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This invention relates to vaporizers. In a
more specific aspect it relates to vaporizers for
liquefied inflammable gases. - In anothér more
specific aspect it relates to systems for the stor-
age, vaporization, and pressure regulation of
liquid petroleum gases such as butane, propane,
or-mixtures thereof.

One object of my invention is to provide a sim-
plified system for vaporizing such gases.

Another object is to vaporize such gases when
atmospheric heat is insufficient by applying heat
in a safe manner.

Other objects are to reduce ﬂre hazards and
keep vapor lines free from lquid. v

Another object is to vaporize and put pres-
sure on such liquefled gases without heating the
entire liquid content of the storage tank. ‘

Other objects are to provide safe, cheap, and
economical systems for storing and vaporizing
liquid petroleum gas." -
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Numerous other objects and’ advantages will be

apparent to those skilled in the art upon reading
the following specification and claims and study-
ing the accompanying drawings in which:

Figure 1 is an elevational view with parts
broken away and parts in section of 2 liquefied
gas storage and vaporizing system embodying iy
invention, :

Figure 2 is a view similar to Figure 1 of a
modified system embodying my invention.

In Figure 1 a storage tank 3 is provided for
storing liquefied gas 4 and vapors 5 of the lique-
fled gas. Tn order to utilize vapor 5, a vapor
supply line 6 is provided, a portion of which may
be under the surface of the ground T or not as
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desired. Line €, as indicated by the arrow, leads ..

to various eppliances such as stoves, gas lights,
etec. (not shown).

In order to regulate the pressure in the latter:

portion of line 6, a pressure regulating valve 8
is provided. The pressure regulating valve shown
is of the diaphragm type having a spring 9, the
tension of which is adjustable by means of bolt
{8 and the pressure of the atmosphere may enter
above the diaphragm through an orifice {{. Such
pressure regulating valves are well known in
the art and any of the usual type may be
employed in place of thai shown.
valve 12 may be provided in line 6, preferably
adjacent tank 3.

In order to vaporize liguid 4 in accordance with
my invention, I provide a vaporizing tank 13 to
which the liquid 4 may be supplied by a lquid
supply line 14 and from which the vapor is trans-
ferred to line 6 by vapor outlet line {5. In order
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A shut-off

to insure the complete separation of liquid and -

vapor, I may employ a liquid separator 16, when
desirable, . and the liquid separator shown has
baffle plates 7 for separating the liquid and vapor.
However, any other form of vapor liquid sepa-

(1}

‘the ground at 27.
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rator may be employed at this point in place of
the one 16 which is shown. I may provide a.
lquid shut-off valve {1’, preferably at a point
adjacent tank 3, when desirable.

In order to heat the vaporizing tank 18 to the
degree desired, I have provided a biirner 18 which
may be any of the usual types of burners. I may
employ some catalytic substances such as porous
platinum (not shown) which will automatically

‘light burner 18 every time the gas is turned on,

but I prefer to use a pilot light 18 as being &
little more certain in operation, especially after
& long period of time. - .

In order to protect the flame of burner (8 and
pilot 19 so that there will be no explosions, & screen
is provided which may consist of an outer cylin-

drical screen 20 and an inner cylindrical screen

21 through which flame cannot be transmitted be-
cause of the fineness of the weave of these screens
and the heat conducting ability of the materials
employed in making screens 20 and 2f, -

In order to supply gas to burners {9 and 18, &
burner supply line 22 may be provided Wi'rh 3
branch 23’ for supplying the pilot light. Obvi-
ously, branch 23’ could run back and connect with
line & independently of branch 22, but generally
this would result in duplication of piping and
would be unnecessary. However, my invention -
contemplates the use of g separate line 23’ run-
ning all the way back to line 6 if desired.

In burner supply line 22 there are two pres-
sure regulators 2% and 24 between burner {8 and
supply line § (or pllot line 23’ if it is desired to
maintain @ pilot light). -Regulators €8 and 24
may ke In any order in that Ine as it does not
matter which comes first or second. It is also
cbvious that in some instaillations it may be con-
sldered unnecessary to have either one of regu-
lators 28 and 24 or to only have one of them, in
which case the other regulator and its function
or both of them may be eliminated without in-
vention.” As shown, regulator 23 has a spring
25 tending to hold valve 28 open while disphragm
27 transmits the pressure in line 28 which may
be g branch of lquid supply line {4 or which line
28 may extend’ independent)y back through
tank 8, '

A thermal pressure fluld supply bulb 29 is dis-
posed so as to be heated by said vaporizing tank
18 and when so heated the thermal pressure fiuid
vaporizes and places a vapor pressure through
line 30 through dlaphragm 3{ of regulator 24 clos-
ing the regulator valve against spring 32.

