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This invention relates to valves and more specifically,
to economizer valves for carburetors.

Economizer valves for carburetors have been hereto-
fore known in the art. However, such economizer valves
as have been heretofore known have had several inherent
disadvantages such as, for example, being complicated
in construction or operation; being wasteful of fuel; af-
fording too rich, or too lean, a mixture under certain
engine operating conditions; being inefficient or unre-
liable in operation, and the like. It is a primary object
of my invention to overcome such disadvantages.

In general economizer valves are embodied in car-
buretors for internal combustion engines to afford sup-
plemental feeding of fuel to an engine in the higher-speed
operations thereof, and which supplemental feed is cut
off when the engine is idling or cruising under normal
road load conditions so as to conserve fuel.

Economizer valves have been heretofore known, and
are in use today, which operate in accordance with the
degree of vacuum in the intake manifold of the engine,
with the strong manifold vacuum, when the engine is
idling or cruising under normal road load conditions, or
the like, being effective to maintain such valves closed,
and with the relatively weak manifold vacuum, when the
engine is accelerating or operating at other load condi-
tions greater than normal road load conditions, being
ineffective to maintain such values closed and, therefore,
permitting the latter to open and feed supplemental fuel
through the carburetor into the engine.

One common disadvantage of such previously known
economizer valves is that their operation does not ade-
quately take into consideration the conditions under
which the engine, with which they are associated, is oper-
ating. Thus, for example, it is common in economizer
valves heretofore used to have only two settings of the
valve, namely, a fully closed setting and a fully open
setting, the fully closed setting being the “idle” setting,
and the fiilly open setting being the “power” setting. ‘With
such valves, no effective, if any, metering of fuel between
those two settings is afforded. With such.an arrangement
it is common to find that engines using such valves are
being fed too rich a mixture at low-speed, high power,
conditions. This is true, for one reason, because with
only two settings available namely, an idle setting and
a power setting, a choice must be made as to which range
of speed of operation of the engine optimum perform-
‘ance is desired. If the single power setting is arranged
to afford the ideal amount of fuel flow to the engine at
lower speeds of operation, the mixture fed to the engine
at higher speeds will be too lean for optimum perform-
ance. On the other hand, if the single power sefting is
arranged to afford the ideal amount of fuel flow to the
engine at higher speeds of operation; the mixture fed to
the engine at lower speeds will be too rich for optimum
performance. Inasmuch as too rich a mixture is, gen-
erally, less damaging to an engine and is less disadvanta-
geous than too lean a mixture, the latter operating condi-
tion, namely, optimum performance at higher speeds, has
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_ . of fuel needed to meet power demands
“a'novel and expeditious manner,
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been heretofore commonly chosen for economizer valves
as being the lesser of two evils. .

Obviously, with an engine getting too rich a mixture
at the lower engine speeds under the aforementioned
abnormal load conditions, the engine does not give opti-
mum performance under such conditions so that the ac-
celerating characteristics of the engine under low-speed,
abnormal-load conditions such as, for example, when the
vehicle is laboring up a steep hill, are less than desirable.
This is especially noticeable in heavy trucks, heavy
busses, and the like, which, because of their relatively
great weight are slow to accelerate.

It is a primary object of my invention. to enable: the
accelerating and power operating characteristics of such
internal combustion engines at lower operating speeds
thereof to be improved in a novel and expeditious man- -
ner. _ .

Another object of my invention is to enable optimum
performance of an internal combustion engine to be
realized in a novel and expeditious manner at both lower
speeds and higher speeds of operation thereof,

It is a common fault of many drivers whether they
be ‘driving relatively light vehicles such as automobiles,
or relatively heavy vehicles such as large trucks, busses,
and the like, to depress the accelerator all the way down,
or at least, an excessive amount when desiring to ac-
celerate rapidly, or the like. In most instances, such ex-
cessive depression of the accelerator, even without an
economizer valve, would cause the carburetor to feed too
rich a mixture to the engine for best performance under
such low-speed. accelerating conditions. In other words,
such drivers are often merely defeating their own pur-
Commonly, under such conditions economizer
valves of the aforementioned type heretofore known in
the art have merely added additional fuel to an already
too rich mixture, because the valves, being- disposed in
the full open position fed considerable quantities of sup-
plemental fuel into the engine. It is an important. ob-
ject of my invention to assist in alleviating, in a novel and
expeditious manner, such “too rich” mixture conditions
under the aforementioned accelerating operations, and
the like,

An ancillary object is to afford a novel economizer
valve which may be fully opened under high speed-high
power engine operation, but which will automatically be
prevented from moving into full open position ‘at low
speed engine operation even when the engine is operating
under above normal loads.

It is another object of my invention to enable an
economizer valve to be controlled in 2 novel and ex-
peditious manner so as to spread optimum operation of
an engine over a relatively large power range. .

Another object of my invention is to .afford a novel
economizer valve the operation of which, between fully
closed, partially open and fully open position, may be
controlled in a novel and. expeditious manner in accord-
ance with a combination of the power load on, and the.
speed of operation of, the engine with which the valve-
is associated, :

Yet another object of my invention is to afford: a

~Dovel economizer valve which may be maintained closed

by vacuum in the carburetor during idling operation and
which is automatically urged toward fully open position
under power operation at the higher ranges of engine
speed but which is electrically controlled in a novel and
expeditious manner from moving to full open position
in the lower ranges of speed of operation of the engine,

A further object of my invention is to afford a novel.
economizer valve which controls the flow .of fuel.into:
the cylinders of an engine in accordance with the amount "
on the engine in -
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Another object is to afford a novel economizer valve

embodying a power valve and electromagnetic controls
therefor associated with each other in a novel and ¢x-
peditious manner.

Another object is to afford a novel vacuum controlied
economizer valve embodying a novel power valve hav-
ing a closed position and a plurality of open positions
wherein the power valve is maintained closed by vacuum
in the carburetor during idling conditions and is elec-
trically controlled for successive opening under power
conditions as the engine speed increases.

Yet another object of my invention is to afford a
novel economizer valve which embodies a power valve,
actuating mechanism for actuating the power valve, and
a solenoid for controlling operation of the actuating
mechanism, constituted and arranged in a novel and ex-
peditious manner.

