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A LIGUEFIED

Gas lighters are known comprising a tank which is pro-
vided with a filling valve through which the liquefied gas
passes from a storage or supply cylinder, and with a
vending valve acting as an escape or blow-off to enable
the gaseous mixture in.the tank to be expelled to atmos-
phere by the entering liguefied gas (generally butane)
which is to take its place. Other lighter tanks have special
valves comprising two ducts, one for filling with liguefied
gas and the other for expulsion of the gaseous mixture
to atmosphere. These various types of escape valves form
an integral part of the actual lighter or of a tank detach-
able therefrom.

The invention relates to a filling arrangement for a
liquefied gas lighter, comprising in combination a supply
valve on the gas-supply cylinder and a lighter valve in
the wall of the tank of the lighter, each valve being spring-
operated in closing and provided with a projecting stem,
the two stems coming into contact with one another in
order to produce opening of the two valves, and the spring
of the gas-supply cylinder valve being more powerful than
that of the lighter valve, that the casing of the gas-cylinder
valve terminates in a cylindrical nozzle, characterized in
that the outer edge of said nozzle is formed with a notch
which connects the interior of the nozzle, and hence the
interior of the supply cylinder, to a slot formed in the wall
of the lighter valve casing in a plane perpendicular to the
axis of said casing at a distance from the top wall of the
tank determining the height of a desirable safety zone in
which there is to be a gaseous mixture when the tank is
full, and that a second identical slot situated in the same
plane but diametrically opposite the first slot communi-
cates with an escape duct leading to atmosphere, the effec-
tive sectional area of said duct being very much less than
that of the aforesaid notch.

In one embodiment, the length of the cylindrical nozzle
is greater then the distance which, when the valve is in the
open position, separates the free surface of the lighter
valve head from the free end of the body of this valve,
and the outside diameter of. the gas-cylinder valve casing
is less than the free diameter of the bore of the lighter
valve casing.

in one arrangement according to the invention, the
inside diameter of the. lighter valve body is about 5-10
hundredths of a millimetre larger than the outside diam-
eter of the cylindrical nozzle of the cylinder valve, and
the drain or escape duct is formed by, the annular space
bounded by these elements during filling.

In a second arrangement, the cylindrical nozzle of the
cylinder valve fits with slight friction into a gasket form-
ing a seat for the lighter valve head, the drain or escape
duct is formed by a groove disposed along a generatrix
of the external cylindrical surface of -said nozzle, and the
notch is situated diametrically opposite said groove.

The following description with reference to the accom-
panying drawings will enable the invention to be more
readily understood, and in the drawings:

FIGURE 1 is an enlarged central vertical section of a
complete valve system according to the invention, the two
valve heads being shown open for the filling of the lighter.

FIGURE 2 is a section on a still larger scale corre-
sponding to part of FIGURE 1, and shows the position
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2
of the cylindrical nozzle of the gas-cylinder valve in the
casing of the lighter valve.

FIGURE 3 is an inverted plan view as seen in the
direction of the arrow III in FIGURE 2.

FIGURE 4 is an elevation of a fragment of the lighter
valve casing.

FIGURE 5 is an inverted
in FIGURE 1.

FIGURE 6 is a partial very diagrammatic sectional
elevation of a known lighter provided with an independent
escape or blow-off valve and wherein the filting valve does
not have a jet-breaker device.

FIGURE 7 is similar to FIGURE 6 but shows a lighter
of the same type in which the separate escape valve has
been climinated and replaced by a valve system according
to the invention.

FIGURES 8-10 are similar views to FIGURES 1-3
respectively and show a modification of the escape or
blow-off means, FIGURE 10 being a view in the direction
of the arrow X in FIGURE 9.

Referring to FIGURES 1 and 2, it has been assumed
that the filling system is disposed vertically, and it will
be seen that the storage or supply cylinder containing the
liquefied gas (generally butane) to be charged into the
lighter, terminates in or is suitably connected to a supply
valve casing 1 containing a spring 2, one end of which
bears against a part 3 fixedly connected in known manner
(not shown) to the casing 1 so as to permit the passage
of the liquefied gas. The spring 2 normally applies a
supply valve-head 4 against a seat 1a formed in the bore
of the casing 1, the said valve-head 4 comprising a down-
wardly projecting stem 4a and a gasket 5, for example
of rubber or similar material. An annular space 6 sur-
rounding the stem 4a enables the liquefied gas to pass
from the inside of the storage cylinder, when the valve-
head 4 is open, to the interior of a hollow cylindrical
nozzle 8 forming a downward extension of the casing 1,
in which nozzle the stem 4z can move freely. The length
of the nozzle § is preferably at least 5 mm. and its diameter
preferably varies between 1.5 and 3 mm. at the maximum.
The lower end of the cylindrical wall of the nozzle 8 is
formed with a notch 9 (FIGURES 2 and 3), the function
of which will be explained hereinafter.

