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VARIABLE VENTURI FOR

Application filed April 14, 1922,

To all whom it may concern:

Be it kpovn that I, L?O NARD H. Wazrrzs,
a citizen of the United States, residing in
the city of Chicago, in ’fle county of Coolk
and State of Tllinois, have invented certain
new and useful Improvements in Variable
Venturi for Suction Feed Systems, of which
the following is a specification, reference
being had to the accompanying drawings,
formmu a part thereof.

This 1nvent10n relates to liquid feeding
apparatus of the type commonl‘y known as
the “vacuum feed,” and its purpose is to
provide a construction associated with the
exhaust pipe or conduit of an engine for
utilizing the flow of the exhaust to moduce
suction or vacuum for operating the feed
device. It consists of certain features of
construction hereinafter described and
shown in the drawings, as indicated by the
claims. :

In the drawings:—

Figure 1is a chaommmatlc 5160 elevation
of a hquld feed system applied to an engine
having a suction producing device in the
exhaust pipe constructed in accordance with
this invention.

Figure 2 is a vertical axial section of the
suction producing device itself.

Figure 3 is a transverse section taken. as
indicated at line, 33, on Figure 2.

The liquid feed system shown in the draw-
ings comprises the usual low level supply
tank A, which, as illustrated, may be under-
stood as the fuel supply tank "for an internal
combustion engine shown at B, and having
the carbureter, C, to which the fuel is fod
by a vacuum feed tank, D, of well under-
stood construction, such as that shown in
Jay Patent No. 1,125,549, dated January 19,
1915. As commonly installed at the present
time, such a vacuum feed device depends for
its su(‘tlon upon the partial vacuum pro-
duced in the intake manifold of the engine.
However the suction is derived, the appara~
tus must include a suction line or pipe, 1,
a liquid supply pipe, 2, leading from the
low level tank, A, to the vacuum tank, D,
and a feed plpe, 3 leading from the t‘mk
D; to the ca*bureter C.

The engine exhaust manifold i is indicated
at 4, connected with an exhaust pipe, 5, and
the suctlon producing device embodying this
invention is shown as a fitting, 6, interposed
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between the manifold, 4, and the exhaust
discharge passage, 5. "The fitt tting is shown
as a metallic box of rectangular cross sec-
tion having a chamber, 7, formed with paral-
lel side walls, 8, 8, and a straight bottom
wall, 9. The top wall of the chamber, 7, in-
cludes longitudinally and oppositely in-
clined portions, 10 and 11, and between the
side walls, 8, there is mounted 2 movable
partition, 12, hav ng oppositely inclined por-
tions, 13 and 14, respncmely Said par-
tition, 12, is pveferably rendered movable by
a hinged or pivotal mounting, 15, at one end,
and is formed at the other end with a stop
lip, 16. which rests upon the bottom wall,
9 of the fitting, 6, at one limit of ad]ust-
ment of the p‘LI‘tlthIl, 12.

The Dﬂrutmn, 12, co-operates with the in-
clined faces, 10 and 11, to form a Venturi
passage for the exhaust gas from the en-
gine, B, the portions, 10 “and 13, and side
W’dls 8, defining the narrowing p‘xrt of the
passage while the surfaces, 11 and 14, co-
operate with the side walls to form the di-
vergent or expanding section. At any con-
venient position a spring, 17, is mounted to
re-act between the partition, 12, and the bot-
tom wall, 9, being prefembly provided with
a guide pm. 18, accommodated for move-
ment through an opening. 19, in said wall, 9.
The top wall of the ﬁutmsz, 6, is formed with
a suction port, 20, count terbored and tapped
at 21, for connection with the snction pipe,
1, Ladmﬁ to the vacuum tank, D, and for
convenience of mounting the fitting in the
exhaust passage, it may be formed with end
flanges, 92 anrl 23, as shown.

The flow of exhaust gas through the Ven-
turi throat formed by the converging sur-
faces, 10 and 13. and the diverging surfaces,
11 and 14, will thus produce a suction which
is of maximum value substantially at the
peint of greatest constriction of the venturi
1ndlcated at 24.-and the vacuum tank, D,
communicating with this constricted part,
24, through the pipe, 1, and port, 20, will
thus be operatefl to lift liquid from the tank
A, and discharge it through the feed pipe,
3,1in a well understood manner.