In Figure 2 is shown a modified embodiment
of the invention in which storage tank 33 holds
liquefied gas 34 and vapors 35. A vapor supply -
line 36 is shown which may or may not run under
Vapor supply line 38 contains -
a regulator valve 8 which is the same as the one
in Figure 1.  Vapor supply line 36 may contain &
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shut-off valve 88 preferably located near tank 33.
It will be noted that the upper end of line 36 in
tank 33 is at a point where the tank contains
vapor 35. A vaporizing tank 13, the same as in
Figure 1, is provided having a vapor outlet line
39 which may contain a shut-off valve 40, the up-
per end of line 39 extending into the vapor space
35 of tank 33. Vapor line 36 is shown wound
in a helix around tank 13 in heat exchange rela-
tion to dry the vapor.

The remainder of Figure 2 is exactly as shown
in Figure .1 and the Hauid supply line {4, cut-off
valve {1/, gas supply line 22, pilot supply line 23’,
regulators 23 and 24, pressure supply line 28, and
pressure fluid line 30 are given the same numbers
as in Figure 1 because they contain the same
structure, .

Operation

The opera:tion of Pigure 1 is very simple as va-.

porized gas 5 is supplied to the stoves and other
_equipment (not shown) through line 6 at a con-
stant pressure regulated by pressure regulator 8.
Pressure regulator 8, of course, does not regulate
the pressure in tank 3 but only regulates the pres~
sure of gas downstream of regulator 8 in line 6
leading to the stoves (not shown) ‘as indicated by
the arrow.

In cold weather, liquid 4 does not vaporize rap-
idly enough to maintain the pressure in the latter
part of line 6 at the desired pressure so it is neces-
sary to add -heat to liquid 4 in order to vaporize
it. I have found it very uneconomical to add heat
to liquid 4 when in tank 3. I take the liquid from
tank 4 through line 14 through vaporizing tank
13. When the pressure in vapor 5 falls to a pre-
determined point, the pressure transmitted
through liquid 4 and line 28 to diaphragm 27 be-
comes insufficient to overcome the resilient force
in spring 25 and as a result valve 26 opens and gas
flows through line 22 {o burn in burner 8.

The burning in the burner {8 is safe even if
explosive gases have accumulated outside of
screen 20 as a flame will not pass through the
closely woven wire screens 20 and 21 so there is
no danger of explosion.

As g safety feature, vaporizing tank (2, when
heated above a predetermined temperature will
vaporize the liquid in thermal liquid containing

bulb 29 the vapors of which pass through line 38

to overcome the resiliency of spring 32 and shut
off the gas in line 22,

Vapors leaving the top of tank 13 may contain
considerable liquid but this liquid is separated out
by striking against baffle plates {7 in separator 16
and draining back through line {5 intermittently.

The operation of Figure 2 is similar to that of
Figure 1 except that mixed liquids and vapors
from vapor outlet line 39 are sprayed into tank 33
and the vapors are drawn off through line 36 and

“it will be noted that line 86 is wrapped in a heli-
cal coil around vaporizing tank 13 in order to pro-
vide complete vaporization.

It is believed obvious that I have disclosed il-
lustrative embodiments of my invention capable
of carrying out all the objects set forth above and
that changes in shape, proportions and arrange-
ment of parts and substitution of equivalent ele-
ments may be made without going outside the
scope of my invention as defined by the following _
claims. A large range of positions is possible.

