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8. Cla.lms

This invention relates to-non- sp111 vent 'plugs

‘for liquid ‘coritaining receptacles such as -storage
‘patteries ‘and the like. ‘Vent plugs of “this Type
are used in ‘storage batteries to-allow ‘the -gases
- which are generated in‘the batteryto escape into

the -atmosphere and to prevent the 11qu1d elec- -
trolyte from-escaping should the battery ‘be tllted _

or ‘inverted.

Various types-of valves have been prov1ded in
vent plugs for this -purpose usually involving 4
movable member and ‘a-valve seat but these have
proven unreéliable ‘since it is diffieult to provide
a leak-proof valve -of thistype in‘view of-corro-
sion-gnd for ‘other reasons.’ Flexible dlaphragms
have-been used in-a valve -action-but it is neces-
sary to make the diaphragm quite delicate -and
as -a -result it soon ‘becomes stretched -and- loses
its sealing ability. Flexible tubes have ‘dlso been
provided in-vent plugs ‘with-means for Kinking
- or closihg ‘the tube upon inversion of the battery.
This type of ‘vdlve is not leak-proof since it isnee-
‘essary ‘to ‘provide :a plurality of ‘bafile plates and
chambers ‘to collect the diquid -electrolyte.

Accerdingly it [is the main object -of ‘the pres-
ent invention to provide:a:non-spill vent plug for
liquid :containing receptacles which ‘will allow
gases Ho: escape into ithe :atmosphere ‘when .the
receptacle is [in normal posmon andswhich will
prevent the liquid from escapihg should the :re-
ceptacle be tilted or inverted. . It is:also:an object
of -the ‘present invention te provide.a vent plug
 Wwhich will be reliably:leak-proof :and which will
retain its-sealing ability for a:long:period.

In accordance with the present invention :a

- closed flexible ‘tube is provided communicating 4

with the usual -aperture -in-the cover- portion of
the vent plug.  Thig tube has a plurality of..cir-
cumferentially cut shts which' are -held -open
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the.casing. In:a further modxﬁcatmn the weight

‘comprises a metal ‘ball which is adapted to rest

oon -a plunger member when :the receptacle‘isin

-normal poesition-and ‘to 'roll ‘clear of the plunger

member when' the receptacle is tilted or inverted,
the plunger member passing through the flexible

tube and being attached to the lower-end thereof,
In this modification the slits- will :close by ‘the
force of -elasticity of the flexible tube.
ther modification.a second metal ball is provided
‘below the fiexible tube to 4id in the closing of the .
“slits ‘when the receptacle:is:inverted. Thesecond
‘metal “ball :and.the tube are. mounted Wwithin .a

In.a fur-

casing -which is: attached o the cover:portion of
the vent plug and which is :provided with a plu-
rality -of apertures commumcatmg with the m-

- terior of the receptacle.

“Further objects and advantages-of the: present

~ invention ‘will :be apparent upon reference 10 the

20

25

30

35

when the-receptacle., is in .normal pos1t1on and

which. .are allowed to close when the recepta.cle
is tilted or inverted, . The slits_are held open by
3 weight member which ténds to stretch the fex-
ible tube and are allowed to. close by the force of
elasticity of the flexible tube and by the force of
gravity .of the weight member. - -

The weight member is- attached to the lower
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“end of the flexible tube and the weight member

and the flexible tube are mounted within a casing.

which is attached to -the ‘cover portion of the
vent plug and which is provided with a plurality
of apertures communicating with the interior of
the receptacle. In a modification of the inven-
tion the weight comptises a metal ball which is
- free to roll within a cage member which is at-

tached to the lower end of the flexible tube and
which is adapted to travel in suitable slots in

accompanying drawing swhich illustrates the in-
vention as. applied te a storage battery.

© Fig.4.is a vertical sectional view of .a storage
battery showing the construction of the vent:plug.
. Fig. 2 is.an enlarged view .of part: of the flexible
tube .and weight. member- showing the c1rcum—
ferential slit in -open:positien. :

Tig. 3 is-an.enlarged view.-of part: of the casmg

Fig. 4 is a vertical. sectlonal view of .a modifica-
tion of the invention.

TFig. 5.is a vertical sectional view of -4 further
modlﬁcatmn of the invention. . -

“Fig. 8 is a vertical sectional view.of a’ further
modlﬁcatlon and

‘Fig.Tisa sectional view taken-on ‘the line 1——1
of Fig. 6. .

The storage battery 1llustrated compnses the
usual receptacle I8, cell cover il, positive and
negative plates 12 and positive.and negatlve posts
$3.- FEach cell cover is provided with a flanged

. gpening into whlch kS vent plucy is adapted to he

screwed.