A further object of my invention is to enable an
economizer valve, which is responsive to the load condi-
tions under which an engine is operating, to also be con-
trolled in a novel and expeditious manner in accordance
with the speed of operation of the engine.

Another object of my invention is to enable an econo-
mizer valve to be controlied in a novel and expeditious
manner in accordance with the operating speed of the
engine with which it is associated, without interfering
with any desired closing of the valve under decelerating
operations of the engine.

Other and further objects of the present invention
will be apparent from the following description and
claims and are illustrated in the accompanying drawings
which, by way of illustration, show a preferred embodi-
ment of the present invention and the principles thereof
and what I now consider to be the best mode in which
I have contemplated applying these principles. Other
embodiments of the invention embodying the same or
equivalent principles may be used and structural changes
may be made as desired by those skilled in the art without
departing from the present invention.

In the drawings:

Fig. 1 is a side elevational view of an economizer valve
embodying the principles of my invention, showing the
valve mounted in operative position in a carburetor,
with parts of the carburetor shown more or less diagram-
matically;

Fig. 2 is a view of the economizer valve shown in Fig.
1, partly in side elevation and partly in section, with
the parts of the economizer valve disposed in a position
different from that shown in Fig. 1;

Fig. 3 is a view similar to Fig. 2 with the parts of #

the economizer valve disposed in a still different position;

Fig. 4 is a view similar to Figs. 2 and 3 but with the
parts of the economizer valve disposed in the same posi-
tion as shown in Fig. 1;

Fig. 5 is a detail perspective view of a portion of the
economizer valve shown in Fig. 1;

Fig. 6 is a detail sectional view taken substantially
along the line 6—6 in Fig, 1; and

Fig. 7 is a wiring diagram.

An economizer valve 10, embodying the principles of
my invention, is shown in the drawings mounted in oper-
ative position in a carburetor C, Fig. 1, to illustrate the
preferred embodiment of my invention. The carburetor
C, is shown in the drawings somewhat diagrammatically
and embodies a main body member B on which is
mounted a cover member M, the cover member M and
the body member B defining the fuel chamber or float
chamber F of the carburetor C.

A vactium cylinder V of the carburetor C is formed
in the top wall of the cover member M, and may be con-
nected to the manifold of an engine, not shown, with
which the carburetor C is to be used, by a suitable mani-
fold vacuum passage P. An economizer well W is
formed in the body portion B of the carburetor C below

the cylinder V, in axial alignment therewith, and opens
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4 o
upwardly into the float chamber F. The well W may
be connected to the main well, not shown, of the car-
buretor C by economizer restriction passages R formed
in the main body portion B and extending from the
economizer well W, Fig. 1.

It will be appreciated by those skilled in the art that
the carburetor C is merely shown by way of illustration
and not by way of limitation; that it forms no part of
my invention except insofar as it may form a part of
my novel combination; and that various carburetors of
specifically different construction heretofore known in
the art may be used with my novel economizer valve.

In general, the novel economizer valve 1¢ embodies
a power valve 12, a reciprocably mounted actuating pis-
ton 14, disposed in position to actuate the power valve
12, a compression coil spring 16 mounted on the actuat-
ing piston 14 in position to urge the piston 14 towards
actuating engagement with the power valve 12, and a
solenoid 18 connected to the piston 14 and operable
to control the actuation of the power valve 12 by the
piston 14 in accordance with the speed of the engine on
which the carburetor C is mounted, all of which will be
discussed in greater detail presently.

The power valve 12 embodies a subsiantially inverted
frustro-conically shaped body mémber 21 having a re-
duced lower end portion 21a and an enlarged upper
head portion. 21b. The lower end portion 21a of the
body member 21 has external threads 23 formed there-
on which are normally engaged in the body portion B
of the carburetor C in position to hold the body portion
21 of the power valve 12 in the economizer well W in
such position that the enlarged head portion 21b is dis-
posed in engagement with the adjacent portion of the
body porticn B defining the passageway between float
chamber F and the economizer well W, Fig. 1. An elon-
gated passageway 25 extends longitudinally through the
body portion 21 of the power valve 12 and has a substan-
tially cylindrical shaped lower end portion 25a, a sub-
stantially cylindrical shaped intermediate portion 25b,
which is of smaller cross sectional area that the lower
end portion 254, and a substantially cylindrical shaped
upper end portion 25¢, which is of smaller cross sectional
area than the intermediate portion 25b. The progres-
sively reduced cross sectional size of the passageway 25
affords an inwardly projecting shoulder 27a between the
lower end portion 25z and the intermediate portion 25b,
and another inwardly projecting shoulder 27L between
the intermediate portion 25k and the upper end -portion
25¢ of the passageway 25, Fig. 2.

A valve seat 29, in the form of a metal disc having
an opening 294 therein, is mounted in the lower end por-
tion 25¢ of the passageway 25 in abutting relation to
the shoulder 27a. The disc 29 is preferably disposed in
the passageway 25 with a press fit.

The shoulder 275, likewise, affords an inwardly pro-
jecting valve seat at the lower edge of the upper end
portion 25¢ of the passageway 25 for a purpose which
will be discussed in greater detail presently.

Two. orifices 31a and 315 extend radially outwardly
through the side walls of the body member 21 of the
power valve 12 from the intermediate portion 25b of the
passageway 25 between the shoulders 272 and 27b,
Fig. 2. Similarly, two orifices 33a¢ and 33 extend ra-
dially outwardly through the body member 21 of the
power valve 12 from the lower end portion 25a of the
passageway 25 below the shoulder 27a. The orifices
31a, 31b, 33a, and 33b are so disposed in the main body
portion 21 that they open into the economizer well W in
the carburetor C when the economizer valve 18 is mount-
ed in operative position in the carburetor. -

An elongated -valve piston 35, having a lower end
portion or stem 37 and an upper end portion or cap. 38,
is reciprocably mounted in the passageway 25 in the
main body member 21 of the power valve 12, The stem
37 has an elongated main body portion 37z from the up-
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per. end portion of which a reduced head portion 375
projects upwardly in longitudinal alignment therewith to
thereby afford an outwardly facing shoulder 37c at the
upper end of the main body portion 37a. A flange 374
projects outwardly from the main body portion 37a and
Is disposed in the lower end portion 254 of the passage-
way 25 below the valve seat 29.

