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1

This invention relates to improvements in
methods and apparatus for vaporizing hydrocar-
bons.

Among the objects of the invention are the
provision of improved methods and apparatus for
automatically vaporizing hydrocarbons.

Another object is to provide apparatus of the
foregoing type which embodies certain safety de-
vices.

Another object is to vaporize hydrocarbons
with novel heat exchanger apparatus which is
supplied with heat by burning a portion of the
vaporized hydrocarbon.

Still further objects, advantages, and salient
features will become apparent from the descrip-
tion to follow, the appended claims, and the ac-
companying drawing in which:

The single figure diagrammatically illustrates
apparatus and a system, portions being shown in
section and other portions being broken away,
with which the method of vaporizing hydrocar-
bons may be practised.

Referring in detail to the drawing, a hydro-
carbon tank 10, which may be any shape, is pro-
vided with a filler pipe 11, having a conventional
filler valve 12 at the exposed end thereof, and
vapor return pipes (3, 14, the latter being pro-
vided with a similar valve 15. The tank con-
tains butane, pentane, propane, or any mixgture
of the foregoing or similar hydrocarbons, When
it is desired to fill the tank, a hose is connected
between the supply of liquid hydrocarbon and
valve {2, and a similar hose is connected between
the space above the supply and valve 15 to per-
mit the vapor above the liguid in tank 18 to re-
turn to the supply, as well understood in the art.

To maintain the hydrocarbon in the tank
under pressure an air compressor 18 is provided,
this being driven by a suitable electriec motor 17
by means of belt 18 or other power transmission
means. The compressor, when in operation, de-
livers air through pipe {9, check valve 20, pipe
21 and pipe 22. A branch pipe 23 having a check
valve 24 therein connects pipe 21 and the space
above the liquid in tank 10.

A pressure responsive gauge and . electric
switch device 25 is connected to the tank by a pipe
26, the switch being adapted to close when the
pressure in the tank falls below a predetermined
value and to open when the pressure rises to an-
other predetermined value. Details of this de-
vice have been omitted since there are various
commercially available types, well known in the
art, and no novelty is predicated on this device
per se. 'The switch and motor are electrically
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connected in series to electric lines Li, L2, and
it will be apparent that the compressor auto-
matically maintains the pressure in tank {0 be-
tween the predetermined values previously re-
ferred to.

The heat exchanger apparatus 38 comprises a
tube 31, closed at its ends, providing a vaporizing
chamber 3la, and a surrounding spaced tube 32,
also similarly closed, to provide a jacket for re-
ceiving a suitable heat exchange liquid, such as.
water. Upstanding pipe 33 contains air and
forms an expansion chamber for the liquid in the
jacket. A pipe 34 is connected to the expansion
chamber and is provided with a closure member
35 which may be removed to fill the jacket. A
safety blow-off valve 36 is connected to the ex-
pansion chamber and is adapted to release excess
pressure in the jacket in event certain of the:
controls should fail to function properly. Safety
valves of this type are well known and hence de-
tails thereof are omitted to simplify the dis-
closure.

Liquid hydrocarbon from tank . (8 passes
through foot check valve 37, pipe 38, check valve:
39, valve 40 operated by solenoid 40z, and into
chamber 3i¢. Solenoid operated valve 40 is con-
trolled by a liquid level responsive switch device
41 operated by a float device 41a, the switch device
closing when the liquid level in chamber 3{q falls
below a predetermined level and opening when
it rises to the predetermined level, thus main-
taining a substantially predetermined liquid level
in chamber 3te¢. A jacket temperature respon-
sive switch device 42 is wired in series with the
level responsive switch, this switch opening upon
a jacket temperature drop and closing upon &
jacket temperature rise. It is apparent, there-
fore, that if the jacket temperature falls below a
predetermined value valve 40 will not open, but
when the jacket temperature rises to a predeter-
mined value valve 40 may open if the liquid level
responsive means calls for addition of liquid to
chamber 3{a.

A discharge vapor pipe 43 is connected to the
other end of chamber 2i{a and is provided with a
shut-off valve 44. This pipe connects with a mix-
ing or carbureting chamber 45 having an air sup-
ply pipe 46 and a discharge pipe 41. The car-
bureting portion of the system may be of differ-
ent forms, one of which is disclosed in detail in
my copending application, Serial No. 210,011,
filed on February 8, 1951, concurrently with this
application. A branch pipe 48 connects with pipe
43 and is provided with a conventional pressure
reducing device 49, which will maintain the pres-
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sure downstream thereof at a constant value.
A valve 50, operated by a solenoid 50a, is provid-
ed between the delivery end of pipe 48 and a
burner 81 having a plurality of burner jets §2.
The latter may be provided with any suitable
and well known air mixers for adding air to the
hydrocarbon vapor to render it combustible as it
issues from the burner jefs. A pilot burner 53,
having a similar air mixer, is connected by a pipe
54 to pipe 48 downstream from pressure regu-

lator 48. Thermocouple means 53 is disposed in.

the flame of the pilot light and provides a source
of electric current for operating solenoid 50a. A
pressure responsive switch device 86 is connected
to pipe 43, the switch being normally closed but

adapted to open if the pressure in pipe 43 ex~:

ceeds a predetermined value. A temperature re-
sponsive switch device 58, similar to 42, is con~-
nected to the jacket.

