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1
This invention relates -to carburetors for in-
ternal combustion engines, and more:particularly
toan economizer mechanism -to enable :the car-
bureter ‘to.supply fuel to:the engine in increased

quantity -to "inerease -the power thereof ‘when -

needed.

‘Most earburetors “as ‘now constructed include
adevice, -usually referred to as :an-economizer
-or ;power jet, which .includes ‘a valve:controlled
by o piston or diaphragm -subjected to the vac-
uum.in the intake.manifold to increase the rate
of :fuel:supply-to the carburetor, and thereby en-
rich. the fuel-air mixture, when the. throttle is
in or near.its fully open position. -Such :devices
are ‘often subject to leakage, which may result
in drawing excess fuel into the induction passage
at times when it is not wanted, thereby: unduly
enriching the-mixture, with loss.of gasoline.econo-
my. :Leakage through the economizer may re-
sult :from defective -operation of the economizer
valve,-either because of wear due to vibration:or
because corrosion or the presence of foreign mat-
ter.such:as grit prevents it from seating properly.

Defective operation of the-economizer may also
result .from -a - defective -or maladjusted valve
spring. 'Thus, if the economizer valve is de=
signed ‘to open .at .a suction in the manifold -of,
say, seven inches-of mercury, it may .open at a
lower.or-a higher suction, causing either a waste
of fuel or faulty operation of the engine.

:Defective operation of the economizer may also
result from leakage of -the .fuel throuygh the
economizer, which may result in draining the float
chamber by gravity while the ear is .standing with
the:engine not.in.operation.

.Defective .operation of the economizer may re=

sult -from various other causes, and is difficult

to -detect, .since .commercial ‘carburetors are .so
constructed that it -is impossible,: without .dis-

assembling the carburetor, to apply a measuled_

amount of suction to the fuel outlet. thereof and
to ‘the vacuum connection, and measure the.re-
sulting ‘fuel fow. .Also if leakage is found .or
suspected, it is difficult to remedy by means-of
ordinary Shop.tools.

An object of the present mventmn is to pro-
vide a .carburetor comprising ‘an &conomizer
meéhanism having improved means for prevent-
ing leakage of fuel therethrough.

~A further object of.the invention is- to-provide ‘:

‘an -economizer wherein ‘the -valve is readily .re~
placeable and which will -not often get: out of
proper working order.

A -further ‘object :0f the invention is to- ‘pros
vide a -carburetor ‘wheréin ‘the economizer it
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may readily be withdrawn for festing, cleaning
and -adjustment, :and replaced without -altefing
itsradjustment.

A-further object of the invention is to provide
economizer mechanism which is usable:in known
types of carburetors in substitution for the cor-
responding mechanism originally :supplied ~with
the earburetor.

The invention comprises an economizer of ithe

1 piston type including :a :shell or body which, with

its:contained elements, may be:removed as-a unit,
tested by applying suction thereto, adjusted by
means of suitable todls, and replaced in.the car-
buretar without disassembling the unit .or dis
turbing the adjustment. - Leakage between rela~
tively moving parts of the unit is prevented by
sealing members:of speeial type.

Further objects and ;advantageées of -the inven-
tion will be-apparent from the following-descrip-

tion, taken ‘in -connection ‘with -the appended

drawing, in which:

Fig. 1.is a diagrammatic view of :a-carburetor
and . the fuel system thereof showing,.on an:en-
Iarged:scale, the device of the .present invention

% incorporated therein, with the economizer valve

in-closed position.

Fig. 2 is an enlarged sectlonal view -of “the
economizer unit andits :associated parts, show-
ing the-economizer valve in-open position. }

Fig. 3.1s-a Iragmentary sectional view similar
to Fig. 2, but:showing a modified formr of-econo-
mizer:valve.

It-is to-be understood that the 1nvent10n ds:not
limited :in .its:application to the details of -con-
‘struction:and-arrangement. of parts illustrated in
the:-accompanying drawings, since ‘the. invention
is capable of other embodiments and of ‘being
pratticed or .carried -out -in ‘various ways. - Also
it s “to ‘be ‘understood that the phraseology. or
terminology -employed ‘heréin is for ‘the purpose
of-déscription and hot of limitation.

The -earburetor -shown ‘in ‘the drawing s of
the down=draft ‘type commonly -used with auto=
mobile engines, but may be-6f any known or suit=
able construction. It comprises a body 8 form-
ing-an indiction passage which. inélutes. an air
inlet 10, a main verturi 12, and a mixture outlet
14 designed to be connected to the intake.mani-
fold of aninternal.combustion engine, not showm:
The .induction. passage is controlled in the: usual
manner by o manually -operated throttle valve 46
Usually-an-air-cleaner;-such-as is indicated frag-
mentarily -at 18, .5 connected fo-the -air inlet. .

