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UNITED STATES PATENT OFFICE. 

ANTONIO I, NAVONE, OF CALISTOGA, CALIFORNIA. 
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SPECIFICATION forming part of Letters Patent No. 651,017, dated June 5, 1900. 
Application filed September 26, 1899, 

To all, Luhon, it naily concern. 
Be it known that I, ANTONIO L. NAVONE, 

a citizen of the United States, residing at 
Calistoga, county of Napa, State of California, 
have invented an Improvement in Hydrocar 
bon-Gas Generators; and I hereby declare the 
following to be a full, clear, and exact de 
scription of the same. 
My invention relates to an apparatus for 

generating explosive vapor from suitable hy 
drocarbon liquid, and mixing the same with 
air in proper proportions for the purpose re 
quired. 

It consists of an arrangement of apparatus 
and devices by which the desired result may 
be obtained, and which will be more fully ex 

drawing, in which the figure is a vertical sec 
tion of an apparatus adapted for the purpose. 
The generator consists of an exterior closed 

case A, which is here shown as supported di 
rectly upon the exhaust-pipe B, which con 
veys the waste products of combustion from 
the exhaust of an explosive engine in which 
the gas is to be used. The products of com 
bustion passing through this pipe are dis 
charged at any convenient point, and the heat 
produced by their discharge through the pipe 
is sufficient for the purpose of vaporizing the 

The generator - case A is removably sup 
ported upon the pipe by means of a collar or 
support a, fixed upon the pipe at a suitable 
point, and the bottom of the generator is fit 
tied to rest upon this support. 
The cap or cover of the generator is re 

tained in place by a nuta', which serves when 
screwed down to hold the generator firmly in 
place upon the pipe. By removing the nut 
and disconnecting pipes it is possible to re 
move the generator for any purpose. 
Within the generator is a spirally-disposed 

channel C. This channel is made, as shown, 
in sections by taking channeled steel about 
an inch, more or less, in width and having 
upturned flanges which may be about one 
eighth or three-sixteenths of an inch high. 
This channeled steel is heated and coiled 
closely around the pipe B, preferably being 
closed together when it is coiled, so that any 
irregularities in the curve may be straight 
ened by hammering the superposed coils, one 
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resting upon the other, and after a sufficient 
length has been coiled to give the desired 
length of spiral to extend from near the top 
to near the bottom of the case A the coils 
may be separated, so as to provide for the 
proper grade and rapidity of flow. This coil 
surrounding the exhaust-tube B is supported 
by it and is thus easily removed whenever de 
sired, by taking off the cover of the case A, as 
will be hereinafter described. The exhaust 
pipe becomes intensely heated by the pas 
sage through it of the hot vapors, and if the 
coil is cast or formed as a part of the pipe 
the oil will be too much heated; but by mak 
ing it separate from the pipe this excessive 
heating is prevented. Below the coil and 
surrounding the pipe B is a pan F, into which 
the lower end of the spiral or coil trough dis 
charges. 
The material to be treated, which may be 

heavy unrectified petroleum or any of the 
lighter products, or a combination of the two, 
is contained in a receptacle, as shown at E, 
and a pipe E connects with a valve-chamber. 
E°, into which the oil is first delivered. The 
flow from the chamber E may be controlled 
by a cock, as shown at e. If two qualities of 
material are to be used jointly, the second 
Quality may be furnished through a pipe E, 
having a controlling-cocke', so that the pro 
portions of the two are properly controlled, 
and the material unites in the pipe E' and 
flows into the valve-chamber E. 
E is a valve, here shown as being pressed 