The cap member 38 has a reduced upper end portion
382 and an outwardly flaring lower end portion 38b

terminating in a substantially annular shaped lower rim.

38c. The cap member 38 is hollow, having an elengated
recess 384 therein opening downwardly through the an-
nular rim 38¢c. The recess 384 is of such size and length
that the cap member 38 may be slidably mounted on the
upper end portion 375 of the stem 37 and is movable
downwardly thereon into position wherein the annular
rim 38c rests on the shoulder 37¢ at the upper end of
the main body portion 37a of the stem 37. The cap
member 38 is mounted in the passageway 25 with the
upper end portion 38z thereof projecting outwardly
through the upper end portion 25¢ of the passageway 25,
and with the annular rim 38c¢ disposed in the intermedi-
ate portion 25b of the passageway 25 below the valve
seat 275,

Two compression coil springs 41 and 42 are mounted
on the valve stem 37 in position to yieldingly urge the
flange 374 on the valve stem 37 and the annular rim 38¢
on the cap 38 toward engagement with the valve seats 29
and 27b, respectively. The spring 41 is disposed in the
lower end portion 254 of the passageway 25 with the lower
end portion of the spring 41 disposed in abutting rela-
tion to a retainer plate 44 mounted in the lower end of
the lower end portion 254 of the passageway 25, and the
upper end portion of the spring 41 disposed in abutting
relation to the lower face of the flange 374. The spring
42 is mounted in the intermediate portion 25k of the
passageway 25 with the lower end of the spring 42 dis-
posed in abutting relation to the upper face of the valve
seat 29, and the upper end of the spring 42 disposed in
abutting relation to the lower face of the cap 38. In
normal positicn of the valve piston 35, that is, when
the valve piston 35 is not depressed by external forces,
the springs 41 and 42 are effective to yieldingly maintain
the flange 374 and the annular rim 38¢ in sealing engage-
ment with the valve seats 29 and 27, respectively, to
thereby close the passageway 25 between the upper end
portion 25c¢ thereof and the orifices 33¢ and 335, and be-
tween the upper end portion 25¢ and the orifices 31 and
315, respectively. When the valve piston 35 is disposed in
this position, Fig. 2, the cap 38 is disposed on the upper
end portion 375 of the stem 37 in upwardly spaced rela-
tion to the shoulder 37c.

With this construction it will be seen that if it is
desired to open the passageway 25 between the upper
end portion 25c¢ thereof and the orifices 3¢ and 31h
without opening the passageway 235 between the upper
end portion 25¢ and the orifices 332 and 33b, this may
be accomplished by moving the cap 38 downwardly on
the head 37b of the stem 37 to any position between the
position shown in Fig. 2, wherein the annular rim 38¢
is disposed in engagement with the valve seat 27b, and
the positicn shown in Fig. 3, wherein the annular rim
38c is disposed in engagement with the shoulder 37c on
the stem 37. If it is desired to open the passageway 25
between the upper end portion 23¢ and both of the pairs
of orifices 3%1¢ and 315, and 334 and 33b, this may be
accomplished by first moving the cap 38z downwardly
from the position shown in Fig. 2 to the position shown
in Fig. 3, as previously menticned, and then continue to
depress the cap 38 downwardly to thereby press the stem
37 downwardly toward the position shown in Fig. 4 where-
in the flange 37d is disposed in downwardly spaced rela-
tion to the valve seat 29,

The strength of the two springs 41 and 42 and the
relative movement of the cap 38 and the stem 37, dur-
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ing movement of the.valve piston 35 from fully- closed.
position as shown in Fig. 2 to fully open position as shown
in Fig. 4, is such that during reverse movement of the.
valve piston 35, that is, during movement from fully
open position to fully -closed position, the flange 374
moves into sealing engagement with the seat 29 during
such upward movement of the valve piston 35, while
the cap 38 is still disposed in “open” position as shown.
in Fig. 3 to thereby afford an intermediate open posi-:
tion for the power valve 12, and the cap 38 then moves
from the intermediate open position shown in Fig. 3 to
the fully closed position shown in Fig. 2 wherein the
annular rim 38¢ is disposed in sealing engagement with
the valve seat 275. ;

The power valve 12 is so mounted in the body portion
B of the carburetor C that the upper end portion of the
cap 38 projects above the body member 21 of the valve
12 and above the economizer well W, Figs. 1-4, in all.
operative positions of the valve piston-35. _

The actuating piston 14 embodies an elongated sub-
stantially cylindrical shaped head 46 having an elongated
recess 46a disposed longitudinally therein, the recess 46a
terminating in spaced relation to the lower end .of the
head 46 and opening outwardly through the top wall 465
of the head 46 through a'reduced opening 46c. An elon-
gated stem 48 projects downwardly from the head 46, and
a radially outwardly projecting retainer plate 49 is mount-
ed on the lower end thereof. The stem 48 is slidably
mounted in a collar 31 which has external threads 51a
formed thereon. :

The compression coil spring 16 is mounted on the stem
48 with the lower end portion thereof disposed in abutting

- engagement with the retainer plate 49 and the upper end
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portion thereof disposed in abutting engagement with the
collar 51. The spring 16 is of such length as to be effec-
tive, at all times, to urge the piston 14 downwardly rela- -
tive to the collar 51, or, in other words, to urge the pis-
ton 14 to move longitudinally through the collar 51 in
a direction whereby the head 46 of the piston 14 is urged
toward engagement with the collar 51.

