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My invention relates to mercury switches, and 
more particularly to an improved electrode struc 
ture for use in such devices. . . . - • 
... In mercury Switches, two electrodes and a body 
of mercury, are ordinarily provided within a 
sealed envelope, one of the electrodes being dis 
posed within the envelope in such manner as to 
be intermittently immersed by the mercury and 
thereby complete the circuit through the elec 
trodes. To prevent premature destruction of the 
intermittently, immersed electrode, a cup is pro 
vided within the envelope to retain a small quan 
tity of mercury in continuous contact with the 
intermittently immersed electrode so that any 
arcing, which occurs in making or breaking the 
circuit through the electrodes, will occur between 
two bodies of mercury. While this arrangement 
is satisfactory, difficulty has been experienced in 
mounting the electrode cup within the switch. 
There are broadly three methods of mounting 

the electrode cup, namely, by fusing the electrode 
cup to a glass electrode sleeve, by the use of 
cement, or by mechanical means. A fused bond 
has proved satisfactory, but is slow and expen 
Sive to form and the choice of ceramic material 
which may be used to form the cup is limited, as 
the material must have substantially the same co 
efficient of thermal expansion as the glass inor 
der to prevent cracking of the fused portion with temperature changes, 
eral, unsatisfactory as they are subject to unex 
pected failure and leakage, and tend to introduce 
objectionable impurities into the mercury and 
the gas fill. Mechanical means heretofore em 
ployed have, in general, been objectionable, either : 
because the cup has not been held firmly in posi 
tion, or because the breakage of the fragile 
ceramic material during assembly has been exces 
sive. In substantially all cases, however, where 
the cup is firmly held in place, some one or more 
walls of the cup has been formed with an open 
ing adapted to be subsequently sealed by fusion, 
cement, or other means. This sealed opening is a 
point of potential leakage, and is, therefore, ob-, 
jectionable. . . . . s 
Among the objects of my invention are the 

provision of improved and simplified means 
whereby an integrally formed ceramic cup hav 
ing imperforate walls may be attached to a switch 
electrode without regard to the coefficient of 
thermal expansion of either material, which will 
provide a strong trouble-free bond, which may 
be easily formed and attached without danger. 
of breakage, which may be attached directly to 
an electrode and which does not employ, cement. 

Cement.bonds are, ingen 
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These and other objects will become apparent 
from the following specification and from the drawings, in which “ . . . . . . . . . . 

Fig. 1 is a vertical sectional view of a displacer 
type mercury switch illustrating one embodiment 
of my invention; ... . . . . . . . . . . . . . " - - - - 

Fig. 2 is a vertical sectional view of a displacer 
type mercury switch illustrating a modification 
of the embodiment shown in Fig. 1; 

Fig. 3 is a vertical sectional view of a displacer 
type mercury switch illustrating a modified form 
of my device incorporating a time delay element; 

Fig. 4 is a vertical sectional view of a displacer 
type mercury switch illustrating another embodi 
ment of my invention; * * * 

Fig. 5 is an isometric view of the electrode 
structure illustrated in Fig. 4; 

Fig. 6 is a vertical sectional view of a modifica 
tion of the electrode structure illustrated in 
Eig. ?; . . . . . . : 

Fig. 7 is a vertical sectional view of a displacer 
type switch illustrated in another embodiment 
of my-invention; and . . . . . - 

Fig. 8 is a vertical sectional view of another 
form of my invention similar to that illustrated in Fig. 7. - ?? 

Referring to the drawings, Fig. 1 illustrates a 
mercury switch relay including a coil if having a 
central opening, a switch envelope 2 disposed 
within the coil opening, a mercury fill 3 within 
the switch envelope and a magnetically respon 
sive displacer 4 for shifting the level of the mer 
cury fill in response to energization by the coil 

. The coll may be provided with an external 
iron circuit including pole sleeves 6 extending 
into the coil opening and defining an air gap 
7. A continuously immersed foot electrode 8 

is sealed through the bottom wall of the envelope 
2, the inner end of the electrode being in con 
tinuous contact with the mercury fill 3. An 
electrode 9 extends through the upper end of 
the envelope 2 and is adapted to be intermit 
tently immersed by the mercury fill. The length 
of the electrode 9 may be varied with the amount 
of mercury, within the switch and the difference 
between the high and low levels of the mercury, 
fill, but ordinarily may extend downwardly into 
the envelope to a point: slightly below the low. 
level of the mercury fill. The electrodes 8 and 
9, may suitably be formed of molybdenum and 
the switch envelope, 2 may be of a hard boro 
silicate glass, as these materials have substan 
tially equal coefficients of thermal expansion 
which permits the formation of a satisfactory 
metal to glass seal. - . . . . ? ? ??? 
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employed in conjunction with a relatively heavy 
electrode cup such as may be employed in a 
heavy duty Switch. 
As a modification of the structure shown in 

