved, and 
the device operates automatically and correctly, 
because for the perfect combustion of a certain 
quantity of fuel the predetermined required 
quantity of air is always supplied. Conversely, 
quite a definite weight of fuel per unit of time is 
allotted to a weight of air just used by the engine 
per unit of time. . 
The weight of flowing gases or air may be 

measured according to the ordinary methods used 
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bell crank 46 on a returning sleeve 3 f surrounding 
the control slide 29, 30, which sleeve is loaded by 
a spring 3 for pressing the bell crank 46 against 
the push cam 42. 
This arrangement produces a motion of the 

pOWer Compensation piston 40 in a logarithmic 
ratio to the pressure differences of the tapping 
points 2, 22. 

For considering the air condition (specific vol 
ume) a diaphragm box 75 formed by a cor 
rugated tube, which is filled with a definite weight 
of air, is connected to a second power compensa 
tion piston 54 by means of a control gear corre 
Sponding exactly to that previously described. In 
this case the push curve is formed according to 
a negative logarithm. 
The second power compensation piston 54 will 

therefore be moved in the negative logarithmic 
ratio to the variations in the state of the air. The two power pistons 40, 54 are connected to 
a balance beam 5 and a plunger 79 connected to 
the middle of the same, which thus performs a 

in physics and in particular used in the ignition 75 motion corresponding to half the difference of the 
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logarithm value of the pressure difference and 
the logarithm value of the state of the air. 
Plunger 79 is provided with a further push curve 
8 which coacts with a leyerage leading to the 
fuel injection nozzle. The push curve 36 intre 
duces into the calculation the constant art tie 
number value cf the formula given above. in the 
motion transmitting leverage is interposed a toge 
gle lever arrangement 85, 86, the defection of 
which can be set to different values by hand or 
foot by means of the gas lever or also by a ceil 
trifugal governor. By this means a general ad 
justment to a desired flying condition is obs 
tained, on the basis of which the further rature 
regulation will then maintain the correct weight 
ratio of air to fuel. 
A modification of the invention serves to solve 

the following problem: 
In connection with the known single lever de 

vices for adjusting aircraft motors it is usual to 
provide a position of the lever for Cruising load 

3. 
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corresponding to 80% of the full load at which 
the motor is driven with an excess of air, i. e. with 
a poor or weak inixture, and to provide another 
position for a 100% output, at which the motor 
operates with a very rich mixture. This al 
rangement is disadvantageous, because, if the air 
craft is flying in great height and the motor, 
therefore, due to insufficient charging pressure, 
has 80% of its ful efficiency or output only, and 
also in still greater heights the pilot must ad 
just the lever to the position corresponding to 
100% output, so that in great heights the aircraft 
can only be driven with a rich mixture, notwith 
standing the fact, that in this height a motor of 
an aircraft during a long flight even with the 
greatest charging pressure could substantially 
more economically be driven with a poor mixture. 
To obviate these drawbacks the device accord 

ing to the invertion is so constructed, that, as 
long as the quantity of air drawn in and there 
fore the motor output or efficiency remains be 
low a predetermined value of the full output, a 
poor mixture and with increasing output a grad 
ually richer mixture is supplied. The formation 
of the mixture, therefore, is, according to the in 
vention, no longer dependent on the position of 
the efficiency lever, but on the quantity of fuel 
mixture consumed by the motor. In this man 
ner the pilot may choose any desired charging 
pressure in a height in which the motor at the 
very best draws in 80% of the total quantity of 
air only. The pilot will fly in any case with a 
poor or weak mixture. To allow the pilot of 
setting a richer mixture in special cases, for in 
stance when fighting, a second lever may be pro 
vided in the linkage for influencing the forma 
tion of the mixture, or the efficiency lever may be 
brought into a 110% position in which it allows 
supply of a richer mixture. , - 
In the modification shown by way of example. 

one cylinder of the motor or any other in 
ternal combustion engines only is represented. 
In cylinder f the piston 2 is moved up and down 
and is connected, by means of a piston rod 3, to 
the crank 4 of the crankshaft 5. The cylinder 
is provided with an outlet valve 8 which is con 
nected to a pipe leading to the exhaust . Fur 
thermore, an inlet valve 8 is provided. Mounted 
on the shaft 5 is a gear wheel 9 which engages a 
gear wheel 0 on the shaft it. The latter carries 
the rotor 2 of a centrifugal blower serving as 
charging device, the fixed casing 3 of which is 
connected by way of a pipe f4 to the inlet valve 

3 
; : if the fuel extends into 

is is connected to the 
ited for instance as a . 

systruction of which is well 
e feed not be described. The 

galatity of fast as y the p2p f6 is regulated 
gy a sever S. 33:2:8 on a well-known control 
Yeive of She g3: which also is not shown in 
tile trawirags, 

Aix (ws sit the centrifugal blower 2, 3 by 
nears of 3 featuri tube 8 open to the relative 

air cirregi, and having a narrow discharge end 
is, said featuri tube flaring in the manner of 
a diffuso.3 towards the charger as far as the 
iith of the inlet socket 20. Tapping points 2 

and 22 are provided at the smallest and at the 
widest point respectively of the Venturi tube 8. 
The tapping 22 is connected by Way of a pipe 23 
with the interior space 24 of a chamber 25. In 
the interior space 24, closed against the outer at 
nosphere, a diaphragm box 26 formed by a cor 
rugated tube is arranged the interior of which 
is, by means of a pipe 27, connected to the 
tapping 2. The difference cf pressure occurring 
due to the flow of air, at the two tapping points 
2 and 22 of the Wenturi tube 8 causes expansion 
and contraction respectively of the diaphragm 
box 26. Rigidly connected to the diaphragin box 

Stre. A spray o23: 
the pige 3, he 
faci aris S, 
geared 12:2, it 

fg. a. iii ties 

26 is a rod 28, which is actuated by the contrac 
30 

35 

4) 

