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My invention relates to circuit interrupting de-
vices and mere 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 mctors, 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-
vide proper speed regulation but it is also neces-
sary to utilize condensers or other valve means
to prevent excessive arcing at the contacts. In
such governors, it has alsc 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 liguid 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
governor is constructed and associated with the
motor, 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:

Mg, 1 is a fragmentary portion 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




2,454,067

3

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;

Tig. 6 is a cross sectional view on the line 6—35
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 ah elevational view of a modified form
of my improved circuit interrupting device ar-
ranged within a housing attached to tie motor,
with the housing shown partly broken away and
partly in section;

Fig. 8 is an end view of the governor shown
in Fig. 7 as viewed from a plane taken through
the line 88 of Fig. 7; »

Fig. 9 is a cross sectional view on the line §—8
of Fig. 8;

Fig. 10 is a cross sectional view on the line
{8-—10 of Fig. 8;

Pig. 11 is a central cross sectional view of the
circuit interrupting device shown in Fig. 7 with
parts: in circuif 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 shown in Fig. 12 taken on the line
13—13 of Fig. 12 looking in the direction of the
arrows.

While my improved ecircuit interrupting device
may be associated with any suitable driven mem-

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 motor, 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, my improved circuit interrupt-
ing device includes a casing | containing a suit-
able conductive liquid fa, 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 § and 7 arranged 5

outside-of the casing. While the casing { may
be of any suitable shape and construction, as
illustrated, it is formed of telescoping cylindri-
cal outer and inner parts § and 8 which may be

pressed, shrunk, welded or otherwise secured to- 7

gether and the outer cylindrical part is formed
integral with one of the end walls {8 of the cas-
ing and terminates in a hub i1 which may be
electrically insulated from and secured to shaft
2 of motor 3 in any suitable manner. As shown,
a sleeve I2 formed of a molded insulating ma~-
terial is mounted upon shaft 2 and a disk {8
of a like material is interposed between the sleeve
12 and the end {9 of the casing.

The portion % of the housing is provided with
an Inwardly turned flange {4 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 he formed of any
suitable material, such as a molded phenolic
condensation product containing graphite, or
other suitable lubricating material. As ilustrat-
ed, bearing {5 is shouldered to form an annu-
lar recess to receive the free edge of flange 14 and
to provide an annular rim 16 upon which the
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housing rotates. Stationary bearing 15 is also
provided with an outwardly extending hub 17
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 19 and 28 which are
secured to contacts § and 4, respectively, in any
suitable manner. As illustrated, shaft 18 which
is tubular and engages bushing {8 is formed in-
tegral with contact disc § and shaft 28 which
is formed integral with contact disc # extends
through the bore of shaft {8 and a sleeve 2i
formed of an electrically insulating material,
such as a molded condensation product, is inter-
posed between the two shafts.

Shaft 49 and bushing (8 extend outwardly
beyond hub {7 and abut against iterminal 7
which may be secured to shaft {9 in any suit-
able manner, such as by welding. Terminal § is
in electrical contact with shaft 28 but is slid-
able thereon and a disk 22 formed of electrical
insulating material, such as a molded compo-
sition, is interposed between terminals 6 and 7T
and the assembly is maintained in position by
means of a nut 23 threaded upon shaft 28.

To vrevent rotation of bearing {8 with the
governor, a post 24 Is secured tc the lower por-
tion of the motor frame and bearing {5 is pro-
vided with an extension 25 terminating in a bi-
furcated end providing a recess 26 to receive
post 24,

When the casing is at rest an electrical circuig
is established betwesn terminal T, shaft {9, con-
tact §, the mercury in the easing, contact 4, shaft
28, and terminal 8, and {o permit the interrup-
tion of this circuit by the centrifugally-developed
bucyant force of the liguid when the casing at-
tains a predetermined speed, a spacer 27 formed
of an electrical insulating material and provided
with a vib 28 is interposed between discs 4 and §
and a collar 23 formed of resilient material, such
as rubber, which engages hub {7, is interposed
ketween terminal 7 and bearing 5. With the
parts arranged in this manner, it will be appar-
ent that when the casing is rotated the mercury
will be picked up by the inner periphery of the
caging and will exert a centrifugally-developed
inward buoyant force on the outer peripheries
of discs & and 8 and rib 28 which increases as
the square of the speed of the casing and con-
sequently when the casing attains a predeter-
mined speed, the upper portion of shaft 18 will
he forced against the resilient bushing 8 and
the lower portion of terminal ¥ against the resili-
ent collar 28 to incline shafts 13 and 20 in the
manner indicated in ®ig. 3 of the drawing and
since shaft 28 is considerably longer than shaft
18, when éhe casing attains the predetermined
speed, disc 4 will be buoyed inwardly from the
conductive liquid while contact 5 is still immersed
in the ligquid at which time the electrical circuit
isinterrupted.

