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UNITED STATES PATENT OFFICE. 
ERWIN R. STOEKLE, OF FILWAUKEE, WISCONSEN, ASSIGNOR, TO THE CUTLER-HAY 

ER REFG. Co., OF WEELWAJEEE, WISCONSEN, A CORPORATION OF WISCONSIR. 

ELECTRIC SWITCH. 

Application filed Aay 2, 1920. Serial No. 38,792. 

To all whom it may concern. 
Be it known that I, ERWIN R. STOEKLE, a 

citizen of the United States, residing at Mil 
waukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful improvements in Electric Switches, 
of which the following is a full, clear, con 
cise, and exact description, reference being 
had to the accompanying drawing, forming 
a part of this specification. 
This invention relates to electric switches. 
More particularly the invention relates to 

electric switches of the general type disclosed 
and claimed in a co-pending application of 
Henry N. Wade of July 19, 1919, Serial No. 
312,057. Such type of switch comprises a 
plurality of co-operating contacts, at least 
one of said contacts being composed of con 
ductive fluid such as mercury, and an oscil 
lable support for said contacts enabling reia 
tive movement of certain of said contacts for 
making and breaking circuit there-between 
while maintaining the collective center of 
gravity of the aforementioned parts substan 
tially undisplaced vertically. 
The present invention has among its ob 

jects that of providing a switch of the afore 
stated character wherein provision is made 
against loss of efficiency due to contamina 
tion of the conductive fluid thereof through 
disintegration or dissolution, under the in 
fluence of possible arcs, of associated solid 
elements of the conductive circuit. 
Another object is that of providing such 

a switch wherein the various parts are par 
ticularly designed and constructed to mini 
mize deterioration of the support due to the 
effects of possible arcing. 
Another object is that of minimizing or 

materially reducing the operative force and 
space requirements of switches of the char 
acter aforestated by rendering the same ca 
pable of making and breaking circuit respec 
tively upon reverse angular movement there 
of substantially within the limits of the con 
tour of the switch itself. 
Other objects and advantages will herein after appear. 
In the accompanying drawing wherein are 

illustrated certain of the embodiments which 
the invention may assume in practice. 

Figure 1 is a side elevational view of a 
preferred construction; 

Figure 2 is a vertical sectional view 
thereof; 

Figure 3 is a view similar to Figure 1 but 
illustrating a slightly modified construction; 
while, 

Figure 4 is a vertical sectional view illus 
trating such modified construction in a dif 
..ferent operative position from that illus 
trated in Figure 2. 

Referring to Figures 1 and 2 of the draw 
ing, the same illustrate a switch comprising 
a substantially circular sealed bulb or con 
tainer 5 of glass or other suitable insulating 
material adapted to oscillate in a vertical 
plane about its own major axis. Said con 
tainer is provided with downwardly extend 
ing hollow radial portions forming internal 
wells or pockets 6 and 7 arranged to include 
therebetween a radial angle preferably less 
than 90 degrees, the openings connecting said 
wells with he interior of the container 
proper being relatively restricted. Con 
ductors 8 and 9 are sealed within the lower 
terminal portions of said projections respec 
tively, said conductors being located in the 
main exteriorly of the container and having 
their upper portions positioned within the 
respective wells. The lower portion of said 
container including said wells is filled with 
a dense conductive fluid medium 10 such as 
mercury, the quantity thereof being sufficient 
to extend continuously between said wells 
for providing electrical connection of the 
conductors 8 and 9 so long as the container 
occupies an angular position wherein said 
wells are substantially symmetrically ar 
ranged with reference to the vertical. Upon 
rotation of said container through a prede 
termined angle, which in practice need not 
exceed 20 degrees, the mercury contained 
within one well is elevated above the level of 
the main body of mercury within the C0s 
tainer for effecting sudden interruption of 
such electrical connection between mercury. 
surfaces exclusively, whereas obviously upon 
restoration of the container to such sym 
metrical relation, said circuit connection is 
similarly re-established. Such interruption 
of circuit is ordinarily effected without ap 
preciable arcing, however, under certain 
conditions and particularly in breaking a 
relatively heavy current, a material arc of 
brief duration may be drawn. 
In practice the space within the container 
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not occupied by the aforementioned con 
ductors, including the fluid conductor 10, is 
preferably evacuated prior to sealing of the 10. 
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container, for removal of any gaseous matter 
which might react unfavorably upon the 
exposed conductive parts. This feature, 
however, is not absolutely essential and on 
the other hand such space might be filled 
with an electrically inert and non-oxidizing 
gas to minimize the effects of possible arcing 
between the mercury surfaces undergoing 
separation, whereas under certain conditions 
list space might even be left open to atmos 

