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Application May 7, 1945, Serial No. 592,491 

(Cl. 200-80) 16 Claims. 
1. 

My invention relates to circuit interrupting de 
vices and more particularly to an improved cir 
cuit interrupting device or governor for control 
ling the speed of motors or the operation of 
switches, electromagnets, relays, solenoids and the 
like. 
Governors which have heretofore been provided 

for controlling the speed of motors, and particu 
larly motors of the series type, to prevent exces 
sive speed under no load conditions and to permit 
the production of substantially increased power 
When load is applied, depend upon the making 
and breaking of mechanical contacts which sepa 
rate under centrifugal force to control the Speed 
of the motor by controlling the mean value of 
the load circuit. In such governors, however, it 
is not only necessary to maintain the Springs con 
trolling the contacts in proper adjustment to pro 
Wide proper Speed regulation but it is also neces 
Sary to utilize condensers or other valve means 
to prevent eXcessive aircing at the contacts. In 
Such governor's, it has also been necessary to uti 
lize brushes for conducting electrical energy to 
and from the governor which not only increases 
the cost of the governor but since such brushes 
must be forced into engagement with slip rings 
On the governor, considerable power is required 
to Overcome this friction during the operation of 
the motor. 

It is the aim of the present invention to provide 
an improved circuit interrupting device or gov 
ernor for Controlling the speed of motors, or for 
establishing or interrupting circuits to auxiliary 
or associated devices when a rotatable member or 
Shaft to Which the governor is attached or With 
Which it is associated attains a predetermined 
Speed. My improved circuit interrupting device 
is characterized by the fact that an electrical cir 
cuit is established by a liquid to metal contact 
When the device is at rest or is rotated at low 
Speed Which circuit is interrupted when the de 
vice is rotated above a predetermined speed. The 
electrically conductive liquid which is utilized is 
also preferably heat conductive and consequently 
heat developed by the flow of electrical current 
When an electrical circuit is established or by 
back electromotive force when the circuit is in 
terrupted is conducted to the Outside atmosphere. 
Because of the manner in which my improved 
governoi is constructed and associated with the 
notor, no brushes are required and consequently 
no power is required to overcome their friction. 
My improved circuit interrupting device or gov 

ernor is also characterized by the fact that an 
electrical resistance material is provided which 
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floats upon the surface of the liquid and which 
prevents or minimizes arcing between one of the 
metal contacts and the liquid when the circuit 
is interrupted and consequently it is particularly 
adapted to be utilized in combination with an 
electrical motor to regulate the Speed of the mo 
tor. It is to be distinctly understood, however, 
that this particular feature of my invention is 
not limited to the apparatus shown and described 
in the present application but may be utilized in 
any apparatus in which an electrical contact is 
utilized to establish an electrical circuit between 
a conductive liquid and a metal and which may 
be interrupted by any means, such as the revo 
lution, rotation or other movement of the appa 
ratus containing the liquid. 

It is therefore an object of my invention to 
provide an improved circuit interrupting device 
or governor including means for interrupting an 
electrical circuit when a rotatable member with 
which the device is associated attains a predeter 
mined Speed. 
Another object of my invention is to provide an 

improved circuit interrupting device associated 
With a rotatable shaft in which an electrical cir 
cuit including a metal to liquid contact is estab 
lished when the shaft is at rest or is being ro 
tated at low speed and which circuit is inter 
rupted. When the device is rotated at high Speeds, 
including electrical resistance material which 
floats upon the surface of the liquid and which 
is effective in preventing or minimizing arcing 
When the circuit is interrupted. 
Other objects and advantages of my invention 

Will be apparent as the Specification proceeds. 
My invention will be better understood by ref 

erence to the accompanying drawings in which: 
Fig. 1 is a fragmentary polition of a motor, 

showing my improved circuit interrupting device 
or governor affixed to the shaft and showing 
means, partly in elevation and partly in section, 
aSSociated With the governor and motor for ad 
justing the Speed at Which the circuit is inter 
rupted; 

Fig. 2 is an end view of the governor and speed 
adjusting means with parts broken away to show 
adjacent structure; 

Fig. 3 is an enlarged view of the circuit inter 
rupting device shown in Fig. 1 with the parts in 
circuit interrupting position; 

Fig. 4 is an enlarged view of a portion of the 
circuit interrupting device with parts in section 
and parts broken away to show adjacent struc 
ture and with the discs and terminal bars shown 
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in dotted lines in one position and in full lines 
when moved to a different position; 