C) 

tion and expansion movements of diaphragm box 
26. Mounteti on said rod 28 are two pistons 29, 
30 which are shiftably arranged in a sleeve 3 
which in turn is movably arranged in a cylinder 
32. A spring 33 tends to press the sleeve 3 up 
wardly. Connected to the cylinder 32 are an in 
let pipe 33' and two outlet pipes 36, 85 for pres 
sure oil. The cylinder 32 is furthermore Con 
nected, by way of channels 36, 37 to chambers 
38, 39, which are arranged above and below the 
piston 40 respectively. The piston 29 and the 
piston 30 effect in a well-known manner the sup 
ply and the discharge of pressure oil into and 
out of the chambers 38 and 39 respectively, 
whereby the piston 40 is moved upwardly or 
downwardly. Besides from the position of the 
pistons 29, 30 the admission and discharge of the 
pressure oil also depends on the position of the 
sleeve 3 and on the position of the openings pro 
vided in this sleeve. A piston rod i? carrying a 
cam 42 is connected to the piston. 40. The can 
42 is in the form of a logarithmic curve. A roller 
43 bearing against the cam 42 is provided at one 
arm 44 of a bell-crank pivotally mounted on 
a bolt 45. The end of the other arm 46 of this 
bell-crank is fork-shaped and engages a pin 47 
provided at a rod 48 which is rigidly connected 
to the sleeve 3. In this manner the piston 40 
controls the sleeve 3 in accordance with a 
logarithmic law. The spring 33 tends to always 
press the roller 43 against the curve 42. 
The lower end of the rod 6 carries a pin 69 

engaging a fork 50 of a balance beam 5 and act 
ing upon the latter. Upon the other arm of said 
balance beam 5, also having a fork-shaped end 
portion 52, acts a piston rod 53 which is con 
trolled by a piston 54. The piston rod 53 also 
carries a curve 55 in the form of a logarithmic 
curve which, however, extends in the reverse di 
rection with regard to the curve 42. Against the 
curve 55 bears, by means of a roller 56, the one 
arm 57 of a bell-crank pivoted on the bolt 58, the 
other fork-shaped arm 59 of which engages a pin 
60 of a rod 62 rigidly connected to a sleeve 6. 
This sleeve is shiftably arranged in a cylinder 

8 and serves to supply combustion air under pres-.5 64 against the action of a Spring 63. The cylin 

  

  



4. 
der 64 is provided with an inlet pipe 65 and two 
outlet pipes 66, 67 carrying pressure oil. On the 
other side of this cylinder the channels 68, 69 are 
provided which in accordance with the position 
of the sleeve 6 and of the pistons 70 and , 
slidably arranged in said sleeve, effect the ad 
mission and discharge of pressure oil into and 
out of the chambers 72, 73 arranged above and 
below the piston 54 respectively. The pistons 70, 
7 are fixed to a piston rod 74 which is connected 
to a diaphragm box 75 formed by a corrugated 
tube and is controlled by the expansion and con 
traction movements of this box. Box 75 is closed 
against the outer atmosphere and contains a 
definite weight of air, whereas atmospheric pres 
sure prevails in the space 76 of the chamber 7, 
surrounding the diaphragm box 75, so that ex 
pansion and contraction of the box is occur in 
dependence on the state of air prevailing at a 
given time. 
Rod T9 is linked to the center 78 of the balance 

beam 5. Since the piston 40 due to the control 
of the sleeve 3 transfers to the balance beam 
5 the logarithm value of the pressure difference 
at the two measuring points 2,22, while the pis 
ton 54 transfers to the balance beam if the nega 
tive logarithm value of the state of the air, a 
displacement of the rod 79 results in such a man 
ner that this displacement corresponds to half 
the difference of the logarithm value of the pres 
sure difference and the logarithm value of the 
state of air. The rod 79 carries another push 
curve 80 which introduces into the calculation 
the constants and the number value of the above 
mentioned formula. k 
This curve 80 is, moreover, so formed, that, 

as long as the amount of air drawn in and, there 
fore, the motor output remains below a predeter 
mined value, for instance 80% of the full load, 
a poor mixture is supplied, whereas at a higher 
output a mixture gradually becoming richer is 
supplied. Against the curve.80 bears, by means 
of a roller 8, the one arm 82 of a bell-crank piv 
oted at 83 the other arm 84 of the bell-crank 
being connected to a toggle lever. The toggle 
lever consists of two links 85, 86 at the connecting 
point of which a lever 88 is connected which may 
effect different positions of the toggle lever 85, 
86. The free end of the link 86 is connected to 
the lever 7, and thereby influences, in the man 
ner described above, the quantity of fuel deliv 
ered by the fuel pump 16. The lever 88 may be 
actuated by the pilot. This either is effected by 
connecting this lever 88 to an emergency lever 
which is pulled by the pilot in special cases, for 
instance during fighting, only to allow an en 
richment of the mixture in great heights also, 
or by connecting the lever 88 to the efficiency 
lever in such a manner that by shifting the 
latter into the 110% position the toggle lever 
linkage is influenced and thereby an enrichment 
of the fuel mixture is effected. 
The automatic regulation of the adjustment to 

a poor and rich mixture respectively in depend 
ence on the mixture dealt with in the engine is 
effected by the formation of the cam 80, where 
as the additional. arbitrary influencing of the 
mixture is effected by the lever 88. 

In connection with the above mentioned de 
vices for regulating the fuel Supply in dependence 
on the weight of the air, the latter may be rep 
resented by the following formula: 

Whereas the accessory value a has guite an 75. 

0. 

