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I 57 | ABSTRACT 

An apparatus for interruption of fuel supply in an in‘ 
ternal combustion engine, during non-operation of the 
engine‘ includes a battery~operated fuel supply mecha 
nism. The fuel supply mechanism operates indepen— 
dently of the engine. An ignition switch is operatively 
arranged to separate the fuel supply mechanism from 
the engine. An air-quantity measuring device is dis» 
posed within the suction tube of the internal combus~ 
tion engine. The measuring device is operatively ar 
ranged to close an electrical contact when in its rest 
position. In that position and whenever the ignition 
switch is also closed. a current path is completed be 
tween the battery and a relay which is biased mechani 
cally by a spring. Whenever the relay is not energized 
and the ignition switch is also closed, a current circuit 
is completed between the battery and the fuel supply 
mechanism to effect delivery of the fuel to the engine. 

9 Claims. 3 Drawing Figures 





3.897.771 
SHEET PATENTEUAUB 51915 

Fig- 2 



3,897,771 
1 

APPARATUS FOR THE INTERRUPTION OF FUEL 
SUPPLY IN AN INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus for interrupt 
ing fuel supply in an internal combustion engine during 
non-operation of the engine. The present invention re 
lates, more particularly, to an apparatus for the inter 
ruption of the fuel supply in an internal combustion en 
gine during non-operation of the engine, the apparatus 
including a battery-operated fuel supply mechanism, 
which operates independently of the engine and is sep 
arable from it by an ignition switch. 
Such installations are known; however, the means for 

indicating that the internal combustion engine is in op 
eration used in these known installations is either the 
lubricant pressure of the lubricant supply system of the 
internal combustion engine, or the reduced pressure in 
the suction tube of the internal combustion engine, or 
the current which the generator of the internal combus 
tion engine delivers during the operation of the engine. 
These operational characteristics are not suitable, as 
true indications, to sense the actual operating condition 
of the engine with high reliability. The lubricant pres 
sure depends very heavily on the viscosity and, there 
fore, on the operating temperature of the internal com 
bustion engine. The lubricant pressure also depends on 
the state of maintenance of the lubricant supply and 
pump, if one is used, as well as the degree of contami 
nation of the system and the pump. It is possible that 
the lubricant pressure is low or completely absent, yet 
the internal combustion engine nevertheless is in oper 
ation. A generator can fail because of damage to the 
generator itself or to its drive mechanism and, there 

~‘fore, its output current, acting as an indicator of engine 
operation, fails. The reduced pressure in the suction 
tube, however, is strongly dependent on the operation 
and on the state of maintenance of the aspiration 
equipment and can also fail as a true indicator of the 
engine operation or as a control signal producer. In all 
these known installations, the control signal producer 
(pressure, voltage) of the control medium is com 
pletely absent during the starting of the engine and also 
very often for a period immediately thereafter, espe 
cially under extreme operational conditions. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apparatus for effecting interruption of fuel supply in an 
internal combustion engine whenever the engine is 
stopped. 

lt is a further object of the present invention to pro 
vide an apparatus for effecting interruption of fuel sup 
ply in an internal combustion engine without any disad 
vantageous in?uence on the operating conditions of the 
engine. 

It is another object of the present invention to pro 
vide an apparatus for effecting interruption of fuel sup 
ply in an internal combustion engine which is free from 
any dependency on lubricant pressure. 

It is an additional object of the present invention to 
provide an apparatus for effecting interruption of fuel 
supply in an internal combustion engine which is free 
from any dependency on electrical generator output. 

It is yet a further object of the present invention to 
provide an apparatus for effecting interruption of fuel 
supply in an internal combustion engine which is free 
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2 
of dependency from the level of maintenance of the lu 
brication system, the ignition system and the aspriation 
equipment. 