Wurthermore, the top wall 21 of the lighter tank is
fitted with a cylindrical lighter valve casing 15 having an
axial bore. The top part of this bore is of a much larger
diameter than that of the gas-cylinder valve casing 1 so
as to permit the free introduction of this casing, and it
is screwthreaded at 1Sa. The top part of this screw-
thread is intended to receive @ screw plug (not shown)
which normally closes the filling opening of the lighter.
Tts bottom ipart receives a sealing and valve-seating assem-
bly. which includes an externally screw-threaded cylin-
drical valve body 12, and a sealing gasket 13, preferably
of rubber or some similar material, bearing against an
internal shoulder of the casing 15, this shoulder being
formed at the point of junction of the two different diam-
sters, of the bore. Said valve body 12 in turn has a bore,
the diameter of which is only 5-10 hundredths of a milli-
metre larger than that of the nozzle 8, so as to form an
annular space 7 of 2.5-3 hundredihs of a millimetre
thickness between these elements, this space forming an
escape duct during filling of the lighter. A lighter valve-
head 17 provided with an upstanding stem 17a and a
gasket 14 slides in the smaller-diameter bore 29 .of the
casing 15. . The valve-head 17 is urged against a seat 124
formed at the inner end of the body 12, by means of a
spring 18 which is seated on the closed end of the casing
15 and is housed in an axial bore of the valve-head 17.
Finally, the wall of the casing 15 has two very narrow
slots 16, see_also FIGURES 4 and 5, preferably formed
by circular milling cutters of a thickness of 2-3 tenths

plan section taken on v—V
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of a millimetre and of a diameter of about 18 mm., which
connect the interior of the tank of the lighter to the bore
29 around the stem 17a4. The slots 1§ are perpendicular
to the axis of the casing 15 and are therefore horizontal
during filling of the lighter.

A space 28 is formed between the slots 16 and the
wail 11 of the lighter tank and, as will hereinafter be seen,
becomes filled with a gaseous mixture and forms a safety
zone,

The dength of the nozzle 8 must be greater than the
distance which, in the open position of the lighter filling
valve head, separates the free face of the valve-head 17,
that is to say the top surface of the gasket 14, from the
free end of the body 12, that is to say the surface 126
of this body 12 situated at the opposite end to the seat
124, so that the end 1b of the supply valve casing %
always leaves an escape passage between itself and the
body 12 for the gaseous mixture expelled by the intro-
duction of a fresh charge of liquefied gas into the lighter,

It will be seen that it is very important that the outer
surface of the nozzle § and the inner surface of the part
12 should be machined with great precision so that the
diameters of these surfaces may be strictly constant over
the entire length of the elements, and thus ensure that
the extremely small clearances mentioned above may be
obtained. On the cther hand, the machining precision
for the slois 16 need not be so strict, in view of the
propertionally much larger dimensions of these slots.

In FIGURES 6 and 7 lighters each comprising a wick
22 and a burner 23 are shown diagrammatically. In
FIGURE 6, the lighter of known type has a filling valve
15 and an independent escape or blow-off valve 24. In
FIGURE 7, the lighter is equipped with a valve system
15 according to the invention, and has no separate and
independent escape valve fitting:

In the modificaticns shown in FIGURES 8-10, parts
like those in FIGURES 1 to 5 are given like references
and the modified parts are given like references accoms-
panied by a prime. The essential difference betwesn
the two constructions lies in the fact that the escape duct
is in this case conmstituted by a groove 7’ formed exter-
nally in the thickness of the wall of the cylindrical nozzle
8’ of the gas supply cylinder. The notch &' is formed in
the wall of the nozzle practically diametrically opposite
the groove 7. The seat for the valve-head 27 is in this
case formed by the surface of a gasket 13/, preferably of
rubber or similar material, which has an axial bore of
such a diameter as will enable the nozzle &' to be in-
serted with slight friction, this gasket 13’ being heid down
by a part 12, similar to the body 12 in FIGURES 1 and
2, which is screwed into the screwthread 1Sz, The part
12’ and the gasket 13’ constitutes a lighter sealing and
valve-seating assembly.