When the economizer valve 10 is mounted in opera-
tive position in the carburetor C, the collar 51 is thread-
edly engaged in the lower end portion of the vacuum
chamber V, Fig, 1, in position to retain the head 46 of the
piston 14 within the vacuum chamber V. The head 46
of the actuating piston 14 is disposed in the valve cylin-
der,V with a snug, but freely slidable, fit and. is recipro-
cable longitudinally thereof. L

A solenoid 18 having a body portion 18a, a threaded
nipple ‘185 projecting from the body portion, and a
plunger 18c projecting outwardly from the body portion
18a through the nipple 184, is mounted on the cover .
member M with the nipple 185 threadedly engaged in the
upper end portion of the vacuum cylinder V of the car-
buretor C, Fig. 1. The plunger 18¢ projects downwardly
through the opening 46¢ into the recess 462 of the actuat-
ing piston 14, and has an enlarged outer end portion 184
which is of sufficient size that it may not be withdrawn
through the reduced opening 46¢ in the top wall 46b of
the piston 14. . ) :

The plunger 18¢ of .the solenoid 18 is reciprocably
mounted in the body member 184 for movement between
a fully retracted position such as shown in Figs. 2 and 3,
and a fully extended position such as shown in Fig. ‘4.
The plunger 18¢ is spring loaded in the body member
18a for movement into fully extended position when the:’
solenoid 18 is not energized, and is moved into fully re-
tracted position upon energization of the solenoid 18.

A centrifugal switch S, Fig. 7, of any one of several
suitable types readily available on . the market, is pref-
erably used to control the enefgization and deenergization
of the solenoid 18. The switch S is preferably of the type
which is closed at all speeds below a predetermined speed,
and is open at such predetermined speed and all speeds
thereabove.  The switch:S may be connected to and op=:
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erated by any suitable shaft which rotates at all times
during operation of the engine such as, for example, the
distributor shaft, not shown.

The solencid 18 may be connected through the switch
S. to the electrical system of the engine, with which it
i5 associated, in any suitable manner such as, for example,
by a circuit; Fig. 7, extending from one terminal 55a
of a battery 55, through a line 56, one contact 57a of an
ignition switch 57, a line 58, one contact 59a of the
switch S, the other contact 595 of the switch S, a line 69,
the winding of the solenoid 18, and a line 61 back to the
other terminal 538 of the battery 55. With this circui-
try for the solenoid 18 it will be seen that the latter is
not energized when either the centrifugal switch S, or the
ignition switch 57 is open.

The present day internal combustion engines for auto-
motive vehicles, and the like, operate at a relatively wide
range of speeds. Thus; for example, when idling, such
an engine may operate at a speed wherein the crankshaft
thereof is turning at 500 R. P. M. and, when the engine
is: operating at full speed the crankshaft may be turning
at 2700 R. P. M. Normal cruising speed for such an
engine might be 2200 R. P. M. It will be appreciated by
those skilled in the art that many engines for automotive
vehicles, and the like, operate at idling, full speed, cruis-
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ing speeds, and the like, far different from those set forth

above, and that such speeds are set forth herein merely
by way of illustration and not by way of limitation.

When such an engine is operating at idling speed the
manifold vacuum is relatively high. However, when pow-
er is applied to the engine for such purposes as, for ex-
ample, normal acceleration during starting, pulling up
long steep hill, and the like, the manifold vacuum drops
considerably. With economizer valves of the previously
mentioned type known in the art, wherein control of the
economizer valve was entirely through the amount of
vacuum- in the intake manifold, such operation of the en-
gines often resulted in too rich a mixture being fed to
the engine especially at lower engine speeds, with this
condition being aggravated, at least, by the opening of
the economizer valve. The degree of manifold vacuum
varies so greatly under various engine load and engine
speed conditions, that attempts to afford effective control
over any wide range of engine operating conditions, sole-
1y by the changes in manifold vacuum, have been notably
unsuccessful.

By my novel invention, I have afforded a novel econo-
mizer valve which is controlled by a combination of en-
gine operating characteristics including the load on the

engine and the speed of the engine. With my novel in- /

vention, control of the opening and closing of the econo-
mizer valve may be responsive to variations in manifold
vacuum under certain conditions, but the valve is pre-
vented from opening more than a partial amount during
lowerspeed operation of the engine.

The governor switch S may be set to move from closed
to open position -at any desired speed of crankshaft revo-
lution. Thus, for example, with an engine having the prs-
viously mentioned speeds of operation, it may be assumed

that it is desirable to have the economizer valve set in &

such a manner that, with the valve wide open, optimum
engine performance will normally be obtained at an en-
gine crankshaft speed somewhere between 2100 R. P. M.
and 2700 R. P. M. The governer switch 8§ may then be
chosen and set to open at a speed somewhat less than this
high speed range, such as, for example, at 2600 R. P. M.

Wnder these conditions, when the carbureter C is in-
stalled on an engine, and the engine is running at the
assumed 500 R. P. M. idling speed, the vacuum afforded

in the vacuum cylinder V above the head 46 of the ac- 7

tuating piston 14 by the connection of the vacuum cyl-
inder V to the manifold of the engine through the mani-
fold vacuum: passage P, Fig. 1, is sufficient to hold the
actuating piston 14 in the upwardly disposed position in
the vacuum cylinder V, shown in broken lines in Fig. 1,

30

35

against the urging of the spring 16.. In this position, the
retainer plate 49 mounted on the lower end of the stem
48 of the piston 14 is disposed in upwardly spaced rela-
tion to- the valve piston 35, as shown in Fig. 2, so that
the springs 41 and 42 are effective to maintain the valve
piston 35 in closed relation to both of the valve seats 29
and 27b. In this position, the enlargement 184 on the
iower end portion of the plunger 18c of the solenoid 18
is disposed in downwardly spaced relation to the top wall
46b of the head 46 of the actuating piston 14, Fig. 2.

When power is then applied to the engine on which the
carburetor C is mounted so that the engine is accelerated
above idling speed, the centrifugal switch S remains closed
during the acceleration of the engine between idling speed
and 2000 R. P. M. so that the solencid 18 remains en-
ergized. However, during this initial acceleration, the
vacuum in the manifold passage P, and, therefore, in the
vacuum cylinder V is reduced to a level wherein the vacu-
um in the cylinder V is no longer effective to hold the
actuating piston 14 in raised position against the urging
of the spring 16. When this occurs, the spring 16 is ef-
fective to move the actuating piston 14 downwardly to-
ward the power valve 12 into position wherein the top
wall 46b of the head 46 engages the enlargement 18d
on the plunger 18c.

