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GEORGE W. LORIMER, OF TROY, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO BLACK -
"PRODUCTS COIIPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS

GAS GENERATION

Application filed September 24, 1929. Serial No. 394,906.

This invention relates to gas generation
and particularly to the generation of com-
bustible gas from a liquid fuel, such as gaso-
line and the like.

One object of the invention is the provision
of an apparatus for-generating gas from
liquid fuel having improved means for auto-
matically controlling the generation of gas to
maintain the quality of the gas substantially
uniform in spite of variations in the quality
of the fuel.. .

Another object of the invention is the pro-
vision of a gas generating apparatus in which
air or the like is forced to bubble through
liquid fuel, the bubbling means being so con-
nected that dilution air or gas may be sup-
plied to the tank above the fuel level therein
to dilute the generated gas when there is a
large quantity of fuel in the tank.

Still another object of the invention is the
provision of a gas generating apparatus in
which the generated gas 1s recirculated
through the bubbling means, there being pro-
vision to control the supply of outside air to
the bubbling means to effectively control the
amount of recirculation taking place.

A further object of the invention is the
provision of a gas generating apparatus in
which air or the like is bubbled through liquid
fuel, the bubbling means being connected by
a pressure equalizing passage to a point above
the fuel level in the tank to prevent any back
flow of the liquid fuel from the generating
tank.

A further object of the invention is the pro-
vision of a novel circuit controlling arrange-
ment, particularly adapted for pressure sys-
tems of the character mentioned, in which a
stopping switch is automatically controlled
so as to permanently disconnect or shut down
the motor controlled thereby when the pres-
sure in the system reaches a predetermined
minimum. '

A further object is the provision of a novel
switch arrangement adapted to quickly make
and break the motor controlling circuit, the
switch having provision for adjusting its op-
eration to obtain the desired characteristics.

Still- other- objects and advantages will

%0 be apparent from the following description,

the accompanying drawings, and the append-
ed claims. ,

In the drawings, in which like characters
of reference designate like parts throughout
the several views thereof,—

Fig. 1 is a diagrammatic side elevation of
& gas generating apparatus, embodying the
present invention ;

Fig. 2 is a diagrammatic view of the elec-
trical connections; and

Fig. 8 is a vertical section through the pres-
sure switch mechanism.

The present invention is concerned with a
gas generating system embodying a bubbling
means for bubbling air or other combustion
supporting gas through a quantity of gaso-
line or other volatile liquid fuel, and is an
improvement on my prior application for gas
generation, Serial No. 303,826, filed Septem-
ber 4, 1928. : '

Referring more particularly to the draw-
ings, the gas tank is indicated at 10, this tank
preferably being suitably located exteriorly
of the building, being buried below the
ground level or otherwise positioned so as to
minimize the fire hazard. A pump 11 is
driven by a suitable electric motor 12 so as
to draw air through an intake pipe 13, in
which there is a suitable check valve 14, and
the air is forced from the distributing side of
the pump through a pipe 15 containing check
valve 16, to a pressure equalizing tenk 17
that may be provided to smooth out the pump
impulses. A pipe 18 is connected at one end
with the pressure equalizing tank or the ad-
jacent end of the pipe 15, and extends
through a wall of the generating tank 10 to
a perforated distributing or bubbling pipe 19
disposed adjacent the bottom of the tank. A
suitable check valve 80, and the manually
operable valve 32 are shown in the pipe con-
nection of the bubbling means, the check
valve operating to prevent a back flow from
the bubbling pipe 19. Combustion support-
ing gas supplied by the pump through the
pipe 18 is thus caused to bubble up through
the series of openings 20 in the bubbling pipe
for the creation of combustible gas which is
stored in the space 21 above the level 22 of
the liquid fuel such as the gasoline or the
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like 23. This fuel may be supplied to the
tank through the filler pipe 25.

An off-take pipe 27 leads from the upper
portion of the tank 10 to a work device or a
place of use for the gas, such as the gas stove
28, the off-take pipe preferably having a
suitable diaphragm regulator 29 for reducing
the pressure of the gas supply. .

