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1

'The principal object of this invention is to
increase the life and current carrying capacity of
mercury switches, particularly those of the metal
envelope, mercury displacement type. - Hereto-
fore, a switch of this type which could carry 20
amperes af;, 110 voits D. C. with an inductive load
was considered a heavy duty switch, and its per-
formance about the best that could be achieved
in such a switch. With the present invention,
however, the current carrying capacity of switches
of this type has been at least tripled without
shortening the life of the switch.

One problem involyed in the operation of a
high load mercury switch arises from the fact that
mercury has both unfavorably high resistivity or
specific resistance and unfavorably low specific
heat. On the one hand, the effectiveness of a
given electric current to generate heat by internal
resistance is more than 55 times as great in mer-
cury as in copper and, on the other hand, such in-
ternally generated heat has a temperature-rais-
ing effect on mercury three times as great as on
copper.

Another problem resides in the necessity first, of

employing metal for a high pressure switch en-

velope and second, of using a metal displacement
member in the envelope to serve as an armature
for electromagnetic actuation of the switch.
Since one terminal of such a mercury switch is
connected to the metal envelope and since the
resistivity of the armature is lower than the re-
sistivity of the mercury, current in the switeh
circuit tends to flow through the displacement
member to or from the envelope. This tendency
may be readily understood when it is congidered
that the resistivity of iron is approximately one
eighth the resistivity of mercury,

The tendency for current to fow hetween the
metal envelope and the enclosed armature in-
creases with the switch current and. is highly ac-
centuated if the armature is in close proximity
to the wall of the envelope. Tt is desirable to place
the material of the armature close to the envelope
wall hoth for the pburpose of keeping the arma-
ture spaced away from the central arcing zone
of the switch and for the purpose. of causing the
armature to be guided in its operative movement
hy the surrounding envelope wall,

In the type of displacement mercury switch in

which the present invention has special utiIity, a

cylindrieal armature is surrounded. by a cylindri-
cal metal wall of the envelope and the armature
is usually provided with peripheral guiding por-
tions or radial spacer projections for coopera-
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‘metal surfaces are smooth for minimum friction,

the interior.of the envelope being polished. Light
current flow between the envelope wall and the
ferromagnetic sleeve may have no seriously unde-
sirable effect but any substantial current, say 20

-amperes or more, will tend to melt the two metals

and in a relatively short period of service result
in such roughened and pitted coacting surfaces as
Yo seriously interfere with freedom of movement,
of the armature. -Sustained current flow sub-
stantially above 20 amperes may, in a conven-
tional switch  construction, actually weld the
armature and envelope together.

A feature of my invention is the concept that
the two problems of avoiding excessive mercury
temperature and of avoiding serious deteriora-
tion of the coacting surfaces may be solved by the
single expedient of properly extending a con-
ductor-of low resistivity and high current capacity
from the metal envelope to the make-and-break
zone of the switch. This expedient efficiently ac-
complishes its purpose, first, because it shortens
the path of current fow through mercury and,
second, because it affords a path of current from
the envelope to the make-and-break zone of so
much higher conductance than any possible path
through the armature that no significant or
damaging amount of current can flow between
the envelope and the armature.

It is to be noted that shortening of what may
be termed the “mercury path” by employment
of the low resistance conductor enters into the
solution of both problems since shortening the
distance of current flow through the mercury
both reduces the heating action of the current
on the mercury and favors current flow through
the conductor rather than through the armature.
In my preferred construction, the conductance
differential in favor of the conductor is increased
by making the conductor relatively large in cross
section and may be further increased by fabri-
cating the conductor from material having sub-
stantially lower resistivity than the material of
the armature.

