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9 Claims. (01.‘ 26149) 
The present invention relates to carburetors 

for internal combustion motors, and more par 
ticularly to, means for interrupting the fuel sup 
ply when the motor is stopped. The invention 
contemplates particularly means in which a 
valve, placed in the liquid fuel supply line, is 
connected to a membrane located in the wall of 
a,_fuel chamber communicating with the fuel 
line, and which is controlled by the depression 
existing in the induction passage of the c'ar-' 
buretor. The connection ‘between said mem 
brane and said valve issuch that the valve is 
closed when the motor is inoperative and the de 
pression is zero, and open when the membrane 
is actuated by the depression created by the mo 
tor while in operation. ' 
Such arrangements are necessary when the 

fuel is supplied to the motor under a certain pres- 
sure, in order to avoid the continuation of fuel 
?ow into the motor when the same stops. . 
A difficulty in providing a practical arrange 

ment of this type lies in the fact that the'depres 
sion created by the motor drops to a very low 
value during acceleration, hence it is necessary 
that the arrangement be su?iciently sensitive to 
enable this very weak depression to maintain the' 
fuel valve open, since otherwise the valve will 
close and interrupt the supply of fuel to the 
motor. 

Viel U. S. Patent 1,955,037, dated April 1'7, 
1934, 'and assigned to the assignee of the instant 
application, discloses an arrangement designed 
to give such mechanism great sensitivity. In 
said arrangement the membrane located in the ‘ 
wall of the fuel chamber is of small dimensions 
and is connected to the movable wall of a cham 
ber to which is transmitted the depression cre 
ated by the motor. This movable wall is of 
large dimensions in comparison to the mem 
brane,. so that the effect of the depression on 
this membrane is multiplied and the mechanism 
is thereby rendered very sensitive to slight de 
pressions. 
ment is satisfactory when the same is placed in 
a fuel line in which the pressure is low; for in 
stance, if it is placed in a line‘receiving fuel 
through a pressure regulator which supplies the 
fuel under a pressure of approximately 10 to 20 
grams per square centimeter. But such an ar 
rangement cannot be placed in a fuel line sup 
plied directly by a fuel pump of the usual type 
which creates a pressure around 300 grams per 
square centimeter, since such pressure acting on 
the membrane would exert on the same, in spite 
of its small dimensions, a considerable force, and 
it would be necessary to make the movable wall 
subject to the depression,“of a size altogether 
impractical in order that a weak depression 
would be sufficient ‘to operate the mechanism. 

' An object of the present invention is to pro 

‘ated by the depression. 

The operation of such an arrange- - 

vide ‘a fuel shut-off arrangement, theoperation 
of which is not affected by variations in the pres 
sure of the fuel, and the dimensions of which are 
smaller than the dimensions of mechanisms of 
known types. a V ‘ , 

In accordance with the present invention an 
additional membrane is placed in the wall of the 
fuel ‘chamber and is connected to the membrane 
actuated by the depression in such a manner that 
the pressure exerted by the fuel on the addi 
tional membrane effectively balances the pres-r 
sure exerted by the fuel on the membrane actu 

Under these conditions the fuel exerts on the 
assembly of membranes'a resultant force which 
is actually zero no matter what the pressure of 
the ‘fuel, and a very slightv depression su?ices 
to operate the mechanism even if the same is 
placed in a fuel line in‘which the pressure is 

Obviously, the single vmembrane actuated by 
the depression may be replaced by several mem 
branes actuated by the depression. Similarly, 

- the single additional membrane may be replaced 
by several additional membranes.‘ In such case 
the various membranes will be interconnected in 
such a manner that the assembly of the mem 
branes constitutes a system of membranes under 
substantially balanced pressures. The fuel ex 
erts on each membrane a predetermined pres 
sure which is equal to the product of the e?ec 
tive area of the membrane by the fuel pressure 
The term “system of membranes under balanced 
pressures” is intended to include a system in 
which the membranes are interconnected in such 
a manner thatthe total of pressures exerted by 