The gas that bubbles up through the gaso-
Tine preferably is recirculated so that it may
again pass-up*through- the liquid fuel, recir-
culating pipe 36 being in communication
with the space 21 of the tank, at one end, and
extending back to the-inlet:side of the pump.
A regulating valve 37 is shown in this pipe
comnnection. Am-electric. or solenoid valve
39, connected to the motor line branch-wires
40 dis-adapted to- close: the: passage: through
this recirculating pipe when the motor is de-
energized to take the tank pressure-off of the
pump. . ‘The control:.of the motor is:auto-
matically -effected in 'accordance with the
pressure in the system, a suitable pressture
switch idesignated generally 41 being provid-
ed to control the starting and stopping of the
motor to maintain the pressure in the system
between certain predetermined limits, say be-
tween 2:and 6 pounds per square inch.

Tt:should be understood that the recircula-
tion conmection; being connected to the inlet
side of ‘the pump, causes a recirculation: of
the-gas from the space 21 back: through' the
pump: and through’ the bubbling  means:so
that: the gas may: be bubbled:a number: of
times through the gasoline before:it ig-con-
stned to increase the quality of the gas.and
to effectively agitate and mix the liquid fuel.
The tailings or:that portion of the gasoline
or liquid-fuel that is not.as easily volatilized

‘as the meore volatile substanees that malke-up

the fuel are not wasted, but are eifectively
utilized and:-changed into gas. This recir-
culation or -continued bubbling-of the gas
through the liquid fuel is exceptionally desir-
able when most of themore-easily volatilized
constituents-of the fuel have been taken off.
With some grades of fuel this recirculation
is ‘desirable even ‘when there is-a fresh sup-
ply of fuel in the tank; but in many grades
1t will not be necessary to recircuiate the gas
through the fuel when there is a fresh sup-
‘ply in the tank, for the more easily volatilized
constituents will be readily carried off by the
air and the-quality of the gas will be satis-
factory by merely bubbling the:air through
once. 'In some cases it will be found that the
gas-generated is too rich in fuel, and in ac-
cordance with this invention, dilution air or
gas is supplied. to the space above the fuel
in the'gas tank-when there is a considerable
quantity .of. fuel in the tank, the control of
the recirculation, and the control of the sup-
ply of dilution gas being effected so that the
quality-of the gas:generated will be substan-
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tially uniform in spite of changing charac-
teristics of the liquid fuel.

The air supply to the intake side of the
pump from the external air comes through
the pipe 18 which is provided with a regulat-
ing valve 45 adapted to throttle the fresh air
supply to the pump. -When the-fresh air
supply is partially cut off by means of this
valve, the suction will be increased in the
recirculation pipe 86, causing an increased
amount of recirculation, this action being

-desirable when there is only a small quantity

of liguid fuel in the tank, the more easily
volatilized constituents having previously
been taken off. Control of the recirculation
may-also be effected by means of the regulat-
ing- valve 87 provided in the recirculating
pipe: 36.

Just after replenishing the liquid. fuel in
the tank 10, the regulating. valve 37 should
be closed and the. valve:45 should be opened
so that recirculation is stopped. At this time
itisdesired to supply dilution gas to the space
91, and thisis accomplished by means of the
pipe connection 47, .communicating:at one end
with the space 21 of the tank, and at its.other
end with: the gas-supply: pipe:18 and conse-
quentiy in communication-with the outlet side
of the pump. :In the dilution pipe:or connec-
tion 47 is a regulating valve 48,.and a check
valve 49 is preferably: likewise provided in
this connection to prevent flow from the tank
towards the pipe 18. :The regulating valve
48, which may if desired be manually eper-
erated, is-so controlled that. when the liquid
level in-the tank 10 4s high the valve 48 is
opened, and as the level falls: the valve 48
ig partially closed. When the level of liquid

in the tank reaches some predetermined limit,

the regulating valve 48 should be completely
closed and theflow of air or gas andsair from
the pump 11 through the connection 47 will
then cease. At this time there is preferably
no recirculation taking place, as the regulat-
ing valve 37 is closed, and this valve should
preferably remain closed until the liquid level
in: the tank falls still further, to some pre-