One of the special objects in the preferred
practice of my invention relates to the construc-
tion and mounting of a nonmetallic cup to hold

-3 pool of mercury around one of the switch elec-

trodes. In certain prior art practices, the ce-
ramic material of a cup wall ig fused or otherwise
honded to some other material either for the
burpose of building up the cup itself or the pur-
pose of mounting the cup on a suitable support.
It has been found that any necessity for such
bonding limits the choice of cup materials. If
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fusing is employed, the most desirable ceramics
may be precluded by the necessity. of matching
the interjoined materials with respect to ‘their
coefficients of thermal expansion. It has also
been found that any necessity to employ a bond-
ing agent involves certain difficulties since many
bonding substances deteriorate in the presence of
mercury, often with the resultant production of
undesirable impurities.

The problem of mounting a nonmetallic cup on
an electrode or other support is especially trou-
blesome in those prior art arrangements in which
some mounting means extends through ang is
bonded in an aperture in the bottom of the cup.
Any deterioration of a bond in such location pro-
vides a short-circuit path of mercury through
the cup aperture to make the switch inoperative
or at least operative only in a faulty manner.
With respect to the fabrication and mounting of
a cup to contain a mercury pool, it is my object to
provide a simple and effective mode of mounting
a nonmetallic cup in the form of a unitary and
imperforate body of material whereby bonding
substances may be dispensed with entirely or
only simple bonding substances or agents may be
required. Since the cup body is imperforate, no
bonding material is required to function as a mer-
cury seal to prevent short circuiting and there-
fore any bonding substances or expedients em-
ployed need function merely as a mechanical con-
necting means with no consideration for leakage.

Other objects of my invention relate to meth.
ods and materials pertinent to the cost of manu-
facture and the ease of assembly of mercury
switches. Some of these objects are to eliminate
glass blowing thereby both to lower the cost of
manufacture and to avoid excessive variation in
the dimensions of fabricated parts; to provide for
increased use of automatic machinery in the fab-
rication of mercury switches; to decrease the
number and extent of testing operations required
in the course of manufacture; and to achieve such
uniformity in the switch parts as to simplify as-
sembly and make possible the manufacture of
substantially uniform subassemblies from ran-
domly selected parts.

The above and other advantages of my inven-
tion will be apparent in the detailed description
to follow taken with the accompanying drawing.

In the drawing, which is to be regarded as il-
lustrative only:

Ple. 1 is a sectional view of a preferred form
of my switch in one of its two operative positions;

Fig. 2 is a transverse section taken as indi-
cated by the line 2—2 of Fig. 1;

Tig. 3 is a view similar to Fig. 1 showing the
switch in its second operative position;

Pig. 4 Is a sectional view of an alternative form
of my invention; and,

Fig. 5 is a fragmentary sectional view illustrat-
ing a modification of the construction shown in
Fig. 4. .

The preferred embodiment of the invention
shown in Figs. 1-3 includes a cylindrical switch
envelope 10 enclosing a mercury fill {1 and a dis-
placement means generally designated 12, the
displacement means being in the form of an ar-
mature for electromagnetic switch actuation. In
the normal or de-energized state of the switch,
the displacement means 12 is free to float with
its lower end partially submerged in the mer-
cury fill as shown in Fig. 1. Energization of an
exterior electromagnetic means generally desig-
nated 13 draws the displacement means 12 down-

10

15

20

25

30

35

40

45

80

60

63

78

4
ward to the position shown in Fig. 2 thereby rais-
ing the level of the mercury fill.

The electromagnetic means 13 may comprise
a coil 15 having an iron circuit 16 and provid-
ing an axial opening to receive and retain the
switch envelope 10, In the particular construc-
tion shown in the drawing, the iron circuit in-
cludes two circular pole pieces i1 deflning an
air gap 18 and the switch envelope 10 is mounted
in proper position relative to the air gap by a
rubber collar (9 tightly embracing an insulating
sleeve 20. The insulating sleeve 20, which may
be Bakelite, completely surrounds the switch en-
velope 10 and is suitably bonded thereto. Pref-
erably a bracket 24 is adjustably mounted on the
iron circuit 16 by a machine screw 28 to engage
the rubber collar 19 as shown.

