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The present invention relates to liquid con 
tact switches which are characterized by hav 
ing splash-proof qualities. In particular, the 
switches are designed so that when situated in 
an inactive position, the circuit closing liquid 
will not be splashed or thrown into bridging con 
tact ̀ with its electrodes under conditions such as 
might be caused by a sudden jarring of the 
switch. While switches of this character are 
considered of general utility, they are especially 
suited for use with marine safety appliances 
carried by sea-going vessels. 
A particular application for this switch is 

found in the controlling of the energization of 
a signal lamp on life rafts. For security reasons 
in time of war and in the interest of maintain 
ing the life of the batteries which energize 
these lamps during all periods when the lamps 
are not in actual use, it is necessary that the 
switch controlling the energization of the lamp 
operate only when tilted by positive action. It 
is therefore necessary that the jarring effect of 
the heavy seas or gunñre when transmitted to 
the switch, does not cause the mercury in it to 
be tossed into contact with its electrodes. 

It is therefore an object of the invention to 
provide a mercury switch which is provided with 
means to prevent the mercury from splashing 
into contact closing relationship ywith its elec 
trodes when the switch is violently> jarred or 
shaken while in an open circuit position. 
Another object is to provide a mercury switch 

of the electrode to mercury type in which a 
movable object, formed of material whose den 
sity is lower than that of mercury, is enclosed 
within the switch so that when the switch is in 
an inactive position the object is in floating re 
lationship to the mercury and serves to prevent 
the latter from accidentally moving into con 
tact bridging relationship with the electrodes 
when the switch is jarred. 
Another object is to provide, in a mercury 

switch of the type in which a body of mercury 
and a pair of electrodes are sealed within an en~ 
closure, a member within the enclosure which 
serves to prevent the mercury from splashing 
into circuit bridging contact with the electrodes 
when the switch is jarred while in a relatively 
normal inactive position. 
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These and other' objects will become apparent 
from the following specification and claims and 
in the several figures of the appended drawing in 
which: 

Figure 1 is one form of splash-proof mercury 
switch shown in an inactive position and with a 
portion of the envelope removed; 
Figure 2 is a partial view of the same switch 

shown in an active or closed circuit position; 
Figures 3 and 4 are modified forms of the 

switch shown in Figures 1 and 2; 
Figures 5 and 6 are modified forms of the 

switch shown in Figures l and 2, illustrating 
variations in the shape of the floating object; 
Figure 7 is an elevation, with parts in section, 

of another form` of switch in which the splash 
proof feature is provided by elements which 
form an integral part of the envelope; 

Figure 8 is a cross-section taken on the lines 
8_8 of Figure 7; and 
Figure 9 is a cross-section corresponding to 

Figure 8, of a modification of the switch shown 
in Figure '7. 

Referring now to the several figures of the 
drawing in which like reference numerals are 
used to describe similar elements, the invention 
will be described in detail. 

Referring specifically to Figures 1~4, refer 
ence numeral I0 indicates .a tubular envelope 
formed of‘glass or the like having a plurality of 
spaced electrodes II and I2 clamped in one end 
thereof by the usual pinch seal I3, with a pair 
of iieXible lead wires I4 and I5 connected to por 
tions of electrodes II and I2 exterior of the 
pinch seal I3 and held in place by a glob of ce 
ment I5. Sealed within the tubular envelope Iû 
in the usual hydrogen atmosphere is a pool of 
mercury I '1, and a number of freely movable 
balls i8. The balls I8 may be formed of any 
suitable material such as glass or the like and 
they must have less density than the mercury. 
In size, balls I 8 should be of somewhat less di 
ameter than the interior dimensions of envelope 
Il) so that when the switch is reversed in posi 
tion, as shown in Figure 2, they will not ap 
preciably impede the‘flow of mercury from one 
end of envelope ID to the other end thereof, and 
so that where a number of balls I8 are used 
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they will tend to form an irregular arrangement 
as shown in Figures l, 2 and 4. 
When a switch of this nature is placed in use 

it is clamped, by means not shown, in an up 
right position, and adapted for rotation through 
an angle of substantially 3.80 degrees between ac 
tive and inactive positions, as shown in Figures 
l and 2. The function of balls I8 is to prevent 
portions of mercury pool I1 from splashing in 
sui‘licient quantity to bridge electrodes II and l2 
when the switch is jarred while in an inactive 
position, as shown in Figures 1, 3 and 4. When 
the craft is suddenly jarred, as for example by 
gunfire, the switch will vibrate, causing portions 
of mercury pool I'I to be separated into individ 
ual globules which bounce violently within en 
velope IU. If the globules of mercury thus sepa 
rated are of very large mass, they will, when 
thrown upwardly, bridge electrodes II and I2 to 
complete an electrical circuit through the said 
electrodes for a momentary period until they re 
turn to pool I1 by gravity. When envelope ID'is 
vibrating under the influence of the aforemen 
tioned shock, ball or balls I8 will also be caused 
to vibrate in such a manner `as to dampen the 
vibration ofthe separated mercury globules and 
also to break up the mass of such globules as 
may become separated from pool I'I, so that any 
portions of the mercury which continue to travel 
upwardly will not be of sufiicient dimension to 
bridge the gap between electrodes II and I2. 
The number of balls I8 which may be used in any 
one application will depend upon the severity of 
theshock to which envelope I8 is subjected and 
is limited in number only to the extent that they 
should not appreciably impede the rapid flow of 
mercury from one end of envelope I0 to the other 
end thereof when the switch is reversed in posi 
tion. 