‘determined:level depending upon the particu-

After the lig-

lar characteristics of the fuel.

aid fallsto this level it is then desired to start

the recirculation, and the valve 37-is opened,
the recirculation being.increased as the liquid
level. falls by further opening the valve 37
and cloging the choke valve 45 at the pump
inlet. Thus when there is only a small.quan-
tity.of fuel in the tank, and this fuel is com-
posed mainly of: tailings, the recirculation
will be a maximum, effecting an effective mix-
ing of the liquid fuel and its efficient carburi-
zation.

The control -of the recirculation. and the
control of the dilution is preferably accom-
plished - automatically. As shown, an -ele-
ment 50, such as a float or the like, is re-
sponsive to the amount of liquid in the tank,
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this float: being mechanically connected in
any suitable manner-as-by means of the levers
51 and 52, pivoted at -53.and 54 respectively
to a cam or other suitable operating means
55 operably connected to the regulating
valves 48, 87 and 45. The connection be-
tween the cam 55 and the valves may comprise
links 56 having pins 57 operating in the cam
slots 58 of the cam 55. The three cam slots
58 which control the three valves are so ar-
ranged that the valves may be operated suc-
cessively in the proper manner. = Asshownin
Fig. 1, the valve 48 is closed and no dilution
gas is being supplied to the top of the tank
at this time. The valve 87 is partly opened
and some recirculation is taking place, as the
liquid level is about at the middle of the tank,
and most of the easily volatilized parts of
the fuel have been taken off. The choke
valve 45 is open. - As the liquid level falls,
the cam plate 55 will move towards the right,
and the choke valve 45 will start to close, the
valve 37 will open, and the valve 48 will re-
main closed. When the tank contains its
maximum supply of-liquid. fuel, the cam
plate 55 will be at the left of the position
shown, the valve 48 being open at that time
to supply dilution air to the top of the tank,
the valve 37 being closed and the choke valve
45 being open, no recirculation taking place.

During operation of the apparatus, the
pump forces air to the bubbling pipe 19 and
causes a recirculation of the gas when the
liquid level in the tank is low. The motor is
maintained in operation until the desired
pressure of the system is attained and it will
then be de-energized by the action of the pres-
sure switch. The space 21 remains full of
combustible gas under pressure, and when
some of this 1s consumed, and the pressure
falls to a predetermined minimum, the mo-
tor will again be started. At the time the
motor stops running the pressure in the equal-
izing tank 17 will be somewhat above that in
the main tank 10, and the air or gas will bub-
ble rather slowly through the fuel and keep
the fuel well stirred up. Then as the gas 1s
consumed and withdrawn from the space 21
in the tank, this causes a drop in pressure
which will cause a further passage of gas
from the equalizing tank 17 through the dis-
tributing pipe 19, and therefore even during
the periods of inactivity of the pump the fuel
will be agitated and well mixed for the ef-
fective generation of gas.

When the pump stops operating the tank
10 should be at a somewhat lower pressure
than the equalizing tank 17, and these con-
ditions should prevail under all normal con-
ditions of .operation. However, if there
should be a leak through the pump so that
there might be a lossin pressure in the equal-
izing tank 17, or if a loss of pressure should
occur for any other reason, it will be seen

& that the gasoline might be forced up the

3

pipe 18 by the pressure that prevails in the
tank 10. Such a back flow of gasoline might
oceur in spite of the check valve 30, as it is
difficult to provide check valves that will
satisfactorily operate under all conditions
and throughout long periods of time and
for the particular kinds of fuel mentioned.
The failure of the chack valves and the loss
in pressure in the equalizing tank 17 would
cause a flow of gasoline from the buried tank
into the cellar or room in which the pump
and the associated parts of the apparatus are
contained and this of course is seriously ob-