20 

30 

40 

45 

50 

2,297,218 
unimportant influence on the measuring exact 
ness of the Venturi tube and quickly approaches 
a constant value with increasing height of flight, 
the indication by the accessory expansion value a 
of the air flowing through the Venturi tube is 
disturbed in an increasing degree with increas 
ing height of flight. If a gas, such as air flows 
through a Venturi tube, it increases its volume 
when the pressure decreases, due to the com 
pressability of gases. For incompressible liquids 
the expansion value e is equal to 1. The larger 
the effective pressure in the Venturi tube with 
respect to the pressure in front of the Venturi 
tube, the larger is the change in the expansion 
value e, Hence e depends upon the density of the 
air, viz, upon the height of flight of the aircraft. 
It has been ascertained by tests, that between 
0 and 5 kilometers of height the value of for 

inite weight of air was reduced by about 
5%. 
To compensate this fault, the influence of the 

variable value of e is, according to the invention, 
taken into consideration and this preferably by 
the regulator which is controlled by the altera 
tion of the specific weight of the air, this is 
effected by superimposing the control curve of 
the return sleeve. 6 of this regulator by the 
curve for the variable value e. Hereby the ampli 
tude of the p-regulator increases with increas 
ing height not only in proportion to the increase 
ment of the specific volume of the air, but addi 
tionally in proportion to the alteration of the 
value e. 
An example of this modified construction 

according to the invention is shown in Fig. 1 
as well as in Fig. 2 which graphically represents 
the curve of the magnitude e mentioned above 
and of the logarithm in dependence on the way 
of regulation. 

In this construction of the regulator the piston 
rod 53 carries a curve 55 which according to Fig. 
2 consists of a logarithmic curve corresponding 
to the expansion characteristic of the box 75, 
whereby a curve, shaped in accordance with the 
alteration of the expansion accessory value is 
Superimposed to this characteristic. Here also 
the curve 55 extends in the reverse sense as the 
Curve 42. - 

Since the piston 40 due to the control of the 
sleeve 3 transfers to the balance beam 5 the 
logarithm value of the pressure difference pre 
Yailing at the two measuring points 21, 22, while 
the piston 54 transfers to the balance beam is 
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the negative logarithm value of the state of air 
under consideration of the value e, a displace 
ment of the rod 79 results in such a manner, that this displacement corresponds to half the dif 
ference of the logarithm value of the pressure 
difference and of the logarithm value of the state 
of air under consideration of the value , 
The lever 88 again may be actuated by the pilot, 

This is effected either by connecting the le. 
8 to an emergency lever which is pulled by the 
pilot in special cases, for instance during fight 
ing, only to allow an enrichment of the mixture 
in greater heights also, or by connecting the lever 
88 to the efficiency lever in such a manner, that 
the shifting of the efficiency lever into the 110% 
position causes influencing of the toggle lever 
linkage and thereby an enrichment of the fuel 
mixture. 
The value e depends besides on the height of 

fight on the load of the motor also. The modi 
fication shown and described neglects the altera 
tion which per se is required by the motor load. 
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Strictly speaking, therefore, this modification is 
correct for a definite motor output only. Pract 
cally, however, an additional correction, corre 
sponding to the motor output, may be obviated, 
since the correction made is not very great itself 
and, moreover, is of importance within the limited 
ranges of cruising output only. If a complicated 
additional regulation in accordance with the 
motor output is to be prevented, it may evidently 
be included in the bargain that certain devia 
tions occur at full load and if the motor runs 
idle. 
Another modification of the present regulator 

has the advantage, that it may be used for the 
most different fuels and may very quickly be regu-. 
lated to the quantity of air required for the par 
ticular fuel used. For this purpose, a device for 
arbitrarily adjusting the quantity of fuel to be 
supplied is provided at the automatic regulator. 

Preferably, this device consists in this that 
the length of one or more of the lever arms of 

5 
ber, is influenced by the regulator. The regulator 
then correctly operates as long as the fuel pump, 
driven by the motor, maintains constant the in 
jection pressure chosen independent on the pre 
valling number of revolutions of the motor. 

Supposing a regulator in which the weight of 
air measured in each unit of time is utilized as 
impulse co-operates with a pump feeding in de 
pendence on the number of revolutions and pro 
vided with a regulator for the fuel fed, the regu 
lator being provided with an adjustable regulator 
member and the pump feeding a definite quantity 
of fuel determined by the number of revolutions 
and the setting of the regulator member. In this 
case Very unfavorable Operating conditions result 
if an aircraft is to be driven by a motor per 
forming different numbers of revolutions at equal 

20 

the regulator linkage is adjustable, one lever of 
the linkage being provided with a gate in which 
the pivot point of another lever is arbitrarily shift 
able and fixable in any desired positions. The 
arbitrarily adjustable portion of the regulator 
preferably is connected to an indicating device 
which indicates on a scale that quantity of fuel 
which corresponds to the optimum mixing ratio 
of the fuel in question. 
As an example for this device, advantageously 

the construction shown in Fig. 1 may be used in 
which between the bell-crank 82, 84 on the one 
hand and the fuel pump 8, 7 on the other hand 
an adjustable device, for instance a device as 
shown in Fig. 3, is inserted. Otherwise the con 
struction of the regulator may be exactly the 
same as the one shown in Fig. 1. 
The rod 79 carries a push curve 80 against which 

bears, by means of a roller 8, a lever arm 82 
pivotally arranged at 83. The other lever arm 84 
of this bell-crank acts upon a link 85. The 
other end of link 85 is provided with a pin f36 
which engages a gate 87 in which it may be ar 
bitrarily adjusted and fixed in any desired posi 
tion. This gate 87 is carried by a lever 88 linked 
to the casing at 89. The other end 90 of the 
lever 88 acts upon the lever 7, whereby the 
quantity of fuel injected by the fuel pump s is 
regulated in a well-known manner. 
At the gate 87 a scale 9 is provided upon 

which the marks for the most favorable adjust 
ment of the air-fuel mixture for different kinds of 
fuel are provided. So for instance, a mark may be 
provided for each kind of fuel. Therefore, when 
changing from one fuel to another it is only 
necessary to adjust the pivot point f86 of the link 
85 in the gate 87 to that mark which desig 
nates the fuel now to be used. Then the motor 
is at once and without time-consuming regula 
tions adapted to Operate with the new fuel under 
the most favorable conditions with regard to the 
fuel-air mixture. . . . 
A further modified construction according to 

which also the measuring of the Weight of the 
air drawn in and dealt with in the engine in a 
unit of time is utilized for influencing certain 
regulator members, is particularly adapted for 
aircraft motors used to drive propellers and repre 
sents an improvement of the following ratios: 