downward by a springE, which normally holds. 
it closed against its seat with a certain tension. 
The stem of this valve extends up through. 
the top of the valve-chamber E° and is there 
connected with an arm E, and this arm is con 
nected by a wire, rod, or other device E with 
a governor E, of any suitable description, 
driven from the engine. This governor acts, 
when running at slow speed, to hold the con 
nection E and the arm E down, thus com 
pressing the spring E and allowing more of 
the oil to flow through the valve-opening, and 
when the engine runs at too high a speed the 
movement of the governor will release these 
parts, allowing the spring to act and close the 
valve to a greater or less extent, as required. 
The governor regulates the flow of gas to the 
engine and also the supply of oil to the gen 
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erator, so that the supply of oil is always lowed to enter it. 
proportioned to the amount of gas which the 
engine is using. Thus if the load on the en 
gine is regular and steady the flow of liquid 
may be adjusted and there will be little or 
no variation; but if the load is variable this 
construction automatically regulates the sup 
ply of oil and also of gas at the same time. 
Thus when once adjusted to the work which 
the engine is to perform no further atten 
tion is necessary. From the valve-chamber 
E° the liquid passes by gravitation and is 
delivered by a suitable discharge-nozzle D 
into the upper end of the spiral trough C, 
through which it flows around the exhaust 
pipe B, and being in contact with this pipe 
the heat will vaporize all or almost all of the 
liquid before it reaches the bottom. Any por 
tion which may remain unvaporized at the 
lower end of the spiral will be discharged into 
the pan F, where it is still subjected to heat 
from the pipe B to complete the vaporization 
of all that is capable of being so vaporized. 
Any surplus will overflow from the pan and 
fall upon the bottom of the case A. This bot 
tom is made concaving upwardly in the cen 
ter, and the periphery being lower than the 
center any overflow will pass to the outside 
and may be discharged through a drain-pipe 
G. In order to supply air to be mixed with 
the vapor thus produced, an air-supply of any 
suitable character may be brought to the ap 
paratus through the pipe I. From this pipe 
a pipe H discharges into the upper part of the 
generating-chamber, and the air and the va 
por produced in the chamber will be mixed 
in proportion depending upon the supply of 
air furnished. This supply is regulated in 
the first instance by a cock I", and, if desired, 
another cock may be fixed in the pipe II for 
the same purpose. 
L is a pipe leading to the engine, and K is 

a branch bringing the mixed air and vapor 
to the pipei, into which it discharges. The 
pipe K connects with the generator-case A at 
any desired point, and the gas from the gen 
erator is thus led through it and the pipe I 
to the engine, where its admission is controlled 
in the usual manner by valves. (Not here 
shown.) 

In order to vary the proportions of gas and 
air after they have left the generator, I have 

I shown a connection between the supply-pipe 

55 
I and the conducting-pipe L, and by means 
of a cock J any desired amount of air may be 
introduced into the pipe L to mix with the 
explosive compound already delivered there 
to from the generator. In this manner I am 
enabled to control the explosive proportions 
of the gas very closely. The connection be 
tween the pipe K and the generator is made 
through the valve - chamber, containing a 
hinged or other valve O, opening outwardly 
from the generator for the flow of gas, but 
adapted to close the passage in case of any 
explosion or pressure from the engine which 
might injuriously affect the generator if al 
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Connected with this valve 
chamber is an outwardly - opening spring 
pressed valve P, which serves as a safety 
valve and which will be opened against the 
pressure of its spring in case of any unusual 
pressure from the engine. 
The top of the generator-case A has per 

forations made in it, as shown at R, and upon 
this perforated top is a rotatable plate S, hav 
ing corresponding openings or perforations 
R". This plate may be turned so that the 
openings R' coincide with those shown at R, 
in which case air may be admitted to the gem 
erator through these openings in case more 
air is required than is passing through the 
pipe H. The constant action of the engine 
serving as a suction-pump to draw the vapor 
from the generator to itself will also draw air 
in through any openings or passages which 
may be provided for the purpose. An arm 
or handle T is fixed to the turnable plate S, 
and by moving this the plate may be adjusted 
to suit. This plate is held in close contact 
with the top R by means of a spring U, and 
the tension of this spring is adjusted by turn 
ing the nut A' down more or less. In case of 
any pressure within the generator greater 
than is desirable this pressure will either es 
cape through the openings R R' when they 
are coincident, or when the plate S has been 
turned so that these openings are closed it 
acts as a safety-valve, the pressure overcom 
ing the tension of the spring U, and lifting 
the plate S bodily so that vapor can escape 
through the openings R. R. 

Sufficient heat may be applied through the 
tube B to start the apparatus by means of a 
heater of any desired description applied 
within the pipe B below the generator; but 
after sufficient gas has been generated to start 
the engine the exhaust products there from 
will be sufficient. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. An apparatus for generating explosive 
gas from hydrocarbon liquid, consisting of a 
closed exterior case, a pipe extending verti 
cally through the case to receive and conduct 
the hot exhaust-vapors from an engine, a 
spiral trough, coiled about and supported 
upon said pipe within the case, means for 
supplying hydrocarbon liquid into the upper 
end of the trough, means for supplying air 
Within the case to be mixed with said vapor, 
and means for discharging the mixed explo 
sive vapor from the generator. 