Fig. 5 is an enlarged view of a portion of the 
apparatus shown in Fig. 1 with the parts in a 
different position; 

Fig. 6 is a cross sectional view on the line 6-3 
of Fig. 3, showing the form the liquid assumes 
When the governor is rotating with the electrical 
resistance material buoyed inwardly and floating 
upon the surface of the liquid; 

Fig. 7 is an elevational View of a liaodified for: 
of my improved circuit interrupting device ar 
ranged within a housing attached to the motor, 
with the housing show a partly broken a Way and 
partly in Section; 

Fig. 8 is an end view of the governor shown 
in Fig. 7 as viewed from a plane taken thirough 
the line 8-8 of Fig. 7; 

Fig. 9 is a cross sectional view on the line 8-9 
of Fig. 8: 

Fig. 10 is a cross sectional view on the line 
f 6-0 of Fig. 8: 

Fig. 11 is a central cross sectional view of the 
circuit interrupting device shown in Fig. With 
parts in circuit interrupting position; 

Fig. 12 is a view similar to that shown in Fig. 7 
of a modified form of my improved circuit in 
terrupting device; and 

Fig. 13 is an end view of the circuit interrupt 
ing device Sinown in Fig. 12 taken on the line 
3-3 of Fig. 12 looking in the direction of the 

arrows. 
While my improved circuit interrupting device 

may be associated with any suitable driven men 
ber, such as a driven shaft, and may be utilized : 
to establish and interrupt a circuit to any suit 
able device, such as a relay, Solenoid, electro 
magnetic coil, SWitch, or notor, Or may be as 
sociated With a driving shaft, such as a motor 
shaft and utilized for like purposes, as illus 
trated in the drawings, it is shown associated 
With a motor for regulating the speed of the 
motor. 
Broadly stated, Iny improved circuit interrupt 

ing device includes a casing containing a suit 
able conductive liquid a, such as mercury, which 
casing is adapted to be attached to the shaft 
2 of a motor 3 and arranged within the casing 
are a plurality of Spaced disc-shaped contacts 4 
and 5 provided with terminals 6 and 7 arranged i 
outside of the casing. While the casing Inay 
be of any Suitable shape and construction, as 
illustrated, it is formed of telescoping cylindri 
cal outer and inner parts 8 and 3 which may be 
preSSed, shrunk, Welded or otherwise secured to 
gether and the outer cylindrical part is forined 
integral with one of the end wails 3 of the cas 
ing and terminates in a hub which may be 
electrically insulated from and Secured to shaft 
2 of motor 3 in any suitable manner. As shown, 
a sleeve 2 formed of a molded insulating ma 
terial is mounted upon shaft 2 and a disk 3 
of a like material is interposed between the sleeve 
f2 and the end of the casing. 
The portion 9 of the housing is provided With 

an in Wardly turned fange is which provides an 
opening at the opposite end of the casing to 
receive a stationary bearing 5 which also acts as 
a seal. The bearing 5 may be formed of any 
Suitable material, such as a molded phenolic 
condensation product containing graphite, or 
other suitable lubricating material. As illustrat 
ed, bearing 5 is shouldered to form an annu 
lar recess to receive the free edge of flange A and 
to provide an annular rim 6 upon which the 
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4. 
housing rotates. Stationary bearing 5 is also 
provided with an outwardly extending hub 
and an eccentrically arranged opening provided 
With a bushing 8 formed of a suitable resilient 
material, such as soft rubber, and arranged with 
in the bushing are shafts 9 and 20 which are 
Secured to contacts 3 and is, respectively, in any 
suitable nanner. As illustrated, shaft 9 which 
is tubular and engages bushing 8 is formed in 
tegral With contact disc 5 and shaft 2 Which 
is formed integral With contact disc is extends 
through the bore of shaft 9 and a sleeve 2 
formed of an electrically insulating material, 
such as a molded condensation product, is inter 
posed between the two shafts. 
Shaft 9 and bushing 8 extend outwardly 

beyond hub and abut against terminal 
which may be secured to shaft 9 in any suit 
able manner, such as by welding. Terninal 6 is 
in electrical contact with shaft 2 but is slid 
able thereon a(nd a disk 22 formed of electrical 
insulating material, such as a molded compo 
sition, is interposed between terminals 6 and 7 
and the asseinbly is maintained in position by 
means of a nut 23 threaded upon shaft 23. 
To prevent rotation of bearing 5 with the 