e. 

p Obviously throughout the aforedescribed 
circuit controlling action of the switch, the 
container and the main body of the mercury 
therein are not displaced bodily to any ap 
preciable extent. Moreover the slight ele 
vation of one of the radial extensions and the 
small portion of mercury contained therein, 
together with its associated solid conductors, is practically completely compensated by cor 
responding lowering of the other radial ex 
tension and its similarly associated parts. 
Thus the mechanical power required to effect 
such operation is minimized and the device 
rendered sensitive to influences of exceed 
ingly small magnitude, whereas such actua 
tion involves practically no sudden release 
of stored energy, whereby said element is 
particularly adapted to mounting directly 
upon a delicately adjusted operating mem 
ber for performing its intended circuit con 
trolling functions without to any appreciable 
degree interfering with the normal functions 
of such operating member. Also, by the 
foregoing construction and arrangement of 
parts, whereby movement of the container is 
limited to rotation substantially within its 
own contour, the operative space require 
ments of the switch are minimized. 
Also the construction and arrangement whereby the upper portions of the solid con 

ductors 8 and 9 are located entirely within 
the respective wells without penetrating the 
contour of the container proper, in practice 
insures that such portions of said solid con 
ductors are at all times completely im mersed in liquid mercury, the high surface 
tension of the mercury, whereby the free up 
per surface thereof inherently tends to as 
sume a convex contour, being utilized to pro 
mote such desired effect. Thus there is pres 
ent within the container no unprotected solid 
matter which is capable of deterioration or 
disintegration under the action of possible 
arcs, whereby contamination of the liquid 
mercury and resultant loss of efficiency of the 
switch are prevented. 

Further, due to the relatively restricted 
size of the openings between the respective 
wells and the main body of the container, the 
aforementioned tendency of the free surface 
of the mercury to assume a convex contour is 
accentuated, whereby at the moment of sep 
aration of the mercury in either well from 
the main body of mercury in the container, 
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the portions of such bodies of mercury which 
are last in contact with one another, and be 
tween which any possible arc would neces 
sarily be drawn, are spaced a material dis 
tance upwardly from the adjacent wall of the 
container. Such portion of the container is 
thus located outside the region of material 
influence of any arcs which may occur, such 
effect being of the utmost importance in pro 
longing the period of service of the cons 
tainer, assuming the same to be constructed 
of glass or other material susceptible. of de 
terioration due to arcing. 

In practice the aforedescribed switch is di 
rectly mounted upon an oscillable support 11 
having forwardly projecting clips 12 to en 
gage and secure the container 5 thereto. Said support is preferably provided with a 
horizontal stud 13 arranged in coincidence 
with the major axis of said container and 
adapted to serve as a pivot for oscillatory 
mounting of said support and said Switch 
upon a relatively fixed body indicated at 14. 
The lower end of said support 11 may if de 
sired be utilized for oscillation thereof and 
of the switch to effect operation of the latter. 
Flexible leads 15 and 16 may be utilized for 
connecting the respective conductors 8 and 
9 in suitable relation in the circuit to be con 
trolled. Furthermore, the aforedescribed 
switch may optionally be constructed to sub 
stantially conform in external appearance to 
the structure illustrated in Figures 3 and 4 
to be now described. 
The switch illustrated in said Figures 3 

