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_ 4 Claims. (01.136-178) 

This invention ‘relates to storage batteries and 
particularly to vent plugs therefor, and its ob 
ject is to provide a vent plug for the cell ‘of a 
storage battery, which will prevent the escape 
of electrolyte when the cell is turned over but 
will permit the escape of gases developed in the 
cell when the cell is in its normal upright posi 
tion. To accomplish this result, a valve is pro 
vided in the vent plug, which is closed by the 
displacement of a heavy element which displace 
ment occurs when the cell is tipped to a certain 
angle from the vertical and is opened when the 
heavy element is restored to its original position 
upon the restoration of the cell to its normal ver 
tical position.. 
My invention will be more fully understood by 

reference to the accompanying drawing which 
shows in vertical section the upper, part of a stor 
‘age battery cell equipped with a vent plug em 
bodying features of my invention. 
In the drawing, 
1 represents the upper part of the ‘vertical 

walls of the storage cell containing electrolyte 2 
and ?tted with a cover 3 sealed to the cell walls 
by sealing compound 4111 the usual manner. 
The cover is provided with an internally threaded 
vent opening 5, into which is. ?tted the lower 
threaded portion of the vent plug 6. This vent 
plug is provided below with an opening 7, which 
may be closed by a._hemispherical valve 8 when 
this is drawn upward against the spherical sur 
face of thevalve seat 9. The valve 8 is sus 
pended by means of the eye-bolt 10 and a similar 
eye-bolt 11 from the conical shaped heavy actu 
ating element 12. The element 12 is in the form 
of a truncated cone with a downwardly extend 
ing skirt 13 resting on the internal ledge14 at 
the bottom of the~upper portion or barrel 15 of 
the vent plug 6. Openings 16 are shown through 
the skirt of the conical weight 12 to permit the. 
escape of gases from the cell and to allow any 
liquid which may escape from the cell into the 
interior of the barrel ,15 to drain back into the 
cell. When the conical weight 12 is in its normal 
position, resting on the ledge 14, the valve 8 will' 
be suspended out of contact with ,its seat 9, al 
lowiri'g free escape for the gases developed in the 
cell. When however the cell is tipped from the 
vertical ‘through a certain angle, a point will be 
reached where the vertical line through the 
center of gravity of the weight 12 will pass out 
side of its supporting base and the weight will 
tip over into the position shown by 'the broken 
line 1'7. -In thus tipping over, it will rotate about 
the point 18 in the periphery of its base, and the 

point of contact 19 between the upper eye-bolt 
11 and the lower eye-bolt 10 will also rotate 
about the point 18 and will therefore travel in a 
nearly axial direction upward, pulling the valve. 
8 into contact with its seat 9. The design should ' 5 
be such that this contact will be e?ected before 
the conical weight 12 rests against the inner wall 
of the barrel 15, so that its weight will be effec 
tive in holding the valve 8 in the closed position. 
When the vertical position of the cell is restored, 
the conical weight 12 will drop back into its orig 
inal position, resting on the ?ange 14 and the 
valve 8 will be released and will drop back into 
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the position shown in the drawing. 

its weight as great as possible. The valve 8 

‘also be made of acid resisting material. 

weight 12 of lead antimony alloy and the valve 

-A cap 20 is provided for the top of the barrel 1 
15, which may be attached to the latter ‘in any 
suitable manner as by the threaded '?ange 21. 
This cap has a depending vent‘ tube 22 provided 
with lateral vent openings 23 and a lower termi 
nal vent opening 24.’ Should a small amount of 
liquid escape from the cell into the barrel 15, 
this will be retained in the annular space 25 
around the‘vent tube 22 when the cell is in the 
inverted position and will not escape from the 
vent plug but will be returned to the cell when 
the cell is restored to its normal position. 
In carrying out my invention, it is preferable 

to so design the parts that the center ofgravity 
of the conical weight 12 is as high as possible and ‘ 

30 
The parts should . 

I have 
therefore found it preferable to make'the conical 

should be as light as possible. 