In connection with the known devices a definite 
position of a switch lever is provided for each 
weight of air on which depends the quantity of 
fuel supplied. Often the pressure of a pump for 

output, i. e. with an equal weight of air. 
Such conditions, for instance prevail if an air 

craft provided with a so-called non-adjustable 
propeller changes from horizontal flight to climb 
ing. When climbing, the number of revolutions 
of the motor is decreased with regard to the 
number of revolutions of the motor during hori 
Zontal flight. This is due to the low pitch of the 
propeller. Hereby the feed of the pump is re 
duced for the same position of the regulator rod, 
so that the correct mixing ratio for the hori 
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Zontal flight becomes too poor for climbing. 
The reverse proportions for instance occur, if 

the aircraft is pushed or falls. Generally speak 
ing, an undesired change of the mixing ratio 
occurs with each alteration of velocity of the 
aircraft and at equal motor output. This is due 

5 to the fact, that the mixture regulator acts ac 
cording to a certain time (hourly weight of air), 
the pump, however, acts on the individual cycle of operation. 
The above described dificulties are obviated 

according to the invention in a simple manner 
by providing a special regulator, driven in de 
pendence on the number of revolutions of the 
motor and so influencing the actual values of 
the regulation effected by the regulator respond 
ing to the quantity of air dealt with in a unit 
of time, that at all operating conditions the cor 
responding calculated mixing ratio of air and 
fuel is warranted. For instance a centrifugal 
regulator driven by the internal combustion en 
gine is connected by way of its control member 
to the regulator for the fuel fed by the pump 
and influenced by the air dealt with in the engine 
in such a manner, that it influences, a valve 
member controlled by this regulator and pro 
vided in the fuel pipe. vv. 
According to the invention such a device is so 

constructed, that the regulating value of the 
meter for the air fed into the engine may be 
corrected in dependence on the number of revo 
lutions. m . 

According to another modification of the pres 
ent invention the regulator influenced in depend 
ence on the number of revolutions of the engine 
is formed as a regulator for the adjustable pro 
peller, the shaft of which is positively coupled 
to the drive shaft of the pump feeding the fuel. 
This regulator automatically adjusts itself to a . 
constant number of revolutions in a manner 
known per se. The special advantage of this 
construction consists in this, that, with the use 
of adjustable propellers provided with regulators 
for the number of revolutions, it is not necessary 
to provide a special regulator which for instance 
corresponding to the construction previously de injecting fuel, for instance into the mixing cham-5 scribed acts on the control rod for the fuel pump, 
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With this last described construction with ad 
justable propeller, the regulator provided for the 
propeller effects the regulation of the fuel feed 
aimed at. The fuel pump need to be regulated 
according to the temporary quantity of the Con 
sumed air only, since the number of revolutions 
of the pump is perfectly constant. 
A further modification of the present inven 

tion is particularly adapted for aircraft motors 
with adjustable propellers operating in two 
ranges of numbers of revolutions. When using 
such adjustable propellers the difficulty may 
occur similar to that occurring in connection 
with fixed propellers, i. e. that the mixing ratio 
always will be richer at the higher number of 
revolutions than at the lower number of revo 
lutions. This difculty may, according to the 
invention, be overcome by the fact, that the 
regulator, influenced in dependence on the num 
ber of revolutions, is arranged as a regulator for 
the propeller automatically setting to a plurality 
of constant number of revolutions and that con 
trol means, for instance correspondingly shaped 
curve discs, are provided which on setting of a 
range of higher number of revolutions simulta 
neously and automatically effect an enrichment 
of the mixture of fuel and air. For example the 
second range of number of revolutions of the 
propeller is chosen so much higher than the first 
range, that the change of the number of revo 
lutions just results in an enrichment from the 
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device the construction described in connection 
with Fig.1 may again be used, certain regulating 
members and devices being constructed and ar 
ranged in accordance with Fig. 4. 
The spraying nozzle 25 is not provided in the 

air suction pipe leading to the cylinder, but in 
the cylinder cover. Connected to the nozzle 2 is 
is the supply pipe 2 for the fuel, the other end 
of which is connected to the outlet socket of the 
feed pump 27, for instance a geared pump. 
By means of a roller 28? a lever arm 282 of a 

bell-crank pivoted on the bolt 283 bears against 
the curve 20. The other arm 24 of the bell 
crank is fixed to a toggle lever. The latter con 
sists of two links 28, 286 at the connecting point 
of which a lever 27 acts on which an axially 
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displaceable member 28, for instance in the form 
of a sleeve, is arranged. 
Two weights 294, 295 of a control member 

formed as a centrifugal regulator bear against 
the member 288. A spring 290 tending to move 
the sleeve 288 downwardly bears against a rod 
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cruising mixture to the high duty mixture. This 
construction of the regulating device also is 
characterized by a particularly great simplicity. 
When constructing and using the last described 

device, the regulator is once set to a definite mix 
ing ratio, as poor as possible which is determined 
for cruising. At the lower number of revolt 
tions this mixing ratio then remains constant at 
each position of the so-called pilot lever as far as 
to the 100% position. Only if the propeller is 
switched to the higher number of revolutions an 
enrichment also is positively effected, so that the 
motor operates with highest efficiency. 