Referring now to Figure 5, this is a modifica 
tion of the switch shown in Figures 1_4, in which 
the splash-preventing member is shown in the 
form of a rod` I9 which may also be formed of 
glass or other material having less density than 
mercury. Like balls IS, rod I9 floats on the sur 
face of the mercury pool I‘I along the central 
axis of envelope It and occupies a substantial 
portion of the space between mercury pool I1 
and electrodes II and I2. The diameter of rod 
I9 should be less than the internal dimensions L 
of envelope I0 so as not to appreciably impede 
the flow of mercury from one end of the envelope 
to the other when the switch is reversed in posi 
tion, and yet it should be sufficient to break up a 
globule of mercury which becomes separated 
from pool I1 to the extent that the globule can 
not bridge electrodes II and I2. 
Figure 6 is a modification of the design shown 

in Figure 5 in that a tubular member 2t having 
a series of indentations 2l arranged in the wall 
thereof is used in place of rod member I9. The 
indentations ZI extend substantially to the cen 
tral axis of member 2t to prevent a mercury 
globule from splashing upward through the 
center portion of member 2t, but they will not 
prevent the passage of mercury through the 
center» of member 2li-when the switch'is rotated 
to a circuit closing position. Member 20 is 
spaced from the inner wall of envelope Ill in the 
same manner as rod member I9 so as to permit 
the restricted passage of mercury about its ex 
terior surface. 

In Figures 7 and 8, a tubular envelope 25 is 
provided with the usual spaced apart electrodes 
I I and' I2 and a'merc'ury pool Il, but differs from 
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4 
envelope I 0 in that a series of conical shaped 
indentations 2B are provided in the wall of the 
envelope to prevent separated globules of mer 
cury from being thrown into circuit bridging 
contact with electrodes I I and I2. The inden 
tations 26 extend inwardly to substantally the 
central axis of envelope 25 and may be arranged 
in any suitable manner. As shown indentations 
26 are spirally arranged in the surface of en 
velope 25, this arrangement being effective to 
avoid splashing, but does not appreciably im 
pede the free ñow of mercury from one end of 
the envelope to the other when the switch is 
rotated from end to end. 

Figure 9 is a cross-sectional view, similar to 
Figure 8, of a modiñcation of the switch shown in 
Figure '7. In place of the conical indentations 26 
shown in Figures 7 and 8, a series of step-like in 
dentations 2l are used which extend slightly be 
yond the central axis of the envelope so as to form 
a zig-zag or tortuous path between mercury pool 
I‘I and the electrodes II and I2. While the form 
of construction shown in Figure 9 differs slightly 
from those shown in the preceding figures in that 
there is not provided a clear path from one end 
of the envelope to the other in which the mercury 
may travel, yet the steps 2l do not actually pro 
vide a delay feature, and' the time required for 
the mercury to travel from one end of the en 
velope to the other may be regarded as being 
substantially instantaneous since the steps 21 
are spaced far enough apart to merely prevent 
separated globules of mercury from being thrown 
directly upward into circuit bridging relationship 
with electrodes II and I2. 
Although numerous changes may become ap 

parent to those skilled in the art, the scope of 
my invention is defined only by the appended 
claims. 

I claim as my invention: 
1. A' mercury switch comprising an enclosed 

envelope, a plurality of spaced apart electrodes 
extending through one portion of said envelope, 
a pool of mercury sealed within said envelope, 
and a plurality of glass balls sealed within said 
envelope and freely moveable therein throughout 
the extent of said envelope to prevent a portion of 
said mercury from bridging said electrodes when 
said switch is jarred while in an inactive posi 
tion, but without impeding the relatively free 
passage of mercury when said switch is moved 
between active and inactive positions. 

2. A mercury switch comprising an enclosed 
envelope, a> plurality of spaced apart electrodes 
extending through one endof said envelope, said 
envelope being partially filled with mercury 
which in an inactive position of said switch is 
positioned remote from said electrodes but 
adapted to move relatively freely in its entirety 
into and away from contact with said electrodes 
upon movement of said switch between said in 
active and an active position, and splash im 
peding means positioned within the interior of 
said envelope and freely moveable therein 
throughout the extent of said envelope, said 
splash impeding means being made of an insulat 
ing material. 

3. An electrically conductive liquid switch com 
prising an enclosed envelope, a plurality of spaced 
apart electrodes extending through one end of 
said envelope, said envelope being partially ñlled 
with an electrically conductive liquid which in an 
inactive position of said switch is positioned 
remote from Said electrodes but adapted to move 
relatively freely in its entirety into and away from 
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contact with said electrodes upon movement of 
said switch between said inactive and an active 
position, and splash impeding means positioned 
within the interior of said envelope and freely 
moveable therein through the extent of said en 
velope, said splash impeding‘means being made 5 
of an insulating material having a density less 
than that of the liquid. 

4. A mercury switch comprising a hermetically 
sealed cylindrical glass envelope, a plurality of 
spaced electrodes extending through one end of 
said envelope, a pool of mercury sealed Within 
said envelope being situated remote from said 
electrodes when said switch is in an inactive posi 
tion, and a nonmetallic member positioned within 
said switch envelope and freely moveable therein 
between the ends thereof, said nonmetallic mem 
bei' preventing a portion of said mercury from 
bridging said electrodes when said switch is 
jarred while in said inactive position but without 
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impeding the rapid iiow of mercury when said 
switch is moved to an active position. 
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