The switch envelope {0 comprises a cylindrical
wall 2f, an upper cap 22, and a lower cap 23.
The cylindrical wall 21 is polished on its inner
surface to minimize frictional resistance to move-
ment of the displacement means {2 and is coun-
terbored at its opposite ends to provide shoulders
25 and cylindrical flanges 26 to seat the two caps
22 and 23. The cylindrical wall 21 of the en-
velope should he made of metal that is nonmag-
netic and also resistant to wetting by mercury. A
suitable metal, for example, is a stainless steel
known as “18-8 Steel” having besides iron, ap-
proximately 18% chromium and 8% nickel.

The upper cap 22 may be & metal disc or a
pressed sheet metal member with an upturned
flange 27 to nest inside of the cylindrical flange
26 against the shoulder 22. The joint between
the cap 22 and the cylindrical wall 21 of the en-
velope may be sealed in any suitable manner,
for example, by welding as indicated at 28. The
cap 22 has a central flanged aperture 30 to em-
brace a body of insulating material 31 having
the function of holding a switch electrode 32.
The electrode 32 extends into the interior of the
switeh envelope 10 and at its outer end is adapted
for connection with a wire 33 of the circuit to
be controlled by the switch.

Tt is requisite that the materials of the cap 22,
the insulating body 31 and the electrode 32 all
have substantially the same coefficient of ther-
mal expansion to maintain effective sealing rela-
tionships under varying temperature conditions.
In my preferred embodiment of the invention, the
electrode 32 is made of rifolybdenum, the insulat-
ing body 31 is a hard glass such as Corning
G705AJ fused both to the electrode and to the
cap, and the cap 22 is fabricated from a metal
known to the trade as “Kovar,” an alloy manu-
factured by Stupakoff Laboratories, Pittsburgh,
Pennsylvania.

The second wire 35 of the circuit to be con-
trolled by the switch may be soldered to the
cap 22 as indicated in the drawing or may be
attached to any other part of the switch en-
velope 10.

The lower cap 23 likewise is formed with a
cylindrical flange 36 to nest against the shoulder
25 at the lower end of the cylindrical wall 24,
the cap being sealed by welding 31. The cap 23,
which may be machined from cold rolled steel, is
formed preferably with an inner central boss 38
and has an axial bore 40 sealed by a headed pin
or plug 81. In the course of manufacture, air
may be evacuated from the welded envelope
through the bore 40 and then a suitable inert gas
or mixture of inert gases may be introduced
through the same bore to fill the envelope under
pressure. The gas or gases may be selected from
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a group comprising hydrogen, nittogen, argon,
and heliuin hydride. ~After the gas has been
Introduced to the desired _bressure, the head of
the pin or plug 41 is-welded to seal the bore 49,
Mounted on the 1gwer ‘cap 23 within the in-
terior of the switch envelope is 2 conductor 42
which may be regarded as a second electrode since
it cooperates with the first electrode 32 for ‘switch
action in a central make-and-break zone. In
accord with the basic .concept of my invention,
the conductor 42 is designed to provide a path of
relatively low resistance and relatively high cur-
rent-carrying capacity from the switch envelope
to the make<and-break zone, This purpose is ac-
complished by usini conducting material of suffi-
and' sufficiently large in

.

ciently low resistivity
€toss section, A chromium-plated copper con-
duetor may be preferable because the resistivity
of ¢opper i is Substantially lowsr than the re-
sistivity of the iron .ot steel of the displacement
means 12. A ‘chromium-plated iron or steel con-
ductor of larger cross section would be equivalent.
The conductor may be fabricated from- <188
steel” since it is desirable that the conductor be
nonmagnetic and resist wetting by mercury.
‘€old relled steel is alsg satisfactory.

The tonductor or electrode 42 may he mounted
on the lower cap 23 in any Suitable manner oy
may be fabticated in one piece with the cap. In
the ‘depicted construction, fhe  conductor is a
round rod machined to pbrovide a circular flange
43 atits Iower end to snugly and rigidly embrace
the "cap boss 38. A'press fit may be relied upon
to unite the conductor with the cap or the con-
ductor may be welded to the cap as indicated at
45. The lower end of the conductor 42 has a
short axial bore 48§ and a diametrical hore 41 for
communication with .the previously tentioned
aXxial bore 40 of the cap to complete the rassage
for'evacuating the envelope and chaiging the en-
velope with inert gas.