a system of balanced forces. If the balance is 
obtained under a given fuel pressure, it will ob 
viously be maintained at all pressures, since the 
forces acting on ‘the different membranes will 
vary proportionately to the pressure. The de 
sign of a membrane system under balanced pres 
sures is an elementary problem, which may be 
readily solved, and such a system constitutes an 
arrangement clearly de?ned. _ 
The effective area of a membrane is the ratio 
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of the total pressure exerted by the ?uid on that ‘ 
‘membrane to the unit pressure of the ?uid. The 
physical equivalent of the effective area of the 
membrane is the surface area of a piston upon 
which the ?uid exerts a total pressure, equal to 
that which it exerts on the membrane. It is com 
mon practice to use as membranes ?exible discs, 
for example discs made of fabric impregnated 
with a substance designed to make it impervious, 
and to place in the center of the membrane a 
rigid metallic disc of a smaller diameter than the 
membrane. The membrane or membranes actu 
ated by the depression created'by the motor may 
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be subjected either directly to such depression, 
or may be connected to the movable wall of 'a 
chamber which is subjected‘ to such depression, 
in a' manner similar to the arrangement de 
scribed in Viel Patent No. 1,955,037, heretofore 
mentioned. If a throttle valve is mounted in the 
induction passage of the motor it will be prefer 
able to utilize the depression existing posterior to 
the throttle valve. . . - ‘ _ - ' 

The additional membrane or membranes may 
be subjected to the atmospheric pressure or to 
the pressure existing at the motor air intake. 
When the motor is supplied with air from a 
supercharger, this membrane or membranes may 
be subjected to the pressure existing at the ' 

, supercharger ‘air outlet. 
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The fuel valve is preferably placed in such a 
manner that it opens against the direction of 
fuel ?ow, since such "an arrangement increases 
the sensitivity of the mechanism, as.will ‘be 
apparent hereinafter. ‘ 

Preferably a spring tends to close the fuel 
valve. - . 

In a preferred embodiment of the invention, 
the membrane actuated by the depression and the 
additional membrane are ‘parallel and are con 
nected by their centers, and both’ have the same 
effective areas. ' ~ 

The following description, and the attached 
drawings, are given as anexample for better un 
derstanding of the way in which the invention 
may be applied. ‘ 

Figure 1 shows schematically in. longitudinal 
section a carburetor provided with an arrange 
ment embodying the" invention. . ” 

Figures 2, 3 and 4 show schematically in longi 
tudinal section modi?cations of the arrangement 
shown in Figure 1 which differ from the same by ‘ 
the arrangement of the fuel valve. 
Figure 5 shows schematically ‘in longitudinal 

section a further modi?cation of the arrange 
ment shown in Figure 1 in which the membrane 
actuated by the depression is not directly sub 
jected to it. 

Figure 6 shows schematically in longitudinal 
section a modi?cation of the arrangement shown 
in Figure 1 but di?ering therefrom in the ar 
rangement of the membranes. ' 
The carburetor shown in Figure 1 comprises 

an induction passage I supplied with air through 
air intake 2, and controlled by a throttle valve 3.‘ 
The induction passage receives fuel from a. fuel 
outlet 4, which is controlled by a needle 5, and 
discharges posterior to the throttle valve 3. The 
movements of needle 5 are mechanically con 
trolled by the‘ movements of throttle valve 3‘ by 
means of a lever 6 ?xed to_ the throttle valve 
shaft, connecting link‘l, and lever 8_ pivoted at 9. 

I The fuel outlet 4 is supplied with fuel under 
pressure through‘a conduit III-which receives fuel 
from a fuel pump-of the usual type .or from a 
headed reservoir (not shown). The arrows in 
dicate the direction of fuel flow. A pressure reg 
ulator II of any suitable type may be placed in 
conduit II! in such a manner as to reduce the 
pressure of the "fuel supplied to the fuel outlet 4 
to a predetermined value which may, for example, 

‘ be around 10 to 20 grams per square centimeter, , 
whereas the pressure in conduit 10 is usuallyv 
around 300 grams per square centimeter if the 
conduit is supplied'by a pump. The pressure 

- regulator II may be omitted, if desired. 
A valve I2 is located in conduit I0, and‘ a fuel ' 

chamber I3 communicates with said conduit. 
The walls of chamber I3 comprise membranes I4 