It is yet another object of the present invention to 
provide an apparatus for effecting interruption of fuel 
supply in an internal combustion engine which is simple 
to manufacture and can be readily attached to the en 
gine in a simple fashion. 
The foregoing objects, as well as others which are to 

become clear from the text which follows, are achieved 
in accordance with the present invention by providing 
an apparatus for interruption of fuel supply in an inter 
nal combustion engine, which apparatus includes a bat 
tery-operated fuel supply mechanism. An ignition 
switch is operatively arranged to separate the fuel sup 
ply mechanism from the engine. 
An air-quantity measuring device is disposed within 

the suction tube of the internal combustion engine. The 
measuring device is movable from its rest position, in 
dependence on the quantity of air passing through the 
suction tube. The measuring device closes an electrical 
contact when it is in its rest position. ln the rest position 
and when the ignition switch is closed, a relay energiz 
ing current-supplying circuit is completed between a 
battery and the relay, which is mechanically biased by 
a spring. Whenever the relay is not energized and the 
ignition switch is also closed, a current circuit between 
the battery and the fuel supply mechanism is com 
pleted. It is a distinct advantage of the present inven 
tion that, independently of engine temperature, the 
relay current circuit is interrupted even by the most 
minor air motion within the suction tube, i.e. even dur 
ing the engine starting. Whenever this air motion oc 
curs, a pivotal motion of the measuring device results 
and, thus, the fuel supply mechanism is supplied with 
current provided that the ignition switch is also closed. 
An extremely accurate signal to show when the internal 
combustion engine is in operation is thus provided by 
action of the measuring device whenever the ignition 
switch is also closed. Since, in general, only filtered air 
streams into the suction tube of the engine, the measur 
ing device and its associated parts are protected from 
contamination. The apparatus is therefore extremely 
reliable. 
Because the electrical contact, which is used in an 

advantageous speci?c embodiment according to the 
present invention, is a contact spring extending into the 
suction tube, which is mounted on an insulated base, it 
can be connected without difficulty to an electrical 
contact forming a structural part of the measuring de~ 
vice, which in that case is preferably grounded electri 
cally. Only very slight constructional changes need to 
be made in the suction mechanism of the internal com< 
bustion engine whose fuel metering occurs with the aid 
of the previously described air-quantity measuring de 
vice. 

In another embodiment according to the present in 
vention, the relay has a second switch which, when the 
relay is actuated, holds closed a second circuit between 
the battery and the fuel supply mechanism provided a 
starting switch in this second circuit is also closed. This 
has the advantage that the fuel supply mechanism can 
be made operational and used as soon as the engine 
starter is operated, without the necessity of the air mea 
suring member to have ?rst pivoted. When the starting 
process has been completed and the internal combus 
tion engine has started, an air current has established 
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itself in the suction tube so when the air measuring de 
vice has pivoted from its rest position. the relay circuit 
is interrupted and the fuel supply mechansim remains 
in operation. 

In a further embodiment according to the present in 
vention, the relay circuit is closable only after the 
elapse of a given period of time, by a timer switch act 
ing subsequent to the closing of the ignition switch. 
This has the advantage that the fuel supply mechanism 
can be used immediately after the ignition is switched 
on which, for example, is an advantage when the inter< 
nal combustion engine is very hot or when the engine 
is cold. When the internal combustion engine is very 
hot, this early switch-on of the fuel supply mechanism 
removes gas bubbles which may possibly reside in the 
fuel supply line and thus guarantees a ?awless start. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic diagram of a fuel injection sys 
tem illustrating a first exemplary embodiment of the 
present invention. 
FIG. 2 is a schematic circuit diagram illustrating a 

second exemplary embodiment of the present inven 
tion. 
FIG. 3 is a schematic circuit diagram illustrating a 

third exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the fuel injection system shown in FIG. 1, the com 
bustion air flows in the direction of the arrow in an up 
stream section ] of a suction tube of an internal com 
bustion engine (not shown in detail). An air-quantity 
measuring device 2 is disposed in an intermediate coni 
cal section 3 of the suction tube. The combustion air 
further ?ows through a connecting hose 4 and thence 
through a downstream suction tube section 5 to one or 
several cylinders (not shown) which form part of the 
internal combustion engine. The air quantity measuring 
device 2 comprises a plate, disposed within the suction 
tube transverse to the air flow direction. The measuring 
device 2 is pivoted within the conical section 3 of the 
suction tube, and follows an approximately linear func 
tion of the air quantity ?owing through the suction 
tube. For a given constant return force acting on the 
measuring device 2, as well as for a constant air pres 
sure prevailing in front of the measuring device 2, the 
pressure prevailing between the measuring device 2 
and a conventional throttle ?ap, shown within the 
downstream suction tube section 5, also remains con 
stant. 
The air-quantity measuring device 2 directly controls 

