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To all whom it may concern. .

Be it known that I, \
subject of the King of Great Britain and
Ireland, and a resident of the city of Gee-
long, in the county of Grant, State of Vie-
toria, Commonwealth of Australia, whose
post-office address is Moorabool  street, in
the said city of Geelong, have invented cer-
tain new and useful Improvements Con-
nected with the Economization of Hydro-
carbon-Engine Fuel, of which the following
is a specification. : :

This invention relates to either portable
or stationary hydro-carbon engines for mo-

tor vehicles or for other purposes and has
for its object the provision of means for -

materially reducing the consumption of gas-
olene or other fuel used. It is applicable to
either gravity or pressure fed engines and
may be readily applied to existing as well
as to new machines. .

According to the invention the volatile
fumes arising from the liquid fuel in the
main fuel tank or reservolr or in a sub-
sidiary tank, hereinafter referred -to as a
generator, instead of remaining stagnant
and useless in the upper part thereof are
conveyed to the induction pipe or intake of
the engine to form the explosive charge.
The fumes are carried to the engine by a

current of air, which is induced into the

upper part of the tank or generator and is
drawn over the top of the fuel therein by
the suction of the engine, the air thus be-
coming impregnated with the fumes arising
from the liquid. An important feature re-
sides in the fact that this current of air is
preferably heated before being drawn into
the tank or generator and this heating is
preferably performed by drawing the air
through the crank case or base of the en-
gine so that it becomes heated and enriched
before entering the fuel tank.

Means are also provided to admix a reg-
ulable quantity of air with the fumes be-
fore leaving the generator and before enter-
ing the engine so that the explosive mixture
may be weakened or strengthened as de-
sired. The admission of the mixture to the
engine and the regulation of its strength
may be easily controlled from the dash-
board or steering wheel of a motor vehicle
or from any other convenient position,
either by the hand or foot of the driver.

Frepericg LUKE, a

The invention has proved highly satis-

factory in actual running tests and by pre-

heating the air by its passage through the
crank case as above mentioned. It has been
found that the use of a carbureter may be

entirely dispensed with, the engine being

run solely on .the fumes and air supplied
by the invention.

.

Referring to the drawings which form a

part of this specification—

Figure 1 is a sectional view of a subsid-
iary feed tank or generator showing the air
inlet pipe, the fumes outlet. pipe- and the
mixture regulating pipe. Portions
broken away for the convenience of illustra-
tion. o :
Tig. 2 is a cross section of the generator
taken transversely to Fig. 1.

Fig: 3 is a ‘sectional view showing the
cylindrical control valve, the back fire re-
lease valve, and other parts which are lo-
cated at the induction pipe or intake of the
engine. ,

Fig. 4 shows a modified form of control
valve and release valve. .

Fig. 5 is a sectional view of a receptacle
which may be employed for feeding a car-

bureter by the suction of the engine through.

the fumes pipe when a forced feed is nec-
essary.

. Fig. 6 is a diagrammatic view showing.

the invention applied to the engine of a
motor vehicle. _

In the drawings, 2 indicates the main fuel
tank or reservoir which may be located in
any suitable position and is provided with
a filler 3. The main tank supplies liquid
fuel to a subsidiary tank or generator 5.
Near the top of said _
phragm or partition 4 which forms between
said diaphragm and the top of the gener-
ator a fumes compartment 6. At one end
of the diaphragm is an opening 7 which es-
tablishes ‘communication between the lower
or liquid compartment 8 of the generator
and the fumes compartment 6.