jectionable due to the fire hazard, the loss of

gasoline and the flooding ofthecellar orroom.
To guard against this, pressures in the sys-
tem are so balanced as to prevent any back
flow through the bubbling means. Asshown,
there is an equalizing pipe 60 communicating
at one end with the equalizing tank 17 and
communicating at its other end with the
space 21 in the main tank 10, either being
connected directly to the main tank at an
upper portion thereof or to the pipe 47 below
check valve 49, as most convenient. In this
pipe 60 there is a check valve 61 which per-
mits flow from the space 21 in the tank 10
towards the inlet side of the pump and to
the equalizing tank 17, but prevents flow
through pipe 60 in the reverse direction.
There can therefore be no tendency for the
‘@asoline to be forced back through the pipe
18 to the pump, which is preferably located
above the ievel of the liquid in the tank 10,
asany pressure in the tank 10 tending to cause
the back flow of gasoline would be balanced
through the check valve 61 and the pipe con-
nection 60. The check valve 61 however,
permits the pressure in the equalizing tank
17 normally to be somewhat above that in
the tank 10 while preventing the pressure of
the equalizing tank 17 from ever falling be-
low the pressure in the space 21.

The electrical connections are so arranged
that the motor will be automatically started
and stopped in accordance with the pressures
prevailing in the system, the controlling
means including an arrangement for perman-
ently interrupting the supply of current to
the motor in case the pressure in the sys-
tem falls below a predetermined minimum
value. The entire apparatus will thus be
automatically shut down upon a failure in
electrical power source for driving the blow-
er if the pressure in the tank 10 falls below a
predetermined lower limiting value. When
the power fails, and the blower is not actu-
ated for a considerable period of time, sub-
stantially all of the generated gas in the
space above the fuel in the tank 10 may be
used or consumed in-open burners before
the power again comes on. Should this occur
the flame at an open burner would go out and
then when the power comes on again addi-
tional gas would be generated which would
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passiunburned through the open burner -into

theroomwith:danger of explosion or asphyx-

iation. However;itisnotidesired to caugethe

‘machine to-be shut-down-upon failure in the
“6 electrieal power source if that failure should
occur onlyfor very brief periods of time.

This satety control is embodied in the pres-
sure- switch 41 some-of the 'details of which
are:shown in Fig. 8. The switch is prefer-
ably mounted in a-box or -housing 65 on the
top of the pressure equalizing tank 17. In
the tank:is-a sylphon or meial bellows 66,
the upper end. 0f which is held against a wash-
er 67 onithelower side of the top-wall 68 .0of
18 tapk: 17,:by means of the hollow threaded
fastening bolt 69 which passes through a hole
in.the wall 68 and-which is held tightly in
place by the nut 70,  The lower-wall of the
beilows is fastened by a-suitable plate 71 to a
rod 72 which extends up through a clearance
hole: 78 in’ the -bolt:69. This rod therefore
moves:up and down in accordance with the
pressure-in the equalizing tank 17. When the
pressure is high the rod 72 will be elevated,
and then when the pressure in the tank 17
falls-the rod will be lowered. -The: upper
end of the rod engages a seat in a suitable
washer 75, and a second -washer 76 is mounted
onthe end of an adjusting screw 77 threaded
inthe upper-wall of the housing 65. Between
the two washers is a spring 78, of suitable
strength to. properly balance the pressure
of the equalizing tank. ‘The adjusting screw
77 may.be easily turned by means of the con-
trollable head 80 and held in adjusted posi-
tion by the lock nut 81. This arrangement
forms-a-device for determining the limiting
pressures at which the switch operates, per-
mitting considerable variation in the pres-
stres-in a simple:manner.