During this movement of the actuating piston 14 the
retainer plate 49 thereon moves into engagement with the
upper end of the valve piston 35 and presses the valve
piston 35 downwardly into intermediate open position
shown in Fig. 3 wherein the annular flange 38c is disposed
out of engagement with the valve seat 27¢, but the flange
37d remains in engagement with the valve seat 29, as
previously described. Such movement of the valve piston
35 is effective to open the passageway 25 from the upper
end portion 25¢ thereof to the orifices 31z and 315 so that
fuel is fed from the fuel chamber F through the upper
end portion 25¢ of the passage 25, and through the upper
end portion of the intermediate portion 25b of the passage
25, outwardly through the orifices 31a and 315 and the
economizer restriction passages R, Fig. 1, into the main
well of the carburetor C to afford a supplemental flow of
fuel to be utilized by the engine during such acceleration.
During this initial acceleration of the engine on which the
carburetor C is mounted, the solenoid 18 remains ener-
gized so that the enlarged portion 184 on the plunger 18¢
is effective to prevent the actuating piston 14 from moving
downwardly beyond this just described intermediate ac-
tuating position.

As the engine on which the carburetor C is mounted
continues to accelerate, with power being applied thereto,
the engine passes through the aforementioned low speed
range below 2000 R. P. M, into the aforementioned high
speed range. It will be remembered that the governor
switch 8§ is so set that when the speed of the engine
reaches 2000 R. P. M. the contacts 592 and 59b are
opened to thereby de-energize the solenoid 18. Upon de-
energization of the solenoid 18 the plunger 18c moves out-
wardly into fully extended position as shown in Fig. 4.

Such movement of the plunger 18c moves the enlarged
free end portion 184 thereon downwardly toward the
power valve 18 to thereby permit the spring 16 to further
move the actuating piston 14 toward the power valve 12.
During this movement of the actuating piston 14, the re-
tainer plate 49 is moved downwardly into engagement
with the upper face of the body member 21 of the power
valve 12, and such movement of the retainer plate 49 is
effective to move the piston 35 downwardly into the afore-
mentioned fully open position wherein the passageway 25
is open between the upper end portion 25¢ thereof and
both pairs of orifices 31a and 315 and 33z and 33b. Such
actuation of the power valve 12 is effective to feed an
additional supply of fuel from the fuel chamber F through
the lower orifices 33a and 33b into the economizer re-
striction passages R and thus into the main well of the
carburetor C to be fed into the engine,
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The recess 46z in the head 46 of the piston 14 is of

such length that, when the plunger i8¢ of the solenoid .

18 is disposed in fully extended position as shown in
Fig. 4, the actuating piston 14 may be moved upwardly
into the position shown in Fig. 2 without interference by
the plunger 18c. Hence, it will be seen that after the
engine on which the carburetor C is mounted has been ac-
celerated into the aforementioned upper speed range and
the engine assumes normal road load conditions at which
the vehicle is cruising at normal cruising speed under
normal cruising conditions, so that the power load on the
engine is again reduced to a point wherein the vacuum
in the vacuum cylinder V is sufficient to raise the actuating
piston 14 upwardly against the urging of the spring 16
from the full actuating position shown in Fig. 4 into either
the intermediate actuating position shown in Fig. 3, or
the idling position shown in Fig. 2, the piston 14 is free
to move upwardly into either of the last two mentioned
positions even though the speed of the engine is maintained
at a sufficiently high level to maintain the solenoid 18
de-energized.

If, on the other hand, while cruising at the afore-
mentioned normal cruising speed, wherein the engine is
operating in the aforementioned high speed range, the
vehicle such as an automobile, truck, or the like, in which
the engine on which the carburetor C is mounted, en-
counters abnormal load conditions, such as, for example,
a steep hill so that, although the engine is operating in
the high power range, it is slowed down below the high
speed range, the centrifugal switch S is automatically
again closed to thereby energize the solenoid 18 and
retract the plunger 18c. Such retraction of the plunger
18c is effective to move the actuating piston 14 upwardly
against the urging of the spring 16 from the full actuating
position shown in Fig. 4 to the intermediate actuating
position shown in Fig. 3 to thereby permit the springs 41
and 42 in the power valve 12 to move the valve piston 35
into intermediate position wherein the supplemental flow
of fuel through the orifices 334 and 33b is cut off and the
only supplemental flow of fuel through the power valve
12 is through the orifices 31z and 315.

From the foregoing it will be seen that I have afforded
a novel economizer valve which is not solely dependent
upon the vacuum pressure effected in the vacium cylinder
V, mor is it solely dependent upon the power load on
the engine. I have afforded a novel economizer valve
which is responsive to a combination of the vacuum
pressure in the vacuum cylinder V, the power load on
the engine on which the carburetor is mounted, and the
speed of the engine. In this manner, I have afforded a
novel economizer valve which effectively meters the sup-
plemental fuel fed to the engine in a manner wherein the
amount of such supplemental fuel is reduced at the lower
speeds of the engine, and is increased at the higher speeds
of the engine, so as to’ thereby tend to eliminate the
feeding of a large amount of fuel to an engine at lower
idling speeds, when a larger amount of fuel affords too
rich a mixture, and to feed a greater amount of fuel at
the higher speeds wherein the engine is operating at a
sufficient speed to handle the greater amount of fuel with-
out overly enriching the mixture fed to the engine. With
my invention this may be done without endangering the
engine being so operated by affording too lean a mixture
at the higher operating speeds thereof.

Also it will be seen that 1 have afforded a novel econo-
mizer valve which, although it is electrically controlled
in accordance with the speed of the engine, such control
does not interfere in any way with reducing the amount of
fuel fed to the carburetor, and thus to the engine, by
“letting up” on the accelerator, no matter what the speed
of the engine.

Also, it will be seen that 1 have affored an economizer
valve which meters the amount of supplemental fuel fed
through the carburetor in a novel and expeditious manner
so that the range of engine speed at which optimum per-
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formance of the engine is realized is.considerably €Xe,
tended over that of engines having carburetors embodying.
the aforementioned economizer valves heretofore known
in the art.

