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This invention: relates to supplementaL feed - apparatus
for internal combustion: engines' and: more: partlcularly to
apparatus for improving the- fuel: economy: and: increasing
the power eutput of an internal combustion engine’by feed-
inig additional materials: in: vaporized formr to' the éngine
along: with: the engine fuel and combustion: air.

It is among the-objects: of the invention: to provide sup-
plemental feed apparatus for an internal combustion: en-
gine to feed supplementali materials in: vaperized: form to
the engitie along: with the engine: fuel: and: combustion: air
to-improve the fuel economy and increase the power out-
put of the engine; which: can: be operatively connected. to
the engine with no-material modification-of: the:engine.con-
struction and: witheut changing. the:-adjustnient: of. the-en-
gine. charge: forming: mechanism; which: is: connected: into
the passage between the-engine charge formmg mechanism
and. intake manifold and uses the: engine intaké ‘manifold
vacuum- to vaporize the supplemental material: and feed
such vaporized: material to- the: engine cylinders; which
supplies water vapor and: other vaporlzed materials;, such
as:alcohol and gasoline to the enginé and may also-be used
to supply a: highly volatile material, sugh: as ether; if: de-
sired;. which. can. be. temporarily cut off. from the: engine
when its operation. is-not desired, as when: starting. a cold
engine; and which. is- simple and durable in. construction,
economical. to manufacture, easy to install, and effective
and efficient in operation.

Other objects and advantages- will becomie apparent from
a consideration of the following, description and the. ap-
pended claims in conjunction with the accompanying. draw-
ing wherein:

Figure 1 is a side elevational view of a fragmentary poE-
tion of an internal combustion. engine with: supplémental
feed apparatus illustrative of the invention. operatively
connected thereto;,

Figure 2 is a cross sectional view on. an. enlarged scale
on the line 2—2 of Figure 1;

Flgure 3 is a cross sectlonal view on the line 3—3 of
Figure 2; and

Figure 4 is an elevational view of a. device for supply-
ing a highly volatile material to: the supplemental feed
apparatus, portiens of this device being, broken-away and
shown in cross section fo better illustrate the construction
thereof.

With continued reference to the drawing, the numeral i0
generally indicates an. internal. combustion éngine, such
as a motor vehicle éngine, having an intake manifold 11
and a carburetor 12 connected: to- the intake manifold 11
and providing a charge forming device. The engine is
mounted in the usual vehicle éngine comparfment adjacent
thie: vehicle dash or fire wall 13 and is:covered by thé usual
hood 14. An instrument board or panel 15 is provided in
the'vehicle rearwardly of the upper portion of the fire wall
13 and is located convenient to the operator of the vehicle.

The supplemental feed apparatus of. the préseat invén-
tion comprises a receptacle, generally indicated at 16; dis-
posed: at the engine side of the fire: wall 13 and mounted
on the fire wall by suitable means, such as the bracket 17
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secured to the receptacle and the bolts 18: extending
theough registering apertures: it the: bracket: 17- and. the
firewall13:.

The: receptacle: 6 is: supported in upright: position: on
the: fire: wall 13 adjdcent the engine: 107 and: comprises: a
lower or bottom: portion: 19 -which: may conveniently be of
elongated; re¢tangularsiape and:provided around its open,
upper end: with: an: outwardly: projecting flange: 20. The
bottom: portion 19%is:illustrated: as: formed: of glass, butiit'is
to be understood that 1t may be formed: of any; suitable
materxal

The recéptable: ¥6:also: comprises a dish: shaped.top por-
tion: 24 formed: of - suitablé material; such: as sheet metal,
and: disposed- in: inverted: positioi: over the: open: upper-end
of the bottom portion 19. This top:portion:21 has an-out-
wardly extending: nmargimal flange 22 and’ the: two' portions
are secured together by screws. 23 extending through: reg-
istering: apertures; in: the flanges 20 and 22, a gasket 24
of suitable, resilient: packing material being' disposed: be-
tween these flanges:. A flat; body 25 of sheet material of
holow,. rectangulat shape is disposed against the: side of
the flange: 20- remote from the flange 22 and a. thin layer
26 of resilient’ mateériall is; preferably disposed. between
the body 25 and the adjacent side: of the: flange 20. The
body- 25 is apertured: to receive the bolts 22 and nuts 27
aré thréaded one om each: of the bolts or screws: 23 and
bear against the lewer side of the sheet metal bedy 25
to-clamp-the:flanges 20 and 22:together and provide an air-
tight. seat between the: bottom: portior 19 and: the top por-
tion: 21 of the receptacle.