In series with the electric. motor 12 is the
controlling switch or circuit controlling
mechanism. shown in the form of a mercury
tube. 83 containing a-quantity of mercury 84
adapted to-bridge the space between the two
switch points orelectrodes 85 and 86, to close
the circuit through the motor. -When the
mercury tube 83 1s in the position as shown
in Fig. 8, the circuit to the motor will be
closed. through this switch, ‘and the motor
‘will operate under normal conditions. Tube
83 is mounted in a tube holder 88 which is
pivotally mounted at 89 on one of the walls
of the housing 65. A pin 90 on the holder
88 is connected to a spring 91 which is an-
chored at 92, the spring extending along one
side of the pivot axis:at 89 when the switch
is closed, spring 91 thus holding the tube in
position shown in Fig. 3, although it will
be understood that when the tube is tilted
reversely to open the motor circuit the spring
will shift over to the other side of the pivot
axis. and hold the tube in motor de-energized
__ position. Movement of the holder 88 takes
5 place between the two stops 92 and 93 pro-
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vided on the housing. ~ The switch is moved

by an arm 94 pivotally-mounted.on the fixed

post-or:pin.at 89-at one end and pivotall
connected at 96:to-a link 97 at its other end.
Link 97 is pivotally connected by a suitable ¢
pin 98 adapted to be adjustably placed in
any one of several positioning holes 99 to
a :lever 100. This lever is pivotally ful-
crumed at 101 to a wall of the housing 65
and is pivotally connected at 102 to the rod 3
72. 'This rod, when moved upwardly, will
pull.down on the free-end of arm 94, and me-
tion will be transmitted to the holder: 88 by
means of a pin and slot connection, the arm
94 having a pin 104 which operates in a slot gp
105 in the holder 88, the slot-being sufficient-
ly long to .provide desired lost motion be-
tween the arm 94 and the holder so that the
holder may be moved towards a position in-
termediate of the stops 92 and 93 after which as
the spring 91-will snap the holder over and
cause the rapid making or breaking of the
circuit. =

The-lower end of the spring 91 is anchored
or connected to a spindle 107 -which is ad- 9o
justably threaded in a wall of the housing 65,
adjustment being permitted by the knurled
head 108, locking nut 109 serving to fix the
spindle in adjusted position. The point of
connection of the lower end of the spring 91 ¥
can therefore be adjusted towards one side
of the pivot-mounting 89 of the holder and
this. forms a control which readily. permits
rather fine variationsin the pressures of the
system controlled by the switch. It is appar- #0
ent that when the point 92 is moved to the
left-as viewed in Fig. 3 the circuit through
the contacts 85 and 86 will remain closed

longer, and -a correspondingly greater up-

ward movement of the rod 72 is required to 10§
cause breaking of the circuit.

The starting and stopping of the motor will
be controlled through the mercury tube 83
provided the :disconnecting -or shut-down
switch designatéd generally 110 - remains
closed. This switch is provided with the
terminals 111 and 112, the space between the
terminals normally being bridged by - the
quantity of mercury 113-in the mereury.tube.
Terminal 112 is-connected electrically to the
terminal 85 of switch 83, while the terminal
111 is connected to one side of the line as
shown in-Fig. 2, so that the two switches are
both in series with each other and -with: the
motor. The tube 110 is mounted on a carrier M0
115 which is pivotally supported on a pin or
the like 116 projecting from one side of the
housing 65. On the lower end of the holder
115 is a tail portion 117 having an arm 118
serving as-an anchorage for the spring 119
the end of which is fastened at 120 to. the
housing. This spring 119 tends to pull the
holder clockwise about its pivot, tending to
interrupt the-motor circuit, but this action is
normally prevented by a stop 121 provided 136
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on the tail portion 117, this stop cooperating
with an abutting stop 122 provided on lever
128 which is pivotally mounted at 124 on the
housing and pivotally connected at 125 to
the rod 72. The stop 122 is moved up and
down in accordance with the pressure exist-
ing in the equalizing tank 17, and when raised
sufficiently far to clear the stop 121 the tail
portion 117 of the holder may be swung to the
left, the stop 122 being received in a slot 126.
Thus the shut down switch 110 will be main-
tained closed at all times, even if the supply
power source should be interrupted tempo-
rarily, until the. pressure within the tank 17
falls below some predetermined limit. When
this occurs however the stop 122 will enter
the slot 126 as the holder is moved clockwise
by the spring, this operation. causing the
breaking of the motor circuit in a more or
less permanent manner requiring manual ad-
justment of the switch before the system can
again be operated. Preferably the holder 115
is provided with a convenient manually op-
erable finger or handle 128 which may be de-
pressed and held down temporarily until the
motor has built up the pressure in the system
for enough to cause the stop 122 to be moved
down opposite the stop 121. After this oc-
curs the switch may be réleased, and the motor
will continte operation until the pressure is
built up to the desired amount. The starting
and stopping of the motor will then be auto-
matically controlled by the pressure respon-
sive switch 83 until the pressure in the sys-
tem should again fall below some predeter-
mined lower limiting value, substantially
lower than the normal lower value at which
the motor is'started by the pressure control
switch 83,