When the circuit is interrupted there is a
tendency for arcing to eccur due to back electro-
motive force. To minimize this arcing, T have
found that when a material having a compara-
tively high electrical resistance, such as powdered
carbon, is placed upoen the surface of the mercury,
it will be buoyed inwardly toward the surface of
the lquid and when the circuit is interrupted,
the resistance material prevents or minimizes
arcing. This particular feature of providing a
material having a comparatively high elecirical
resistance which foats upen the annulus of con-
ductive liquid formed during the rotation of the
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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
<hown 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 § is mounted eccen-
trically on shaft 17 and means are provided to
connect discs 4 and 5 so that they may be ro-
tated together to vary the extent of their immer-
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 7. 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 1. For in-
stance, by rotating terminal 7 from its dotted
line position as shown in Fig. 4 to its full line
position, contact discs 4 and & 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. Por this purpose, a thrust
cap 31 formed of an electrically insulating ma-
terial, such as a phenolic condensation product,
is provided. As illustrated, cap 31 has a recess to
receive nut 23 and its inner portion bears against
terminal § 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 1 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 intc 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 o the
upper frame 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
drawings and since a portion of this washer must
be compressed still further when discs 4 and 5
are buoyed inwardly, 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 15 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
the numeral 36 in Fig. 6 to form & thin layer
of carbon upcn 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-
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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 motor, the governor may be attached to the
shaft of the motor as illustrated in the drawings
and electrical energy from line L: is conducted
to terminal 7 through a conductor 37 and from
thence to contact 5 and through the conductive
liguid 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
motor to the other line terminal. )

In operation, when the motor is rotated above
3 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 motor at the desired speed. I cdo not desire,
however, to limit the use of my improved cir-
cuit interrjipting device to regulate the speed of
motors as it may obviously be employed to in-
terrupt and establish a circuit to an auxiliary de-
vice, such as an electromagnetic coil, & 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 41.
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 & man-
ner similar to that shown in Fig. 1 and cylin-
drical member 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 48 supported by a pair of oppo-
sitely disposed posts 41 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 boré
and spring 45 is maintained in position by means
of a bolt 49 which extends through an annular
ring 50 of insulating material and an aperfure
in spring 45, and is threaded into post 47 and bholt
51 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 52 is arrahged 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 5% 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, resilieng
metallic strips 58 and 58 are arranged outside
of the casing, strip 58 heing in electrical con-
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taet with shaft 54 and: strip 59 being in elec-
trical contact with shaft 55.
Resilient strips 58 and 8§ 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 bhelng
rotated at low speed and {o permit the separa-
tion' of contact 52 frem the mercury when the
casing is'rotated at a predetermined speed. For
this purpsse ring 54-is provided with an. outer rim
60 and a recessed porticn §!{ 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 63, and a {erminal

64 is interposed between the resilient strip. 58

and- the head of bolt 82 to which a suitable. out~
let lead 65 may be attached.

Resilient strip 55 is insulated from. resilient
strip 58 by suitable means, such as a collar 86,
and’ the parts are maintained in assembled posi-
tion by means of a nut 87 which is threaded on
shaft 5. Resilient strip 59 is also provided with
a contact 62 which is adapted to he engaged. by
a contact €9 affixed to a resilient spring 70 hav-
ing one end affixed to rim &35 of insulating ring
58 by a bolt 74 and an apertured terminal 72 is
interposed between the head of bolt T8 and. the
rim of the insulating ring to receive lead Li.

My improved circuit interrupting device is
adapted to be arranged within a housing 73
which may be attachaed to the motor casing in any
desirable manner, stuch as by bolts 74 and is pro-
vided centrally with: 2 threaded Bushing 7% fo

receive o threaded bolt or actuator 78 having a

tip 11 formed of insulating material for engaging
spring 9. Spring ¥ is biased’ outwardly and
when actuator ¥¢ is threaded outwardly contact
69 is disengaged from contact §2 to interrupt the
circuit and when actuator 76 is threaded inward-

ly contact 69 engages contact 68 to estahlish. a

circuit between ccntacts 8% and 8. When: actu-
ator 16 is forced inwardly, it will.also be apparent
that contacts 52 and 53 will be immersed. in. mer-
cury 42 and a.circuit will be established from line
L1 to contacts 68 and &8 and through shait 55,
disc 52, mercury 41, contact 53 and resilient strip
58 to conductor 8% which is connected to the inlet
brush of the motor, the cutlet brush of the motor
being connected through ccnducter I8 to termi-
nal L2, When the casing is rotated at a prede-
termined speed, however, the. centrifugally-
developed buocyant force of the mercury buoys
contacts 52 and 53 inwardly inclining shafis 54
and 55 against the resilient force of spring arms
59 and 78 and as shaft 55 is longer than shaft.
54, it will be apparent that when the casing
attaing 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 53 and 72 will again force con-
tacts 52 and 53 to again iminerse them in the
mercury at which time the circuit will #gain be
established.