2,144,017 
and I5 which are parallel and have the same ef 
fective area. The two membranes are connected 
at their centers by means of rod I6. Membranes 
I4 and I5 may be formed of fabric discs impreg 
nated with a substance rendering ‘them impervi 
ous and provided at their central ‘portions with 
metallic discs I‘! and I8. These fabric discs are 
formed, as known in the art,.in such away as to 
permit them to follow slight displacements in 
either - direction from their medianv position. 
Membranes made in this manner possess very 
negligible stiffness, so that their displacement 
does not require any appreciable force. Mem 
branes I4 and I5 are connected to valve I2 by' 
lever I9. Lever I9 is pivoted at 20, and one of its 
ends 2 I, is engaged between two ?anges of rod I6, 
while its opposite end ‘I3 is engaged by ?anges of 
stem 14 which is ?xed to valve I2 and guided in a 
recess ‘I5. ~ 

Membrane I4 separates the fuel chamber I3. 
from a chamber 22 which communicates through 
passage 23 with induction passage I posterior to 
the throttle valve 3. In chamber 22 is located a, 
rod 24 which serves as a stop for membrane I4. 
A spring 25 placed around rod 24 tends to repel 
membrane ‘I4 from this rod. This spring may, 
however, be omitted. - ' 
Membrane I5 separates fuel chamber I3 from a 

chamber 26 which, in the case of a carburetor 
supplied with air by a supercharger, communi 
cates through passage 2‘I_with air intake 2. The 
air intake 2 communicates with the supercharger 
outlet so that the pressure existing at the super 
charger outlet is transmitted to chamber 25 and 
membrane I5. When the carburetor is not pro 
vided with a supercharger, chamber 26_ may be 
omitted and membrane I5 is then exposed di 
rectly to the atmosphere. 

The, operation of the device shown in Figure 1 
is as follows: _ . 

, Since the two membranes I4 and I5 have the 
same effective ‘area, the forces exerted by the 
fuel pressure on these membranes are actually 
equal and balance each other through rod I'B 
which connects the centers of the two mem 
branes. ~ , 

When the motor stops, valve I2 is held against 
its seat by the fuel pressure in chamber I3 and 
also by spring 25, the pressure of which is trans 
mitted to valve I2 by rod‘ I6 and lever I9. The 
purpose of spring 25 is merely to assure the clos 
ing of valve I2 in case the pressure in chamber 
I3 is insufficient. This spring may be very light. 
When the motor is started, throttle valve 3 

being closed, the operation of the motor creates 
a depression in" the induction passage I, and this 
depression ,is transmitted to chamber 22 and 
membrane I4. Under the effect of this depres 
sion, membrane I4 is displaced toward rod 24 
against the pressure of spring 25 and against the 
pressureexerted by the fuel on valve I2. ‘Mem 
brane I4 carries with it membrane I5 and lever 
I9, thereby opening valve I2. The displacement 
of the membranes is limited by contact of rod 24 
'with membrane I4. I , ‘ ~ ‘ ‘ 

_Once the valve_I2 is open, the fuel outlet 4 is 
supplied with fuel and the motor operates in the 
usual manner. The seat of valve I2 is sufficient 
ly large that the pressures existing in passage III 
on either side of the valve are practically the 
same when the valve is open, so that during nor 
~mal operation the valve 'is-su'bjecte'd only to a 
negligible pressure differential.~ The only force 
tending to close the valve, then, is the préssure 
of spring 25, and a depression only strong enough 
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to overcome the pressure of spring 25 is sufficient 

. to keep thevalve open by acting on membrane 
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I4. Since the spring 25 may be selected as 
weak as desired and can even be omitted, it is ob 
vious that a very light depression is capable of ‘ 
maintaining the valve I2 open to prevent inter 
rupting the fuel supply during acceleration. 
In fact, in the position of the mechanism shown 

in Figure 1 the weight of the liquid contained be 
tween the two membranes tends to lower the 
membranes and consequently is added to the 
pressure of spring 25 tending to close valve I2. 
This in?uence of gravity may be diminished by 
reducing the height of chamber I3 to the lowest 
possible minimum, or by balancing this weight 
by a counterweight placed on lever I9. Like 
wise, the membranes may be disposed vertically 
so that the weight of the liquid will have no in 
fluence whatever when the mechanism is in nor 
mal position. ‘ 

