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. 1Claim:
” 1

‘The present invention relates to a safety device
for -vaporizers: More particularly, it rélates to
a device for use-with vagorizers for liquid fuel,
sueh as propane, havifig & tank and a vaporizer
unit, together with means for cutting off gas flow
when the filling meéchanism for the main fuel

tank 1s operated:

A particular object of the invention is to pro-
vide & fuel tank filler means and positive me-
chanical connections between that and cut-off
means for the gas from the vaporizing unit, such
that; when the filler means is operated, the cut-
off will be moved to .closed position and the gas
supply stopped:

A particular object of the inventionis to pro-
vide a .combination of a liguid tank, of the type
described, with a flame operated vaporizer unit,
having a main flame with a pilot flame, and a
valve remote from bub mechanically connected
to the tank fillel means; so that the valve is.closed
when the tank filler means is .operated and the
gas to the burners is cut :off during the filling
operation. A particular object of the invention
is to provide such.a mechanical means that will
operate at the start of .any tank filling operation
to cut off the gas flow to the burners before .any
actual filling .can oceur. '

In the drawings: .

Fig. 1 is a plan view of the mechanism;

Fig. 2 is a side elevation thereof;

Tig. 3 is an enlargement of a fragment of the
hinge construction in plan view;

Tig. 4 is an enlarged plan view of
mechanism;

Fig. 5 is a horizontal section through the valve
mechanism;

Fig. 6 is a transverse section through the valve
mechanism, taken on the line §—#6 of Fig. 4; and

Tig. 7 is a-diagram of the overall mechanism.

the valve

This device is' particularly applicable -to.a |

vaporizing system such as is illustrated diagram-
matically in Fig. 7, and shown in greater detail
in the application of Sam P. Jones, Serial No.
630786, filed Neovember 26, 1945, and which has
now matured into Patent No. 2,558,051, granted
June 26, 1951, It is-a back pressure, backilow
type of vaporizer for use with such gases as liguid
propane. It includes a tank 10 and & vaporizer
standpipe (f. The vaporizer standpipe has &
vaporizer bulb 14 at its bottom, connected by a
pipe 15 with the bottom .of the tank (0. The
standpipe 1 opens into the bulb {4 and liquid
fiay rise-in the standpipe to:the height. of that
in the-tank:10. The top of the standpipe:is also
¢orinected into the top. of the tank (0 by a pipe
{6 having .4 fow .control :and check valve A1
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therein. ‘Thére i sn'eutletline (8 from the top
of the gtanidpipe, whieh passes thirough a pressure
tegulator 910 & 90 that léads to any mech-
ani$m that is t6 be operated by the gas generated.
A typical mechanism i$ a gas engine.

The liquid in the bulb 14 is adapted . to: be
Hedted, S0 that it will vaporize. To this end; a
burner 1ing 21 is taket off of thie line 20, after the
pressure Tegulator, and s led up through a valve
22, o be described in detail heréafter. This valve,
g will appéar; is éofittolled by the opening mech-
anism for the filler feans of the main tank 10.
The outlet line-23-from-this valve leads to a4 ther=
mostat 24; and thenceto a miain burner 25. The
thermostat may be controlled by & tubé 26 and
bulb (not shown) ¢éontaiiing thermal fuid and
operating i résporise to the temperature of the
pulb 14 Aliead of the thermostat 24, a pilot line
28 is taken off through a pilot safety valve 28,
that-Mmay Be of the thermocouple type, having an
eléfrient responsive.to the presence or absence of
pilot flaiie -4t & -pilot-burner 30. :

THé 6pération of this general type .of vaporizer
involves the generation of vapor from the liquid
in thé standpipe 4 .andits withdrawal into the
ork Hine :20:  The liquid level in the standpipe
{1 will assume that.of the liquid in.the tank 10
whien- the-device 48 ot opetrating: - -The:bufner 25
will ‘operate when the .¥alve 24 is open, and will
cauge ‘the ligliid 0 "be vaporized to supply the
riecessary volume .of gas. When the demand in
fhe work line 20 s less than the amount of gas
peing-.gétierated in the standpige, gas -pressure
will build up in the.standpipe above the liguid
Yevel,.depressing thé liquid level and foreing this
Hduidibacksinto:the:tank £0: The liquid-level.will
be .depressed -until:the heated surface in con cb
Wwith liquid :is -reduced to such .a point that :an
equilibrium is ;established. ;Under celrfain oper:
ating eonditions; the liguid may be -forced sub=
stantially completely out:of the standpipe andithe
hulb 4. - ‘ Y

At ithe istart, ibefore the burner has had time
to generate much gas, a large -atthe work
pipe 20, may withdraw:alliof

bi-and still be unsatisfied. .Under.such

standpi 17 !
circumstances; the valve 11, operating as a gheck
valve, will .open: because of ;the reduction of ;the

;thestandpipe ;

VADOT  Pressu 11 with
spresent above the liqui

to that normalt

tank:10. “The.vapor:in the tank 18 will thereby

fromthe:standpipe and supply
uch-time:as:the heater 25.can
increage the & nerated in ;the -standpipe
o -the amount required. -Further, -whel
yapor -pressure within- the -tank 710 is :107

supplement tha
the demand until:s
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3
below a certain value, the valve {71 will open to
permit gas to be discharged from the standpipe
11 back into the tank 10 to establish the required
minimum pressure conditions therein.

‘When the thermostat 26 is satisfied, the valve
24 will be closed and the main burner will go off,
leaving only the pilot burner 30 ignited. If the
pilot burner 30 fails of combustion, the safety
pilot valve 29 will close. ‘This will prevent the
flow of gas to either of the burners 25 and 30.

