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I have applied for patent in: Belglum Febru-
ary 8, 1935, now issued- as Belgian- Patent No.
407,771; Germany, application for patent of ad-
dition filed on February 8, 1936; Great Britain,
February 10, 1936, now issued as British Patent
of Addition 474,975; France, February .7, 1936,
now issued as French Patent 804,028; Italy, Feb-
ruary 3, 1936, now issued as Italian Patent
339,760; Poland, application for patent of addi-
tion filed on February 5, 1936; and Czechoslo-
vakia, application for patent of addition filed on
February 4, 1936.

This invention relates to improvements in car-
buretors for internal combustion motors, of the
type described in Belgian Patent 406,646, of De-
cember 5, 1934, in the name of Societe Generale
des Carburateurs Zenith, for ‘“Improvements in
carburetors.” The present application is a di-~
vision of my copending application, Serial No.
62,499, filed February 5, 1936. '

In said Belgian patent, there is described a
carburetor comprising a mixture passage having
an air inlet and a mixture outlet connected to the
motor, a throttle controlling the effective cross
section of said passage, and a fuel outlet dis-
charging into said passage posterior- to the
throttle. The carburetor is characterized essen-
tially by a movable control member which con-

trols the pressure at which liquid fuel is supplied .

to the fuel nozzle, the position of said control
member being a function of the absolute pres-
sure obtaining in the mixing chamber of the car-
buretor posterior to the throttle and preferably

of the absolute pressure which obtains in said

mixture passage in the vicinity of the fuel nozzle.
This control member will be referred to here-
inafter as the “manometric control member” to
facilitate the description. In the preferred em-
bodiment, a second regulating device influencing
the discharge of fuel delivered by the fuel noz-
zle is controlled by the throttle. The manometric
control member is arranged in such manner as to
provide automatic functioning of the carburetor;
that is to say, in such manner that:the car-
buretor will deliver to the motor a mixture of
the correct composition under all conditions of
operation, and, when applied to an aircraft car-
puretor, is furthermore arranged in such man-
ner as to provide an altimetric correction, that is
to say in such manner as to modify the discharge
“of fuel in the degree requlred by variations in al-
titude. '
It is known that the composition of the com-
pustible mixture supplied to' an internal com-
bustion engine need not be an absolutely fixed *

In Belgium Febru-

(CL 261—69)

one, but that this composition may on the con-
trary vary within certain limits. - As a general
rule, if the richness of the mixture:is increased,
the motor is enabled to develop greater power,
but the specific consumption is higher .in such
case. It is of advantage, chiefly in aviation car-
buretors, to provide means for modifying the
richness of the mixture delivered, so as either to
get maximum engine power or to diminish the

. specific consumption. In general, this modifica-

tion of the richness is made at the will of the
pilot.

The present invention has for its object an ar-
rangement. permitting the richness of the com-
bustible mixture to be varied in carburetors of
the type described in said Belgian patent.

According to the present invention, the in-

. fluence of the manometric. control member on

2

the discharge of fuel may be varied by & sup-
plemental adjusting member. This adjusting
member will generally be manually controlled,

. but-it will obviously be possible to control it auto-

Zh

matically the same as other organs of the car-
buretor. Many ways of realizing the invention
will be apparent to-those skilled in the art from

" the following description taken in connection

30

with the appended drawing in which:

Figure 1 is a dlagrammatlc view showing one
form of the invention; and )

-Figure-2 is a diagrammatic view showing a
modified form of the invention.:

The carburetor shown in Figure 1 comprises a
mixture passage | having an air inlet 2 and a-
mixture outlet 3 connected to the motor. The
effective cross section of the mixture passage |
is controlled by a throttle 4 actuated by means' .

_ of lever 5 and rod 6.
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The fuel nozzle T discharges into venturi 8
posterior to-the throttle 4. The cross section of
the fuel jet is controlled by a tapéred needlée 28
the 'shank 26 of which passes through a bushing -
217 carried by the body of the carburetor. Needle
25—26 is controlled by the throttle 4 through
the intermediary of the’arm 28 of lever B, link 28

* and lever 80 turning about the axis 81.