It will thus beé understood that in accord-
ance with the present invention a system is
provided requiring practically no attention
or care, as the various parts are automatic in
their operation automatically taking care of
any variable factors such as changes in the
liquid level and changes in pressure in the
system. While the form of apparatus herein
described constitutes a preferred embodiment
of the invention, it is to be understood that
the invention is not limited to this precise
form of apparatus, and that changes may be
made therein without departing from the
scope of the invention which is defined in the
appended claims. - -

‘What is claimed is:

1. In a pressure regulated gas generating
apparatus of the character described, a tank
adapted to contain liquid fuel, bubbling
means for bubbling air through the fuel in
said tank, means for supplying dilution gas
to said tank, and means for automatically
controlling the supply of dilution gas in ac-
cordance with the amount of fuel contained
in the tank. - - .

2. In a pressure regulated gas generating

5

apparatus of the character described, a tank
adapted to contain liquid fuel, bubbling
means for bubbling air through the fuel in
said tank, means for supplying dilution gas
to said tank above the liquid level therein,
a float. in said tank, and a valve operated
by said float for automatically controlling
the supply of dilution gas to the tank to in-
crease the supply of dilution gas at higher
liquid levels and decrease the supply at lower
liquid levels. ,

3. In a gas generating apparatus of the
character described, a tank adapted to con-
tain liquid fuel, bubbling means for bubbling
combustion supporting gas through the liquid
fuel in the tank, means for recirculating some
of the gas so that it is again passed through
the fuel and the tank, means for controlling
the recirculation of gas, and means for sup-
plying dilution gas to the space above the
liquid level in the tank. .'

4. In a gas generating apparatus of the
character described, a tank adapted to con-
tain liquid fuel, 2 pump, a bubbling pipe in
said tank, a pipe connection from said bub-
bling pipe to the outlet side of said pump,
a second pipe-connection from the inlet side
of said pump to an upper portion of said
tank above the liquid level therein, and a
pipe conmnection from the outlet side of said
pump to an upper portion of said tank. for
supplying dilution gas to the space above the
fuel in the tank. ’

5. In a gas generating apparatus of the
character described, a tank adapted to con-
tain liquid fuel, a pump, a bubbling pipe in
said tank, a pipe connection from said bub-
bling pipe to the outlet side of said pump, a
second pipe connection from the inlet side
of said pump to an upper portion of said
tank above the liquid level therein, a pipe
connection from the outlet side of said pump
to an upper portion of said tank for supply-
ing dilution gas to-the space above the fuel in
the tank, and means responsive to the amount
of liquid in the tank for automatically con-
trolling both the amount of recirculation and
the supply of dilution gas to the tank.

6. In a gas generating apparatus of the
character described, a tank adapted to con-
tain liquid fuel, a pump, a bubbling pipe in
said tank, a pipe connection from said bub-
bling pipe to the outlet side of said pump,
a second pipe connection from the inlet side
of said pump to an upper portion of said
tank above the liquid level therein, a pipe
connection from an outlet side of said pump
to an upper portion of said tank for supply-
ing dilution gas to the space above the fuel
in the tank, and means for choking the sup-
ply of external air to the pump.