2. In a generator for producing explosive 
vapors from hydrocarbon liquid, an exterior 
closed case, a vertical pipe extending cen 
trally through said case, a collar or support 
fixed upon the pipe upon which the bottom 
of the case rests, a nut fitting the pipe above 
the case pressing upon the top or cover there 
of and removably securing the case upon the 
pipe. - 

3. In a generator for producing explosive 
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vapor from hydrocarbon liquids, an exhaust 
pipe from the engine, an exterior case re 
movably supported upon said pipe, a spiral 
trough coiled around said pipe, means for 
supplying hydrocarbon liquid to the upper 
end of the trough, means for supplying air 
to be mixed with the vapor produced within 
the case, a perforated top for said case, a 
plate or disk resting upon said top having 
openings, means by Which said openings may 
be made to coincide with those in the top or 
cut off therefrom, and a spring by the tension 
of which the disk is held in contact with the 
top of the case, and removable to act as a 
pressure-relief therefor. 

4. In a generator for producing explosive 
vapors from hydrocarbon liquid, a heating 
pipe, an exterior case surrounding and Sup 
ported upon said pipe, a spiral channel coiled 
and fitting around said pipe, with means for 
supplying the hydrocarbon liquid to the up 
per end and withdrawing the residue below, 
means for supplying air to be mixed with the 
vapor thus produced, consisting of a top for 
the case having holes made therein, a turn 
able spring-pressed disk fitting said top and 
having corresponding holes, and means by 
which said plate may be turned to either cut 
off communication through the holes, or to 
bring the holes into line and regulate the 
supply of air through them to the interior 
of the case. 

5. An apparatus for producing an explosive 
vapor from hydrocarbon liquid consisting of 
a central heating-pipe, a spiral channel coiled 
around said pipe, an exterior closed case re 
movably mounted and supported upon the 
pipe, a source of supply from which the hy 
drocarbon liquid is delivered into the upper 
end of the spiral channel, a pan surrounding 
the supporting-pipe into which the lower end 
of the channel discharges and from which pan 
surplus material is allowed to overflow, an 
upwardly-concaved bottom to the case upon 
which the residue is received and directed to 
the outside, and a discharge-passage through 
which it may pass from the generator. 

6. In an apparatus for producing explosive 
vapor from hydrocarbon liquid, a closed case, 
a heating-pipe upon which the case is remov 
ably supported, a spiral channel surrounding 
the pipe within the case, its inner periphery 

contacting with the pipe, means for supply 
ing hydrocarbon liquid to the upper end of 
the spiral channel to flow around the pipe and 
be heated thereby, an air-supply pipe open 
ing into the case, with means by which the 
Supply may be regulated, a discharge-pipe 
through which the explosive vapors are de 
livered and conducted to the engine, and a 
second air-supply pipe connecting directly 
with the engine-pipe, with controlling-cock 
whereby air may be independently supplied 
to said pipe and mixed with the gas after it 
leaves the generator. 

7. In an apparatus for producing explosive 
vapors from hydrocarbon liquid, a closed case, 
a heating-pipe passing through said case and 
upon which it is supported, a spiral channel 
fitting around the pipe within the case, means 
for supplying liquid to be vaporized at the 
upper end of the channel, a receiving-pan 
into which surplus is discharged at the lower 
end, and an overflow and discharge passage, 
means for supplying air to be mixed With the 
vapor produced within the case, a perforated 
top for said case, a spring-pressed disk fitting 
upon said top and normally closing the open 
ings therein, said disk being adapted to yield 
to internal pressure and act as a safety-valve 
for the case. - 

8. In an apparatus for producing explosive 
vapor from hydrocarbon liquid, an exterior 
closed case, a heating-pipe upon which it is 
supported, a spiral channel coiled and fitting 
around said pipe within the case, means for 
supplying hydrocarbon liquid to said chan 
nel, consisting of one or more reservoirs with 
connecting-pipes, a valve-chamber and valve 
through which the liquid passes to the gen 
erator, and a connection between said valve 
and the engine-governor whereby the supply 
to the generator is controlled. 
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9. In a generator for gas, an exterior case, 
a heating-pipe extending vertically there 
through, and an independent detachable spi 
ral trough coiled about the heating-pipe. 
In witness whereof I have hereunto set my 

hand. 

ANTONIO L. NAWONE. 
Witnesses: 

W. H. PoRTER, . 
I. WIXOM. 
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