governor, a post 24 is secured to the lower por 
tion of the notor frame and bearing 5 is pro 
vided with an extension 25 tenninating in a bi 
furcated exad providing a recess 26 to receive 
post 24. 
When the casing is at rest an electrical circuit 

is established batwearn terminal , shaft 9, con 
tact 3, the nercury in the Casing, contact is, shaft 
23, and terminal 6, and to permit the interrup 
tion of this circuit by the centrifugally-developed 
buoyant force of the liquid When the casing at 
tains a predeterinined speed, a spacer 27 formed 
of an electrical insulating material and provided 
with a rib 28 is interposed between discs 4 and 5 
and a coilar S forined of resilient material, such 
as rubber, which engages hub , is interposed 
between terminal and bearing 5. With the 
parts arranged in this mainer, it will be apparu. 
ent, that. When the casing is rotated the mercury 
will be picked lip by the inner periphery of the 
Casing and will exert a Centrifugally-developed 
i:Ward buoyant, force on the Outer peripheries 
of discs A and 5 and rib 28 which increases as 
the square of the Speed of the casing and con 
Sequently When the casing attains a predeter 
nined Speed, the upper portion of shaft 9 will 
be forced against the resilient bushing 3 and 
the lower portion of terminal against the resili 
ent collar 23 to incline shafts 33 and 20 in the 
Inanner indicated in Fig. 3 of the drawing and 
since shaft 2 is considerably longer than shaft 
9, when the casing attains the predetermined 

will be buoyed inwardly from the 
conductive liquid while contact 5 is still immersed 
in the liquid at which time the electrical circuit 
is interrupted. 
When the circuit is interrupted there is a 

tendency for arcing to occur due to back electro 
motive force. To minimize this arcing, I have 
found that when a naterial having a compara 
tively high electrical resistance, such as powdered 
Carbon, is placed upon the surface of the mercury, 
it Will be buoyed in Waldly toward the surface of 
the liquid and when the circuit is interrupted, 
the resistance material prevents or minimizes 
arcing. This particular feature of providing a 
material having a comparatively high electrical 
resistance which floats upon the annulus of con 
ductive liquid formed during the rotation of the 



2,454,067, 
5 

casing and which prevents or minimizes arcing 
when an electrical circuit is interrupted betWeen 
a conductive liquid and a metal, is one of the es 
sential features of my invention and, as previ 
ously stated, is not limited to the apparatuS 5 
shown in the present drawings. It may, for in 
stance, be utilized in the apparatus ShoWn in my 
copending application, Serial No. 443,205, filed 
on May 16, 1942, which has matured into Pat 
ent No. 2,410,663. 
Means are also provided to vary the speed at 

which the circuit is interrupted. For this pur 
pose, disc 4 is mounted eccentrically on shaft 20 
and in a like manner disc 5 is mounted eccen 
trically on shaft 7 and means are provided to 
connect discs 4 and 5 so that they may be ro 
tated together to vary the extent of their inner 
sion in the liquid and while any suitable means 
may be provided for this purpose, as illustrated 
in the drawings, a pin 30 formed of an electrical 
insulating material is inserted in aligned openings 
in discs 4 and 5 and in Spacer 27 and shaft 9 is 
welded or otherwise secured to terminal . The 
depth to which discs 4 and 5 may be immersed in 
the conductive liquid when the casing is at rest 
or is being rotated at low speed may therefore 
be regulated by rotating terminal 7. For in 
stance, by rotating terminal 7 fron its dotted 
line position as shown in Fig. 4 to its full line 
position, contact discS 4 and 5 may be immersed 
in the liquid to a less extent than when they are 
in the position shown in Fig. 1 and the electri 
cal circuit may therefore be interrupted at a lower 
rotative Speed of the shaft and the Casing. 
Means associated with the motor may also be 