7. In a gas generating apparatus of the
character described, a tank adapted to con-
tain liquid fuel, a pump, a bubbling pipe in
said tank, a pipe connection from said bub-
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bling pipe to the outlet side‘of said pump, a

second pipe connection from the inlet side of
said pump to an upper portion of said tank
above the liquid-level therein, a pipe con-

' nection from the outlet side of said pump to

an upper portion of said tank for supplying
dilution gas to the space above the fuel in the
tank; means for choking the supply of exter-
nal air to the pump; and means operated in
accordance with the amount of liquid in the
tank for controlling the recirculation, dilu-
tion and choking to maintain the quality of
the gas substantially uniform.

8. Tn-a gas generating apparatus: of the
character descrlbed ‘2 tank adapted to-con-
tain liquid fuel, a bubbhncr pipe in said tank,
a ‘pump, :a plpe connecbon from the outlef
side of said pump:to said bubbling pipe, a
pipe connection from the inlet side of said
pump: to -an upper portion of said tank for
recirculating gas from the:upper portion of
said tank throudh said bubblirig pipe, means
supplying: external air to the inlet side of said
pump, and a controllable valve in said means
for choking the supply of external air to said
pump.

9. In a gas generating. apparatus of the
character described, a tank adapted to con-
tain-diquid fuel, a-bubbling pipein said tank,
a“pump, . -pipe connection from the outlet
side of said pump to said bubbling pipe, a
pipe ‘connection ‘from the inlet s1de of ‘said
pump to an upper portion of said tank -for
recirculating gas from the upper portion of
said tank through said bubbling pipe, means
supplying external air to ‘the inlet side of
said pump;'a controllable valve in said means
for chokmtr the supply of external alr to
amount of hquld m said tfmk for: fmtomam-
cally controlling said valve.

10 In a gas o'eneiatlnﬁ apparatus of ‘the

- character descrlbed 2 tank adapted 'to- con-
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tain hquld fuel,a bubohn ‘pipemn said tanlk,

a’‘pump, a pipe connottion from’ the’ outlet
side of ‘said -pump to said bubbling pipe, a
pipe ‘connection ‘from the-inlét side of: said
pump te an“upper portion of said‘tank for
récirculating gas from the upper: portion”of
said tank throuoh said ‘bubbling pipe, means
supplying extérnal air' to ‘the inlet side of
said pump, a controllable valve in said means
forchoking the supply of external air to said
pump; a o +float in said tank and ‘a connection
from' sald flodt to ‘said valve for increasing
theé‘chioking effect of said valve automatically
as the ‘level of liquid falls in'the tank, and
mesns :preventing back flow-of fuel to the
outlet’ side of the pump when ‘the pump- is
idle’ comprlsmg a pipe connection from the
outlet side of the pump to the spatce above
the liquid inthe tank, said pipe connection
including a’ check valve preventing flow
through - Teaid’ pipe connéction - towards the

5 tank. -
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11. In a gas generating apparatos of the
character descrlbed a tank adapted to con-
tain liquid fuel, bubbhno means for bubbling
air through the liquid fuel'in the tank, nieahs
for recirculating gas from an upper portnm
of said tank- arrain through said bubbling
means, provmon for supplymg air to-said
bubbling: means, choking means for the wip
supply, means fof supplymg dilution gas to
an uppei portion-of said tank, end meehan
nism-for automatically controllmg the: recir-
culating“means, the choking means, and the
dilution-gas supplying means-tomuintain the
quality of -the- generated gds- subs'tantmll‘y
uniform. -

12. In a gas generating ‘apparatus of ‘the
character descrxbed -a-tank addpted bé con-
tain liquid fuel, bubbhng meins for ‘bub-
bling air Lhiouc‘h the liquid fuel in the: tank,
méeans for 1ec1rculatmg ‘gas “from an u
portion of said tank again through' said bub-
bling means, provision’ for snppl’yin’g‘ alr o
said bubbhng me:ms choking ‘means for 'tht
air supply; means for sapplying dilution ;
to an upper portion of sard tank, a‘float ‘re:
sponsive to the liquid level-in: said tank, and
means operated by said float for au’bomatlcﬁl-
Iy controlling the ‘choking” means; the reciy:
culation ‘méans, and ‘the’ an‘ dilution mesns
to maintain the* quality of ‘the’ generated a8
substantmlly uniform.