It was stated above that the two membranes 
I4 and I5 have the same effective area. In prac 
tice, two identical membranes I4 and I5 may 

' be used, but it should be noted that the effective 
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area of a membrane is not absolutely constant 
and that it varies slightly when the membrane 
is displaced one way or other from its median 
position. ,Actually the displacements of mem 
brances I4 and I5 are very slight and the re 
sulting variations in the, effective areas of mem 
brances I4 and I5 due‘ to these displacements are 
negligible and do not -interfere with the func 
tioning of the mechanism. 
Insteadof making the effective areas of mem 

brances I4 and I5 equal in order to form a bal 
anced membrane system, one may make them 
slightly different so that the system comprising 
these membranes and valve I2 will be in bal 
ance when the valve is closed. In this manner 
the force necessary to open the valve during 
starting is reduced. Since-the size of valve I2 
is small in comparison to membranes I4 and I5 
the difference between the effective areas of the 
‘membranes which is required to ful?ll this con- ‘ 
dition is slight, so that membranes I4 and. I5 may 
in fact be considered as a system of balanced pres 
sures. Furthermore, the effective area of mem 
brane I5 may be made slightly larger than that of 
membrane I4 in order to increase the force tend 
ing to close valve I2. However, such slight var 
iations in the effective areas of the membranes 
do ‘not affect the essence of the invention. 
In the foregoing description the depression 

existing in the induction passage I and trans 
mitted to membrane I4 was discussed. When the 
air intake 2 is supplied by a supercharger, the 
pressure existing in the induction passage may 
be higher than the atmospheric pressure, so that, 
properly speaking, there is no depression in this 
passage relative to the atmospheric pressure. 
However, the motor causes a depression relative 
to the pressure existing in air intake 2, the 
carburetor ‘being operated by said depression. 
Conforming to general usage, the term “depres 
sion” is used herein in a general sense both in 
case of supercharged motors and motors supplied 
with air at atmospheric pressure. 
In the arrangement shown in Figure 2, the fuel 

supply conduit is designated by reference nu 
meral 28, and the arrangement- is such that the 
fuel pressure tends to open valve I2, whereas in 
the arrangement shown in Figure 1 the fuel pres 
sure tends to close this valve. Spring 29 of Figure 
2, which corresponds to spring 25 of Figure 1, 
must be su?iciently strong to maintain valve I2 

3 
closed against the fuel feeding pressure when the 
motor is inoperative. During normal operation 
a greater depression will-be required ‘to maintain 
valve I2 open, since spring 29 of Figure 2 is 
stronger than spring 25 of Figure 1. ‘ 
In Figure 3 valve 30, corresponding to valve I2 

inthe arrangement shown-in Figures 1 and 2, is 
placed in the fuel supply conduit 3I and opens 
outwardly‘ of chamber I3, whereas in the ar 
rangements shown in Figures 1 and 2 valve I2 
opens inwardly of chamber I3. Furthermore, the 
fuel pressure tends to close valve 30, consequently 
spring 32 may be made very weak. During nor 
mal operation a very slight depression will be 
sufficient to maintain valve 39 open. 

In‘ the arrangement shownin Figure 4, valve 
30 in the fuel supply conduit 33 also opens out 
wardly of chamber I3, but the fuel pressure tends 
to open this valve. Spring 34 obviously will have 
to be stronger than spring 32 in Figure 3, be 
cause it must be able to keep valve 39 closed 
against the fuel pressure. Consequently during 
normal operation a greater depression will be re 
quired to maintain the valve open than in the 
arrangement shown in Figure 3. 
Comparing the operation of the arrangements 

shown in Figures 1 and 4, it is evident that it 
is of 'very little importance whether the fuel valve 
opens inwardly or outwardly of the fuel chamber. 
The direction of the valve opening relative to the 
fuel ?ow direction, however, is important. Pref 
erably the valve should be located in such a. 
manner as to open against the direction of the 
fuel flow (Figures 1 and 3).. The depression re 
quired to maintain the valve open during normal 
operation is consequently slighter and the mecha 
nism is more sensitive. The placing of the valve 
‘so that the same opens against the direction of 
fuel flow constitutes a preferred feature of the 
present invention. 
In the arrangement shown in Figure 5 a valve 