provided for varying the Speed at which the cir 
cuit is interrupted. For this purpose, a thrust 
cap 3 formed of an electrically insulating ma 
terial, Such as a phenolic condensation product, 
is provided. As illustrated, cap 3 has a recess to 
receive nut 23 and its inner portion bears against 
terminal 6 While its Outer Surface is convex in 
shape and means are provided to apply pressure 
to the outer surface of the cap to force terminal 
6, washer 22 and terminal 7 inwardly to cause 
terminal 7 to engage and compress resilient 
washer 29. For this purpose, a spring 32 is pro 
vided, one end of which has an aperture to re 
ceive a bolt 33 which is threaded into a bore 
formed in post 24 and the other end of which 
has an aperture to receive the threaded portion 
of a bolt 34 which is adapted to be threaded into 
a bore formed in a post 35 which is affixed to the 
upper frane of the motor. When bolt 34 is 
threaded into the bore of post 35, resilient washer 
29 will be compressed as shown in Fig. 5 of the 
dra Wings and since a portion of this washer must 
be compressed still further when discs 4 and 5 
are buoyed in Wardly, it will be apparent that 
the pressure exerted by the spring 32 on cap 3 
will determine the speed of the casing at which 
the circuit to the motor is interrupted. 

Since bearing 5 is stationary in my improved 
circuit interrupting device and neither the con 
tacts nor the terminal bars rotate with the cas 
ing, no brushes are required to conduct electrical 
energy to or from the governor and when an 
electrical resistance material, such as powdered 
Carbon, is placed upon the mercury, it will be 
buoyed inwardly by the mercury as indicated by 70 
the numeral S6 in Fig. 6 to form a thin layer 
of carbon upon the inner surface of the mercury 
and the carbon will minimize the formation of 
arcs due to the back electromotive force when 
the circuit is interrupted and my improved cir 

6 
cuit interrupting device is therefore particularly 
adapted for use in regulating the speed of motors. 
In utilizing the governor to regulate the speed 

of a imotor, the governor may be attached to the 
shaft of the motor as illustrated in the drawings 
and electrical energy from line L1 is conducted 
to terminal through a conductor 37 and from 
thence to contact 5 and through the conductive 
liquid to contact 4 and shaft 20 to terminal 6 
from which terminal the current may be con 
ducted to the inlet brush of a motor through a 
conductor 38 and from the outlet brush of the 
notor to the other line terminal. 
In Operation, When the motor is rotated above 

a predetermined Speed, the circuit to the motor 
is automatically interrupted and when the motor 
falls below the predetermined speed, the circuit 
to the motor is reestablished, thus maintaining 
the notor at the desired Speed. I do not desire, 
however, to limit the use of my improved cir 
cuit interrupting device to regulate the speed of 
innotors as it may obviously be employed to in 
terrupt and establish a circuit to an auxiliary de 
vice, Such as an electromagnetic coil, a solenoid, 
SWitch, relay, or the like, when the motor shaft 
or a driven shaft to which the device is attached 
or with which it is associated is rotated above 
or falls below a predetermined Speed. 
Another modification of my invention is shown 

in Figs. 7 to 11 of the drawing in which the cas 
ing of my improved circuit interrupting device 
is formed of telescopic cylindrical outer and in 
ner members 39 and 40 and contains mercury 4. 
Cylindrical member 39 is formed integral with 
One end of the casing and terminates in a hub 
42 attached to the shaft of the motor in a man 
ner Similar to that shown in Fig. 1 and cylin 
drical memb3r 40 terminates in a flange 43 pro 
Viding an opening which is sealed by means of a 
bearing 44 formed of an electrical insulating 
material. The margins of bearing 44 are forced 
against flange 43 by suitable means, such as 
Springs 45 and 46 supported by a pair of oppo 
Sitely disposed posts 47 and 48 attached to and 
extending outwardly from the motor casing and 
while the Springs may be attached to the posts in 
any desirable manner, as illustrated the free end 
of each post is provided with a threaded bore 
and Spring 45 is maintained in position by means 
of a bolt 49 which extends through an alnnular 
ring 50 of insulating material and an aperture 
in Spring 45, and is threaded into post 47 and bolt 
5f extends through the ring of insulating ma 
terial and an aperture in spring 46, and is 
threaded into post 48. 
AS in previous modifications, a pair of contact 

discS 52 and 53 is arranged in the casing, the 
contact disc 53 being formed integral with a tu 
bular shaft 54 and contact disc 52 being formed 
integral with a shaft 55 which extends through 
tubular shaft 54 and is electrically insulated 
therefrom by means of a sleeve 56. As shown 
ContactS 52 and 53 are spaced from each other 
by an electrical insulating disc 57 formed of a 
Suitable material, Such as calcium alumino 
silicate, and the opening in the bearing is of suf 
ficient size to permit tilting movement of the 
Shafts when the casing is rotated at a prede 
termined speed. 
To provide a circuit between contact discs 52 

and 53 when the casing is at rest or is being ro 
tated at low speeds, a pair of flexible, resilient 
metallic strips 58 and 59 are arranged outside 
of the casing, strip 58 being in electrical con 
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tact with shaft 54 and strip 53 being in elec 
trical contact with shaft 55. 

