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Our invention relates to electrical switches
and has special reference to electrical con-
tact making devices comprising spaced elec-
trodes that are sealed into a closed container
and are adapted to be brought into electrical
conducting  relation with one another
through the agency of a movable conducting
preferably a liquid, such ag mercury,
osed in said “container, which
upon being tilted is instrumen§a1 n perform-
ing the circuit closing or circuit opening
functions of the switch.,

More particularly, our invention relates
to an electrical confactor device of the char-
acter indicated above, wherein electrical con-
tact making or breaking will always be ef-
fected between two or more bodies of the
conducting liquid. In contact making de-
vices of this type as heretofore used, the cir-
cuit is usually made
body of conducting fluid on the one side and
an electrode of solid conducting material on
the other. With such contactor devices as
heretofore ‘used, it has been our experience
that the occurrence of arcing directly upon
an electrode of solid conductive material will
sooner or later cause deterioration and ex-
tensive pitting of such electrodes, “Particles
of theysolid material will be. driven off or

volatilized and will thus not only greatly ¢

reduce or deform the electrode, but will fur-
thermore contaminate the conducting fluid
and the various insulating portions of the,
switch.

However, with the switch embodying our
bresent invention all arcing directly ‘upon
unprotected surfaces of solid conductive elec-
trodes is avoided. In the device comprising
this invention, the arcing takes place only
between surfaces of the conducting liquid
and ‘hence, if a portion of this hquid is
driven off or volatilized, no permanent in.
jury to the device will result, since upon cool-
ing, the volatilized material will again be-
come liquid and revert to its former condi-
tion. - ‘ ‘

The applicants are well aware that at-
tempts have previously been made to make
circuit, between two
bodies of conducting liquid within a con-
tainer, but in all. such instances it has been
the usual practice to permit the make or
break of the circuit, together with the re.
to occur_directly on or closely

or broken between the
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adjacent to the container walls, This form
of structure is very unreliable for making
or breaking an appreciable quantity of cur-
rent since the heat of the arcing will very
soon destroy the adjacent container wall and
also effect “the formation of,s conductive-
scum over the wall portion, which scum will
short-circuit the switch, Furthermore, if
such switches are hermetically sealed to ex-
clude all oxygen or to retain a suitable in-
sulatiag and inert atmosphere, the heat of
arcing will soon sufficiently deteriorate the
container wall to permit the entrance of air
or the exhaustion of the inert atmosphere

from the container.

In order to avoid the aforementioned de-
fects of the prior devices when used on
heavy. currents, with the structure embody-
Ing our present, invention, the make and
break and the consequent arcing are made
to take place at a point widely spaced from
the container walls, as well as from all other
portions of the switch which may be subject
to injury from the excessive heat. -~ . -

In order to achieve the foregoing advan-
tages, we have developed an electrode struc-
ture having an enlarged head portion which®
is spaced from the container walls and which
is adapted to gather and hold suspended a
rop of the conducting liquid so that when
the main body of the conducting liquid is
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tilted, contact will be made or broken be- -

tween this suspended drop and the main
body of liquid. The suspended drop of con-
ducting liquid will therefore comprise the
actual contact- point of the electrode and
serve to protect the solid conductive portion
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thereof from actual exposure to the arc and

the excessive heat.

"The ‘objects and -advantages above indi-
cated, as well as further aimg of our inven-
tion, will become more fully apparent from

-the following specification and claims taken

in connection with
ing, in which— i . »
Figure 1 is cross-sectional view taken
longitudinally through the centet of an elec-
trical contactor embodying our invention ;
Fig. 2 is a detail sectional view of an
electrode as used in the structure of Tig. 1;
Fig. 8 is a cross-sectional view tuken longi-
tudinally through the center of a modified
form of electrical contactor embodying our

the accompanying' draw-

mvention ;
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Fig. 4 is a sectional view taken upon the
line 4—4 of Fig. 3; and, '

Fig. 5 is.a sectional view similar to Fig-
ure 4 but showing a still further modifica-
tion of the structure embodying our inven-
tion.