Also it will be seen that I have afforded a novel econo-
mizer valve which may be readily and economically
produced commerically and may be relatively easily em-
bodied in carburetors of a type in common use today with
a minimum of modification. .

Thus, while I have illustrated and described the pre-
ferred embodiment of my invention, it is to be under-
stood that this is capable of variation and modification,

I claim: : i

1. An economizer valve for carburetors comprising a
power valve having a fuel passage including an inlet, two
orifices in communication with said fuel passage in spaced
relation to each other, and a valve member movable in
said passage to open and close said passage between said
inlet and said orifices, and means for controlling move-
ment of said valve member in said passageway, said means
comprising a second member movable into two positions
relative to said power valve, said second member, when
disposed in one of said positions, being disposed in posi-
tion relative to said power valve to disposed said valve
member in such position in said passage to open said
passage between said inlet and one of said orifices, said
second member, when disposed in the other one of said
positions being disposed in position relative. to said power
valve to dispose said valve member in such position in -
said passage to open said passage between said inlet and
both of said orifices, and electromagnetic means connected
to said second member in position to hold the latter out
of said second position when said electromagnetic means
are energized and to free said second member for move-
ment into said second position when said electromagnetic
means are de-energized. .

2. In a carburetor of the type embodying a main fuel
passage, an auxiliary fuel passage for feeding supplemental
fuel into said main fuel passage, and a vacuum cylinder,
valve means mounted in position to feed fuel into said
auxiliary fuel passage, and means for selectively control-
ling said valve means for thereby selectively controlling
the flow of fuel therethrough into said auxiliary fuel pas-
sage, said second mentioned means comprising an elon-
gated piston projecting outwardly from said valve means
and movable longitudinally into and out of a position to
fully open said valve means, a spring connected to said .
piston and urging said piston toward said position, said
piston being reciprocably mounted in said cylinder out- .
wardly of said valve means in position to be so subjected
to vacuum in said cylinder as to hold said piston, against
said urging. of said spring, out of position to open said
valve means when a predetermined degree of evacuation -
is effected in said cylinder, and a solenoid connected to
said piston in -position to hold said piston out of said first
mentioned position when said solenoid is energized and .
to free said piston for movement into said first mentioned
position when said solenoid is not energized. .

3. In a carburetor of the type embodying a main fuel
passage, an auxiliary - fuel passage for feeding supple-~
mental fuel into said main fuel passage, and a vacuum
cylinder, valve means mounted in position to feed fuel
into said auxilary fuel passage, and means for selectively
controlling said valve means for thereby selectively con-
trolling the flow of fuel therethrough into said auxiliary
fuel passage, said second mentioned means comprising
an elongated piston reciprocably mounted in said cylinder
for longitudinal reciprocation between a position wherein
said piston is ineffective to open said -valve means and a
second position wherein said piston is effective to fully
open said valve means, a spring urging said piston toward
said second position, said piston being disposed in said
cylinder in position to be so subjected to vacuum in said
cylinder as to hold said-piston in said one position when .-
said cylinder is evacuated to a predetermined extent, and
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means for réledsably holding said piston in a position in-
termedidte to said two positions, said last named means
comprising an electrically operable plunger movably con-
nected to said piston.

4. An economizer valve for carburetors comprising a
valve for feeding fuel, means in said valve urging said
valve toward closed position, and means for opening said
valve, said last named means comprising actuating means
movable into position relative to said valve to open the
latter, means yieldingly urging said actuating means to-
ward said position, and a solencid connected to said actu-
ating means in position to control movement of said actu-
ating means toward said position.

5. An economizer valve for carburetors comprising a
valve for feeding fuel, means in said valve urging said
valve toward closed position, and means for opening said
valve, said last named means comprising actuating means
movable along a path of travel from one position wherein
said actuating means is ineffective to open said valve to a
second position wherein said actuating means is effective
to open said valve, and means, including a solenoid, for
controlling said movement of said actuating means, said
solenoid being connected to said actuating means in posi-
tion to limit movement of said actuating means to an in-
termediate position along said path between said first two
mentioned positions when said solenoid is energized and
to free said actuating means for movement to said second
position when said solenoid is de-energized.

6. An economizer valve for carburetors comprising a
valve for controlling the flow of fuel, said valve being
movable from a closed position through one open posi-
tion into another open position, and means for moving
said valve from said closed position into said open posi-
tions, said means comprising actuating means movable
from a first position, wherein said actuating means is in-
effective to open said valve, through a'second position,
wherein said actuating means is effective to dispose said
valve in said one opsn position, to a third position, where-
in said actuating means is effective to disposed said valve
in said other open position, and means, including a sole-
noid, for controlling said movement of said actuating

means, said solenoid being connected to said actuating

means in position to limit movement of the latter to move-
ment between said first position and said second position
when said solenoid is energized and to permit said actu-
ating means to move between said second position and
said third position when said solenoid is de-energized.

7. An economizer valve for carburetors comprising a
valve for controlling the flow -of fuel, said valve being
movable from a closed position through an intermediate
open position into a fully open position, means yieldingly
urging said valve toward said closed position, and means
for moving said valve between said closed position and
said open positions, said last named means comprising

actuating means movable from a first position, wherein’
said actuating means is ineffective to dispose said valve
in either of said open positions, through a second position,

wherein said actuating means in effective to dispose said
valve in said intermediate open position, to a third posi-
tion, wherein said actuating means is effective to dispose
said ‘valve in said fully open position, and means, includ-
ing a solenoid, for controlling said movement of said
actuating means, said solenoid including a plunger mov-
able between an actuated position and an unanactuated
posumm said plunger bemg disposed in said unactuated
posmon when said solenoid is de-energized, and being dis-
posed in said actuated position when said solenoid is en-
ergized, said plunger being connected to said actuating
means-in position to limit movement of the latter to move-
ment between said one position and said second position
when said plunger is disposed in said actuated position,
-and’ to free said actuating means to move between said
second’ posmon and said third posmon wheén said plunger
is dzsposed in said unactuated position.