Resilient, strips 58 and 59 are arranged, how 
ever, so that their resilient properties are utilized: 
to, maintain contacts 52 and 53 immersed in the 
mercury when the casing is at rest or is being 
rotated at low speed and to permit the Separa 
tion of contact 52 from the mercury when the 
casing is rotated at a predetermined Speed. For 
this purpose ring 53 is provided with an outer rin. 
60 and a recessed portion 8 and resilient Strip 
58 extends across the recessed portion and has 
its opposite ends attached to rim 60 by Suitable 
means, such as bolts 62 and 3S, and a terminal 
64 is interposed between the resilient Strip. 58. 
and the head of bolt 62 to which a suitable out 
let lead 65 may be attached. 

Resilient strip 59 is insulated from resilient 
strip 58 by suitable means, such as a collar. 66, 
and the parts are maintained in a SSembled posi 
tion by means of a nut 6 which is threaded on 
shaft 55. Resilient strip 59 is also provided with 
a contact 63 which is adapted to be engaged by 
a contact 69 affixed to a resilient Spring 3 ha V 
ing one end affixed to rim 65 of insulating ring 
50 by a bolt and an apertured terminal 2 is 
interposed between the head of bolt 3 and, the 
rim of the insulating ring to receive lead L1. 
My improved circuit interrupting, device is 

adapted to be arranged. Within a housing 3. 
which may be attached to the motor casing in any 
desirable manner, such as by boltS 4 and is pro 
vided centrally with a threaded bushing 75 to 
receive a threaded boit, or actuator 2 having a 
tip. 77 formed of insulating material for engaging 
spring it 9. Spring is biased outwardly and 
when actuator is threaded outwardly contact 
69 is disengaged from contact, 68 to interrupt the 
circuit, and when actuator 6 is threaded in Ward 
ly contact 69 engages contact, 68, to establish, a 
circuit between contacts 33 and 39. When actu 
ator 76 is forced in Wardly, it will also be apparent 
that contacts 52 and 53 will be innersed in. Iner 
cury 43 and a circuit will be established from line 
L1 to contacts 63, and 38 &nd through shaft 55, 
disc 52, mercury A , contact 53 and resilient strip 
58 to conductor 3 which is connected to the inlet. 
brush of the motor, the outlet brush of the notor 
being connected through CCInductor 8 to termi 
nal L2. When the casing is rotated at a prede 
termined speed, however, the Centrifugally 
developed buoyant force of the mercury buoys 
contacts 52 and 53 in Wardly inclining shafts 54 
and 55 against the resilient force of spring arms 
59 and it and as shaft 35 is longer than shaft. 
54, it will be apparent that when the casing 
attains a predetermined speed, disc 52 will be 
buoyed inwardly out of contact with the mercury 
while disc 53 is still immersed in the mercury 
at which time the circuit will be interrupted 
and When the casing slows down the resilient 
force of arms 59 and it will again force con 
tacts 52 and 53 to again immerse them in the 
mercury at which time the circuit will again be 
established. 
The Speed of the CaSiting at, which the circuit 

is interrupted may be regulated by adjusting the 
position of actuator S as will be apparent to 
those skilled in the art. 
Another modification of my invention is shown 

in FigS. 12 and i3 of the drawing. This modi 
fication is similar to that shown in Figs. 7 to 11. 
With the exception that contacts 68 and 69 and 
Spring arm have been omitted and arm 59. 
has been replaced by a resilient strip 79. Which ex 
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8 
tends across 'ecess: 6 and is attached to in 60 
at itS. upper end by a bolt 80 and at its lower 
end by the bolt. which was utilized in the 
former modification to connect arm 0 to the 
rim. The other parts are similar to those shown 
in FigS, 7 to 11 and consequently have been desig 
nated by the same reference numeras. 
The operation of the circuit interrupting de 

Vice shown in this modification is similar to that 
shown in Figs. to 11. With the exception that 
actuator 6. Serves merely to regulate the speed 
of the casing at which the circuit between con 
tact discs.52 and 53 is interrupted. 