Filling the lighter and at the same time releasing the
escape passages are effected as follows: After the plug
(not shown) screwed into the screw-thread 154 has been
withdrawn, the nozzle 8 is inserted. This insertion brings
the two stems 4a and 17a of the valve-heads 4 and 17
into contact with one another; since care has been taken
to make the spring 2 of the valve-head 4 more powerful
than the spring 18 of the valve-head 17, the latter opens
first; at that instant, the end of the nozzle 8 is in sealing-
tight contact with the gasket 14 of the valve-head 17; if
the nozzle 8 is inserted further, the valve-head 17 reaches
the end of its stroke and the valve-head 4 opens in turn
against the resistance of the spring 2, thus enabling the
liquefied gas to flow through the annular space 6 and to
pass through the notch 9 into the tank of the lighter
through whichever of the two slots 16 is situated oppo-
site said notch, while the gaseous mixture contained in
the tank passes through the opposite slot 16 to be ex-
pelled to atmosphere through the drain duct 7 or 7/, At
the precise moment when the height of the liquid 27
(FIGURE 7) reaches the level of the slots 16, the gaseous
mixture remaining in the lighter tank is imprisoned in
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the safety zone 28. The inflow of liquefied gas continues
but there is then an escape of liguefied gas through the
drain 7 or 7’ in the form of a fine clearly visible mist,
The supply cylinder is then withdrawn and the two valve-
heads of the valves 4 and 17 instantaneously re-close
under the acticn of the springs 2 and 18. The lighter tank
now has stored within it the required amount of fuel.

In FIGURES 1, 2, 8 and 9, arrows clearly indicate the
path followed by the liquefied gas introduced into the
lighter, and the escape path taken by the gascous mixture
expeiled to atmosphere.,

With reference to FIGURE 6, it will be seen that
lighters having an escape valve independent of the filling
valve may be very rapidly filled with liquefied gas, within
3-5 seconds only in practice, since the outflow through
these escape valves is equal to, if not greater than, the
infiow through the intake valve ducts; it follows from
this that the liquefied gas under pressure meets practical-
ly no resistance within the tank and is swept into the
latter where its jet 25, of great forcs, produces turbulence
and bubbling 26; it follows that the liquefied gas is pro-
jected violently towards the top part of the lighter tank,
and that a certain amount thereof is expelled to atmos-
phere together with the gaseous mixture through the es-
cape valve 24 before the actual level of liquefied gas in
the tank has reached the desired height; experience shows
that in these conditions it is impossible for the lighter
to be filled with a strictly proportioned amount of fuel;
filling is carried out only up to 25 to 3 of the required
volume, depending on the ‘greater or lesser force of the
jet 25. This phenomenon naturally takes place in the
closed interior of the lighter tank and remains invisible
and hence outside the user’s knowledge. It is very im-
portant to recognise, however, since pocket-lighter tanks
have only a relatively small capacity, varying from 4-8
grams of liquid butane, and can give an average smoker
two to four months’ service, that if the lighter tank is
filled only to %5 to 35 of its actual capacity, the average
duration of the filling will only be from 1-2 months in-
stead of from 2-4 months. In wiew of the structure of
the escape ducts and of the intake valves of lighters
of this kind it is very difficult for the lighter manufac-
turers to obviate this serious disadvantage.

According to the invention, on the other hand, the
possible outflow through the escape duct 7 or 7’ is much
less than the inflow of liquid gas past the intake valve;
as a result, during filling of the lighter the gaseous mixture
cannot be expelied so rapidly and hence undergoes a
considerable compression which has the effect of braking
the inflow of liquefied gas; moreover, contrary to known
intake valves, in which the jet or liquefied gas 25 is
discharged directly into the lighter tank, the jet produced
according ‘to the invention :flows horizontally through
one of the very narrow slots 16 which stems the stream
of butane liquid and acts as a jet-breaker; the fuel flows
slowly into the tank without any turbulence. Filling of
the lighter is naturally of necessity slightly slower (510
seconds. instead of from 3-5) but each filling is complete
and strictly regulated as regards quantity.