The speed of the casing at which ths circuit

is interrupted may be regulated by adjusting the-

position of actuator 6 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 88 and §9 and

spring: arm- 16 have been omitted and arm 59

has-been replaced by a resilient strip 79 which ex-
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tends across recess: 6 and is attached to rim 80
at its- upper end by a bolt 80 and at. its lower
end by the bolt. 7f which was utilized in the
former modification to connect arm 70 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 numerals;

The operation of the circuit interrupting de-
vice shown in this modification is gimilar to that
shown in Pigs. 7 to 11 with the exception that
actuator 78 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' 13, powdered carbon
is preferably arranged upon the surface of the
liquid as indicated by the numeral 81 to. prevent
or minimize arcing when the circuit is inter-
rupted. This feature is of particular importance
when my improved cireuit interrupting device
is utilized in combination with a motor to regu-
late its.speed.

What I claim is:

1. Apparatus of the class described compris-

- Ing a rotatable casing containing an electrically

conductive liguid, a contact arranged in: said cas-
ing which is in electrical contact with. said liquid
and which is stationary or substantially sta-
ticnary when the casing is at rest or is being
rotated at low speed, and said contact being mov-
able Inwardly by #he centrifugally-developed
buoyant force of said liquid to cause it to emerge
from said'liguid when the casing is rotated above
2 predetermined speed. to break said electrical
contact.

2. Apparatus of the class described compris-
ing a movable casing containing an. elecirically
conductive liquid, a contact arranged in said
casing which is. in electrical contact with. said
liquid when said casing is at rest, means whereby
sald casing may be moved to separate said con-
tact from 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
lquid.

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, vesilient 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 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 its electrical contact with said liquid when
said casing attains a predetermined speed.

4. Apparatus of the class described compris-
ing & 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 resilient means which is responsive to
the centrifugally-developed inward buoyant
force of said liquid on said contacts for inclin-
ing said contacts ag they are buoyed inwardly
to cause one of said contacts to emerge from




2,454,087

9

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 bhe-
tween the outer shaft and said bearing for main-
taining said contacts emerged in said lquid, 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 cause 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 liguid to
minimize arcing when said elecirical 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 bucyed 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 descriced 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 catse 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 liguid 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 electrical 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 inward buoyant force of said lquid
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 emerged 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 liquid at vari-
ous 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 inward buoyant force of
said liquid on said contacts for inclining said con-
tacts as they are buoyed inwardly to cause one of
said contacis to emerge from said liquid to break
electrical contact between the emerged contact
and said liguid 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 hearing 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 heing 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-
1y by the centrifugally~developed buoyant force
of said liquid againsi 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
heing insulated from each other, one of which is
spaced inwardly 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 ccentacts being in electrical contact
with said liguid 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
tc 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 liguid when
the casing attains a predetermined speed, and
each of said shafts ‘being electrically connected
with @ terminal arranged outside ef said casing.

12. Apparatus -of the zlass described compris-
ing a rotatable casing provided with an opening
and containing a conductive liquid, a pair of
spaced -contacts arranged in -electrical centact
with said laquid, -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 liguid upon said -contacts -

being adapted to incline said shafts to cause one
-of -said -contacts to emerge from said liquid to
break its electrical confact with said liquid when
said casing is rotated at a -predetermined speed,

and resilient means arranged-outside-of the casing .

for preventing the emergence of one of said con-
tacts from said liguid until the casing has at-
tained a predetermined speed.

13. Apparatus of the class ‘described compris- -
ing.a rotatable casing provided with an opening ..

and containing a conductive liquid, 2 pair -of
spaced :contacts -arranged in said casing, g sta-
tiomary ‘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.

bheing connected to the contact which is more re-
mote from szid.opening and the other shaft being
connected to the other contact, and the opening
in said bearing being of sufficient size to permit
inclination of said shafts, resilient means for
‘maintaining said -contacts immersed in said lig-
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 liguid to hreak
its electrical contact with said liquid when the
casing is rotated above a vredetermined speed.

4. 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
‘he 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 liguid
being adapted to force the contacts -within the
casing inwardly -against the action of the strips
cutside the casing to-cause one of said contacts
within the casing tc emerge from the liquid to
break its electrical -contact with said liquid when
the casing attains a predetermined speed.

15. Apparatus of the class described compris-
ing a votatable casing containing -en electrically
conductive Hquid and provided a% cne end with
& stationary bearing for sealing a portion of said
opening and upon which 2 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, said-shafts being insulated from each other
and arranged in telescopic relation, resilient
means interposed between the outer shaft and
said bushing for maintaining said contacts
emerged in said liguid to establish .an electrical

sntact between said contacts and said liquid,
and the 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 the electrical
contact bhetween the emerged contact and said
Jjiquid when said casing attains a predetermined
speed.

16. Apparatus of the class described compris-
ing -a rotatable casing provided with an opening
and containing g conductive liguid, 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
otner, resilient means for maintaining said con-
tacts in elecirical contact with said liguid during
rotation of said casing at low speed, and saig con-
tacts being movable inwardly by the centrifugal-
ly~developed buoyant force of said liguid against
the force ef said resilient means to incline said
shafts to cause one of said contacts to emerge
from said liquid to break its eiectrical -contact
with said liquid when said casing attains a pre-
determined speed, and a pair cf stationary ter-
minals arvanged outside of said casing, one of
which is electrically connected %o one of -said
shafts and the other of which is electrically con-
nected to the other shaft.
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