It is desirable to maintain the value of
the suction in the pipe, 1, fairly uniform,

whereas the velocity and pressure of the ex-
haust gases in the mamfold 4, may vary
Wlth engine speed and other conditions.
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As shown on Figure 2, the hinged parti-
tion, 12, is disposed at the limit of its range
which provides a maximum cross section for
the constriction, 24; but the spring, 17, will
ke made of such Qtrenfrt;h that as the exhaust
pressure in the mamfold 4, decreases, the
spring will move: the partltlon 12, toward
the opposite wall and toward a limit indi-
cated in dotted lines in Figure 2, for reduc-
ing the constriction, 24. This ad]ustment
by increasing the velocmy of the exhaust at
the constriction, 24, will tend to maintain a
uniform suction at the port, 20, and in the
pipe, 1, as desired.

I claim:

1. In combination with an internal com-
bustion engine having an exhaust passage
and 11qu1d fuel feeding means employmor
suction for moving the fuel for distribution
to the engine, a a suction producing device
comprising a Venturi tube constituting a
part of the engine exhaust passage, and hav-
Ing an inlet leadmcf to its constricted por-
thIl from the fuel feedmor means for pro-
ducing a suction effect thereon said Venturi
tube belnff variable in shape for reoulatmg
such suction effect.

2. In the combination defined in claim 1,
said Venturi tube being variable in shape
to modify the cross- sectional area of its con-
stricted portion.

3. In the combination defined in claim 2,
yielding means tending to maintain the
shape of the venturi with said cross-sectional
area at a minimum, but adapted to yield

_ automatically to an increase in pressure of
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the exhaust gas in the passage.

4. In combination with an internal com-
bustion engine having an exhaust passage
and hqmd fuel feechnO' means employing
suction for moving the Fuel for dlstubutlon
to the engine, a “suction- -producing device
comprising a Venturl tube constituting a

“part of the engine exhaust passage, and hav-

ing an inlet to its constricted portion lead-

- ing from said fuel feeding means for trans-
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mitting suction effect thereto, said Venturi
tube belnfr variable in shape for modifying
sald suctlon effect, and means adapting the
venturi to respond automatically to varia-
tions in the exhaust pressure in the passage
to maintain a substant ally uniform suction
effect. :

5. In the comblnatlon defined in claim 1,
said Venturi tube comprising two fixed par-
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alle] walls and a movable wall extending be-
tween them adjustable transversely of the
direction of flow of exhaust gas through the
passage “for modifying the cross- sectlonal
area of the venturi.

6. In the combination defined in claim 5,
yielding means tending to hold said movable
wall iIn position to ploduce a minimum
er oss sectional area,

In the combination defined in claim 5,
sald transversely movable wall having oppo-
sitely inclined portions extending Tespec-
tively in opposite directions from the con-
stricted part of the venturi, and a fixed wall
opposing said movable wall "with correspond-
ing inc ined portions meeting at the con-
stricted part of the venturi.

8. In the combination defined in claim
5, said movable wall being hmged at one
end at a distance from the constricted. part
of the venturi for swinging both toward and
from an opposite fixed all.

9. In the combination defined in claim 8,
said hinged wall having a transversely ex.
tending hp at the end remote from its hinge
formed to engage the edge of the qd]acent
part of the exhaust passage throughout the
range of movement of the hinged wall. -

10. In combination with an internal com-
bustion engine having an exhaust passage
and liquid fuel feeding means operated by
suction, a suction-producing device includ-
ing a venturi inserted in the e\haust passage
and comprising a fitting of interiorly rec-
tangular cross-section with two parallel side

walls and a fixed transverse wall having
opDos1tely inclined portions which meet at
the constricted part of the Venturi throat,
together with a second transverse wall hav.
ing oppositely inclined portions correspond-
ing to those of said fixed wall, and also
rneeimo at the constricted part of the ven-
turi, prov1ded with means for guiding said
second wall for movement toward and from
the fixed wall, said wall being adapted to
yield away froa the fixed wall upon increase
of the pressure in the exhaust passage, and
an inlet leading to the constricted part of
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said venturi from the fuel feeding means .

for operwtmg the.latter by suction. ,

In testimony whereof, T have hereunto cet
my hand at Chicago, Ilhnms,, this 11th day
of April, 1922.

LEONARD H. WHEELER.
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