8. ‘An economizer valve for carburetors comprising ‘a

10

15

25

30

35

40

50

55

60

70

(]

12

valve for controlling the flow of fuel, said valve being
movable from a closed position through an intermediate
open position into a fully open position, means yieldingly
urging said valve toward said closed position, an elongated
plunger, supporting means disposed on said plunger in
position to support the latter for reciprocation along a
path of travel toward and away from said valve, said
plunger being movable through said supporting means
along said path of travel from a first position, wherein
said plunger is ineffective to dispose said valve in either
of said open positions, through a second position, wherein
said plunger is effective tc dispose said valve in said inter-
mediate position, to a third position wherein said plunger
is effective to dispose said valve in said full open position,
and means including a solenoid, for controlling said move-
ment of said planger, said solencid being connected to
said plunger in position to selectively limit movement of
the latter from said first position to said second position
and said third position.

9. An economizer valve for carburctors comprising
valve means having an inlet connected to two spaced ori-
fices by a passageway, a valve mounted in said passageway
and movable therein between a position to close said pas-
sageway between said inlet and said orifices and two other
positions, said valve, when disposed in one of said two
other positions, being effective to open said passageway
between said inlet and one of said orifices and, when dis-
posed in the other of said two other positions, being effec-
tive to open said passageway between said inlet and the
other of said orifices, an elongated plunger having a piston
on one end and an abutment on the cther end, means
mounted on said plunger in position to support the latter
for reciprocation along a path of travel toward and away
from said valve, said plunger being movable along said
path of travel from a first position, wherein said abutment
is engaged with said valve in position to hold said valve in
said otler of aid two positions, through a second position,
wherein said abutment is engaged with said valve in posi-
tion to Hold said valve in said one of said two positions,
to a third position, wherein -said plunger is disposed in
such position as to permit said valve to occupy said closed
positicn, and means, including said piston and a solenoid,
for controlling said movement of said plunger, said sole-
noid having a plunger normally disposed in one position
when said solenocid is de-energized and disposed in an-
other position when said solenoid is energized, said last
mentioned plunger being connected to said first mentioned
plunger in position to hold said first mentioned plunger
from moving from said second to said first position when
said pluriger of said solenoid is disposed in said other
position, and to free said first mentioned plunger for
movement between said first and third posmon when
said plunger of said soléncid is disposed in said one
position.

10. An. economizer valve for carburetors comprlsmg
valve miéans having an inlet connected to two spaced ori-
fices by a passageway, a valve mounted in said passage-
way and movable therein between a position to close
said passageway between said inlet and said orifices and
two other positions, said valve, when disposed in one of
said two positions, being effective to open said passage-
way between said inlet and one of said orifices and, when
disposed in the other of said two positions, being effective
to open said passageway between said inlet and the other
of said orifices, an elongated plunger having a piston on
one end an an abutment on the other end, means mounted
on said plunger in position to support the latter for re-
ciprocation along a path of travel toward and away from
said valve, said plunger being movable along said path of
travel fromi a first posmon, wherein said abutment is en-
gaged with said valvé in position to hold said valve in said
othér of said two positions, through a second position,
wheréin said abutment is engaged with said valve in posi-
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tion to hold said valve in said one of said two positions,
to a third position, wherein said plunger is disposed in
such position as to permit said valve to occupy said closed
position, a spring mounted between said supporting means
and said abutment and urging said plunger to move in a

direction from said third position toward said first posi-.

tion, and means, including said piston and a solenoid, for
controlling movement of said plunger, said solenoid being
connected to said plunger to selectively limit movement
of the latter to movement between said third position and
said second position when said solenoid is energized, and
to permit movement of said plunger between said second
position and said first position when said solenoid is de-
energized,

11. An economizer valve for carburetors comprising
valve means having an inlet connected to two spaced ori-
fices by a passageway, a valve mounted in said passage-
way and movable therein between a position to close said
passageway between said inlet and said orifices and two
other positions, said valve, when disposed in one of said
two positions, being effective to open said passageway
between said inlet and one of said orifices and to close
said passageway between said inlet and the other of said
orifices and, when disposed in the other of said two posi-
tions, being effective to open said passageway between
said inlet and both of said orifices, an elongated plunger,
means mounted on said plunger in position to support
the latter for reciprocation along a path of travel toward
and away from said valve, said plunger being movable
along said path of travel from a first position, wherein said
plunger is engaged with said valve in position to hold said
valve in said other of said two pasitions, through a second
position, wherein said plunger is engaged with said valve
in position to hold said valve in said one of said two posi-
tions, to a third position, wherein said plunger is disposed
in such position relative to said valve as to permit said
valve to occupy said closed position, and means for con-
trolling said movement of said plunger, said last named
means including a solenoid connected to said plunger in
position to limit movement of the latter to movement be-
tween said third position and said second position when
said solenoid is energized and to permit said plunger to
move to said one position when said solenoid is deener-
gized.

12. An economizer valve for carburetors comprising
valve means for feeding fuel therethrough, said valve
means having a fully closed position, a partially open
position, and a fully open position, an elongated plunger
having a piston on one end and an abutment on the other
end, means mounted on said plunger in position to sup-
port the latter for reciprocation along a path of travel
toward and away from said valve means, said plunger
being movable along said path of travel from a first posi-
tion, wherein said plunger is engaged with said valve
means in position to hold said valve means in said fully
open position, through a second position, wherein said
plunger is engaged with said valve means in position to
hold said valve means in said partially open position, to
a third position, wherein said plunger is disposed in posi-
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tion relative to said valve means to permit said valve

means to occupy said closed position, and means, includ-
ing said piston and a solenoid, for controlling said move-
ment of said plunger, said solenoid having a movable
member reciprocable upon energization and de-energiza-
tion of said solenoid and slidably connected to said
plunger in position to selectively limit movement of said
plunger between said third position and said second and
first positions.