13. Ina’preéssure regulated gas: génerati
machine adapted to'bubble air through'liqai
fuel, a tank, bubbhng means for bubbling air
through the fitel i said tank, an electtic 11ig-
tor “for effecting operation“of said ‘bubblin
means, a pressure switch operited in accord-
ance with the préssure in’the tank for con-
trolling the starting and stepping of “seid
moto1, a pipe connection” for récirculati
gas'from an upper portion of said tank again
throuorh said bubbling” mediis, and means for
supplylno dilution Gas t0 an upper portion
of said tank.

14. Ina gas Ofeneratmg apy paratus of the
character described, a tank adapted to con-

tain liquid fuel, a pump, a connection from
the outlet side of said pump, to a point -ad-
jacent the bottom of the. tanﬁ a pipe connee-
tion from the upper portion of sald tank te
the ‘inlet side of the pump, and means- for
preventing back flow of hqu}d through said
first named connection comprising an equatie~
ing conduit from said tank above the-ligaid
level therein extending:to satd first -named
connection between the outlét side of: the
pump and said tank, and:a-cheek valve:im
said- equalizing ‘condui preventing: flew so<
wards' the-tank: -

15.-Ina préssure régilated gas genersting
machine for' bubbling ‘ai¢: through': gaseline)
a‘tank-adapted to contam gasoline ab viriowd
levels, a pump, a perforated dlstrxbﬁﬁng pipe
within said ‘tank, a‘pipe’ connection from the
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outlet side of said pump to the inlet side of
said distributing pipe, a recirculating pipe
extending from a point above the liquid level
in the tank to the inlet side of the pump, a
pressure equalizing pipe communicating at

one end with the gas in the tank and at its

other end with the outlet side of the pump, a
check valve in said equalizing connection pre-
venting flow towards the tank, and a float in
said tank controlling the amount of recircu-
lation. :

16. In a pressure regulated gas generating
machine for generating combustible gas by
bubbling air through liquid fuel, a tank
adapted to contain liqud fuel, bubbling
means for bubbling air through said liquid
fuel, an electric motor for operating said
bubbling means, and pressure switch mecha-
nism for controlling the starting and stopping
of said motor in accordance with the pressure
in the system to maintain the system pressure
between predetermined limits, and for per-
manently interrupting the supply of current
to said motor when the pressure of the system
falls below a predetermined minimum so that
the motor will not be again energized regard-
less of the pressure in the system and manual
resetting means -for said pressure switch
mechanism for rendering it effective again
after the supply of current has been perman-
ently interrupted.

17. In a pressure regulated gas generating
machine for generating combustible gas by
oubbling air through liquid fuel, a tank
adapted to contain liquid fuel, bubbling
means for bubbling air through said liquid
fuel, an electric motor for operating said
bubbling means, and a pressure switch for
controlling the starting and stopping of said
motor automatically in accordance with the
pressure in the system to maintain the system
pressure between predetermined limits, said
switch comprising a contact member, stop
means on sald member, and cooperating stop
means automatically operated in accordance
with the pressure in the system and holding
said switch in a certain position after a pre-
determined minimum pressure of the system
has been attained. -

18. In a pressure regulated gas generating
nachine for generating combustible gas by
bubbling air through liquid fuel, a tank
adapted to contain liquid fuel, bubbling
means for bubbling air through said liquid
fuel, an electric motor for operating said
bubbling means, and a pressure switch for
controlling the starting and stopping of said
motor automatically in accordance with the
pressure in the system to maintain the system
pressure between predetermined limits, said
switch comprising a contact holding tube,
pivoted holding means for said tube, a lost
motion connection to said holding means, a
lever connected to said last named connec-
tion, a fluid pressure element for operating

7

said lever, a spring connected at one end to
said holding means and adapted to move to
opposite sides of the tube pivot and adjust-
ing means for the other end of said spring
for controlling its normal position.

In testimony whereof I hereto affix my

signature.
GEORGE W. LORIMER.
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