Furthermore, in all gas lighter tanks there must be
a safety zone full of a gaseous mixture after filling with
the liquefied gas; this safety zone which varies according
to the capacity -of the tank may be obtained very easily
according to the invention without the slightest modifica-
tion to the essential components of the supply cylinder
valve or the lighter valve. The neck of the storage or
supply cylinder in which the valve elements (in practice
the valve casing 1) are mounted is very long and can
thus be introduced to a greater or lesser depth into the
casing 15; it is only necessary to lengthen: or shorten this
casing for the slots 16 to be farther away from or nearer
to the wall 11, thus varying the height of the safety
zone 28,

The quantitatively proportioned filling of gas lighters of
different shapes or capacities is therefore rendered possible
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by the invention and hence it is possible to use large gas-
cylinders containing a sufficient amount of liguefied gas
to permit repeated filling of the lighters. These gas cylin-
ders being provided with valves which are practically
proof against wear, provision can readily be made for
empty cylinders to be changed for full cylinders. It
would thus be possible finally to make liguefied gas avail-
able to users at very low prices, and this would promote
an expansion in the sale of gas Jighters. The users of
such lighters could in turn fiil such lighters easily, rapidly
and, particularly, very economically.

The present invention is naturally not limited to the
embodiments described and illustrated but covers all
modifications as regards form and dimensions; it applies
to all types of liquefied gas lighter without exception,
the ignition mechanism of which may be manual, semi-
automatic or automatic, within the range defined by the
following claims.

1 claim:

1. An arrangement for filling with liquefied gas con-
tained in a gas supply cylinder a lighter tank having a
top wall, lateral walls and a bottom wall, comprising in
combination,

(a) a cylindrical supply valve casing in said gas sup-

ply cylinder,

(b) a supply valve seat in said supply valve casing,

(¢) a supply valve head movable towards and away
from said supply valve seat in said supply valve cas-
ing,

(d) asupply vaive stem connected to said supply valve
head,

(e) a cylindrical lighter valve casing in the top wall
of the tank,

(f) a lighter sealing and valve-seating assembly hav-
ing two parallel annular end faces one of which is
adjacent to said supply valve casing and the other
is directed towards the interior of the tank and forms
a lighter valve seat in said lighter valve casing,

(g) a lighter valve head movable towards and away
from said lighter valve seat in said lighter valve
casing,

(h) a lighter valve stemn connected to said lighter valve
head,

{(j) said stems coming into contact with each other to
effect opening of said valve heads,

(k) a biasing spring for each of said valve heads,

(1) the biasing spring for the supply valve head being
more powerful than the biaising spring for the lighter
valve head,

(/n) a spring abutment in each of sajd valve casings
and on each of said valve stems,

(n) a cylindrical nozzle terminataing said supply valve

10

15

20

25

35

40

45

50

6

casing towards the extericr of said ges supply cylin-
der, ’

(o) a notch at the outer edge of caid nozzle,

(p) a slot closable by said lighter valve head, formed
of two diametrically opposed sectors each extending
over a little iess than 180°, provided in the cylindri-
cal wall of said lighter valve casing, and located in
a plane perpendicular to the axis of said lighter valve
casing at a distance from the top wall of the tank
determining the height of a desirable safety zone in
which there must be a gaseous mixture when the tank
is full,

(g) an escape duct having a wall which is partially
formed in said lighter sealing and valve-seating as-
sembly in communication with said slot and leading
to the atmosphere,

(#) said notch in said nozzle being in communication
with said slot when said supply cylinder is seated
over said lighter tank for filling said tank, and

(s) the effective area of said escape duct being sub-
stantially less than that of said notch in said nozzle.

2. The arrangement as defined in claim 1, wherein:

(a) the length of said cylindrical nozzle is greater than
the distance which, in the open position of both said
walve heads, separates the sealing surface of said
lighter vaive head from the end face of said lighter
sealing and valve-seating assembly adjacent to said
supply valve casing, and

(b) the outside diameter of said supply valve casing
is less than the inner diameter of said lighter valve
casing.

3. An arrangement as defined in claim 2, wherein the
inside diameter of said lighter sealing and valve-seating
assembly is about 518 hundredths of a millimeter larger
than the outside diameter of said cylindrical norzle, and
the escape duct is formed by the annular space bounded
by said nozzle and assembly during Glling of the lighter.

4. An arrangement according to claim 1, wherein said
cylindrical nozzle penetrates with siight friction into a
sealing gasket forming a part of said lighter sealing and
valve-seating assembly and an end face of which forms
said lighter valve head seating, the escape duct is formed
by a groove disposed along a generatrix of the cylindrical
outside surface of said nozzle, and the notch is diametri-
cally opposite said groove.
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