The fuel nozzle 1 is supplied with liquid fuel”
by a pressure regulator designated as a whole by
the numeral 8. The pregsure regulator 8 in-
cludes a fuel chamber 10 supplied with fuel under
pressure through the conduit 11 and the orifice
{4, The fuel chamber [0 is closed by a flexible
membrane (2 connected to a movable valve mem-
ber 13 controlling the inflow of fuel to the fuel
chamber {0 through the orifice (4, “the arrange-
ment being such that any increase in pressure
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within the fuel chamber 18 or any decrease in
pressure within the adjolning chamber 15
tends to move membrane’ 2 upwardly -and
close the valve 13, 14, :

The membrane 12 separates the fuel chamber
{0 from a depression chamber {5, which com-~
municates with the air inlet 2 located at the en-
trance of the carburetor through a calibrated
orifice 16 and a conduit 11. Orifice 16 could
equally well be open directly to the atmosphere.
Chamber {8 communicates also with a chamber
{8 through & calibrated orifice 19. Chamber 18
communicates freely with the venturi through a
conduit 20, The conduit 20 opens into the ven-
turi 8 at 217in the vicinity of the fuel nozzle 1,
that 1s to say at & point in the venturi where the
pressure i8 :
nozzle 1. The pressure which obtaing’ in -the
chamber |8 is therefore approximately the same
as the pressure which obtains at the fuel nozzle
7. In the chamber, 18 is disposed a closed man-
-ometric bellows 22 of the aneroid. capsule type,

“the length of which varles in. sccordance with
‘the pressure . obtaining in the chamber {8, to
- which it is exposed. One end §22 of capsule 22 is
fixed to & rod {23 which extends through a bush-
ing 24 mounted in the top 128 of the chamber

contact
129 and

is yieldingly urged by & spring 127 into
with & cam 128 rotatable about an axis
actuated by lever _
which has been referred to as the supplemental
adjusting ‘member. The other end 131 of the

approximately the same a5 st the fuel .

(23 terminates in a plate 126 which

“ing about an axis

10
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122 of capsule 22 is fixed to the end 132 of the
chamber 18, whereas its other end 134 is con~
nected to the end 133 of lever {34. The lever 134
is connected at a point 13§ to & rod 136 which
passes through a bushing (31 mounted af the
end 132 of the chamber {8, and terminates in a8
plate 138. The spring 139 presses the plate {38
against the cam t4g carried by a lever {44 turn-:
{42. Finally, the lever 134 18"

connected at (43 to a tapered needle {44 which

_ controls the effective cross section of the orifice

15

. tion of the orifice
. of the mixture Is modified in the same manner as

{8 as a function of the elongation of the capsule
22, similar to the member 23 of the carburetor
shown in Figure 1. If the lever {41 is moved to
the position shown in proken lines, the cross sec-
{9 is enlarged and the richness

“through the movement of the lever 130 in the de-

2

capsule carries a tapered valve member 23 which

controls the orifice (9. :

For any given position of lever 130, capsule 22
is more extended the lower the absolute pressure
in the chamber 18, and consequently, in the ven-
turi 8; consequently the cross section of orifice
{9 is greater the lower the pressure in the venturi
8. The depression transmitted to chamber 15 in-
creases as the pressure in the venturi 8 decreases.
The pressure in the fuel chamber- {0 follows the
same fluctuations as the pressure in the chamber
15, so that the discharge of fuel delivered through
the fuel nozzle T is smaller the more orifice 19 is
opened. The shapes of the tapered valve mem-
ber 23 and the needle 25 are sO predetermined
that the richness of the mixture delivered by the
carburetor varies as a tunction of the opening of
the throttie. Following the usual practice, the
regulation is such that the mixture will have a
uniform composition for all intermediate open-
ings of the throttle, and will be richer for small
and for great openings.