. “Fuelis:supplied to:the induction passage from
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8 reservoir 20, which in the example shown is
a float chamber having a float 22 therein, which
actuates a fuel valve 24 controlling a fuel inlet
26 leading from any suitable source of supply.
Thence the fuel flows through passages 28, 30
to the main fuel nozzle 32, which discharges at
the throat of the main venturi {2. In the ex-
ample shown, a second venturi 34 is provided to
form g discharge member for the main nozzle, A
metering orifice 86 is provided in the passage

10

28, as is the usual practice, and an idling fuel

passage 38 of any suitable construction may lead : -

from the passage 30 fo a point above the fuel
level L and discharge adjacent the edge of the
throttle 16 when the same is In closed position.
Suitable acceleration pump mechanism, as well
as check valves, vents, and metering orifices may
be provided, as known in the art.

The economizer constituting the present inven-
tion comprises & body or shell having a threaded
portion 46 which is screwed into a threaded bore
in the bottom 48 of the float chamber so that the
entire unit may readily be removed from the car-
buretor. The bottom 48 cooperates with a cover
plate 50, secured thereto by bolts 51, to form a
vacuum. chamber 52 which is connected by a
vacuum passage 54 to the induction passage of
the carburetor at a point posterior to the throt-
tle 16. -

The lower portion of the economizer body is
flared to form a base 56 formed with a cylin-
drical bore in which is mounted a cylinder liner
58 which terminates below the upper end of the
hore, as shown. Slidable in the liner 58 is a
piston 64 the lower end of which is subjected
to" the vacuum in vacuum chamber 52. The
space above the piston 64 forms a chamber 65.

. The piston 64 is connected as by a driven fit
to ‘2 plunger 68 which is slidable in a septum 70
formed in base 56 of the economizer body. The
upper reduced end of the plunger constitutes a
stem 72 which is designed to actuate a retaining
member T4 forming part of the movable member
of the economizer valve, to raise it off its seat
when the manifold vacuum is low, as shown in
Fig. 2, and to close it when the mamfold vacuum
is high, as shown in Fig. 1.

-~ A recessed collar 16 is adJustably ﬁxed to an
intermediate portion'of plunger 68, as by a driven
fit, and fornis a seat for a stiff compression spring
18 which urges the plunger upwardly. The bot-
tom wall 48 of the float chamber is formed with
an anniilar recess §0 which communicates with
radial ports 81 formed in the portion 46 of the
economizer, and’ thence with an outlet passage
82 ‘which is connected to passage 30 by a meter-
ing orifice 83.

A tubular member 84 forms the upper portion
of the economizer body, and has an-externally

threaded sleeve 85 which is threaded. into the 9

upper end of the portion 46, leakage between the
two ‘being prevented by a gasket 86.. A bored
plug 88 is threaded into the upper. end of the
member 84, and a retaining plug 88 is driven into
the.bore of plug 88, to sérve as an adjustable seat
for a light compression spring 90 -which bears
against the refaining member 14 to urge’ the same
toward its'seat 92.

“Radial ports 94  connect the ﬂoat chamber
20 to the interior of the economizer body, whence
fuel flows through a port 96 to the fuel space 95
within member 84, past the collar 16, and thence
through ports 81, passage 82, and orifice 83 to
the main nozzle- 32 ‘Plug 89 is provided with a
relief port 98 which connects with the interior
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of the float chamber, to permit the member T4
to move freely.

The retaining member 14 is of circular form,
and has a projection 99 at its top to provide a
seat for the spring 990. An axial bore in mem-
ber 14 receives the stem 72 in loose fitting rela-
tion to form a one-way rockable connection
therewith. The member T4 has a depending
flange 109 which surrounds the stem 72 and is
spun outwardly to retain an annular washer 102,

~which acts to contact the shoulder of the seat
‘92 and to be deformed thereby when the valve

is closed. The washer 102 thus forms with the
retaining member 74 a valve element which,
when manifold vacuum causes stem 72 to move
downwardly, is moved by spring 99 into contact
with the valve seat 92, to thereby obstruct the
flow of fuel as indicated in Fig. 1. At lower
vacuums, the member 74 is moved by spring 718
to the position indicated in Fig. 2, to permit an
auxiliary flow of fuel through port 96 and thence
to the carburetor.

Sufficient clearance is provided between plunger
68 and septum 10 to permit free movement of the
plunger. In order to prevent leakage of fuel
downwardly from the space 85 to the chamber
65 above the piston 64, an annular sealing mem-
ber or O-ring 103 is fitted about the plunger 68
above the septum 78 and is provided with a collet
104 which forms a seat for the spring 78. Addi-
tionally or alternatively, a second sealing mem-
ber {06 is fitted about the plunger 68 below the
septum 70 and is provided with a collet 107 which
forms the upper seat for a light compression
spring 1068. The spring 108 is positioned in a
cylindrical recess {18 in the piston 64, so as to
urge the member {06 against the septum and
thereby prevent passage of fuel therepast.