Preferably, the switch lever for the propelle 
is positively coupled to the pilot lever in such a 
manner, that, on shifting the pilot lever from 
the 80% position to the 100% position, the pro 
peller also is adjusted to the higher number of 
revolutions. This modification of the device has 
the special advantage, that by means of a single 
lever the enrichment as well as the increase of 
the number of revolutions may be effected. As 
for the two states of operation two ignition points 
only are required. The device may be improved 
further by the fact that the switching gear of 
the ignition device also is coupled, preferably in 
the same manner, to the above described mul 
tiple switching lever. 

Preferably, the various levers are rotatably 
mounted upon a common shaft and are movably 
arranged in a common gate provided for engag 
ing and disengaging the levers. 

Preferably, with the present device provided 
with a regulator for the fuel fed by the fuel pump 
which may be influenced by pressure differences 
prevailing in an air measuring device actuated 
by the motor, the regulator is coupled to a fur 
ther regulator which may be influenced by al 
terations of the state of the Outer atmosphere, 
for instance on account of different heights above 
the earth and which correspondingly controls in 
such a manner that the regulating movements 
of the first regulator are compensated. 
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289 fixed to the sleeve 2 and displaceable axially 
with said sleeve. The spring 290 bears with its 
other end against a link 29 on which two arms 
282, 293 are pivoted which carry the weights 294 
and 295 respectively. 
As may be seen from the drawings, the weights 

of the centrifugal governor 287-29s driven by 
the internal combustion engine -s are swung 
outwardly at higher number of revolutions of the 
engine, so that the sleeve 288 is drawn upwardly 
and therewith the link 287 of the toggle linkage 
28, 28 also is moved upwardly, whereby the 
length of the linkage is shortened. Consequent 
ly, a pull is exerted on the regulator rod 286 

40 

45 

which tends to withdrawn this rod from the 
regulator casing 297. The amount of adjust 
ment effected hereby depends on the control 
movements of the bell-crank 282,284, influenced 
by the curve disc 280, besides being dependent on 
the control movements of the centrifugal gov 
ernor. According to the invention the various 
Co-operating gear members are so to be dimen 
Sloned and arranged, that the feed movement of 
the regulator rod is compensated again by the 
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last mentioned lever by shortening the toggle 
lever system acted upon by the centrifugal gov 
eO. 

In the construction shown in Fig. 5 the motor 
block of the internal combustion engine is desig 
nated with 300. Connected to the rear part 30 
of the casing is a pipe 302 the other end of which 
ends in a Venturl tube 303 or the like, the open 
mouth of which faces the relative air current 
which flows into the mouth in the direction of 
the arrow. Tappings 304 and 305 are provided 
at the Wenturi tube 30 in the same manner as 
the tappings 2 and 22 described in connection 
with the construction shown in Fig. 1. Pipes 
connected to these tappings lead to a regulator 
306 which is constructed in a well-known man 
ner and measures the weight of the quantity of 
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combustion air drawn in. A rod 307 projects 
from the regulator 306 which is, by means of a 
link, connected to a further rod 308 which in 
turn is, by a link, connected to a rod 309. Rod 
309 is connected by a link to a rod 30 which 
preferably also acts, by way of a link, upon a rod 
3 formed as a regulating rod of the fuel pump 
32 and mOvably arranged in the Casing of the 
latter, 
A regulator 3 for the number of revolutions 

is mounted in the adjustable propeller jour 
As an example of the last described regulating 76 malled upon the shaft 35 and driven by the 
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internal combustion engine 300. The regulator 
313 is, according to the invention, so constructed 
as to change the position of the blades of the 
propeller in such a manner, that the driving 
motor always rotates with a constant number 
of revolutions. y 

Figs. 6-8, illustrate by way of example the 
coupling of the pilot lever to the selecting lever 
for the adjustment of the various ranges of 
numbers of revolutions of the propeller. 86 is 
the handle of a pilot lever 37. The two levers 
37 and 32 bear, by means of the hubs 38 and 
320 respectively, against a common pivot 39. 
In the lever 32 a recess 322 facing the lever 
37 is provided into which a projection 323 of 
the lever 37 may engage to couple the two 
levers. X 

The so-called pilot lever as well as the select 
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ing lever for the number of revolutions of the 
adjustable propeller are movable in a common 
slide 324 provided with a slot 325. 
As may be seen from Figs. 6 and 8, the pilot 

lever 3 f6, 37 may be moved in the slide from 
the point a over b to c, then to d and finally to 
e. In the positions a and e the lever, bears 
against stops which are formed by the slot of 
the slide, 
a designates the idle running position, b and 

c designate the cruising positions arranged at 
80% of the nominal output, while d is the po 
sition for the nominal output and e is the posi 
tion for take off output. 
On shifting the pilot lever 36, 3 f. from the 

position c to the positions d and e the selecting 
lever 32 is entrained by the nose 323 which en 
gages into the recess 322. Hereby the Selecting 
lever is moved from the position c (see also Fig. 
5) which corresponds to the low number of 
revolutions of the propeller into the positions d 
and e which correspond to the high number of 
revolutions. . 

If the levers 36, 37 and 32 are not coupled 
to each other, the selecting lever 32 always is 
maintained in the position C, by means of a 
spring 326, whereas the pilot lever 36, 37 may 
be maintained in any desired position. 
Another modification of the present device 

has the advantage that it may be used for con 
trolling the quantity of the fuel and also for 
controlling auxiliary devices, as for instance the 
ignition device, the cooling apparatus, the ad 
justable propeller and so on of the internal com 
bustion engine. The device is so constructed, 
that the following operating conditions also may 
be considered. 