In the modifications shown in Figs. 7 to 11, 
inclusive; and Figs, 12 and i3, powdered carbon 
is preferably arranged upon the surface of the 
liquid as indicated by the numeral 8 to prevent 
or minimize arcing when the circuit is inter 
rupted. This feature is of particular importance 
When my improved circuit intel'rupting device 
is utilized in combination with a motor to regu 
late its speed. 
What I clain is: 
1. Apparatus of the class described compris 

ing a rotatable casing containing an electrically 
Conductive liquid, a contact arranged in said cas 
ing Which is in electrical contact with said liquid 
and Which is stationary, or substantially sta 
tionary When the casing is at rest or is being 
rotated at low speed, and said contact being mov 
able in Wardly by the centrifugally-developed 
buoyant force of Said liquid to cause it to emerge 
from Said liquid when the casing is rotated above 
a predetermined speed to break said electrical 
contact. 

2. Apparatus of the class described compris 
ing a movable casing containing an electrically 
Conductive liquid, a contact arranged in said 
Casing which is in electrical contact with said 
liquid when said casing is at rest, means whereby 
Said casing may be moved to separate said con 
tact froin said liquid to break said electrical 
Contact, and an electrical resistance material of 
less Specific gravity than said liquid arranged 
upon the Surface of the liquid to minimize arc 
ing When said contact is separated from said 
liquid. 

3. Apparatus of the class described compris 
ing a rotatable casing containing an electrically 
conductive liquid; a pair of spaced contacts ar 
ranged in Said casing, l'esilient means for main 
taining said contacts in electrical contact with 
Said liquid during the rotation of said casing at 
low Speed, and means associated with said con 
tacts and resilient means which is responsive to 
the centrifugally-developed in Ward buoyant, force 
of Said liquid on said contacts for inclining said 
contacts as they are buoyed in Wardly to cause one 
of Said contacts to energe from said liquid to 
break its electrical contact with said liquid when 
Said Casing attains a predetermined speed, 

4. Apparatus of the class described compris 
ing a rotatable casing containing an electrically 
conductive liquid, a pair of Spaced contacts ar 
ranged in Said Casing Which are in electrical 
Contact with Said liquid during the rotation of 
Said casing at low speed, resilient means for 
maintaining Said contacts in electrical contact 
With Said liquid during the rotation of said cas 
ing at low Speed, means associated with said con 
tacts and l'esilient means which is responsive to 
the centrifugally-developed inward buoyant 
force of Said liquid on said contacts for inclin 
ing Said contacts as they are buoyed inwardly 
to cause one of Said contacts to emerge from 
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said liquid to break its electrical contact With 
said liquid when said casing attains a predeter 
mined speed, and an electrical resisting material 
of less specific gravity than said liquid which is 
buoyed inwardly to the surface of the liquid dur 
ing rotation of the casing for minimizing arcing 
when said electrical contact is broken. 

5. Apparatus of the class described compris 
ing a rotatable casing containing an electrically 
conductive liquid and provided at one end with 
an opening, a stationary bearing for sealing a 
portion of said opening and upon which a portion 
of said casing rotates and said bearing being 
also provided with an opening, a pair of Spaced 
contacts arranged in said casing, each of which 
is provided with a shaft extending through the 
opening in said bearing and said shafts being 
insulated from each other and arranged in tele 
Scopic relation, resilient means interposed be 
tween the outer shaft and said bearing for main 
taining said contacts emerged in said liquid, and 
the centrifugally-developed buoyant, force of said 
liquid to establish electrical contact between said 
contacts and said liquid upon said contacts being 
effective in inclining said shafts against the force 
of Said resilient means to callse one of said con 
tacts to emerge from said liquid to break elec 
trical contact between the emerged contact and 
Said liquid when said casing attains a predeter 
mined Speed, and an electrical resistance mate 
rial Supported upon the surface of said liquid to 
minimize arcing when said electrical contact is 
broken. 

6. Apparatus of the class described compris 
ing a rotatable casing containing an electrically 
Conductive liquid, a pair of spaced contacts ar 
ranged in Said casing, resilient means for main 
taining said contacts in electrical contact with 
Said liquid during the rotation of said casing at 
low Speed, means associated With said contacts 
and resilient means which is responsive to the 
centrifugally-developed inward buoyant force of 
Said liquid on said contacts for inclining said 
contacts as they are buoyed inwardly to cause 
One of Said contacts to emerge from said liquid 
to break the electrical contact between the 
emerged contact and said liquid when said cas 
ing attains a predetermined speed, and means for 
adjusting the position of said contacts in said 
casing to cause one of the contacts to emerge 
from Said liquid to break electrical contact there 
With at various speeds of said casing. 