4

Having described my invention, I claim:
1. A storage and vaporizing system for liquefled

. gases comprising in combination a storage tank
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for the lquefied gas, said storage tank having a
vapor outlet and a liquid outlet, a vapor supply

conduit connected to said vapor outlet, a pressure
regulating valve in said vapor supply conduit for
limiting the vapor pressure in that portion of said
vapor supply conduit on the other side of said
regulating valve from said storage tank, a va-
porizing tank, a liquid supply conduit connecting
said lquid outlet and said vaporizing tank, said
vaporizing tank having a vapor outlet, a connect-
ing vapor conduit connecting the vapor outlet of
sald vaporizing tank with said vapor supply con-
duit at a point between said storage tank and said
pressure regulating valve, a vapor liquid separator
in said connecting vapor conduit, means to heat
said vaporizing tank comprising a main burner, a
main burner supply conduit connecting said main
burner and said vapor supply conduit at a point
on the other side of said pressure regulating valve
from said storage tank, a pilot burner, a pilot
burner supply conduit connecting said pilot
burner and said main burner supply conduit, a
first fluid pressure actuated shut-off valve in said

- main burner supply conduit at a point between
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For example in Figure 1 tank 13 could be lower or

higher while separator 16 is as low as possible and
could be much higher without any limit, as long

' astllqu;g will feed from 4 to (3 and be separated
out in

said pilot burner supply conduit and said main
burner, a fluid pressure supply conduit connecting
said liquid outlet of said storage tank and said
first shut-off valve whereby a predetermined pres-
sure in said storage tank actuates said first shut-
off valve, a second fluid pressure actuated shut-
off valve in said main burner supply conduit at a
point between said pilot burner supply conduit
and said main burner, a thermal pressure fluid
supply bulb disposed so as to be heated by said

vaporizing tank, and a thermal pressure fluid con- -

duit connecting said second shut-off valve and
said supp]y bulb whereby a predetermined tem-
perature in said vaporizing tank actuates said
second shut-off valve.

2. A storage and vaporizing system for hqueﬁed

gases comprising in combination a storage tank
for the liquefied gas, said storage tank having a
vapor outlet and a liquid outlet, a vapor supply
conduit connected to said vapor outlet, a vaporiz-
ing tank, a liquid supply conduit connecting said

Jliquid outlet and said vaporizing tank, said va-

porizing tank having a vapor outlet, a connect-
ing vapor conduit connecting the vapor outlet of
said vaporizing tank with said vapor supply con-
duit, a vapor liquid separator in said connecting
vapor conduit, means to heat said vaporizing tank
comprising a main burner, a main burner supply
conduit connecting said main burner and said
vapor supply conduit, a pilot burner, a pilot
burner supply conduit connecting said pilot
burner and said main burner supply conduit, a
first fluid pressure actuated shut-off valve in said
main burner supply conduit at a point between
said pilot burner supply conduit and said main
burner, a fluid pressure supply conduit connecting
said Hquid outlet of said storage tank and said
first shut-off valve whereby a predetermined pres-
sure in said storage tank actuates said first shut-
off valve, a second fluid pressure actuated shut-
off valve in said main burner supply conduit at a
point between said pilot burner supply conduit
and said main burner, a thermal pressure fluid
supply bulb disposed -so as to be heated.by said
vaporizing tank, and a thermal pressure fluid con-
duit connecting said second shut-off valve and

o sald supply bulb whereby a predetermined tem-

o et
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pergture in said vaporizing tank actuates said
second shut-off valve.
3. A storage and vaporizing system for lique-

fled gases comprising in combination a storage.

tank for the liquefied gas, said storage tank hav-
ing a vapor outlet and a liquid outlet, a vapor
supply conduit connected to said vapor outlet, a
vaporizing tank, a liquid supply conduit connect-

ing said liquid outlet and said vaporizing tank,

said vaporizing tank having a vapor ouflet, a
connecting vapor conduit connecting the vapor
outlet of sald vaporizing tank with said vapor
supply conduit, means to heat said vaporizing tank
comprising a main burner, & main burner supply
conduit connecting seid main burner and said
vapor supply conduit, a pilot burner, a pilot
burner supply conduit connecting said pilot
burner and said main burner supply conduit, a

. first fluid pressure actuated shut-off valve in said

main burner supply conduit at a point between
said pilot burner supply conduit and said main
burner, & fluid pressure supply conduit connect-
- ing sald Hquid outlet of said storage tank and
sald first shut-off valve whereby a predetermined
pressure in said storage tank actuates said first
shut-off valve, a second fluld pressure actuated
shut-off valve In said main burner supply con-
dult at a point between said pilot burner supply
conduit and said main burner, a thermal pres-
sure fluld supply bulb disposed so as to be heated
by said vaporizing tank, and a thermal pressure
fluid conduit connecting said second shut-off valve
and sald supply bulb whereby a predetermined
temperature in said vaporizing tank actuates said
second shut-off valve.