If for instance an aircraft is flying in a height 
substantially above the so-called full pressure 
height, the motor supplies a certain portion of 
its full efficiency only due to the reduction of 
the charging pressure. If it is supposed for in 
stance, that the motor only supplies 50% of its 
full power during the time the pilot lever Occupies 
the 100% position, very unfavorable conditions 
result in connection with the known device. For 
instance, the cooling flaps are completely opened, 
whereas the motor only supplies half of its full 
power, so that the motor is strongly cooled down 
and the speed of the aircraft is unnecessarily 
reduced. Also with regard to the adjustment of 
the time of ignition faults result, as with the 
100% position of the pilot lever the times of 
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tained. The same is true for instance for the 
adjustment of the pitch of the propeller and 
the setting of other parts, 
To obviate these defects, the regulating device 

according to the invention is so constructed, that 
a time of ignition, different from that required 
for a smaller quantity of air fed, for instance 
such as corresponding to the cruising efficiency . 
is automatically set, when larger quantities of 
air corresponding to a great motor efficiency are 
dealt with in a unit of time, 

Also the blades of an adjustable propeller ar 
set and the position of the plates allowing dis 
charge of the cooling air is regulated in such a 
sense, that above a definite height of flight in 
which the motor cannot operate with highest ef 
ficiency, because the amount of air drawn in in 
a unit of time is too small, the cooling flaps can 
not longer be completely opened, 
In the modification shown in Fig. 9 by way of 

example only one cylinder 40 is represented of 
the motor or other internal combustion engine 
used. In cylinder 40 the piston 402 moves up 
and down which is connected by means of a rod 
403 to the crank 404 of a crankshaft 405. An 
outlet valve 408 of the cylinder 40 is connected 
to a pipe 407 leading to the exhaust, and an in 
let valve 408 also is provided. Mounted upon 
the shaft 405 is the gear wheel 409 engaging with 
a gear wheel 40 mounted on the shaft 4. 
Shaft 4 fl carries the rotor 42 of a centrifugal 
blower serving as charger, the fixed casing 4 3 
of which is connected by way of a pipe 44 to 
the inlet valve 408 and supplies the latter with 
combustion air under pressure. A nozzle 4f 5 for 
injecting fuel extends into the pipe 4 4. Nozzle 
45 is connected to the fuel pump 4 f6 which is 
formed for example as a geared pump 46 the 
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construction of which is known, so that, there 
fore, this pump need not be described. . . The 
quantity fed by the fuel pump 4 f6 is controlled 
also in a well-known manner by a lever 4f7 act 
ing upon a control valve of the pump which also 
is well-known and is, therefore, not chown in the drawings, 

Air is supplied to the centrifugal blower 42, 
43 by a Venturi tube 48 open to the relative 
air current the discharge end 49 of which is nar 
rOW and flares in the manner of a diffusor to 
wards the charger as far as to the width of the 
inlet SOcket 420. At the smallest point as well 
as at the largest point of the Venturi tube 48 
tappings 42 and 422 respectively are provided. 
The tapping 422 is connected by way of a pipe 
423 to the interior space 424 of a chamber 425. 
In the interior space 424, closed against the outer 
atmosphere, a diaphragm box 426, formed by a 
corrugated tube, is arranged the interior of which 
is connected by a pipe 427 to the tapping 42. 
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ignition favorable for full load are set, whereas 
due to the great height of the aircraft about 
50% of the motor efficiency only may be ob 75 

The pressure difference, due to the flow of air, 
occurring at the tappings 42 and 422 of the 
Venturi tube 48 effects an expansion or con 
traction of the diaphragm box 426. Rigidly con 
nected to the latter and actuated by its expansion 
and contraction movements is a rod 428 on which 
two pistons 429, 430 are mounted. These pis 
tons are displaceably arranged in a sleeve 43 
which in turn is displaceably arranged in a cylin 
der 432. A spring 433 tends to press the sleeve 
3 upwardly. In the cylinder 432 an inlet pipe 
433 and two outlet pipes 434, 435 for admitting 
and discharging pressure oil are provided. More 
Over, the cylinder 432 is connected to chambers 
38, 439 arranged above and below a piston 440 

respectively by means of channels 436,437. The 
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pistons 420 and 430 in a well-known manner ef 
fect admission and discharge of pressure oil into 
and out of the chambers 4 and 9 respec- " - 
tively, whereby the piston 440 is moved upwardly 
or downwardly. The admission and discharge of 
the pressure oil, besides depending on the posi 
tion of the pistons 429, 430, depends on the posi 
tion of the sleeve 43 and the openings provided 
in this sleeve. A piston rod 44 carrying a cam 
442 is attached to the piston 440. The cam 442 
is formed in the manner of a logarithmic curve. 
Roller 443 bears against cam 42 and is carried 
by the one arm 444 of a bell-crank pivotally 
mounted on a bolt 44. The other arm 44 of the 
bell-crank is fork-shaped and engages a pin 47, 
provided on rod 448 rigidly connected to the 
sleeve 43. In this manner the piston 440 con 
trols the sleeve 43 f according to a logarithm law. 
By means of the spring 433 the roller 443 is al 
ways pressed against the curve 442. 
The lower end of the rod 44 carries a pin 44 