35 is placed in the fuel supply conduit 35. A fuel 
chamber 3'! communicates "with conduit 36. The 
walls of the fuel chamber comprise two mem 
branes ‘38 and 39 having equal effective areas, 
their centers being connected by a rod 40. The 
rod 40 is connected to valve 35 by means of a 
lever 4| pivoted on axis 42. Membrane 38 also 
separates the fuel chamber 31 from a-chamber 
43. A rod 5I extends into chamber 43 and serves 
as a stop for membrane 38. Around rod 5| is 
mounted a spring 52 which tends to repel mem 
brane 38 from-rod 5|. Membrane 39 separates 
the fuel chamber 31 from a chamber 44. Cham 
bers 43 and 44 communicate with a conduit 45 

' which in turn communicates with the carburetor 
air intake 2. These two chambers may if de 
sired communicate with the atmosphere. 
Chamber 44 comprises a movable wallconsisting 

of membrane 46 which may, however, be replaced 
by a piston. Membrane 46 separates chamber 44 
from a depression chamber 4'! which communi 
cates though passage 48 with the induction pas 
sage I. Membrane 46 is connected to membrane 
39 by means of lever 49 pivoted at 50. rI‘he two 
arms of lever 49 may be made of unequal length 
in order to multiply the force transmitted by the 
lever from membrane 46 to membrane 39. 
The operation of the mechanism shown in Fig 

ure 5 is as follows: 
When the motor stops, the only forces acting 

on the assembly of the membranes and the fuel 
valve are the pressure exerted by the fuel on 
valve 35 and the pressure“ of spring 52. These 
two forces cooperate to keep the valve closed. 
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4 
when the motor is started, the depression trans 

- mitted to membrane 45 acts through lever 49, 

10 

rod 40, and lever 4|, to open valve '35 against 
'the fuel pressure acting on valve 35 and against 
the pressure of spring 52. » - 
Since the pressure acts on-membrane 45 in 

stead of acting directly on one of the membranes _ 
enclosing the fuel chamber as in'the arrange-~ 
ments shown in the preceding ?gures, the mem- , 
branes 38 and 39 which enclose the fuel chamber 
may be made very small. In practice it is suf 

' ficient~ to make these dimensions such as to per 
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59 which is pivoted at 69. 

mit'the necessary displacement of valve 35 with 
out rendering the membranes so stiff as to cause 
a considerable resistance to their displacement. 
By making the membranes 39 and 39 of reduced 
dimensions the importance of slight dill‘eren'ces 
between the effective areas of membranes 38 and 
39 is diminished.v .This arrangement is advan 
tageous in cases where the fuel supply pressure 
is very highl I 
The invention obviously is not limited to any 

particular arrangement of membranes or to any _ 
particular arrangement of mechanical connec 
tions between the different membranesandthe 
valve. ‘ 

In the arrangement shown in Figure 6, a valve 
.53 is placed in the fuel? supply conduit 54. This 
valve is ?xed to a sleeve 55 slidably guided in cyl 
inder 55, and is perforated by ports 51 which per 
mit the free passage of fuel. A spring 58 acts 
on the valve and tends to hold the same against 
its‘seat. ' 
A fuel chamber 59 communicates with fuel con 

duit 54, and comprises movable walls formed by 
membranes 99 and GI. Membrane 59 separates 
the fuel chamber 59 from a chamber ‘62 com 
municating through passage 63 with the motor - 
induction passage. Membrane 6| separates the 
fuel chamber 59 from a chamber 54 whichcom- ‘ 
m/unicates through passage 65 with the atmos 
phere or the air intake. ' / 
A rod 65 passing through a guide incorporated‘ 

inthe wall of chamber 62 extends between the 
center of membrane 50 and the end 61 of a lever 