Passing into the top of the generator
near one end thereof is a hot air inlet pipe
9 which depends into the liquid compart-
ment 8 and communicates with one end of

‘the crank case or base A (Fig. 6) of the

engine. Atmospheric air is admitted to the
other end of the crank case nr base through
the ordinary breather tube 11 (Fig. 6} or
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.any other suitable vent. Within the pipe

9 1s a non-return valve 12 opening toward
the generator. »
Attached to the top of the generator near

the pipe 9 is a back-fire valve casing 21.°

This has a branch 22 which eommunicates
with the fumes compartment 6 and is nor-
mally closed by a non return back-fire valve
23. 'This valve closes by gravity and is pro-
vided with a stem accommodated by a guide
26 depending from the cap 27 which is
screwed or otherwise attached to the casing

21. Leading from the back-fire valve casing

1s a branch 28 to which is connected a fumes
pi%a 34, . ‘
ntering the fumes compartment 6 in
close proximity to the branch 22 is an at-
mospheric air inlet pipe 29 which is pro-
vided with a rotary sleeve 81 having air
inlet holes 32 or other suitable means where-
by a regulable quantity of cold air may be
conveniently admitted -to the fumes com-
partment by the driver or attendant.
Leading into the bottom of the generator
from the main fuel tank 2 is a liquid feed
pipe 36 the exit of which is controlled by a

‘needle valve 13. This is operated by a float

14 in,a float chamber 16 at the bottom of
the generator, wherein the liquid is thus
maintained at a constant level. | .

. The fumes pipe 34 leads to the fumes inlet
branch 87 of a control valve casing 388. In-
side the fumes inlet branch 37 is a wire
gauze barrier 39. Stops .41 prevent the
gauze being pushed too-far into the branch
37. .The fumes inlet branch 87 has an en-
largement 40 which is connected to the con-
trol valve casing 38 by a suitable union 42
provided with a check valve seating 43 hav-
ing a guide 44. Through the check valve
seating 43 are fumes inlet holes 46 which
are normally closed by a check valve 47 the
stem of which passes through the guide 44
and is provided at its outer’end with a col-

lar 49. Between the collar and the valve

seating is a closing spring 52. '
The control valve casing 38 has a fumes

inlet port 53 and a mixture outlet port 54

which has a mixture outlet branch 55 adapt-

-ed to be screwed or otherwise connected to

the induction pipe B or intake of the engine.
Within the casing 88 is a cylindrical control
valve 56 having at one end a gas release port
57 which is normally closed by a gas release
valve 58. The stem of this valve passes into
a guide 61 formed on a cap 62 which is
screwed or otherwise attached to the other
end of the. cylindrical control valve 56.
Formed through this cap are gas escape

‘holes 63 and attached to it is a control wire

64 or other suitable means by which the
control valve may be operated. The control
wire passes through a flexible casing 65 to
a convenient position for operation by the
driver or attendant. A cover 67 closes the

“which, while the
‘1oits air with the fumes; -
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outer end of the casing 38 and is provided
with a central hole to pass the control wire
64 or other connection. Formed through the
wall of the casing 38 are air inlet holes 71
and gas escape holes 72. L

As shown in Fig. 4 the gas relief valve
may be in the form of a flap valve 73 cov-
ering a gas relief branch 74 which passes

- from the casing 38.  'This flap valve is pro-

vided with a limit stop 76 which insures it
automatically closing. In some cases the
check valve 47 may be dispensed with and
the fumes inlet branch 37 formed directly on
the control valve casing as in Fig. 4 which
also shows the control valve in the form of a
rotary plug 80 operated by a rod or other
connection attached to the lever 81. The
plug is provided with a relief port 101 which
establishes permanent communication be-
tween the gas release branch 74 and the en-

~gine.- It also has a fumes inlet port 102

which when open.admits the fumes to the
engine, and one or more air inlet ports 103
port: 102 is still open, ad-

The generator is preferably'i)rovided with

heating means such as a heating é)i’pe (s

which leads from the exhaust pipe C of the

- engine and may be controlled by a tap 78

(¥ig. 6) situated on the dashboard or any
other convenient position. In lien of the
foregoing suitable electric heating devices
mziy be employed. : .