which engages a fork 450 of a balance beam 45 
and acts upon the latter. Piston 453 controlled 
by a piston 454 acts upon the other arm of the 
balance beam which also is formed with a fork 
shaped end 452. The piston rod 453 carries a 
curve 455 which also is formed in the manner of 
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consumed weight of air at a given time. Mounted 
on the rod 479 are two pistons 485, 486 which, 
in correspondence to the position of the rod 479, 
are displaced in a sleeve 487 at the times shift 
ably arranged in a cylinder 488. Pressure oil is 
admitted to and discharged from the cylinder 
488 by way of an inlet pipe 489 and discharge 
pipes 490, 4. The sleeve 487 is provided with 
openings which substantially correspond to the 
openings of the cylinder. By means of two chan 
nels 492, 493 the cylinder 488 is connected to the 
chambers 494, 495 arranged above and below a 
pistori 4 respectively, so that in a manner 
known per se the position of the pistons 485, 
486 as well as the position of the sleeve 487 con 
trol the position of the piston 496 at the times, 
Piston rod 497 carrying a curve 98 is fixed to 
the piston 496. Roller 499 mounted on an arm 
500 of a bell-crank plvoted at 50 bears against 
curve 98. The other arm 502 of the bell-crank 
is fork-shaped and engages a pin 503 of a pis 
tori rod 504 which bears against the sleeve 487 
and displaces the latter against the action of a 
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a logarithm curve which, however, extends in a 
reverse direction with regard to the curve 442. 
Bearing against the curve 45 is a roller 45 car 
ried by a lever arm 457 of a bell-crank, pivot 
ally mounted upon the bolt 458 the other fork 
shaped arm 45 of which engages a pin 460 which 
is provided at a rod 462 rigidly connected to a 
sleeve 4B. Against the action of a spring 
sleeve 46 f may be displaced in a cylinder 464 
provided with an inlet 465 and two outlets 468 
and 467 for pressure oil. On the other side chan 
nels. 48, 469 are provided which, according to 
the position of the sleeve 46 and the pistons 
470, 47 displaceably arranged in said sleeve, ef 
fect the admission and discharge of pressure oil 
into and out of the chambers 47.2, 473 above and 
below the piston 454. The pistons 470, 47 are 
fixed to a piston rod 474 attached to a diaphragm 
box 475, formed by a corrugated tube, and are 
controlled by the expansion and contraction 
movements of said diaphragm box. Diaphragm 
box 475 is closed against the Outer atmosphere 
and contains a definite weight of air, whereas at 
mospheric pressure prevails in the space 47 of 
the chamber 47 which surrounds the diaphragm 
box 475, so that the expansion and contraction 
of the box 475 is effected in dependence on the 
state of air at a given time. 

In the middle of the balance beam 45 a rod 
49 is linked to the point 478. As the piston 
440 due to the control of the sleeve 43 f transfers 
upon the balance beam 45 the logarithm value 
of the pressure difference existing at the two 
measuring points 42, 422, while the piston 444, 
transfers upon the balance beam 45 the nega 
tive logarithm value of the state of air, a dis 
placement of the rod 479 results. This displace 
ment corresponds to half the difference of the 
logarithm value of the pressure difference and 
the logarithm value of the state of air. The 
rod 479 carries a further push curve 480 which 
introduces into the calculation the constant and 
the root value of the above mentioned formula. 
Against curve 480 bears, by means of a roller 
48, the one arm 482 of a bell-crank pivoted on 
the bolt 483, the other arm 484 of which acts 
upon the lever 4. In this manner the fuel 
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supply is effected in dependence on the actually as 

spring 505. The rod 497 acts upon a lever, not 
shown in the drawings, which in a manner known 
per se effects adjustment of the ignition device, 
adjustment of the cooling flaps or setting of 
the blades of a variable propeller. One and the 
same piston 496 may effect the adjustment of 
all adjustable devices, but separate-devices also 
may be provided for adjusting each individual 
device, 
By the above mentioned device not only the 

fuel supply, but also the regulation of all de 
vices, the optimum position of which changes in 
accordance with the motor efficiency, are di 
rectly controlled in dependence on the quantity 
of the fuel mixture consumed by the engine, 
What we claim is: 
1. In combination with an internal combus 

tion engine, a fuel pump, a charger comprising 
an air intake, said air intake comprising a Wen 
turi tube, said tube being provided with means 
to measure the pressure of the air passing 
through said tube at the narrowest and at the 
widest part of said tube, means actuated by the 
pressure difference of said two parts of said 
tube, said means actuating one of the two arms 
of pressure balancing means in the logarithmic 
ratio of said pressure difference the other arm 
of Said pressure balancing means being actuated 
by the logarithmic value of the variations in the 
specific volume of the air, said balancing means 
actuating said fuel pump and thereby control 
ling the weight of the fuel in dependence upon 
the weight of the air. 

2. In combination with an internal combustion 
engine, a fuel pump, a charger comprising an air 
intake, said air intake comprising a Venturi tube, 
a balance beam comprising two arms, one of said 
arms being actuated by the logarithmic value 
of the pressure difference of the air passing 
through the widest part and through the nar 
rowest part of said 'Wenturi tube, the other of 
Said arms being actuated by the negative loga 
rithmic value of the variations in the specific 
Volume of the air, a rod connected with the full 
crum of said two arms and actuated in accord 
ance with half the difference of the logarithmic 
value of said pressure difference and the loga 
rithmic value of said specific volume of the air, 
means to control said fuel pump by means of said 
rod, whereby the weight of the fuel is controlled 
in dependence upon the weight of the air. 

3. A device as claimed in claim 2 wherein said 
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control means between said rod and said fuel 
pump comprises a device being further actuated 
by the logarithmic value of a constant. 

4. A device as claimed in claim 2, wherein said 
control means between said rod and said fuel 
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pump supplying fuel to said engine, means de 
pendent upon the number of revolutions of said 
engine, means to simultarieously control said fuel 
pump in dependence upon the measured weight 

pump is further dependent upon a hand operated 
device for adjusting the fuel air ratio to a pre 
determined value. 

5. A device as claimed in claim 2 wherein the 
last mentioned arm of said balance beam is 
further actuated by the expansion value of the 
air flowing through said Wenturitube in different 
densities of the air. - . 