a fuel metering valve 7. For the transmission of the dis 
placement motion of the measuring device 2, a lever 8 
is connected to the measuring device 2. The lever 8 is 
rotatable about a fixed pivot 9, as nearly frictionlessly 
as possible. During pivotal motion of the lever 8, a pro 
trusion 10 which extends therefrom actuates a movable 
valve member of the fuel metering valve 7 which valve 
member includes a control slide 11. The control slide 
11 is acted upon, at its rear side, by a fluid under pres 
sure which serves as the return force for the measuring 
member 2. The fuel supply to the fuel metering valve 
7 occurs through a fuel pump 14 which supplies fuel 
from a fuel reservoir 16 via a fuel line 15 and a fuel line 
17 leading to the fuel metering valve 7. 
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4 
In its initial portion, the measuring device 2 is posi 

tioned within the narrowest part of the conical suction 
tube section 3, and the lever 8, by a contact 19 which 
it carries, makes contact with a short contact spring 20 
extending into the suction tube. The contact spring 20 
passes through an electrical insulating member 21 dis 
posed in the wall of the suction tube upstream from the 
measuring device 2. The measuring device 2 is held in 
this illustrated position, in the absence of an air stream 
within the suction tube and for all attitudes of a vehicle. 
which may carry the engine, by the force of a very weak 
spring 23 which acts on the lever 8 beyond the pivotal 
point 9. In order to ensure that the measuring device 2 
moves without any appreciable losses, it is pivoted in 
neutral equilibrium with respect to its pivotal point; this 
is achieved by a counterweight 24 mounted on the 
lever 8 on the other side of the pivotal point 9 from the 
measuring device 2. 
From the contact spring 20, a current conductor 26 

leads to a relay 27 which contains a switch 29 urged in 
its closed direction by spring 28. The conductor 26 
within the relay 27 leads to a magnetizing winding 30, 
which, when energized, opens the switch 29 through 
the action of a magnetizable acutating member 31. The 
magnetizing winding 30 is connected, at its other end, 
to a conductor 32 containing an ignition switch 33. The 
conductor 32 is connected to the positive terminal of 
a battery 34. Branching off from the conductor 32, be 
tween the ignition switch 33 and the relay 27, is a con 
ductor 35 which leads to the switch 29 and thence to 
one electrical terminal of the fuel pump 14. A second 
electrical terminal of the fuel pump 14 is connected, 
via a conductor 36, to the negative terminal of the bat 
tery 34 or to electrical ground, the negative terminal of 
the battery 34 being grounded. A warmup running unit 
39 of the internal combustion engine is connected in 
electrical parallel with the fuel pump 14 via a branch 
conductor 37 branching off from the switch 29, and a 
branch conductor 38 branching off from the conductor 
36. This warm-up running unit 39 can, as shown in FIG. 
1 for example, include a warm-up running control de 
vice 40 and a heating nozzle assembly 41, connected in 
parallel thereto, which can be switched off from the 
current supply by a timer switch 42. 
When the air measuring device 2 is in its initial posi 

tion, as shown in FIG. I, the relay current circuit is 
closed by the contact 19 which makes contact with the 
spring 20, thereby connecting the conductor 26 to elec 
trical ground via the lever 8 and a conductor 43, which 
electrically connects the pivotal point 9 to electrical 
ground. Thus, the magnetizing winding 30 of the relay 
27 is energized and the switch 29 is opened, so that the 
current supply to the fuel pump 14 and to the warm-up 
running unit 39 is interrupted, in the absence of air ?ow 
within the suction tube. When the measuring device 2 
is pivoted from its rest position by air flowing within the 
suction tube, then the current circuit of the relay 27 is 
interrupted, by movement of the contact 19 away from 
the spring 20, and the switch 29 is closed by the force 
of the spring 28 so that if the ignition switch 33 is also 
closed, the fuel pump I4 and the warm-up running unit 
39 are supplied with current from the battery 34. 