and 4 is in most essential respects similar to 
that aforedescribed. In this instance, how 
ever the container 5 is substantially cylin 
drical in contour, the solid conductors 8 
and 9 being located interiorly thereof and provided with adjacent terminal portions 
adapted to dip downwardly within the re 
spective wells 6 and 7. 
Said container is preferably provided with 

conductive end caps 17 and 18 permanently 
secured to the respective terminal portions 
thereof by cementing or otherwise, while the relatively remote Nis of the respective solid 
conductors 8 and 9 are permanently and 
electrically connected to the respective end 
caps, preferably by soldering. The respec 
tive end caps are preferably provided with 
grooves and with reduced end portions ter 
minating in axially located studs.19 and 20 providing for oscillatory mounting of the 
switch upon a support, the latter being pro 
vided with adjustable bearings 21 and 22 to 
receive said studs. In practice said support 
may advantageously comprise a horizontal 
insulating board 23 having registering verti 
cally extending legs 24 and 25 adapted to 
support said bearings in horizontally spaced 
relation. Flexible f 15 and 16 may be 
coiled about the reduced portions of the re 
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thereto, the opposite ends of said leads be 
ing secured respectively to terminal bolts 26 
and 27 to provide line connections for the 
switch. A suitable operating device indi 
cated at 28 may be clamped to said element 
by means of a clip 29 located within one of 
said grooves. 
The operation of this construction for 

making and breaking circuit is similar to 
that aforedescribed, whereas the device pos 
sesses similar functional advantages except 
as regards the degree of protection of the 
solid conductors. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. An electric switch comprising a quan 

tity of conductive fluid, and an oscillating 
container therefor having a well to receive 
such fluid and to be completely filled by less 
than the total amount thereof when said 
container occupies a given angular position, 
said well being formed to retain its full con 
tent of such fluid for separation thereof 
from the remainder of said fluid upon a 
given angular movement of said container. 

2. An electric switch comprising a quan 
tity of conductive fluid and an oscillating 
container therefor having an upwardly con 
cave surface to receive such fluid and also 
having a well in open communication with 
the interior of the container and to be com 
pletely filled by less than the total quantity 
of such fluid when said container occupies a 
given langular position, said well being 
formed to retain its full content of such 
fluid for separation thereof from the re 
mainder of said fluid upon a given angular 
movement of said container. 

3. An electric switch comprising a quan 
tity of conductive fluid and a container 
therefor adapted to oscillate with reference 
to a horizontal axis, said container having 
an upwardly concave surface arranged con 
centric to said axis and also having a well 
in open communication with the interior of 
the container and to be completely filled by 
less than the total quantity of such fluid 
when said container occupies a given angu 
lar position, said well being formed to re 
tain its full content of such fluid for separa 
tion thereof from the remainder of said 
fluid upon a given angular movement of said 
container. 

4. An electric switch comprising a quan 
tity of conductive fluid, a coacting conductor 
and a support for said elements rotatable 
substantially within its own dimensions for 
effecting relative movement of said ele 
ments for making and breaking circuit by 
lifting a small portion of said fluid above 
the main body thereof, while maintaining 
the center of gravity of said elements sub stantially undisplaced vertically. 

5. An electric switch comprising a con 
ductive fluid and a container therefor rotat 
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able substantially within the limits of its 
own contour to lift a small portion of said 
fluid above the main body thereof to break 
circuit, while maintaining the center of 
gravity of said switch substantially undis 
placed vertically. 