13. In a carburetor having a vacuum cylinder subjected
to greater vacuum under idling conditions than under
loaded power conditions, a piston mounted in said cylin-
der for reciprocation into and out of said cylinder, a
spring connected to said piston and urging said piston
out of said cylinder, said spring being ineffective to move
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said piston out of said cylinder under said idling condi-
tions and being effective to move said piston out of -said
cylinder along a path of travel under said loaded power
conditions, valve means for feeding fuel in said carbure-
tor, said valve means being movable between fully closed
position, a partially open position, and a fully open posi-
tion, said valve means being mounted in. said path of
travel of said piston and being movable therewith be-
tween said closed position and said fully open position
during movement of said piston through said path of
travel, and a solenoid mounted on said piston in position
to selectively limit said movement of said- piston along
said path of travel independently of the vacuum in said
cylinder. )

14. In a carburetor having a vacuum cylinder sub-
jected to greater vacuum under idling conditions than
under predetermined power conditions, a piston mounted
in said cylinder for reciprocation into and out of said
cylinder, a spring connected to said piston and urging
said piston out of said cylinder, said spring being ineffec-
tive to move said piston out of said cylinder under said
idling conditions and being effective to move said piston
out of said cylinder along a path of travel under said
power conditions, valve means for feeding fuel in said
carburetor, said valve means being movable from a fully
closed position through a. partially open position to a
fully open position, said valve means being mounted in
said path of travel of said piston and being movable
therewith between said closed position and said fully open
position during movement of said piston through said
path of travel, and means including a solenoid, for con-
trolling movement of said piston along said path of travel
to thereby control movement of said valve means be-
tween said closed position and said open positions, said
solenoid including a plunger having an actuated and' un-
actuated position, said plunger being connected to said
piston in position to limit movement of the latter to move-
ment between one end of said path of travel and an inter-
mediate portion of said path of travel when said plunger
is disposed in said actuated position, and to free said pis-
ton for movement between the other end of said path of
travel and an intermediate portion of said path of travel
when said plunger is disposed in said unactuated position.

15. In a carburetor having a vacuum cylinder sub-
jected to greater vacuum under idling conditions than
under power conditions, a piston mounted in said cylin-
der for reciprocation into and out of said cylinder, a
spring connected to said piston and urging said piston
out of said cylinder, said spring being ineffective to move
said piston out of said cylinder under said idling condi-
tions and being effective to move said piston out of said
cylinder along a path of travel under power conditions,
valve means for feeding fuel in said carburetor, said valve
means being movable from fully closed position through
a partially open position to a fully open position, said
valve means being mounted in said path of travel of said
piston and being movable thereby between said closed.
position and said fully open position during ‘movement
of said piston through said path of travel away from said
cylinder, and means, including a solenoid, for controlling
movement of said piston, said solenoid including a plunger
having an actuated and an unactnated position, said
plunger having an abutment member thereon slidably
mounted in said piston in position to holdingly engage
said piston when the latter moves from fully retracted
position in said cylinder to the partially extended position
effective to move said valve to said partially open posi-
tion when said plunger is in said actuated position, said
abutment being positioned in said piston to permit the
latter to move between said partially extended position
and fully extended position when said plunger is disposed
in said unactuated position.

16. In an engine operable at idling speeds, and two
power speeds, one of said power speeds being between
said idling speed and the other of said power speeds, and
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said engine having a carburetor having a vacuum cylinder
subjected to greater vacuum at said idling speed of said
engine than at said power speeds, an clongated piston
slidably mounted in said cylinder for longitudinal recip-
rocation into and out of said cylinder along a predeter-
mined path of travel, a spring mounted on said piston and
urging said piston out of said cylinder along said path of
travel, said spring being ineffective to move said piston
out of said cylinder, when said piston is subjected to said
vactum in said cylinder at said idling spéed of said en-
gine, and being effective to move said piston out of said
cylinder along said path of travel at said power speeds
of said engine, a solenoid including an elongated plunger
having a free end portion, said solenoid being mounted
in position wherein said plunger is disposed in said cyl-
inder in axial alignment with said pistonn with said free
end portion slidably mounted in said piston, said plunger
having an actuated position and an unactuated position,
said free end portion being disposed in position to limit

movement of said plunger along said path of trave] to 2

movement between fully retracted position in said cylinder
and a partially extended position, when said plunger is
in said actuated position, and to permit movement of said
piston along said path of travel between said fully re-

tracted position and fully extended position when said 2

plunger is in said unactuated position, means connected to
said motor and said solenoid for actuating the latter, said
means being effective to energize said solenoid when said
motor is operating at a speed between said idling speed
and said one power speed, and being ineffective to ener-
gize said solenoid when said engine is operating at a speed
between said power speeds, and a valve for metering fuel
in said carburetor, said valve being closed when said pis-
ton is in fully retracted position, said valve being mounted
in said path of travel of said piston in position to be par-
tially opened by said piston when said piston is disposed
in said partially extended position, and to be fully opened
when said piston is in said fully extended position.

17. An economizer valve for a carburetor comprising a
power valve having an inlet connected to two orifices by
an elongated passageway, said orifices being spaced from
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each other longitudinally of said passageway, two valve
seats spaced from each other longitudinally of said pas-
sageway, one of said valve seats being disposed between
one of said orifices and said inlet, the other of said valve
seats being disposed between said two orifices and between
the other of said two orifices and said inlet, a valve pis-
ton reciprocably mounted in said passageway and mov-
able into and out of closing relation to said valve seats,
spring means engaged with said piston normally holding
said piston in said closed position, and means for succes-
sively moving said piston into open position relative to
said one valve seat and then into open position relative
to both of said valve seats, said last named means ¢om-
prising actuating means engageable with said piston for
moving the latter from said closed position to said open
positions in accordance with the amount of vacuum in
the carburetor, and a solenoid connected to said actuating
means for selectively controlling movement of the latter
and thereby conirolling movement of said piston.

18. An economizer valve as defined in claim 17 and in
which said actuating means comprises an elongated piston
slidably mounted for reciprocation along a predetermined
path of travel and engageable with said valve piston for
moving said valve piston between said closed position and
said open position relative to both said valve seats during
said movement in one direction along said path of travel,
and a spring connected to said elongated piston and urg-
ing said elongated piston to move in said one direction,
and in which said solenoid includes a plunger connected
to said elongated piston with a lost-motion connection,
said plunger having an actuated and an unactuated
position.
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