8 of hard rubber. 
It is also desirable that the point of contact 19 

between the two eye-bolts be located about as 
far below the plane of the shoulder 14 when 
the conicalweight 12 is in its normal position 
as it is above said plane when the conical weight 
is in its tilted ‘position, thus ‘causing the travel 
of this contact point 19 to be as nearly as possible . 
in an axial line. ' ' -' > 

It will be noted that the automatic action of 
this vent plug in closing and opening the valve, 
is independent of the direction in which the cell 
may be tipped. Also, the linking of the two eye 
bolts constitutes a universal joint, permitting an 
axial pull to be applied to the valve, notwith 
standingv the varying angular relation between 
the two eye-bolts. ' 
The shape of the weight 12 need not neces 
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, sarily be- conical provided there is sui?cient clear 
‘ance between this weight and the interior .walls 55 
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of the barrel 15 to permit the weight to tilt 
through the desired angle. 

I claim: ( 
1-. A vent plug having walls de?ning a hollow 

chamber provided with upper and lower vent 
openings, a depending projection extending into 
said'hollow chamber and into said upper vent 
opening, a ledge extending into‘ said lower vent 
opening, a frusto-conical actuating member hav 
ing a perforated ?angeforming its largest lateral . 
dimension and forming its lower‘surface and being 
located in said chamber and resting on said ledge 
in the normal- position of the plug but adapted to 
rotate about a point of contact’with the ledge 
upon tilting the plug, a valve member attached 
to .said actuating-member and adapted‘to be 
moved by said actuating member to close the 
lower vent opening when in tilted position, and 
elements attached to said actuating member and 
to said valve member and having annular por 
tions in engagement with each other to form a 
universal joint lying approximately in the plane ‘ 
of said‘ ledge. 

2. A vent plug having walls de?ning a hollow 
chamber provided with upper and lower vent 
openings, a depending projection extending into 
said hollow chamber and into said upper vent 
opening, a ledge presenting a substantially hori 
zontal surface extending into said lower vent 
openin’gland extending to the lateral wall of the 
chamber, a frusto-conical actuating member hav 
ing a depending ?ange forming its largest lateral 
dimension at its lower surface and‘ being located 
in said chamber and resting on said ledge in the 
normal position of the plug but adapted to rotate 
about a point of contact with ‘the ledge adjacent 
the lateral wall of the chamber upon tilting the 
plug, a valvemember attached to said actuating 
member and adapted to be moved by said actuat 

' ing member to close the lower vent opening when 
~ the plug is in tilted position, and elements at 
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tached to said actuating member and to said valve 
member and‘ having annular portions in engage 
ment ‘with each other to-iorm a universal joint 
lying approximately in the plane of said ledge. 

3. In a vent plug structure for a vessel con 
taining a liquid, a plug having walls de?ning‘a 
hollow space, a ledge projecting inwardly' from 
the walls,‘ said plug being provided with a vent 
ori?ce communicating withsaid space and the 
interior of said vessel, a valve member adapted 
to beimoved axially of said vent orifice to close 
the vent ori?ce, a frusto-conical valve-actuating 
member having a peripheral projection resting 
on the ledge at and adjacent the walls of said 
space and adapted to rock about a point of con 
tact between- the projection and the ledge at the 
“walls of said space upon tilting of the vessel in 
any direction, and a single universal joint be-' 
tween the valve-actuating member and the valve 
member, the location of said universal joint being 
such that its travel consequent on the rocking. 
oi the valve-actuating member to close said vent 

' ori?ce will be substantially 'axial and substan 
tially equal above and below the plane of the 
ledge. _ e ' _ 

4. A. vent plug for storage batteries compris 
ing, a hollow chamber having openings adjacent‘ 
its upper and lower ends, a support adjacent the 

. lateral walls of said chamber, a valve-actuating 
member having various lateral dimensions and 
having its largest lateral dimension located on said 
support and extending substantially to the lateral 
walls of said chamber, a valve seat surrounding 
one of said openings, a valve co-'operating with 
said valve seat to‘ close off communication through 
said chamber, and connections between said' 
valve-actuating member and said valve, said con 
nections having a single universal joint therein 
located 'so that the median point ‘in its path of 
movement is at the horizontal level of said sup 
port; ' 

- JOSEPH LESTER WOODBRIDGE.‘ ‘ 
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