When the lever 130 is in the position shown in
fun lines in Figure 1 the opening at orifice 18
will be relatively small and the mixture delivered
may be considered as that corresponding to nor-
mal operation. If lever 130 is brought to the po-
sition represented in dotted lines in Figure 1, the
capsule is lowered; the eftective cross section of
passage 19 is enlarged, whatever the throttle
opening may be; the discharge of fuel i3 dimin-
ished, and the mixture is made leaner. This sec-
ond position of the lever {30 may be considered

_ as corresponding fo lean or economical operation.
. Obviously, the expressions “normal mixture” and
«}zan mixture” have here only a relative signifi-
renne; they simply mean that in one case the
mixture contains s proportion of fuel greater
than that in.the other case, without signifying
the absolute value of the ratio of the quantity

of fuel to the quantity of air in the mixture.
In the arrangement shown in Figure 2, the end

28

40

" same as in the arrangement shown in

-gg. . Although the
{80. Cam (28 constitutes that * !
_thereof, it is not limited to such

.embodied in other forms within the scope of the

vice shown in Figure 1. ,

"In the arrangement shown in Pigure 2, the
Figure 1,
movement of the supplemental adjusting member
is added to the elongation of the capsule to cause

_displacement of the manometric control member

(tapered valve
ure 2).

member 23, Figure 1; or 144, Fig-
One can readily conceive of various other

‘arraugements equivalent to those shown in Fig:

ures 1 and 2, without making it necessary to mul-
tiply-examples. . '

invention has been described
with particular reference to specific embodiments
wuse, and may be

appended claims.

I claim: ’ .
1. In a carburetor having an induction passage, '
a throttle controlling the passage, & fuel nozzle
discharging into said induction passage, a fuel .
chamber supplying fuel to said nozzle ‘and havihg

an inlet, a. valve in the inlet, a suction chamber,

- diaphragm means forming movable walls of said

45
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chambers and operatively connected to sald
valve, and means for varying the suction in said
suction chamber to thereby vary the pressure in
the fuel chamber comprising conduits connecting
the suction chamber with the induction passage
respectively anterior and posterior to the throt-
tle, and mesans including a manometric capsule
responsive to variations in the pressure in the
induction passage for automatically varying the
relative effective cross sections of said conduits:

- in combination therewith of an independently

55

60

63

operable manual means for further varying the
relative effective cross sections of sald conduits
comprising a spring urging the capsule as a unit
in one direction, and a pivotally mounted cam
having a control lever connected thereto and
operable at the will of the operator from a point
remote from the engine during substantially all
operating conditions for moving said capsule as a
unit in opposition to said spring. :

2. A charge forming device for an internal
combustion engine comprising an air supply pas-
sage,a throttle therein,a fuel conduit discharging
in said passage posterior to the thottle, a throt-
tle controlled variable restriction in said conduit,
a fuel chamber supplying fuel to said conduit and

" having an inlet, a movable wall in said fuel cham-

10

ber; a valve in the inlet connected to sald wall, a
variable pressure air chamber having a movable
wall connected to said valve, a suction conduit
and an air conduit connecting the air chamber
with the air passage respectively posterior and
anterior to the throttle, a valve for controlling the
relatively effective areas of said suction and air
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conduits, and means.for varying the position of
saiddvalve comprising an expansible member re-
sponsive to variations in the pressure in the air
passage posterior to the throttle connected to the
valve, and manual means independently operable
under substantially all engine operating condi-

5

tions from a point remote from the engine for

varying the position of the valve for a given con-
dition of expansion of the expansible member,
said manual means comprising a cam having an
operating lever adapted for remote control and
means interconneciing the cam and valve where-
by movement of the cam varies the position of
the valve,

3. A charge forming device for an iniernal
combustion engine, including an air supply pas-
sage, a throttle therein, a fuel chamber, a var-
iable pressure air chamber, diaphragm means
forming movable walls of said chambers, means
for discharging the fuel from the fuel chamber
into the passage, valve means operatively con-
nected to said diaphragm means for controlling

3

the admission of fuel to the fuel chamber, con-
duits connecting the air chamber respectively to
regions of relatively low and high pressures in the
air supply passage, and means for varying the
pressure in the air chamber to thereby vary the
pressure in the fuel chamber comprising a valve
for controlling the relative effective cross sec-
tional areas pf said conduits, a manometric cap-

.- sule for varying the position of said valve in

10

20

response to variations in pressure in the air pas-
sage posterior to the. throttle, and a manual
control operable at the will of the pilot from a

Dpoint remote from the device and without corre-

sponding movement of the throttle for independ-
ently varying the position of said valve, said man-
ual control comprising & pivotally mounted eccen~
tric member operable without corresponding
movement of the throttle and means intercon-
necting said member and valve for varying the
position of the valve upon movement of the said
member. A
JOHAN LICHTENSTEIN.