Similarly, a rod ‘I9 
extends between the center of membrane 5| and 
the end ‘ll of lever'68. The fuel pressure act 
ing on the membranes 60 and 6| maintains rods 
65 and 19 in contact with lever 68. 
arms a and b of lever 68 are of lengths inversely 
proportional to the corresponding effective areas 7 
of the membranes, so that membranes 60 and SI 
and lever 68 form a system of balanced pres 
sures. Valve 53 carries an extension 12, the end 
of which contacts with the center of membrane 
6i. - 

When the motor stops, spring 58 maintains 
the valve 53 closed. During the operation of 
the‘motor, this valve is maintained open against 
the pressure of spring 58 by the depression act 
ing on membrane 50, the movements ‘of which 
are transmitted to membrane BI and valve 53 by 
lever 68. It will be noted that the arrangement 
of Figure 6 comprises two unequal membranes 
having no positive mechanical connections with 
each other, the contact between the ‘different 
parts being effected‘ by the fuel pressure or by a 
spring. ' a 

The invention obviously is not confined to any 
one type of- carburetor. The drawings disclose 
a carburetor of the anterior throttle type, since 
it is ‘chiefly in this type of carburetor that the 

The two . 
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fuel outlet is supplied under a positive pressure, 
but the invention is obviously applicablelin con 
nection with any. typeof carburetor and partic 
ularly posterior throttle carburetors of the usual 
type. The invention is also applicable where the 
fuel is not supplied to the motor by a carburetor, 
properly speaking, but is supplied to the imme 
diate vicinity of the inlet ports, or is injected 
directly into the motor cylinders. 

I claim: - 

1. A fuel shut—o? mechanism for internal‘ com 
_ bustion motors comprising a valve located in the 
motor fuel supply conduit, .a membrane located 
in the wall of a fuel chamber communicating 

' with the fuel conduit and controlled by the de- 
pression existing in the motor induction-passage, 
and a connection between said membrane and 
said valve arranged in such a manner as to cause 
the opening of the valve when said membrane 

'10 

is actuated by the depression created by the mo- '20 
,tor during its operation; characterized by an 
additional membrane located, in the wall of the 
fuel chamber and connected to said membrane 
controlled by the depression, said connection be 
ing such that the pressure exerted by the fuel' 

. on said additional membrane effectively counter 
~ balances the pressure exerted by the fuel on said 
membrane controlled by the depression. 

2. An arrangement as speci?ed in claim 1, 
characterizedvby the said membrane actuated by 
the depression being ‘subjected directly to the‘ 
motor depression. 7 

3. An arrangement as speci?ed in claim 1, 
characterized by ‘the said membrane actuated 
by the depression being connected to a movable 
wall of a depression chamber which communi 
cates with the induction passage of the motor. 

4. An arrangement as speci?ed, in claim 1, 
characterized by the fuel valve opening against 
the direction of fuel ?ow. ' 

5. An arrangement as speci?ed in claim 1, 
characterized by a spring tending to close the 
fuel valve. ' > ' 

6. An arrangement as speci?ed in claim 1, 
characterized by the valve closing being 8on 
~trolled by the depression existing posterior to a 
throttle valve located in the motor induction 
passage. ' ‘ 

'7. An arrangement as speci?ed in claim .1, 
characterized by the said additional membrane, 
being subjected to the pressure of the motor air 
intake. - _ 

8. An'arrangement as speci?ed in claim 1, 
characterized by the membrane controlled by 
the depression and the additional membrane be 

. ing parallel, having equal effective areas and be 
ing connected at their centers. 

9. In a fuel supply system for an internal com 
bustion engine having an induction passage and 
a throttle therein, means for supplying air to 
the induction passage at superatmospheric pres 
sure, a liquid .fuel' chamber having opposed mov 
able walls interconnected to balance‘each other, 
'a fuel line supplying said fuel chamber, a valve 
controlling the in?ow of fuel to said chamber, ' 
means for subjecting one of said movable walls 
to the pressures in the induction passage pos 
terior to the throttle, means for subjecting the 
other of said movable walls to said superatmos 
pheric pressure, and an actuating connection 
between said movable wallsand said valve. 
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