In the preferred embodiment 6f the invention
shown in Pig. 1, the conductor or electiode 42
Supports a ‘cup 48 for retaining a pool of mer-

-cury 50 immersing the end of the upper electrode
cup may he constructed in any
suitable manner and may be mounted in any
suitable manner, a feature of the ‘present form
of my invention ‘is the concept of employing an

impetrforate cup body in niechanical engagement ¢

with the coriductor 42, instead of employing . a
cup body that has an aperture for mounting
the cup Tequitinig a sealing ‘agent to prevent the
formation of g short-circuiting hercury path
through its apertire. Thus, as shown in - the
drawing, the cup 48 may e 4 one-piece ceramic
body having a stem orpiojection 51 fitting snugly
and rigidly into a socket or recess 59 in the
upper end of the conductor 43. To prevent re-
traction of the cup stem, I may insert a cotter
Pin or rivet 53 diametrically through the cup stem
and through the sutrounding wall of the socket,
If desired, a bonding substance may be em-
Dloyéd instead of the cotter pin. For example, the
. Stem of the cup may be dipped in mwolten glass
before heing inserted into the electrode socket,
the molten glass cooling to form a strong me-
chanical bond. As so employed, the bonding sub-
stance need not perform the funetion of a seal
and may; in fact, be quite inefficient as a liquid
seal.: It is apparent that by virttue of the de-
scribed construction, T am free to employ any de-

sirable ceramic material for the eup without re-

gard to the coefficient of thermal expansion of 7
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the ceramic material, the fusibility of the ma-
terial, ‘or the finghess of its graify structure,

The displacement means or armature 12 ihay

comprise g cylinder 55 of suitable ferromagnetic
material sch as iron and may be formed with
radial projections oy Be otherwise designed for
guiding cooperation with the surrounding switch
envelope. In the presernt construction, foi ‘ex~
ample, the cylinder 55 is formed with integral
radial flanges 56 at its top and bottom, each of
the flanges being cut away as showa in Fig. 2
to provide guiding lugs 57 and intervening nier-
cury-flow passages ‘58. ‘
~ Preferably, I employ coil springs 60 of non-
magnetic material at the opposite ends of the
ferromagnetic cylinder 58 to serve as buffer
means. If either of the caps 22 and 23 is of
ferromagnetic material, such coil springs are
especially desirable to prevent the displacement
means from clinging to the cap magnetically,
The term “displacement means” is to be under-
stood either as applying to the ferromaghetic
cylinder 55 aloneé or as covering the cylinder to-
gether with its coil springs 60,

In some pragctices of my invention, such as the
bractices illustrated in the present disclosure, I
blace a wall of insulating material such as glass
or some- suitable ceramic between the displace-
ment means 55 and the ‘cup 4§ for the purpose
of lengthening the minimum possible path of
mercury from the displacement means- to the
beol 50 in the cup. Any cuirent flowing between
the displacement means and the cup must pass
around ‘the ends of such an insulating wall, Ob-
viously the insulating wall may be fixedly mount-
ed in the switch envelope in any suitable man-

‘ner or may be carried by the ferromagnetic cyl-

inder 55. In my present construction, the insu-
lating wall is in the form of a cylinder or tube
61 mounted inside the ferromagnetic cylinder in
the manner of a liner. Preferably the insulating

- Cylinder 61 extends beyond the lower end of the
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- through. .

ferromagnetic cylinder 55 but terminates short

Of the unrestrained extent of the lower coil spring
60. ' :

The employment of an Insulating wall such as
the cylinder 61 is highly desirable because it
enables mé to design the mercury switch compact-
ly, especially in cross section. It is to be under- -
stood, however, that the insulating wall may be
omitted in some bractices of my invention since
the conductance differentiaj réquired to confine
currenit flow substantially' to the conductor or
electrode 42 may be achieved by increasing the