n operation the control valve 56 is partly
opéned wherein the suction of the engine
opens the valve 12 and induces a current of
air through the engine base and the pipe 9
into the liquid compartment 8 of the gen-
erator above the liquid fuel therein. This
liquid'is supplied to the generator either by
gravity or by the suction of the engine

through the feed pipe 36 which pipe is closed:

by the needle valve 18 when the liquid in

- the generator reaches a predetermined level.
A body of liquid of comparatively smatl

volume, but large surface area, is thus main-
tained within the generator. As the induced
air passes through the crank case or base of
the engine it becomes. heated and also en-
riched by contact with the oil and other
vapors therein so that it enters the generator

~in a highly desirable form. As this air
passes over the extended surface of the

liquid fuel in the generator it becomes im-
pregnated with the volatile fumes arising

-therefrom and after passing around the end

of the diaphragm and circulating in the
fumes compartment it escapes past the valve
23 into the fumes pipe. }Sy adjusting the
sleeve 31 the fumes may be diluted with
cold air as desired before leaving the-fumes
compartment thereby regulating the strength
of the combustible vapors. The fumes and
air then pass through the fumes pipe 84 to
the inlet branch 37 of the control valve cas-
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ing 38. The check valve 47 being also
opened by the engine suction allows the
gases to pass through the holes 46 to: the
control valve. The control valve which is
manually operated by the driver or attend-
ant opens the fumes inlet port 53 in the cas-

ing 38 and also enables a_further supply of:

atmospheric air to be admitted through the
inlet holes 71 thus permitting the strength
of the explosive mixture entering the engine
to be readiy varied or the supply entirely
cut off during running. The mixture after
passing the control valve escapes through
the mixture outlet branch 55 into the engine
where it forms the explosive charge.

Tn case of the engine back-firing the re-
lief valve 58 or 73 automatically opens and
allows the gases of combustion to escape
either by way of the holes 63 and 72 or out

 through the relief branch 74 of the control

valve casing. The check valve 47 and gauze
39 prevent the effects of back-fire reaching
the generator, while the back-fire valve 23
thereon acts as an additional protection in
this regard.

When low grade fuels are employed or the
quality of the fuel in the generator dete-
riorates as its cuantity diminishes, the tap
78 is opened to zllow the hot gases from the

. exhaust pipe o pass through the heating

pipe 77 thus heating the fuel in. the gen-
erator and increasing its volatility and the

combustibility of the fumes passing from.

the generator to the engine.

It has been found in practice that by
passing the heated air from the crank case
into the generator and thence to the induc-
tion pipe as above described the engine may
be run entirely on the fumes and air with-
out the use of a carbureter, but even without
so previously heating the air highly satis-
factory results may be obtained by merely
drawing atmospheric air over the liquid
fuel and thence into the engine. In this
latter case the carbureter I may be brought
into operation in the usual manner when re-
quired, the liquid fuel being supplied to it
either from the main tank or the generator.
Should the carbureter be supplied from.a
main tank which is so disposed that a forced
feed is necessary the suction from the en-
oine through the fumes pipe may be uti-
lized for this purpose instead of the usual
pressure feed connections. This is clearly
lustrated in Fig. 5 wherein 79 indicates
a receptacle which may be mounted in any
convenient position at a higher level than
the carbureter, it being divided by a par-
tition 82 into a lower or liquid compart-
ment 83 and an upper or fumes compart-
ment 84. The liquid compartment 83 is pro-
vided with a liquid inlet branch 84 which
is connected to a feed pipe 85 leading from
the main reservoir. The liquid compart-
ment is aiso provided with a liquid outlet

a :

branch 86 which is connected by a pipe 87
with the carbureter. Within the liquid com-
partment is a float 88 surrounding a spin-
dle 89 the lower end of which moves in a
guide 91. The upper end of the spindle 89
has a valve 92 thereon which valve opens
and closes a port 93 formed through thc
partition 82. The fumes compartment 84 is
provided with a fumes inlet branch 94 and
a fumes outlet branch 96 which branches
are connected to the fumes pipe 34 as shown.
Thus instead of the liquid being forced un-
der pressure from the main reservoir as in
the ordinary pressure feed system it is
sucked from the main reservoir through the
feed pipe 85 into the liquid compartment
83 by the suction of the engine through the
fumes pipe and the port 93. As the liquid
in the compartment 83 fills and the float
rises, the port 93 is closed by the valve 92.
The liquid fuel in the compartment 83 then