6. In combination with an internal combustion 
engine, a charger comprising an air intake, said 
air intake comprising a Wenturi tube, a balance 
beam comprising two arms, one of Said arms be 
ing actuated by means including a cam, said 
means being controlled by the logarithmic value 
of the pressure difference in the air passing 
through the widest part and through the nar 
rowest part of said air intake, the other of said 
arms being actuated by means including a cam, 
said means being controlled by the negative 
logarithmic value of the variations in the spe 
cific volume of the air and being further con 
trolled by the negative expansion value of said 
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of the air and further in dependence upon said 
means dependent upon the number of revolutions 
of said engine, 

10. In combination with an internal combus 
tion engine, a fuel pump, a charger comprising 
an air intake, said air intake comprising a 
Venturi tube, a balance beam comprising two 
arms, one of said arms being actuated by the 
logarithmic value of the pressure difference of 
the air passing through the widest part and 
through the narrowest part of said Venturi tube, 
the other of said arms being actuated by the 
negative logarithmic value of the variations in 
the Specific volume of the air, means controlled 
by the number of revolutions of said engine, said 
means controlling further means connecting said 
rod with said fuel pump, whereby the weight of 
the fuel delivered by said pump depends upon 
the weight of the air as well as on the number 
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Wenturi tube in different densities of the air, said, 
last mentioned cam being shaped in the form of 
a curve having superposed the negative loga 
rithmic value of the variations in the specific 
volume of the air and the negative expansion 
value of said Wenturi tube in different densities 
of the air, a rod connected with the fulcrum of 
said two arms and actuated in accordance with 
half the difference of the logarithmic value of 
said pressure difference and the logarithmic value 
of said specific volume of the air and by said 
negative expansion value, means to control said 
fuel pump by means of said rod, whereby the 
weight of the fuel is controlled in dependence 
upon the weight of the air. 

7. In combination with an internal combustion 
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engine, a fuel pump, a charger comprising an air 
intake, said air intake comprising a Wenturi tube, 
a balance beam comprising two arms, one of said 
arms being actuated by the logarithmic value of 
the pressure difference of the air passing through 
the widest part and through the narrowest part 
of said Venturi tube, the other of said arms being 
actuated by the negative logarithmic value of the 
variations in the specific volume of the air, a 
rod connected with the fulcrum of Said tWO arms 
and actuated in accordance with half the dif 
ference of the logarithmic value of said pressure 
difference and the logarithmic value of said 
specific volume of the air, a device connecting 
said rod with said fuel pump, said device Com 
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prising a lever pivotally and adjustably con 
nected with a second lever one end of which hav 
ing a fixed fulcrum, the other end of said Second 
lever being pivotally connected with said fuel 
pump, the distance from the connecting point 
of said two levers to said fixed fulcrum being ad 
justable in accordance with the type of fuel used, 
whereby the weight of the fuel is controlled in 
dependence upon the weight of the air. 

8. A device as claimed in claim 7 wherein Said 
adjustable, connection of said two levers is pro 
vided with a scale showing the optimum mixing 
ratios for various types of fuels. 

9. In combination with an internal combustion 
engine, a charger comprising an air intake, 
means for continuously measuring the weight of 
the air passing through said air intake, a fuel 
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of revolutions of said engine. 
11. A device as claimed in claim 10 wherein 

Said means controlled by the number of revolu 
tions of said engine is a centrifugal governor. 

12. Method for controlling the fuel supply of 
internal combustion engines in dependence upon 
the weight of the air, said method comprising 
measuring the difference between the static and 
the dynamic pressure of the air passing through 
the air intake of said engine, actuating means in 
the logarithmic ratio of said air pressure dif 
ference, actuating other means by the logarith 
mic value of the variations in the specific volume 
of the air, balancing said first and said last men 
tioned means, and controlling the fuel pump of 
said engine by said two thus balanced means. 

13. Method for controlling the fuel supply of 
internal combustion engines in dependence upon 
the weight of the air, said method comprising 
measuring the weight value G of the air sub 
stantially in accordance with the formula 
=constant.WAp/ wherein Ap is the pressure 

difference of the air passing through the air in- . 
take and v) is the specific volume of the air, and 
Controlling the weight. of the fuel in dependence 
upon the thus measured weight of the air. 

14. Method for controlling the fuel supply of 
internal combustion engines in dependence upon 
the weight of the air, said method comprising 
measuring the difference Ap between the static 
and the dynamic pressure of the air passing 
through the air intake of said engine, further 
measuring the specific volume of the air, in 
fiuencing a means in accordance with said pres 
sure difference Ap, influencing other means in 
accordance with said specific volume 2, convert- . 
ing the two influences to the Weight value G of the 
air in accordance with the formula 

G=constant.VAp/o 
and controlling the weight of the fuel in depend 
ence upon the thus measured Weight of the air. 

15. The combination with an internal combus 
tion engine including a fuel pump, of a charger 
having an air intake, said air intake comprising 
a Wenturi tube, a balance beam including two 
arms, One of said arms being actuated by the 
logarithmic value of the pressure difference of 
the air passing through the widest part and 
through the narrowest part of said Wenturi tube, 
the other of said arms being actuated by... the 
negative logarithmic value of the variations in 



O 
the specific volume of the air, a member con 
nected with the fulcrum of said two arms and 
actuate in accordance with half the difference 
of the logarithmic value of said pressure dif 
ference and the logarithric value of the specific 
volume of the air, and a control mechanism for 
controlling said fuel pump by means of said 
member including a lever having a fixed pivot 
said lever being operatively connected with said 
pump, said member being operatively connected 10 
with an attacking said lever at a predetermined 

2,297,918 
point, and means to vary the distance of the 
point of attack of said member from thie fixed 
pivot of said lever for adjusting the amount of 
fuel to be fed by said pump in dependence upon 
the type of fuel used, whereby the weight of the 
fuel is controlled in dependence upon the weight 
of the air. 
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