6. In an electric switch, in combination, a 
quantity of conductive fluid, solid conduc 
tors extending within said fluid at spaced 
points to provide terminals therefor and a 
support for said elements rotatable substan 
tially within its own contour for effecting 
separation and union respectively of large 
and small portions of said fluid surround 
ing certain of said conductors, while main 
taining the collective center of gravity of 
E. parts substantially undisplaced verti 
cav. 
y In an electric switch, in combination, a 

hollow substantially cylindrical support of 
insulating material adapted to oscillate 
about its axis and having small spaced por 
tions of its internal surface depressed to 
provide pockets, solid conductors within 
said pockets respectively and provided with 
circuit connections and a body of conductive fluid having portions filling the respective 
pockets about said conductors and movable 
with said support and a relatively large por 
tion adapted to connect and disconnect said 
former portions upon movement of said 
support in opposite directions to make and 
break circuit respectively, while maintaining 
the center of gravity of said elements sub 
stantially undisplaced vertically. 

8. An electric switch comprising a con 
ductive fluid, a container therefor movable 
to effect division of said fluid while main 
taining the center of gravity thereof sub 
stantially undisplaced vertically, and solid 
conductors extending into said container for 
immersion in said fluid, said solid conduc 
tors having the portions thereof which are 
adjacent the line of division of said fluid 
completely immersed therein, certain of said 
solid conductors having their immersed por 
tions disposed upon opposite sides of the 
line of division of said fluid. 

9. An electric switch comprising a con 
ductive fluid, a container therefor movable 
to effect division of said fluid while main 
taining the center of gravity thereof sub 
stantially undisplaced vertically, terminals 
to be electrically disconnected upon such 
separation of said fluid, said terminals com 
prising solid conductors penetrating said 
container and having their interiorly lo 
cated parts completely immersed in said 
fluid during the period of division of the 
latter. 

10. An electric switch comprising a con 
ductive fluid and a containertherefor mov 
able to effect division thereof, said container 
having parts arranged to cause said fluid 
to direct away from the adjacent wall of 
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the container EY are drawn by such divi 
sion of said fluid. 
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11. An electric switch comprising a con 
ductive fluid, an upwardly concave con 
tainer therefor having a downwardly ex 
tending portion providing an internal fluid containing pocket communicating with 
the interior of the container through a 
restricted opening, said container being 
movable to effect division of said fluid ad 
jacent said opening and said opening bein 
proportioned and arranged to cause sai 
fluid to direct away from the adjacent wall 
of the container any arc formed incident to 
such division of the fluid. 

12. In an electric switch, in combination, 
a hollow substantially circular insulating 
container having therein a body of con 
ductive fluid adapted to make and break an 
electric circuit upon oscillation of said con 
tainer, a pair of caps surrounding the re 
spective ends of said container, said caps be 
ing respectively provided with reduced studs 
located axially of said container and pro 
viding pivots for oscillatory mounting of 
said container upon a suitable support. 

13. In an electric switch, in combination, 
a hollow elongated circular insulating con 
tainer, a body of conductive fluid contained 
therein and adapted to make and break an 
electric circuit respectively upon reverse 
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angular movement of said container about 
a horizontal axis, and end caps mounted 
upon the respective terminal portions of 
said container, said caps having studs for 
mounting of the container within a suitable 
support each of said caps being further pro 
vided with a portion of reduced diameter 
to be surrounded by a flexible lead and 
means for securing terminal portions of 
such leads to said caps. 

14. In an electric switch, in combination, 
a hollow elongated circular tube of insulat 
ing material containing a body of conduc 
tive fluid, solid conductors penetrating said 
tube and projecting within said conductive 
fluid at spaced points, conductive caps sur 
rounding the respective terminal portions 
of said tube and rigidly secured thereto 
being insulated from one another by said 
tube, the remote terminal portions of said 
conductors being permanently electrically 
connected with the respective caps, said tube 
having means adapted during oscillation 
thereof to make and break circuit between 
the portions of said fluid which are respec 
tively in electrical connection with said 
solid conductors. 
In witness whereof, I have hereunto sub 

scribed my name, 
ERWIN R. STOEKLE. 
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