‘diaméter of- hoth switch envelope and the dis-

placement ‘means to provide relatively great ra-
di _IMSpa'ci‘ng between the cup 48 and the sur-
rounding material of the ferromagnetic cylinder
55. - -

means ‘with a suitaple high resistance material
selected from Mmatéiials that will not react with
the mercury. For example, I may coat ot least
the peripheral sutface ‘of the displacement means
with ‘magnetic o%idé of iron Fe3Os as stated in
my Patent 2,121:804 issued June 28, 1938. When
such a coating ig formed on' the displacerment
means, the resistance of the displacement, means
multiplies to discourage’ current flow there-

The operation of the described switch may pe
readily understood from the foregoing descrip-
tion. In Fig. 1, the coil 15 is de-energized, dis-
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placement means 12 is at its upper position by
virtue. of its bouyancy with respect-to the mer-
cury fill, and the mercury fill is at its minimum
liquid level 62 substantially below the rim of the
cup #8. No current can flow through the switch
because the major mercury body is separated from
the mercury pool 50. No short circuit through
the cup is possible because the cup is of unitary
imperforate construction. Energization of the
electromagnet draws the displacement means 12
to its lower position shown in Fig. 3 thereby dis-
placing the mercury to the maximum liquid level
63, the maximum liquid level being above the
rim of the cup 48 to cause the major mercury bedy
to merge with the pool 50 to form a conducting
bridge between the upper electrode 32 and the
lower electrode 42.

It is to be noted that in the closed position
of the switch shown in Fig. 3, current flow be-
tween the two electrodes passes through mercury
for only a short distance since the conductor A2
extends upwardly close to the bottom of the mer-
cury cup, and extends laterally substantially to
a vertical plane at the side of the cup. On the
other hand, any current flowing between the
displacement means 12 and the upper electrode
32 must pass under the lower edee of the insu-
lating cylinder 61 to traverse an excessive dis-
tance through the mercury. . Since the resistivity
of the mercury is so much greater than the re-
sistivity of any of the structural metals, the dis-
parity in length of the available mercury paths
may alone account for the required favorable con-
ductance differential. . The conductance differen-
tial is, however, augmented by making the con-
ductor 42 relatively massive.

The second embodiment of my invention shown
in Fig. 4 is largely similar to the first described
form, as indicated by the use of corresponding
numerals to designate corresponding parts. In
this second form of the invention I employ a
relatively extensive upper electrode 79 and mount
a mercury cup 11 on the lower end of the elec-
trode. Here again, the ceramic body of the cup
is unitary and imperforate to avoid any possibility
of a short circuit through the cup wall. For
mounting the cup Tl on the electrode 19, I rely
upon a mechanical relationship, for example,
forming the lower end of the electrode with screw
threads to engage complementary threads in an
axial recess 12 in the bottom of the cup.

A lower conductor or electrode 76, shown in
Fig. 4 does not have the function of supporting
the cup 11, and therefore need not make actual
contact with the cup. It does, however, have the
function of creating the required conductance
differential and therefore is relatively large in
cross section and extends upward a sufficient
distance to materially shorten the mercury path
between the two electrodes. Preferably the lower
conductor extends laterally, as shown, to sub-
stantially a vertical plane at the side of the cup
so that current may flow .in substantially a
straight line from the lower electrode along the
side of the cup to the mercury pool.

Instead of relying on a screw thread engage-
ment between the upper electrode 10 and the cup
11 or like mechanical relationship, I may use &
bonding substance.  Thus, as indicated in Fig. 5,
the screw threads may be omitted from both the
electrode and the cup recess and an intervening
layer 11 of glass or other suitable material may be
relied upon to hold the cup rigidly on the lower
end of the electrode. : ‘

Fither the switch shown in Figs.. 1-3 or the
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ment means is lifted from

switch shown in Fig. 4 may be designed as a front
contact switch or a back contact switch, that is
{0 say, may be normally open or normally closed
when the electromagnet coil is de-energized. It
will be nofed. that the specific form shown in
Pigs. 1-3 is a front contact switch while the spe-
cific form shown in Fig. 4 is a back contact
switch. .