7. Apparatus of the class described comprising 
a rotatable casing containing an electrically con 
ductive liquid, a pair of spaced contacts arranged 
in said casing, resilient means for maintaining 
Said contacts in electrical contact With said 
liquid during the rotation of said casing at low 
Speed, means associated with said contacts and 
resilient means which is responsive to the cen 
trifugally-developed inward buoyant force of 
Said liquid on said contacts for inclining said con 
tacts as they are buoyed inwardly to cause one 
of Said contacts to emerge from said liquid to 
break the electrical contact between the emerged 
Contact and Said liquid when said casing attains 
a predetermined speed, and means for adjust 
ing the position of said contacts in said casing to 
Very their depth of immersion in said liquid to 
thereby cause one of said contacts to emerge 
from Said liquid at various speeds of said casing. 

8. Apparatus of the class described comprising 
a rotatable casing containing an electrically con 
ductive liquid, a pair of spaced contacts arranged 
in Said casing, resilient means for maintaining 
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said contacts in eiectrical contact with said liquid 
during the rotation of said casing at low speed, 
means associated with said contacts and resili 
ent means which is responsive to the centrifugal 
ly-developed in Ward buoyant force of said liquid 
on Said contacts for inclining said contacts as 
they are buoyed inwardly to cause one of said 
contacts to emerge from said liquid to break elec 
trical contact between the energed contact and 
said liquid when said casing attains a predeter 
mined speed, and means for adjusting the posi 
tion of Said contacts to vary their distance from 
one end of Said casing to thereby cause one of 
said contacts to emerge from the iiquid at vari 
OUIS speeds of said casing. 

9. Apparatus of the class described compris 
ing a rotatable casing containing an electrically 
conductive liquid, a pair of Spaced contacts ar 
ranged in said casing, resilient means for main 
taining said contacts in electrical contact with 
said liquid during the rotation of said casing at 
low speed, means associated with said contacts 
and resilient means which is responsive to the 
centrifugally-developed in Ward buoyant force of 
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said liquid on said contacts for inclining said con 
tacts as they are buoyed in Wardly to cause one of 
said contacts to emerge from said liquid to break 
electrical contact between the emerged contact 
and said liquid when said casing attains a pre 
determined speed, and a pair of substantially 
stationary terminals arranged outside of said 
casing, one of which is electrically connected to 
One of said contacts and the other of which is 
electrically connected to the other contact. 

10. Apparatus of the class described compris 
ing a rotatable casing provided with an opening 
and containing a conductive liquid, a stationary 
bearing arranged in said opening upon which a 
portion of said casing rotates, said bearing hav 
ing an Opening provided with a resilient bushing, 
a pair of contacts arranged in said casing and 
being insulated from each other, One of which 
engages and the other of which is spaced in 
Wardly from said bushing, and each of said con 
tacts being provided with a shaft extending 
through said bushing which shafts are movable 
in Unison and are insulated from each other, 
Said contactS being in electrical contact with 
Said liquid when said casing is at rest or is being 
rotated at low Speed and being movable inward 
ly by the centrifugally-developed buoyant force 
of said liquid against said resilient bushing to 
incline Said shafts and move the contact, Which 
is spaced from said bushing from said liquid to 
break the electrical contact thereWith When the 
casing attains a predetermined speed. 

11. Apparatus of the class described compris 
ing a rotatable casing provided with an opening 
and containing a conductive liquid, a stationary 
bearing arranged in said opening upon which a 
portion of Said casing rotates, said bearing hav 
ing an opening provided with a resilient bushing, 
a pair of contacts arranged in said casing and 
being insulated from each other, one of which is 
Spaced in Wardly from said bushing and each of 
Said Contacts being provided with a shaft ex 
tending through said bushing which shafts are 
movable in unison and are insulated from each 
Other, Said contacts being in electrical contact 
With Said liquid when said casing is at rest or is 
being rotated at low speed and being movable in 
Wardly by the centrifugally-developed buoyant 
force of Said liquid against said resilient bushing 
to incline the shafts and move the contact which 
is Spaced from Said bushing from said liquid to 
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break its electrical contact with said liquid. When 
the casing attains a predetermined speed, and 
each of Said shafts being electrically connected 
with a terminal arranged outside of said casing. 