Figs. 4 and 5, the transverse disc 34 and spring 
36 may be mounted on the lower electrode 23. 
In this modification a ceramic cup 39 is formed 
as a hollow cylinder having a transverse inter 
mediate wall 42, the diameter of the cylinder is 
made substantially equal to the diameter of the 
disc 34 and may, therefore, be slipped over the 
upper end of the foot electrode 23 by compress 
ing the spring section 36, which upon release 
will frictionally engage the inner walls of the 
cup 39. The walls of the cup extend upwardly 
above the intermediate partition 42 and around 
the electrode 9 to form a mercury cup, desig 
nated 44. 
Another method of attaching an electrode cup 

is illustrated in Fig. 7, wherein glass is used to 
bond the Cup to the electrode. In this modifi 
cation, a ceramic cup 46 similar to the cup de 
scribed in connection with Fig. 1 is provided 
with an opening 47 extending outwardly par 
tially through the base of the cup, the diameter 
of the opening being substantially equal to the 
diameter of the electrode 9. The cup 46 is at 
tached to the electrode 9 by depositing a thin 
film of molten glass 48 on the end of the electrode 
and inserting the electrode into the opening 
formed in the base of the cup 46 while the glass 
is still in a flowable condition. The glass fuses 
to both the ceramic material and to the electrode 
but will form what would ordinarily constitute 
an unsatisfactory bond, in that the glass will 
check and crack unless the coefficients of ther 
mal expansion of the electrode, the glass, and the 
Ceramic material are substantially equal. I have 
found that this checking and cracking does not 
greatly weaken the bond of the glass to the 
metal or to the ceramic material and that it is, 
therefore, immaterial whether or not checking 
or cracking of the glass occurs; for, in my struc 
ture the switch cannot be short circuited by mer 
cury seeping through the cracks formed in the 
glass. 
This type of cup may also be mounted on the 

foot electrode, as shown in Fig. 8 wherein a 
Ceramic Cup 49 is provided with an opening 52 
extending inwardly partially through the base of 
the cup to receive the upper end of the foot elec 
trode 23. A thin film of molten glass 53 may be 
deposited on the upper end of the electrode 23 
and sealed to the cup in a manner previously 
described. Side walls 5 of the cup 49 extend 
upwardly and surround the lower end of the 
electrode 9 thereby forming a cup adapted to 
retain a Small quantity of mercury in continuous 
contact with the electrode. 

It should be noted that in all forms of the in 
vention the means for attaching the cup to the 
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electrode is such that the cup is rigidly supported 
On the electrode and yet mercury leakage past 
the attaching means can do no harm, and specifi 
cally cannot short circuit the switch. 
To comply with section 4888 of the revised 

statutes, I have described certain specific emi 
bodiments of my invention in detail, but as modi 
fications may be made without departing from 
the true spirit and scope, I do not limit myself 
to the particular details disclosed except as de 
fined in the appended claims. 

I claim: 
1. In a mercury Switch, a switch envelope, a 

mercury fill, electrode means for the mercury 
fill including an electrode sealed through the 
upper portion of the envelope and extending 
downwardly therein, a pocket member of re 
fractory clay-type ceramic carried at the lower 
end of said electrode and having side and bot 
ton walls forming a pocket for mercury, said 
pocket communicating with the space outside of 
said walls and within the envelope for the flow 
of mercury upon operation of the switch, and 
means for causing the mercury to flow into and 
from Said pocket; said electrode extending down 
Wardly into a recess in Said bottom wall and 
fitting therein with the side walls of the electrode 
and the adjacent side walls of the recess approxi 
mately parallel, and fusible vitreous means in the 
form of a thin film surrounding the electrode 
and intimately engaging said approximately 
parallel wall surfaces whereby the pocket mem 
ber will be held fast and supported by the elec 
trode in spite of substantial differences of ex 
pansion between the pocket member and the 
electrode. 

2. In a mercury switch, a switch envelope, a 
mercury fill, electrode means for the mercury 
fill including an electrode sealed through the up 
per portion of the envelope and extending down 
wardly therein, a pocket member of refractory 
material carried at the lower end of said elec 
trode and supported solely by said electrode and 
having side and bottom walls forming a pocket 
for mercury, said pocket communicating with 
the Space outside of said walls and within the 
envelope for the flow of mercury upon opera 
tion of the switch, and means for causing the 
mercury to flow into and from said pocket; said 
electrode extending downwardly through said 
pocket and having an end portion fitting into 
a recess in said bottom wall of smaller internal 
diameter than the pocket and held therein in 
Spite of substantial differences of expansion be 
tween the pocket member and the electrode, 
said recess being closed at its bottom end by 
the insulating material whereby a mercury-tight 
Seal between the electrode and the insulating 
material is immaterial, 

CARL. H. LARSON. 

  