. ¥ig. 4 shows the displacement means 12 float-
ing on the mercury fill with the liquid level of
the fill sufficiently high to immerse the cup T1.
TUpon energization of the coil i5, the displace-
its normal floating
position sufficiently to cause the liquid level of
the mercury fill to drop substantially below the
iip of the cup 71 to open the circuit. L

My description, in specific detail, -of preferred
forms of the mercury switch will suggest to those
skilled in the art varlous changes and substitu-
tions under my basic concept and I reserve the
rights to all such departures from my description
that properly lie within the scope of my appended
claims.

I claim: ’

1. In a mercury switch. a metal switeh envelope
for connection with one side of a circuit, a mer-
cury fill in the envelope, a metal displacement
menns of hollow configuration in said envelope,
ineans to shift said displacement means thereby
to vary the liguid level of the mercury fill, an
clestrode for the other side of the circuit having
o portion exposed for mercury contact between
the minimum and maximum levels of the mer-
fill, and a conductor of lower specific re-
fce than mercury extending from the wall
~f said envelope to a point sufficiently near said
cxposed portion of said electrode to provide .a
mereury path to the exposed portion substantially
shorter than mercury paths to said exposed por-
tign from any points on said displacement means
whereby said conductor cooperates with the mer-
cury fill to provide a path: from said envelope to
said exposed portion of substantially greater con-
ductance than any path through said displace-
ment, means and thereby prevents damaging cur-
rent Bow between the envelope and the displace-
neent means under relatively high switch loading.

2 Tn a mercury switch, a metal switch envelope
for connection with one side of a circuit, a mer-
cury fill, & metal displacement means of hollow
configuration in said envelope, said displacement
means being shaped and dimensioned for guid-
ance hy the envelope, means to shift said displace-
ment means thereby to vary the liquid level of
the mercury fill, a cup fixedly supported within
the interior of said displacement means to hold
a pool of mercury between the minimum and
maximum liquid levels of the mercury fill, an
electrode for the other side of the circuit con-
tacting said pool, and a conductor of lower spe-
cific resistance than mercury extending from the
wall of said envelope to a point sufficiently near
said cup to provide a mercury path to the interior
of said cup substantially shorter than mercury
paths to the interior of the cup from any points
on said displacement means whereby said con-
ductor cooperates with the mercury fill to provide
a path from said envelope to said pool of sub-
stantially greater conductance than any path
through said displacement means and thereby
prevents damaging current flow between the
envelope and the displacement means under rel-
atively high amperage switch loading.

3. In a mercury switch, a metal switch envelope
for connection with one side.of-a circuit, a mer-
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cury fill, a metal displacement means of hol-
low configuration in said envelope, said displace-
ment means being shaped and dimensioned for
guidance by the envelope, means to shift said dis-
blacement means thereby to vary the liquid level
of the mercury fill, a cup fixedly supported witii-
in the interior of said displacement means to hold
a pool of mercury between the minimum and
maximum liquid levels of the mercury fill, an elec-~
trode for the other side of the circuit contacting
said pool, and a conductor of relatively large cross
section of metal having substantially lower spe-
cific resistance than mercury and substantially
lower specific resistance than the material of
said displacement means, said conductor extend-
ing from the wall of said envelope to a poing suf-
ficiently near said cup to provide a mercury path
to the interior of said cup substantially shorter
than mercury paths to the interior of the cup
from any points on said displacement means
whereby said conductor cooperates with the mer-
cury fill to provide a path from said envelope to
said pool of substantially greater conductance
than any path through said displacement means
and thereby prevents damaging current flow be-
. tween the envelope and the displacement means
under relatively high amperage switch loading.
4. A mercury switch as set forth in claim 3
in which said conductor is formed with a pas-
sage for communication with the exterior of said
envelope in the course of manufacture and in
which means is provided to seal said passage.
5. In'a mercury switch, a metal switch envelope
for connection with cne side of g circuit, a mer-
cury fill, a metal displacement means movable
in such envelope, meang to shift said displace-
ment means thereby to vary the liquid level of
the mercury fill, a cup fixedly supported in said