FIG. 2 illustrates a second embodiment of a circuit 
for controlling the relay and fuel pump circuits in sche 
matic form. The circuit elements which correspond to 
those in FIG. 1 are designated by the same numerals. 
The relay circuit includes, as in the embodiment shown 



3,897,771 
5 

in FIG. 1, a conductor 32 connected from the positive 
terminal of a battery 34 to an ignition switch 33. A cur 
rent path formed by the conductor 32 leads, via the ig 
nition switch 33, to a magnetizing winding 30 of a relay 
27', and hence through a conductor 26 and through a 
switch formed by an air measuring device 2, a lever 8 
and through a conductor 43 to the negative terminal of 
the battery 34 or to electrical ground, the negative ter 
minal of the battery 34 being grounded. As was the 
case of the circuit shown in FIG. 1, a conductor 35 
branches off from the circuit which includes the con 
ductor 32, between the ignition switch 33 and the relay 
27' and leads to a switch 29 of the relay 27' and hence 
through a conductive connection from the switch 29 to 
a fuel pump 14 which is further connected through a 
conductor 36 to the negative terminal of the battery 34. 
A second switch 45 is connected in parallel to the 
switch 29; this switch 45 is mechanically coupled to 
and is simultaneously switchable with the switch 29 by 
magentizable member 31 or by a spring 28. The switch 
45 is connected to the conductor 32 between the bat 
tery 34 and the ignition switch 33 by another conductor 
46 via a starter switch 47. On the other side of the 
switch 45 a conductor 48 leads from the switch 45 to 
a conductive connection and hence to the fuel pump 14 
and to a warm-up running unit 39 which is connected 
in parallel with the fuel pump 14. 
When the ignition switch 33 is closed and the air 

measuring device 2 is in its initial rest position, the 
relay current circuit 32, 33, 30, 26, 8 and 43 is closed, 
and current flows in this circuit from the battery 34. In 
that case, current ?ows through the magnetizing wind 
ing 30 and, therefore, the switches 29 and 45 are 
moved upwardly by the megnetizable member 31 and 
the current connection from the conductor 32, via the 
ignition switch 33 and the conductor 35, to the fuel 
pump 14 is interrupted by the switch 29. However, a 
connection between the conductor 32 through the con 
ductor 46, the switch 45 and the contuctor 48 to the 
fuel pump 14 is made, provided that the starting switch 
47 is closed. 
With the aid of this particular circuit, formed by cir 

cuit elements 32, 47, 46, 45 and 48, the fuel pump 14 
and the warm-up running unit 39 can be operated si 
multaneously upon initation of the starting process. 
This is possible only, however, when the ignition switch 
33 is closed, i.e. whenever the relay 27' is energized. 

In the circuit of FIG. 2, as well as in that of FIG. 1, 
it is guaranteed that when the ignition switch 33 is 
open, all fuel supply installations, i.e. the fuel pump 14 
and the warm-up running device 39, are switched off. 
FIG. 3 illustrates a further exemplary embodiment of 

the invention is schematic form. As shown in FIG. 3, a 
conductor 32 leads from the positive terminal of the 
battery 34 through an ignition switch 33 and a conduc 
tor 49, containing a bimetallic timing switch 50, via a 
conductor connection to a magnetizing winding 30 
within a relay 27. From the relay 27, a conductor 26 
leads through a switch formed by an air measuring de 
vice 2 and a lever 8 to a conductor 43 to the negative 
terminal of a battery 34 or to electrical ground, the 
negative terminal of the battery 34 being grounded. A 
conductor 35 branches off from the conductor 49 and 
leads to a switch 29 of the relay 27 and hence to a fuel 
pump 14 and/or to a warm-up running unit 39, both of 
which are connected, via a conductor 36, to the nega 
tive terminal of the battery 34 or to electrical ground. 
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6 
A conductor 51 branches off from the conductor 35 
between the ignition switch 33 and the switch 29. The 
conductor 51 is connected to one terminal of a heater 
winding 52 for the bimetallic timing switch 50, the 
other terminal of which is connected, via the conductor 
43 to the negative terminal of the battery 34. When the 
internal combustion engine is to begin operation, the 
ignition switch 33 is closed, and furthermore, the con 
nection from the conductor 26 to the conductor 43 
through the lever 8 of the air measuring device 2 is 
made during standstill of the internal combustion en 
gine. Nevertheless, the relay circuit remains inter 
rupted by the bimetallic timing switch 50 so that the 
tension spring 28 ensures that the switch 29 is closed 
and the circuit formed by the conductor 32, the switch 
33 and the conductor 35 makes a connection to the 
fuel pump 14 and to the warm-up running unit 39. 
Thus, the internal combustion engine is immediately 
supplied with fuel and can be started without difficulty. 
After the start, the relay circuit is additionally inter 
rupted by the pivoting motion of the air measuring 
member 2. Immediately after closing the ignition 
switch 33, however, the heater winding 52 of the bime 
tallic timing switch 50 is supplied with current, so that 
after the lapse of a predetermined adjustable time pe 
riod, the switch 50 is closed. If the internal combustion 
engine should now be stopped, and, therefore, the con 
nection between the conductor 26 and the conductor 
43 is closed by means of the lever 8 of the air measuring 
device 2, then the entire relay current circuit is closed, 
the magnetizing winding 30 is excited and the switch 29 
is opened. In this case, the current supply to the fuel 
pump 14 and to the warm-up running unit 39 is inter‘ 
rupted, as is intended. 
The above-described embodiments of the present in 