The top portion: 21: of the: receptacle: is provided: with
spaced: apart apertures: 28 and 29 and- a tube fitting 30 Rav-
ing. & bote 31 extending: therethfough is mounted in the

-aperture 28 A air inlet tube 32 is connected: at one:end

to the fitting 39 at the end of the bore: 31 within the: recep-
tacle: 16-and-exténds from the fitting: 30 to the bottom wall
33 of the bottom portion: 19- of the receptacle. This. tube
has a right angular bend; as indicated at. 34, intermediate
itss length; so that the: end. portion: thereof rémote from -
the fitting, 30 lies along: the inner side 6f the botton wall
33. of the receptacle; as illustrated in' Figure 2. A filter
housing 35 is secured tor the fitting 30-at the end of the:bore
31 disposed:-outwardly of: the: receptacle: 16 and: an air filter
36 is contained in the: housing; 35-for filtering the air pass-
ing from. the: atmosphere through the fitting' 30 and tube
32 into the interior of the receptacle 16.

A fitting, 37 is mounted in the: aperture 29 in the top
portion 21 of the receptacle and has a bore 38 extending
therethrough. A. feed tube:-39 is secured at one end to
the fitting 37 at the end: of the: bore: 38 disposed outwardly
of the receptacle 16:by a flange nut 40 having an aperture

-receiving the corresponding: end: portion of the feed tube

and threaded onto-the fitting 37.

An adapter plate 41 is disposed between the cooperat-
ing. flanges: of ‘the carburetor 12' and intake manifold 11
and: ig provided with: a fluid passage 42 leading from: the
outer surface of the edge of the: adapter to the interier
of the manifold ¥+ and a:tube fitting 43 is secured fo: the
adapter plate 41 at thie outer end of the fluid passage 42.
The feed tube 39 is connected at its end remote from
the receptacle 16 to the fitting 43 for supplying vapor-

‘jzed materiak and air frem the interior of the: receptacle

16 of the engine intdke manifold 11 through: the passage
42 in the plate 41.

A: valve 49 is disposed in the bore 38 of the fitting 37
and mounted on: a valvé shaft 44 extending through bear-
ing apertures- in the fitting, A bracket 45 is mounted
on the instrument panel 15 at the forward and under side
of this panel,. and a. ﬂex1ble push: and pull device, such

-a$ the Bowden wire 46. extends through: the fire wall 13

of the vehicle and is connected at one end to the. valve
shaft 44 and mounted at its other end in the bracket 45,
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The core 47 of the Bowden wire extends through an aper-
ture in the instrument panel 15 and is provided at
the outer side of the instrument panel with a knob 48 by
means of which the valve 49 can be manually opened and
closed, as desired.

A wire mesh screen 50 is secured in the top portion
21 of the receptacle at a location spaced below the inner
end of the fitting 37 and a body 51 of shredded material,
such as copper or glass wool, is disposed in the space
between the screen 5@ and the top wall 52 of the top por-
tion 21 of the receptacle to maintain the fluid material
entering the fitting 37 in a vaporized condition and to pre-
vent such material from entering the fitting and the tube
39 in liquid form. :

A small air tube 53 extends through the top portion
21 of the receptacle and terminates within the receptacle
adjacent the upper end of the bottom portion 19 to supply
a limited quantity of additional air to vapor in the upper
portion of the receptacle.

It is contemplated that the receptacle 16 will contain
a mixture of vaporizable liquid, such as a mixture of
water, alcohol and gasoline and that the air entering the
receptacle through the air inlet tube 32 will agitate this
body of mixed liquids in a manner to maintain a reason-
ably thorough mixture of the several liquids and to cause
all of .the liquids to vaporize simultaneously and the
vapors to rise from the body of liquid to the filter 51 and
the bore 38 of the fitting 37. This vapor mixture enter-
ing the engine intake manifold along with the fuel charge
displaces a portion of the fuel charge, so that less fuel
is used by the engine, but adds to the combustion effi-
ciency of the fuel drawn into the engine to an extent such
that increased power output is obtained with a smaller
fuel consumption than is possible to obtain with the same
engine without the auxiliary feed apparatus.