envelope to hold a pool of mercury above the-

minimum liquid level of said fill, an electrode for
the other side of the circuit contacting said pool,
a nonconducting wall between said displacement
means and said cup to lengthen the path of con-
duction through the mercury fill from the dis-
placement means to said pool, and a conductor
of substantially less specific resistance than mer-
cury connected with said envelope, said conductor
extending toward said cup to lessen the path of
conduction through the mercury from the en-
velope to the pool whereby the conductance from
the envelope to the pool through said conductor
is substantially greater than the conductance from
the envelope to the pool through said displace-
ment, the conductance differential being sufficient
to preclude damaging current flow between the
envelope and the displacement means under rel-
atively high amperage switch loading.

6. In a mercury switch, a metal switch enve-
lope for connection with one side of s circuit, a
mercury fill, a metal displacement means mov-
able to vary the liquid level of said mercury fill,
means to actuate said displacement means, metal
buffer means yieldingly extending from the sub-
merged end of said displacement means, a cup
fixedly supported in said envelope to hold a pool
of mercury between the minimum and maximum
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liquid levels of the mercury fill, an electrode for
the other side of the circuit contacting said pool,
a wall of insulating material between said dis-
placement means and said cup to lengthen the
path of conduction through the mercury from
the displacement means to said pool, said wall
being carried by said displacement means and
terminating short of the unrestrained extent of
said buffer means, and g conductor of substan-
tially less resistance than mercury extending from
said envelope towards said cup to lessen the path
of conductance from the envelope to the pool
through the mercury whereby the conductance
from the envelope to the pool through said con-
ductor is sufficiently greater than the conductance
from the envelope to the pool through said dis-
placement means to preclude any damaging cur-
rent flow between the envelope and the displace-
ment means under relatively high amperage
switch loading.

7. In a mercury switch, a metal switch enve-
lope for connection with one side of a circuit, a
mercury fill, & metal displacement means of hol-
low configuration within said envelope having
beripheral portions for guiding cooperation with
the envelope, means to shift said displacement
means thereby to vary the level of the mercury
fill, a cup to hold a pool of mercury above the
minimum liquid level of the fill, an electrode for
the other side of the circuit contacting said pool,
and a support means rigidly carrieq by the en-
velope for supporting said cup, said support means
being of material of substantially lower specific
resistance than mercury and extending to a point
providing a mercury path to the interior of said
cup substantially shorter than mercury paths to
the interior of the cup from any points on said
displacement means whereby said support means
cooperates with the mercury fill to provide a path
from said envelope to said pool of substantially
greater conductance than any path to said pool
through the displacement means and thereby pre-
vents damaging current flow between the envelope
and the displacement means under relatively high
amperage switch loading.

8. In a mercury switch, a metal switch enve-
lope for connection with onhe side of g circuit, a
mercury fill, a metal displacement means mov-
able in the envelope to vary the liguid level of
the mercury fill, means to actuate said displace-
ment means, g non-metallic cup to hold a pool
of mercury between the minimum and maximum
liquid levels of said fill, a first electrode for the
other side of the circuit, contacting said pool, and
a second electrode extending from a wall of said
envelope to said cup to support the cup, said sec-
ond electrode in at least one transverse dimen-
sion extending substantially to the side of the cup
thereby providing a mercury path from the sec-
ond electrode along the side of the cup to said
pool, substantially shorter than the shortest mer-
cury path from the displacement means to the
pool to prevent damaging current flow between
the switch envelope and the displacement means
at relatively high amperage switch loading.

CARL H. LARSON.