The vent plug. has a.cover portion .44 -having an
aperture {5 therein. A ¢closed flexible .fube 46
communicates withthis aperture ‘and is provided
with & plurality ' of “circiimferentially cut -slit
operiings 17. A single §lit would be sufficient but
it is preferable that the tube be provided with a

~ slit on opposite sides thereof. Referring to Fig. 1

55

a weight member 18 is attached to the lower end
of the flexible tube and the weight member and
tube are mounted within a casing 12 which is at-.
tached to the cover portion {4 and which is pro-
vided with a plurality of apertures 20 communi-
cating with the interior of the receptacle. The
usual gasket 21 is provided between the vent plug
and the flange of the cell cover. ‘When the stor-
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age battery is in normal position the slits are held
open by the force of gravity of the weight member
and when the battery is inverted the slits are
closed by the force of elasticity of the flexible
tube and by the force of gravity of the weight
member,

With this construction the gases will pass
through the apertures 20 into the casing 19,
through the slits 7 into the tube 16, and hence
through the aperture 13 into the atmesphere.
When the battery is inverted the liquid electro-
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lyte will pass through the apertures 28 into the .

casing 19 but will be prevented from escaping
further because the slits 17 will be closed by the
force of elasticity of the flexible tube and by the
force of gravity of the weight member.

Referring to Figs. 6 and 7 the weight member
comprises a metal ball 22 which is free to rell
within a cage member 23. This cage member is
attached to the lower end of the flexible tube; the
cage member and the flexible tube being mounted
within the casing 19. The casing is provided with
suitable slots 24 in which the cage member
travels. Mounting the metal ball in a cage re-
duces friction and increases the sensitivity of the
device.

In the vent plugs shown in Figs. 4 and 5 there
is room in the cover portion 14 for a metal ball
25 to roll freely. When the receptacle is in nor-
mal position the ball will rest on a plunger mem-
ber 26, the shaft of which passes through the
flexible tube 16 and is attached to the lower end
thereof as at 27. When the receptacle is in nor-
mal position the force of gravity of the metal ball
on the plunger member holds the slits 17 open.
When the receptacle is tilted or inverted the metal
ball will roll clear of the plunger member and the
slits will be closed by the force of elasticity of the
flexible tube. In Fig. 4 a second metal ball 28 is
brovided below the flexible tube to aid in the clos-
ing of the slits. The flexible tube and the second
weight are mounted within the casing {9 which
is'attached to the cover portion and which is pro-
vided with a plurality of apertures communicat-
ing with the interior of the receptacle. In this
modification the slits will be closed by the com-
bined force of elasticity of the tube and force of
gravity of the weight member 28.

The weight members mentioned above are pref-
erably composed of lead so that they will not be
subject to corrosion. The casings have been de-
scribed as having a plurality of apertures but it
is to be understood that a single aperture would
operate quite satisfacforily.

Accordingly I have provided a novel non-spill
vent plug for liquid containing receptacles which
will allow gases to escape into the atmosphere
when the receptacle is in. normal position and
which will prevent the liquid from escaping should
the receptacle be tilted or inverted,

I claim:

1. A non-spill vent plug for a liquid containing
receptacle, comprising a cover portion having an
aperture therein, a closed flexible tube commii~
nicating with said aperture and provided with
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at least one slit opening, a weight member at-
tached to the lower end of the flexible tube and
a casing surrounding said flexible tube and weight
member and in which said weight member is
freely movable longitudinally, said casing having
a plurality of apertures communicating with the
interior of the receptacle. )

2. A non-spill vent plug according to claim 1,
in which the weight member comprises a cage
attdched to the lower end of the flexible tube and
a metal ball free to roll within said cage.

3. A non-spill vent plug according to claim 1,

“in which the weight member comprises a cage
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attached to the lower end of the flexible tube
and .a metal ball free to roll within said cage,
the casing being provided with longitudinally ex-
tending slots for guiding the travel of the cage.

4. A non-spill vent plug for a liquid containing
receptacle, comprising a cover portion having an
aperture therein, g closed flexible tube commu-~
nicating with said aperture and provided with at

" least one slit opening, g, weight member for hold-
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ing said slit open when the receptacle is in normal
position and for assisting to hold the slit closed
when the receptacle is inverted.

5. A non-spill vent plug for a liquid containing
receptacle, comprising a cover portion having an
aperture therein, a closed flexible tube commu-
nicating with said aperture and provided with
at least one circumierential slit opening, a weight
member acting on the lower end of the tube and
tending to strefch said tube when the receptacle
is in the normal position and thereby hold the
slit open and means for relieving the tube of the
action of the weight member when the receptacle
is tiited.

6. A non-spill vent plug according to claim 5,
comprising a plunger member. passing through
the flexible tube and attached to the lower end
thereof and in which the weight member com-
prises a metal ball adapted to rest on the upper
end of said plunger member when the receptacle
is in normal position and to roll clear of said
member when the receptacle is tilted or inverted.

7. A non-spill vent plug according to claim 4,
in which the slit opening is held open by one
weight member and is held closed by a second
weight member and the force of elasticity of the
flexible tube. S

8. A non-spill vent plug according to claim 5,
comprising a plunger member passing through
the flexible tube and attached to the lower end
thereof and in which the weight member com-
prises a metal ball adapted to rest on the upper
end of said plunger member when the receptacle
is in normal position and to roll clear of said
member when the receptacle is tilted or inverted,
and comprising a casing for the flexible tube hav-
ing apertures communicating with the interior of
the receptacle and a second metal ball free to
move in said casing adapted to exert pressure on
the normally lower end of the flexible tifbe when
said receptacle is inverted.

HAROLD ARTHUR COHEN.
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