Under certain operating conditions, it is considered
advisable to add a limited quantity of a highly volatile
material, such as ether, to the vapors drawn into the
engine from the receptacle 16 through the feed tube 39
and plate 41. Suitable means for supplying such a vol-
atile material in limited quantities to the interior of the
receptacle 16 is illustrated in Figure 4, and includes a
T fitting 55 secured to the outer end of the fitting 30 in
replacement of the filter housing 35, the filter housing
being then secured to the side connection 56 of the T
fitting. A tube nipple 57 is secured at one end to the T
fitting 55 at the end of the latter remote from the fitting
39 and a valve housing 58 is secured at one end to the
end of the nipple 57 remote from the fitting 55. A disc
valve 59 is disposed in the housing 58 and mounted on
a valve shaft 60 which extends through suitable bearing
apertures in the valve housing and has, outside of the
housing, an angularly disposed portion 6% by means of
which the valve 59 can be opened and closed. A second

tube nipple 62 is connected at one end to the valve hous- =

ing 58 at the end of the valve housing remote from the
nipple 57 and an adjustable metering valve 63 is con-
nected to the tube nipple 62 at the end of this nipple re-
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volatile material, such as ether, is secured at its bottom
end to the metering valve 63 with its interior in communi-
cation with the interior of the metering valve, and a
cap or cover 65 is tightly secured on the open, upper
end of the reservoir 64 to maintain the volatile material
in the reservoir.

When the valve 59 is opened a small quantity of
volatile liquid from the reservoir 64 will be metered past
the metering valve 63 and will pass into the T fitting 55
where it will be mixed with inlet air entering the T fitting
through the filter housing 35 and this mixture of volatile
liquid or the vapor thereof and air will then flow through
the inlet tube 32 and through the body of liquid in the
receptacle 16 to the fitting 37 and feed tube 39 to supply
an additional ingredient to the auxiliary material supplied
to the engine. : o
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While a mixture of water, alcohol and gasoline in the
receptacle 16 has been found to provide satisfactory re-
sults in tests of the apparatus, it is to be understcod that
one or more of these ingredients may be omitted and
that other liquids may be used, if found more effective,
without in any way exceeding the scope of the inven-
tion,

The invention may be embodied in other specific forms
without departing from the spirit or essential char-
acteristics thereof. The present embodiments are, there-
fore, to be considered in all respects as illustrative and
not restrictive, the scope of the invention being indicated
by the appended claims rather than by the foregoing de-
scription, and all changes which come within the mean-
ing and range of equivalency of the claims are, therefore,
intended to be embraced therein.

What is claimed is:

1. In combination with an internal combustion engine
having an intake manifold and a charge forming device
connected to said manifold, supplemental feed apparatus
comprising a closed receptacle mounted in upright posi-
tion adjacent the cngine and containing a vaporizable
liquid, a main air inlet tube extending from outside the
receptacle eccentrically through the top portion thereof
to a location adjacent the bottom of the receptacle to admit
atmospheric air to the interior of said recepacle near
the bottom of a body of liquid contained therein, means
connected to said intake manifold providing a fluid pas-
sage leading to the interior of said manifold, a feed tube
connected at one end to said means in communication
with said fluid passage and connected at its other end
centrally to the top portion of said receptacle and com-
municating with the interior of said receptacle near the
inper surface of said top portion thereof for conducting
vapor and air from said receptacle to said fluid passage,
a reservoir containing highly volatile liquid disposed above
said one end of said inlet tube and mounted thereon, and
means connecting said reservoir to said air inlet tube at
said one end of the latter and controlling the admission
of liquid contained in said reservoir to said air inlet tube.

2. In combination with an internal combustion engine
having an intake manifold and a charge forming device
connected to said manifold, supplemental feed apparatus
comprising a closed receptacle mounted in upright posi-
tion adjacent the engine and containing a vaporizable
liquid, an air inlet tube disposed in said receptacle and
having one end in communication with the atmosphere
at the outside of said receptacle and its other end dis-
posed adjacent the bottom of the receptacle to admit
atmospheric air to the interior of said receptacle near
the bottom of a body of liquid contained in the receptacle,
means connected to said intake manifold providing a
fluid passage leading to the interior of said manifold, a

‘feed tube connected at one end to said means in com-

munication with said fluid passage and connected at its
other end to the top portion of said receptacle in com-
munication with the interior of said receptacle adjacent
the inmer surface of said top portion for conducting

‘vapor and air from said receptacle to said fluid passage,

a reservoir containing highly volatile liquid disposed above

‘said one end of said air inlet tube and mounted thereon,
‘and means including an adjustable metering valve and a

manually operated cut off valve connecting said reservoir
to said air inlet tube at said one end of the latter.
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