The contactor device shown in Fig. 1 com-
prises in a general way a container 10 of
blown glass or other suitable insulating ma-
terial having contained therein a pair of
electrodes 11 and 12 and also a body of con-
ducting liquid such as mercury 13.

The electrodes 11 and 12 may be respec:
tively provided with leading-in wires 14 and
15 sealed into the container in any suitable
manner, such for example, as shown and
described in Patent No. 1,598,875 of Louis
A. M. Phelan and Clifford Hotchkiss, en-
titled “Electrical apparatus”. '

As stated in the above prior application,
the electrodes 11 and 12 should preferably
be formed of a material which is inert in
the presence of an electric are under the
conditions present in the device. In further-
ance of this end, the body of mercury is
preferably refined to an unusual state of
purity
container may be filled with an_inert gas.
- As shown in Fig. 1, the electrode 11 mere-
ly comprises stranded wires extending for
a considerable distance along the container
in a position where they will be submerged
in the body of mercury 13. This electrode
may be joined to the leading-in wire 14 at
a point 16 where the leading-in wire emerges
from the glass. With the joint at this point
all of the leading-in wire is protected by
the glass from exposure within the con-
tainer—only the electrode wire which is
inert under the conditions present, being ex-
posed within the container.

The electrode 12 likewise may comprise a
stranded wire connected at a point 17 to
the leading-in wire 15 and terminated by an
enlarged electrode head in the form of a
solid cylinder 18 having a cavity at 19 in
its lower end. The cavity at 19 may take
any desired form which will serve to retain
therein a drop of the conducting liquid such
as indicated at 20, As here shown the cav-
ity is symmetrical about the axis of the cy-
lindrical electrode head and is formed with
a cross-section of the shape of a segment.
~ In the operation of the contactor shown,
the body of mercury 13 upon being tilted
in the proper direction may submerge the
electrode head 18 and then 1f the container
is tilted in the opposite direction, the mer-
will recede from the electrode thus
opening
been made and broken in this manner for
several times, it has been found that a drop
of the mercury will adhere to the concave
lower end of the electrode and thereafter
each contact will be effected only between

and the remaining space within the

eral embodiments of

the circuit. After the circuit has’
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‘the resulting bodies of the liquid, and the
solid electrode head 18 will be protected

from any direct effects of the arc. If a
portion of the suspended drop 20 ‘becomes
volatized no permanent injury results since
the vapor will soon condense upon
the cold walls of the container and then re-
turn to the main body of the conducting
liquid. B

Figures 3 and 4 illustrate a modified con-
struction embodying our invention wherein
a plurality of the enlarged electrode heads
91 and 22 having concave ends are employed.
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The use of the plurality of electrodes in .

this manner is especially desirable where the
contact is designed to make and break heavy
currents. .

Figure 5 comprises a sectional view simi-
lar to Figure 4, but showing instead of a
plurality of separate electrode heads a sin-
ole large electrode 23 provided with a plu-
rality of cavities, each of which is designed
to retain a suspended drop of the conducting
fluid as at 24. )

In this modification, in order to provide
leading-in wires of suitable current-carry-
ing capacity and at the same time to permit
gas tight seals through the container wall
to be made, a number of spaced conductor
wires or bars as at 25, are used. This con-
struction permits the use of comparatively
small conductor bars or wires, and, there-
fore, reduces the liability of breakage of
the container wall due to expansion or con-
traction in respect to the conductors when
the device is heated.

While we have shown’and described sev-
our invention, it is to
be understood that many further modifica-
tions may be made therein without depart-
ing from the spirit and scope of the ap-
pended claims and we desire that only such
Timitations shall be imposed upon our -
vention as are specifically pointed out in the
claims and such as are required by the prior
art.

Having thus described our invention, what
we. claim ‘as new and desire to secure
Letters Patent in the United States, is:

1. In an electrical switch, a contact mak-
ing and breaking electrode comprising 2a
suspended drop of conducting liquid.

9. In an electrical switch, a contact mak-
ing and breaking electrode comprising a
drop of conducting liquid of substantial
volume suspended from and covering the
lower end of a solid conductive member.