In order to prevent the trapping of fuel or
vapors the space 65 -is vented to atmosphere
through a passage 112 which comunicates
through apertures in a gasket 114 with a bore
{16 in the bottom 48 of the float chamber, and
thence through a tube 118 with the interior of
the float chamber above the fuel level L. Gasket
{14 is formed with a plurality of apertures ({5
spaced so closely that no indexing of the gasket
is necessary in order to provide communication
between passage 112 and the bore 116. The float
chamber is in turn vented to the air inlet 10 in
any suitable manner, indicated schematically in
Fig. 1 by the vent tube 120,

The sealing members 103, {06, and the washer
102, are preferably of the type disclosed in ap-
plicant’s copending application Serial No. 83,688,
filed March 26, 1949, being of circular cross sec-
tion and made of material which is capable of
elastic distortion under the pressures to- which
it is subjected, and impervious and resistant to
gasoline and to the acids and other impurities
contalned in commercial gasoline. An example
of a material which is satisfactory is Buna N,
which has also a low coefficient of fricticn to
metal in the presence of gasoline, and thus forms
a relatively frictionless yet fluid tight seal be-
tween the parts.

The construction shown in Fig. 3 is the same
as- that above descnbed except that in this
embodiment the stem 72 is loosely fitted into
a-cup 122 which is tightly seated in the bore 124
of a spherical member 128. The member 126 is
pressed downwardly upon the stem 72 by a com-
pression spring 929 of the same type as shown
in Fig. 2. The member 12§ is so shaped as to
seat against the seat 82 of port 96. It may be



2,817,840

5

formed of an elastomer such as is used in ele~
ments 102, {83 and {86, or may be formed of
metal such as steel.

In both forms of the invention; the economizer
may be withdrawn from the carburetor, in-
spected, adjusted so that the fuel valve will
open at the desired degree of vacuum, and re-
placed as-a unit in the carburetor without dis-
turbing the adjustment. In order to increase
the initial stress of spring 98, and thereby de-
crease the degree of vacuum required to seat
the refaining member T4, the plug %8 may be
driven downwardly without disassembling the
economizer unit. In order to decrease the initial
stress of spring. 88, the plug 88 may be un-
screwed and the plug 98 driven in the opposite
direction.

Although the invention has been described with
reference to certain illustrated embodiments
thereof, it may be embodied in other forms, and
is not limited except in accordance with the terms
of the following claims.

I claim:

[V

10

20

1. In a carburetor having an induction pas- .

sage, a constant level fuel chamber, and a fuel
passage leading from said chamber to said in-
duction passage; a valve controlling said fuel pas-
sage; o cylinder positioned below the level of fuel
in said chamber, a wall separating said cylinder
from said fuel passage, a piston in said eylinder,
a valve stem connected to said piston passing
through said wall and connected to a movable
member of said valve, an annular washer en-
cireling said stem for preventing leakage be-
tween said fuel passage and said cylinder, a
spring urging said washer against said wall and
means for venting one end of said cylinder to
atmosphere. .

2. The invention defined in claim 1, compris-
ing in addition a collet overlying said washer and
forming a seat for said spring.

3. In a carburetor having an induction pas-
sage, a throttle therein, a constant level fuel
chamber, and a fuel passage leading from said
chamber to said induction passage; a cylinder
positioned below the level of fuel in said cham-
ber, a wall separating said cylinder from said

40
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fuel passage, a piston in said cylinder, a stem
connected to said piston and passing through said
wall, a valve controlling said fuel passage and
having a movable member connected to said
stem a spring-pressed washer- encircling said
stem to prevent leakage hetween said fuel pas-
sage and said cylinder, a connection from one
end of said cylinder to a point in said induction
passage posterior to said throttle, and a con-
nection frem the other end of said cylinder to a
point in said fuel chamber above the level of fuel
therein. .

4. The invention defined in claim 3, compris-
ing in addition a connection between said fuel
chamber to a point in said induction passage
anterior to said throttle.

5. In a carburetor having an induction pas-
sage, a constant level fuel chamber, and a fuel
passage: leading from said chamber to said in-
duction passage; a pressure chamber positioned
below the level of fuel in said fuel chamber, a
wall separating said pressure chamber from said
fuel passage, a pressure responsive member in
said pressure chamber subjected to varying pres-
sures developed in the carburetor, a valve stem
connected to said member and passing through
said wall, a valve controlling said fuel passage
and having a movable member rockably mounted
on said stem, an elastomer washer encireling said
stem, a compression spring between said member
and the washer holding the washer in contact
with said wall to prevent leakage between said
fuel passage and said pressure chamber, and a
venting connection from said pressure chamber
to & point in said fuel chamber above the level
of fuel therein.

ROBERT H. HIEGER.
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