4. A storage and vaporizing system for lique-
fled gases comprising in combination a storage
tank for the liquefied gas, said storage tank hav-
ing a vapor outlet and a liquid outlet, a vapor
supply conduit connected to said vapor outlet, a
vaporizing tank, a liquid supply conduit connect-
ing said liquid outlet and said vaporizing tank,
said vaporizing tank having a vapor outlet, a
connecting vapor conduit connecting the vapor
outlet of said vaporizing tank with said vapor
supply conduit, & vapor liquid separator in said
connecting vapor conduit, means to heat said
vaporizing tank comprising a main burner, 2 main
burner supply conduit connecting said main
burner and sald vapor supply conduit, a pilot
burner, & pilot burner supply conduit connecting
said pilot burner and said main burner supply
conduit, a fluid-pressure actuated shut-off valve
in said main burner supply conduit at a point
between sald pilot burner supply conduit and
said main burner, and a fluid pressure supply con-
duit connecting said Hquid outlet of said storage
tank and said shut-off valve whereby & predeter-
mined pressure in said storage tank actuates said
shut-off valve.

5. A storage and vaporizing system “for lique-
fled gases comprising in combination a storage
tank for-the liquefied gas, said storage tank hav-
ing a vapor outlet and a liquid outlet, a vapor
supply condult connected to said vapor outlet,

. @ vaporizing tank, a liquid supply conduit con-

necting said liquid outlet and said vaporizing
tank, sald vaporizing tank having a vapor outlet,

a vapor condult communicating between said‘

vapor outlet and said vapor supply conduit, means
to heat said vaporizing tank comprising a main
burner, a main burner supply conduit connect-
ing sald main burner angd said vapor supply con-
duit, a pilot burner, a pilot burner supply con-

6

duit connecting said pilot burner and said main
burner supply conduit, a first fluid pressure actu-
ated shut-off valve in said main burner supply

conduit at a point between said pilot burner sup-

ply conduit and said main burner, a fluid pres-

~ sure-supply conduif connecting‘said liquid outlet
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of said storage tank and said first shut-off valve
whereby said first shut-off valve is actuated upon
the pressure in said storage tank reaching a pre-
determined pressure, a second fluid pressure actu-
ated shut-off valve in said main burner supply
conduit at a point between said pilot burner sup-
ply conduit and said main burner, a thermal
pressure fluid supply bulb disposed so as to be
heated by sald vaporizing tank, and a thermal
pressure fluld conduit connecting said second
shut-off valve and said supply bulb whereby said
second shut-off valve is actuated upon the tem-
perature within said vaporizing tank reaching a
predetermined temperature.-

6. A storage and vaporizing system for lique-
fied gases comprising in combination a storage
tank for the liquefled gas, a vapor supply conduit
extending from the upper portion of said storage
tank, a vaperizing tank, a liquid supply conduit
connecting said storage tank and said vaporizing
tank, a vapor conduit extending from said vapor--
izing tank to the upper portion of said storage
tank and communicating with said vapor supply
conduit by means of a vapor space within said
storage tank, means to heat said vaporizing tank
comprising a main burner, a main burner supply
conduit connecting said main burner and said
vapor supply conduit, & pilot burner, a pilot burner
supply conduit connecting said pilot burner and
said main burner supply conduit, a first fluid pres-
sure actuated shut-off valve in said main burner
supply conduit at a point between said pilot
burner supply conduit and said main burner, a
fluid pressure supply conduit connecting said
liquid outlet of said storage tank and said first
shut-off valve whereby said first shut-off valve. is
actuated upon the pressure in said storage tank
reaching a predetermined pressure, a second
fluid pressure actuated shut-off valve in said main
burner supply conduit at a point between said
pilot burner supply conduit and said main burner,
a thermal pressure fluid supply bulb disposed so
as to be heated by said vaporizing tank, and a
thermal pressure fluid conduit connecting said
second shut-off valve and said supply bulb where-
by said second shut-off valve is actuated upon
the temperature within said vaporizing tank
reaching a predetermined temperature. .

" 9, The system of claim 6, wherein g secondary
vaporizer is provided in said vapor supply con- -
duit, which comprises a section of said vapor
supply conduit in heat exchange relation with
said vaporizing tank,

ANDREW R. OLSON
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