3. An electrical switch comprising & tilt-
able container, two normally  vertically
spaced bodies of conducting liquid of sub-
ctantial volume therein that unite to close
a circuit upon tilting the container, one of
said bodies being suspended. from a conduc-
tive member to which it is attached by ad-
hesion.
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4. An electrical switch comprising a tilt-
able container, a movable body of mercury
therein, and an electrode to which a sus-
pended body of mercury adheres at a point
spaced from the container walls while the
remainder of said body of mercury is sep-
arated from the said adhering suspended
displaced upon tilt-
ing of the container.

5. Means for making and breaking an
electrical circuit comprising a container, a
pair of electrodes, and two volumes of con-

~ductive liquid therein that are each of sub-

stantial size and which upon tilting the con-
tainer unite or separate at a point spaced
from the container walls, one of said vol-
umes constituting a suspended body of con-
ductive liquid that attaches itself by adhe-
sion to one of said electrodes, the other of
said electrodes being adapted to engage with
said other volume of mercury.

6. In a mercury switch, an electrode of
solid conductive material formed in g shape

- to retain in suspended relation a substantial
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mass of mercury thereon as a contacting
point, ‘

7. An electrical switch comprising an her-
metically sealed tiltable container, a main

‘movable body of conducting liquid therein,

and an electrode for ‘contacting with said
body on tilting said switch, said electrode
having a concave lower end upon which a
portion of said body of conducting liquid
adheres in suspended relation, _

8. In a mercury switch, an electrode of
solid conductive material that is wetted by
mercury under predetermined conditions,
sald electrode being formed with a cavity to
retain in suspended relation a substantial
mass of mercury thereon as g contacting
point, :

9. In an electrical switch, a contact mak-
ing and breaking electrode for heavy cur-
rents comprising a plurality of suspended
drops of conducting liquid.

10. An electrical switch comprising an
electrode having a plurality of cavities at its
lower surface, and a body of conductive lig-

~ uid for contacting with said surface at pre-
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determined- times, said cavities serving to
severally hold a portion of said body of con-

ductive liquid in suspended position.

11. A tiltable electric switch comprising a
container, a main body of mercury therein
which is connected to one electric terminal of
said switch, an electrode in said container
for holding in a suspended position a sec-
ond body of mercury which attaches itself to

said electrode by adhesion whereby said sec-

ond body of mercury is spaced from the
walls of said container, said bodies of mer-
cury being brought into circuit making and
breaking relation on tilting said container
whereby the electric circuit is made and
broken ‘at points spaced from the container
walls, and means for connecting said sus-
pended body of mercury and said electrode
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to another electric terminal of said switch.

12. A tiltable electric

switch comprising a
container, a main body

of mereiry ﬁh.ergin

which is connected to one electri¢ ‘terminal *

of said switch, an electrode to which Sec-
ond body of mercury is held through the
action of adhesion in suspended relation and
spaced from the walls of said container, said
bodies of mercury being brought into circuit
making and breaking relation on tilting said
container whereby the electric circuit is made
and broken at points spaced from the con-
tainer walls, and means for connecting said
suspended body of mercury and said elec-
trode to another electric terminal in said
switch., ‘

13. An electric switch
container, a main body of mercury therein,
which is movable on the tilting of said con-
tainer, means for connecting said main body
of mercury to one electric terminal of said
switch, an electrode to which a second body
of mercury is held through the action of ad-
hesion in suspended relation and spaced
from the walls of said container, said bodies
of mercury being brought into circuit mak-
ing and breaking relation on tilting said
container whereby the electric circuit is made
and broken at said second body of mercury
which is spaced from. the container walls,
and means for connecting said suspended
body of mercury and said electrode to an-
other electric terminal of said switch.

In witness whereof, we have hereunto sub-
scribed our names.

LOUIS A. M. PHELAN.
CLIFFORD HOTCHKISS.
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