The present invention is concerned principally
with the disposition of the valve 22. This valve

may be mounted at a- point convenient to the

vaporized device. As shown in detail in Figs. 4
to 6, the valve is mounted on a wall 35 of the
housing for the vaporizer unit.. It comprises a
two-part housing in the form of a valve body
36 and a support 317, between which a diaphragm
38 is clamped, the three parts being held together
by suitable screws 89. The diaphragm 38 pref-
erably is of some material such as neoprene.

The inlet 21 opens into a suitable opening 40
in the body member 36. ‘This opening passes by
a valve seat 41 into a valve chamber 42. An
outlet passage 43 connects with the outlet line 23.

Within the passage 40 of the inlet, a coil spring
44 acts, by compression, against the pipe fitting
of the inlet 21 and the center of the diaphragm
38, urging the diaphragm away from the seat
41. The support 31 has a passageway 45 there-
through, coaxial with the passage &1. This pas-
sage receives a cup-shaped cam follower 46, in
which a coil spring 47 acts under compression
against the diaphragm 38, to urge the cam fol-
lower outwardly to engage the surface of a cam
§0. This cam is mounted in a two-part housing,
comprising complementary side pieces 51 and
52, flanged at 53 and 54. The flanges fit on the
opposite side of the housing 85 and are clamped
to the housing and to the support 31 by screws
55. It will be seen that these screws thereby hold
the components of the valve to the housing.
--'The two complementary housing portions 51
and 52 have side journal openings 57 and 58
that receive journals 59 on the opposite ends of
the cam. The cam has a central opening there-
through to receive a shaft 60, to which the cam
is keyed, as shown in Fig. 6. 'The cam has a
shape such as that shown in PFig. 6. Preferably,
the housing for the cam is open at its bottom.

The shaft 60 extends across the top of the
tank (6 to the filler cover 61 thereon. This filler
cover is typified by a box-shaped member that
is hinged by hinges 63 and 64 to the top of the
tank. Preferably, the filler means are at a sub-
stantial distance from the vaporizer and from
the valve 22. 'The filler cover covers a liquid
level gauge 66, a vapor equalizing valve 61, a
filler opening 68, and a pressure gauge 69.

It wili be seen that the cover 61 over these
filler elements has a handle 10 by which it may
be raised on its hinges 63 and 64, to give access
to the filler opening.

As shown more particularly in Fig. 3, the hinge
63 ‘has a sleeve portion 12 and a sleeve portion

18 that are attached to the plate 74 fixed to the

cover 61. The other plate 715 of this hinge is
secured to the tank, and it has a sleeve 76 adapted
to interfit with the other two sleeves 12 and 713
to receive a conventional hinge pin T1. It will
also be seen that the rod 60 is securely attached
to the sleeve 12 that is part of the cover §i by
its attachment to the plate 74 of the hinge.
When the cover 61 is raised, the rod 60 will
be turned. The cam 50 has such a shape that,
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4
immediately after the cover 10 is slightly raised,
the cam follower 46 will be moved to the left
in Fig. 6 and downwardly in Fig. 5.. The coil
spring AT is preferably substantially unloaded
when the valve is opened. When the button 46
is moved as aforesaid, it will displace the dia-
phragm 38 until its central portion closes with
the valve seat 41 and cuts off communication
between the inlet pipe 21 and the outlet pipe
23. In so doing, it will compress the spring 44
which has less strength than the spring 47 when
the button is moved to seat the valve.

Reference to Fig. 7 will show that this closure
of the valve 22 cuts off the flow of gas to the
burners, which immediately become extinguished.
Of course, when the burners are extinguished,
the pilot safety valve 29 will close automatically.
In other words, the first opening movement of
the cover 61 causes the safety valve 22 to close
and shut off the flow of gas to the two burners.
As a result; the filler 68 cannot be opened until
the burners are completely extinguished, and no
flame exists around the device that might cause
an explosion from the volatile liquid discharged
into the tank 10. 'The valve is completely shut
off by the time the lid is opened sufficiently to
insert a hose connection into the filler cap 68.

When the filling operation is completed and
the lid 6! is lowered again to its closed position,
the final movement will displace the cam 50 in
such wise that the valve mechanism returns to
thie positions shown in Figs. 5 and 6, leaving
communication between the inlet 21 and the out-
let 23. It will be necessary to re-operate the
pilot safety valve 29 and reestablish combustion
at the pilot valve 30 before the main burner can
re-ignite. ’

It will be seen that this mechanism provides
a safety device that prevents the presence of
flame at the burners of the vaporizer at the time
fuel is supplied to the tank i6. It will be seen
that the entire operation is mechanical, and that
there are, therefore, no places where sparks
might be generated to ignite the fuse. The use
of a diaphragm valve in this connection is a
great advantage because it eliminates completely
the possibility of the leakage of any fumes at
the valve itself.

What is claimeqd is:

In a vaporizer unit for vaporizing liquid, a
supply tank, a vaporizer chamber, an outlet
pipe from the chamber, flame means associated
with the vaporizer chamber, a pipe from the
outlet to the flame means, a valve in said pipe,
a filler opening for the tank spaced from the
vaporizer, a cover movable to give access to the
opening, rigid mechanical connections between
the cover and the valve to close the valve and
cut off the flame means when the cover is moved
as aforesaid, and a safety cut-off in the pipe be-
tween the valve and the flame means to main-
tain the flame pipe closed when flame is absent.
ORVILLE MITCHEILL;,
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