vention ensure that the fuel supply of the internal com 
bustion engines, during their non-operation, is inter» 
rupted reliably when the ignition is switched off. By 
using the very sensitively reacting air measuring mem 
ber, which also and simultaneously controls the fuel 
metering of the internal combustion engine, the reli 
able effectiveness of the installation is guaranteed. Yet 
the apparatus according to the invention can be real 
ized by simple means without undue negative influence 
on the operation of the engine. This occurs especially 
well by using the bridging arrangements according to 
FIGS. 2 and 3, features of which incidentally can also 
be combined with one another. Furthermore, it is ad 
vantageous that relay 27 and the relay 27' can only be 
energized when the measuring device 2 is in its rest po 
sition. This is advantageous for the life of the relay 
used. The present invention can, of course by used in 
many other fuel metering installations provided with 
movable air measuring elements. 

It is to be understood that the illustrated and de 
scribed embodiments of the present invention are by 
way of example, various other forms and embodiments 
are possible without departing from the spirit and scope 
of the invention de?ned by the appended claims. 
That which is claimed is: 
1. A fuel supply system for an internal combustion 

engine comprising, in combination an air suction tube, 
a fuel supplying means, an ignition switch, an apparatus 
for interruption of fuel supply including 

a. control means in said fuel supply means for cutting 
off fuel; 
b. electrical contact switch means; 
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c. a voltage source connected in series with said 
electrical contact switch means, said ignition 
switch and said control means, said electrical 
contact switch means. said ignition switch means 
and said control means for series connected to 
one another; 

d. relay means mechanically coupled to said elec 
trical contact switch means for opening said 
contact switch means when actuated, said relay 
means including a winding; 

e. means including circuit completing contact 
means in series with said winding, said ignition 
switch and said voltage source for actuating said 
relay means; and 

f. means positioned within said suction tube and re 
sponsive to ?ow of air therein for opening said 
circuit completing contact means whenever air 
flows in said suction tube to deactivate said relay 
means by interrupting current ?ow in said wind 
ing. 

2. A system as de?ned in claim 1, including spring 
means, and wherein said means positioned within said 
suction tube is mechanically biased in a rest position by 
said spring means for closing said circuit completing 
contact means in the absence of air flow in said suction 
tube. 

3. A system as de?ned in claim 1, wherein one termi 
nal of said voltage source and said means positioned 
within said suction tube are electrically grounded and 
said circuit completing contact means comprises a 
contact spring extending into said suction tube through 
an insulating means. 

4. A system as de?ned in claim 1, further including 

8 
a starting switch and further electrical contact switch 
means connected in series with one another between 
said voltage source and said control means in said fuel 
supplying means, said starting switch and said further 

5 electrical contact switch means being in parallel con 
nection with said ignition switch and said electrical 
contact switch means, and said relay means being me 
chanically coupled to said further electrical contact 
switch means for closing said further electrical switch 
means when actuated; whereby fuel may be supplied to 
the engine upon initiation of starting regardless of air 
?ow conditions in the suction tube. 

5. A system as de?ned in claim 1, including means in 
circuit with said relay means for delaying actuation 
thereof for a predetermined period of time after closing 
of said ignition switch. 

6. A system as de?ned in claim I, wherein said means 
positioned within said suction tube comprises a plate 
means carried on a lever pivoted about a ?xed pivoting 
point, and further including a counterweight arranged 
on said lever for providing substantial equilibrium and 
a spring means coupled to said lever for holding said 
plate in a rest position in the absence of air flow in said 
suction tube. 

7. A system as de?ned in claim I, wherein said fuel 
supply means includes a fuel pump. 

8. A system as defined in claim 1, wherein said fuel 
supply means includes a warm-up running unit. 

9. A system as defined in claim 1, wherein said fuel 
supply means includes a fuel pump and a warm-up run 
ning unit. ‘ 

25 

40 

45 

60 

65 