12. Apparatus of the class described compris 
ing a rotatable casing provided With an opening 
and containing a conductive liquid, a pair of 
spaced contacts arranged in electrical contact 
with said liquid, each of which contacts is pro 
vided with a shaft, said shaft being insulated 
from each other, one of Said shafts being longer 
than the other, and both of which shafts extend 
through said opening and are movable in Unison 
with each other, and the centrifugally-developed 
buoyant force of said liquid upoi) said contacts 
being adapted to incline said shafts to cause one 
of said contacts to emerge from Said liquid to 
break its electrical contact With said liquid when 
said casing is rotated at a predetermined Speed, 
and resilient lineans arranged outside of the casing . 
for preventing the emergence of Oae of Said con 
tacts from said liquid until the casing has at 
tained a predetermined Speed. 

13. Apparatus of the class described compris 
ing a rotatable casing provided With an Opening lo 
and containing a conductive liquid, a pair of 
spaced contacts arranged in Said Casing, a sta 
tionary bearing partially closing said Opening, 
said bearing having an opening and a pair of 
shafts arranged in the opening in said bearing 
which shafts are insulated from each other, one 
of said shafts being longer than the other and . 
being connected to the contact which is more re 
mote from said opening and the other shaft being 
connected to the other contact, and the opening 
in said bearing being of Sufficient Size to perinit 
inclination of said shafts, resilient means for 
maintaining said contacts immersed in Said liq 
uid to provide electrical contact therewith When 
said casing is at rest or is being rotated at low 
speed and the inward centrifugally-developed 
buoyant force of said liquid upon said contacts 
being effective in inclining said shafts against 
the force of said resilient means to cauSe One of 
said contacts to emerge from Said liquid to break 
its electrical contact with said liquid When the 
casing is rotated above a predetermined Speed. 

14. Apparatus of the class described compris 
ing a rotatable casing provided With an Opening, 
a pair of spaced contacts arranged in Said Casing, 
a pair of spring strips, each provided With a con 
tact arranged outside of the casing, one of Said 
strips being normally biased from the other, 
means whereby the contacts on Said StripS may 
be forced into engagement with each other, and 
means associated with said contacts in the casing 
and the contacts outside of the casing for main 
taining the contacts inside the casing in electrical 
contact with said liquid when the casing is at 
rest or is rotating at low speed, and the centrif 
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ugally-developed buoyant force of said liquid 
being adapted to force the contacts within the 
Casing in Wardly against the action of the strips 
OttSide the casing to cause one of Said contacts 
Within the casing to energe from the liquid to 
break its electrical contact, With said liquid when 
the casing attains a piedetermined speed. 

15. Apparatus of th3 class described compris 
iing a rotatable casing containing an electrically 
conductive liquid and provided ai, Gne end with 
a Stationally bearing for Sealing a portion of said 
opeihing and upon which a portion of said casing 
totates alad said bearing being also provided with 
22 Opeining, a pair of Spaced COintacts arranged 
in said casiing, each of which is provided with a 
shaft, said shafts being insulated from each other 
and a langed in telescopic relation, resilient 
rineans interposed between the outer shaft and 
said bushing for inaintaining Said contacts 
einerged in said liquid to establish an electrical 
contact between said contacts and said liquid, 
aid the centrifugally-developed folloyant, force of 
said liquid upon said contacts being effective in 
inclining said shafts against the force of said 
resilient, ineans to cause one of Said contacts to 
energe from said liquid to break the electrical 
contact, between the emerged contact, and said 
jiquid when said casing attains a predetermined 
Speed. 

16. Apparatus of the class described compris 
ing a rotatable casing provided With an Opening 
and containing a conductive liquid, a stationary 
bearing partially closing said opening and being 
itself provided with an opening, a pair of con 
tacts arranged in said Casing, each having a shaft 
extending through the opening in said bearing 
which shafts are electrically insulated from each 
other, resilient, means for maintaining said con 
tacts in electrical contact with Said liquid during 
rotation of Said casing at low Speed, and Said CO 
tacts being movable inwardly by the Centrifugal 
ly-developed buoyant force of said liquid against 
the force of said resilient means to incline said 
shafts to cause one of said contacts to emerge 
from said liquid to break its electrical contact 
With said liquid. When Said Casing attains a pre 
determined Speed, and a pair of stationary tier 
nainals arranged outside of Said Casing, one of 
Which is electrically connected to Cine Cf Said 
shafts and the other of which is electrically Con 
nocted to the other shaft. 
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