A conduit 5T communicates with chamber 3ic
and tank {8, this conduit being provided with a
check valve 58 and a. valve 59 .adapted to open
when the pressure in chamber 31¢ exceeds the
pressure’in tank {0 by a desired differential, the
latter being adjustable by a movable actuator 69
adapted to vary the pressure of sprmg 61 engag-
ing valve 59.

Assuming that the-jacket tempexature of the
heat exchangér has fallen to a certain predeter-
mined value, the switch in temperature respon-
sive device 56 closes and a circuit is established
from one terminal of thermocouple device 55,
through wire 62, solénoid 50a, wire 63, tempera-
ture responsive switch device 56, wire 64, pres-
sure, responsive switch device 66, and to the other
terminal of the thermioecouple device through
wire 65. When this circuit is established, valve
80 is open and liquid hydrocarbon is delivered to
jets 52 which are lighted by pilot light 53. When
the temperature rises to a higher predetermined
value, the switch in temperature responsive de-
vice 56 opens the circuit and permits. valve 50 to
close, thus discontinuing the addition of heat to
the heat exchanger. In the. operation just de-
scribed, the switeh of pressure responsive device
66 normally remains closed. If, however, tem-
perature responsive device 56 should fail to open
the circuit when the heat exchanger reached the
higher predetermined temperature, it is apparent
that the temperature would continue to rise.
This, -however, would increase the pressure in
chamber 43 and after it has increased to a cer-
tain value, the switch of pressure responsive de-
vice 66 will open, thus opening the circuit and
permitting valve 50 to close, discontinuing the
addition of -heat to the heat exchanger. It will
be apparent that under normal conditions there
will be a closed circuit through pressure respon-
sive switch device 68 but if the pressure in the
heat exchanger should exceed a predetermined
value, switch 66 serves as a safety device to en-
sure -that the burner will be shut off. During
normal operation, valve 59 will be closed. - If for
any reason, however, pressure in chamber 3ig
exceeds a cerfain predetermined value above tank
pressure, this valve will open and permit hydro-
carbon to return to fank 19, thus reheving the
bressure in chamber 31a.

Valve 24, previously referred to, serves as a
safety means for preventing liquid hydrocarbon
irom flowing from the tank to the compressor
in event valve 20 should leak. When the com-
pressor ceases operation (valve 24 being closed),
the pressure in conduit 2§ will balance the pres-
sure- of the liquid in conduit 22. If valve 20
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should now leak, the pressure of liquid in con-
duit 22 will exceed the air pressure and the liquid
will rise in conduit 22; after it rises to some ex-
tent, the pressure in the space above the tank
will exceed the pressure in conduit 2! and open
valve 24. Any leakage thereafter, past valve 28
will be vapor leakage rather than liguid leakage.

Having described the invention, what is claimed
as new is:

1. Apparatus for vaporizing liquid hydrocar-

_bons, comprising a tank for containing the hy-

drocarbon, means for intermittently delivering
air to the tank and for automatically maintain~
ing a hydrocarbon therein between predetermined
limits of pressure, a heat exchanger having a
closed vaporizing chamber, a conduit for deliv-
ering liquid hydrocarbon from the tank to the
chamber, a valve in the conduit adapted to open
or close to permit or prevent flow of liquid there-~
through, first electric means for operating the
valve, chamber temperature and liquid level re-
sponsive switches and an electric circuit includ-
ing same and said first electric means adapted to
open the valve when the temperature in the
chamber rises to a predetermined limit and the
liguid level falls below a predetermined level and
to close the valve when the liquid level rises to
said predetermined level, means for heating the
chamber comprising a main burner adapted to
burn a portion of the vaporized hydrocarbon, a
valve adapted to open or close to pérmit or pre-
vent supply of vapor to the main burner, second
electric means for operating the last named valve,
a pilot burner, a thermocouple heated by the pilot
burner, a temperature responsive switch and an
electric circuit including the thermocouple and
second electric means adapted to open the second
named valve when the temperature in the cham-~
ber falls to a predetermined limit and to close
the second named valve when the temperature in
the chamber rises to another predetermined limit.

2. Apparatus in accordance with claim. 1 in-
cluding a normally closed pressure responsive
switch in the last named circuit adapted to open
when the pressure in the chamber rises to a pre-
determined limit,

3. Apparatus in accordance with claim 1 in-
cluding a conduit communicating the tank -with
said chamber, and valve means in the last named
conduit adapted to open when the pressure in
said . chamber exceeds, by a predetermined
amount, the pressure in the tank.

4. Apparatus in accordance with claim 1 in-
cluding a normally closed pressure responsive
switeh in the last named circuit adapted to open
when the pressure in the chamber rises to a pre-
determined limit, a conduit communicating the
tank with said chamber, and valve means in the
last named conduit adapted to open when the
pressure in said chamber exceeds, by a predeter-~
mined amount, the pressure in the tank.
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