70

75

80

‘gravitates through the pipe 87 to the carbu-

reter and as said compartment empties the
float again falls and opens the port 93 to
replenish the receptacle.

It will of course be clearly understood
that the use of two separate tanks such as
the main tank and the generator are not by
any means essential. The generator can be
entirely dispensed with and the heated or

80

95

- atmospheric air which enters through the

pipe 9 can be drawn directly into the top

of the main tank 2 which will then be pro-

vided with the fittings 21 and 29 and if de-
sired the diaphragm 4 also. On the other
hand the generator may be designed to take
the place of the main tank in which case
the needle valve 13 and feed pipe 36 will
be eliminated and the generator charged
with liquid by way of the filler 95 in the or-
dinary way. This will not of course provide
for the liquid being kept at a constant level
in the generator, but so long as the surface
of the liquid is kept below the end of the air
inlet pipe 9 the results will not be greatly 110
affected. .

Various other modifications and. depar-
tures may obviously be made from the con-
structions illustrated and described without
departing from the nature, spirit and scope 115
of the invention and it is therefore intended
and desired that the appended claims are to
be interpreted as including such modifica-
tions. : ‘

Having now described my invention, what 120
T claim as new and desire to secure by Let-
ters Patent is:—

1. The combination of a liquid fuel con-
tainer having a horizontal partition within
it which divides its interior into a lower or 125
fuel compartment, and an upper or fumes |
compartment, said compartments being dis-

osed longitudinally of the container and be-
ing in free communication with each other
at one end of the contdiner; means at the 130

100

105



10

15

20

25

a

other end of the container for admitting air
into the fuel compartment; an outlet. pipe
for the fumes leading from the fumes com-
partment adjacent the last-named end of the

“container; and means for creating a differ-

ence in pressure between the air inlet and

the fumes outlet to induce a current of air -

to enter the fuel compartment and travel
from end to end of the same in one direction
to be impregnated with the vapors of the
fuel, and thence to travel in the opposite
direction from end to end of the fumes com-
partment and thence through the outlet
pipe. - '

2. The combination of a liquid fuel con-
tainer having a horizontal partition within
it which divides its interior into a lower or
fuel compartment, and an upper or fumes
compartment, said compartments being dis-
posed longitudinally of the container and
being in free communication with each other
at one end of the container; means at the
other end of the container for admitting
air into the fuel compartment; a valve cas-
ing mounted upon the top of the container
adjacent its last-named end and communi-
cating with the fumes compartment ; a back-

-fire valye in said casing normally cutting

out such communication; a fumes outlet

1,389,465 °

pipe leading from said casing; and means
for creating a difference in pressure between
the air inlet and the fumes outlet to open
said valve and cause a current of air to
travel forward and backward throughout
the entire length of the fuel and fumes com-
partments, then into and through said cas-
ing, and thence into and through said fumes
pipe. : :

3. The combination of a gas generator;

a gas outlet. passage leading from said gen-

erator; a valve casing interposed in said
passage and having air inlet and gas outlet
ports; a cylindrical valve in said casing
adapted to control the opening of said air
inlet ports and the flow of the mixture
through said passage; means for manually
operating said valve; and a relief valve
within said controlling valve and ‘movable
relatively to the same, said relief valve be-

ing normally closed but adapted to open.

automatically in the event of a back-fire in
sald passage to release the gases through
said outlet ports. :
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In testimony whereof I affix my signature.

F. LUKE.

Witness: :
Crcri McoCrastIur.



