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1

Our invention relates to a switch of the type
actuated by centrifugal force.

An important object of our invention is to
provide a switch of the character mentioned, to
be mounted upon: the armature shaft of a mo-
tor, and having means for electrically: connecting
the switch terminals when the armature shaft
is’ at’ rest, or rotating slowly, and to break the
electrical connection between the terminals when
the rotational speed of the armature shaft in-
creases.

A further object of the invention is- to-provide
a centrifugal force actuated switch which is ex-
tremely simplified in design, constituting a com-
pletely self-contained unit, well adapted for in-
stallation without adjustment, thereby dispensing
with the necessity of the services of a skilled
mechanic. ‘

A further object of the invention is to provide
a normally closed switch, having mechanical
means actuated by centrifugal force for opening
the switch.

A further object of the invention is to pro-
vide a switch which is adapted to operate prop-

erly when mounted upon the armature shaft of a.

motor, irrespective of the position which such
armature shaft assumes..

A. still further obiect of the invention iz to
provide a switch of the above mentioned charac-
ter. which is designed to be strong and durable,

thereby enabling it to have an exceptionally long:

and. useful life, , _

Other objects and advantages of the invention
will be apparent during the course of the follow-
ing. description. ‘

In the accompanying drawings, forming a part
of this apvlication, and in which like numerals
are employed to.designate like parts. throughout
the- same, .

Figure 1 is a perspective view of an assem-
bled switch embodying our invention, and show-
ing the same applied to the armature shaft of a
motor, parts omitted,

Wigure 2 is a.central vertical section taken on
line 2—2. of Figure 1, and showing. a- stationary
holding bracket,

Figure 3 is a. vertical transverse-section takem
on line 3--3 of Figure 2, = ‘

Figure 4 1s.a vertical transverse-section, simi-
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2.
lar to Figure 3, and showing the switch in the
open position;

Figure 5 is a perspective view of a metal
sleeve; )

Figure 6 is a perspective view of an insulat-
ing sleeve;

Pigure 7 is a perspective view: of slip rings,

Figure 8 is a perspective view of an annular
housing, part in section,

Pigure 9 'is a perspective view of conducting
segments,

Figure- 10 is a perspective view of a carbon:
brush and: brush holder; and,

Figure 11 is @& perspective view of a brush:
holder ring bracket.

In the-drawings; where for the purpose of illus-
tration, is shown a preferred embodiment of our:
invention, the numeral §2 designates a cylin-
drical tubular bushing or sleeve, preferably
formed of steel, or the: like. This sleeve 12 is:
shown in the drawings as being rigidly mounted
upon-the armature shaft § of a motor, and hav-
ing a press fit thereon. Rigidly mounted upon
the outer surface of the sléeve 12, and having a
tight press fit thereon, is' a cylindrical tubular
insulating sleeve 13, formed of a suitable insulat-
ing material; such as fiber, plastics, or the like.
The insulating sleeve {3 and the metal sleeve- {2’
are of-the same length, and their ends are flush.
Rizgidly mounted upon' the’ insulating sleeve 13
are contact or slip rings 14, formed of any' suit-
able electrical conducting material, such as cop-
per: or steel.  THese slip rings {4 have a tight
press fit'upon the insulating sleeve {3, and their
outer ends: are flush with the ends of the sleeves
12 and 13: The slip rings {4 may be staked in
place upon the insulating sleeve 13, if desired. to
further-assure an integral -assembly of the sleeves:
2 and 13 with the slip rings. The slip rings 14
are of the same length, and their inner ends are
spaced apart, forming an annular passage  Or’
groove {5 between them, at the longitudinal center
of the sleeve (2. The numeral {6 designates an
annular ring or housing, formed of suitable in-
sulating material. This annular housing 16 in-
cludes a circumferential wall and parallel” an-
nular- ends: 1T, formed integral therewith, and
forming ‘an:annular recess: {7°. The annular
housing. {§: has a main’ axial opening or bore 18,
for. receiving: the: gdjacent  inner ends of the
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ship rings {6. and the shn rings have a press fit
within this bore, for causing the annular hous-
ing i8 to rotate with them. The ends 7 of the
annular housing (6 are arranged equidistantly
upon opposite sides of the groove {5.

Arranged within the annular recess 17’ of the
housing .i§, are a plurality of circularly curved
current conducting segments 18, having circum-
ferential'grooves 20 provided therein. The con-
ducting segments 19 are preferably four in num-
ber, and when they are dispesed inwardly, and
in engagement with the inner ends of the slip
rings, they constitute a substantially continuous
annular conducting element, see Figure 3. The
conducting segments 19 have free sliding engage~
ment between the ends {7 of the annular housing
16, and are adapted to move radially within the
annular recess 11°.  Arranged within the circum-
ferential grooves 28 of the segments i3, is an an-
nular helical extension spring 21. This annular
spring 21 holds the conducting segments 19 in the
innermost position, as shown in Figures 2 and 3.
and in engagement against the inner ends  of
the slip rings 14, see Figure 2. This is the position
of the conducting segments 19 when the switch is
in its normally closed condition.

The numeral 22 designates annular brush hold-
er rings, slidably mounted upon the slip rings
{4, and arranged upon opposite sides of the an-
nular housing 16, in close spaced relation there-
to. The brushing holder rings 22 are free to
rotate with respect to the housing 16. The brush
holder rings 22 are formed of a suitable insulat-
ing material, and are of slightly larger outside
diameter than the annular housing 18§, see Fig-
ure 1. Each brush holder ring 22 has a cylin-
drical ‘radial opening 23 formed therein; for re-
ceiving in tight press fit engagement a cylindri-
cal tubular brush holder 24. Each brush holder
ring 22 is further provided with a pair of small
diametrically oppositely arranged openings 285, for
& purpose to be described. These openings 25
are preferably arranged at right angles to the
axis. of the opening 23. Each brush holder 24
is preferably formed of copper, or the like, and
has a main eylindrical opening 26 formed in its
inner end and this opening 26 leads into 5 smaller
screw threaded opening 27,
through the outer end of the brush holder. Ar-

ranged within each main opening 26, is a cylin- :

drical carbon brush 28, having a small outer
cylindrical extension 29. Fach brush 28 is free
to move radially within the recess 26. Also dis-
posed within each recess 26 is g small helical

compression spring 30, vreferably formed of 3 ;

- copper alloy, or the like. Fach spring 30 en-
gages -over the cylindrical extension 29 of the
brush 28, and the inner end of ‘the spring en-
gages against the outer end of the cylindrical
brush:-28.- The outer end of each spring 20 en-
gages against outer end of the main opening 2§;
and the spring forees its associated brush 28 radi-
ally inwardly, to hold the same in contact against
outer periphery of the adjacent slip ring (4. Each
screw threaded opening 27 receives 2, tinding post
or-terminal screw 31, under the heads of which
may be connected the ends of the wires 32 and
33;-to be connected to the terminals of the switch,
Each terminal screw 31{ is electrically connected
with its associated brush 28, through the spring
30, and also through the brush holder 24,
“Disposed upon the external cylindrical surfaces
of-the brush holder rings 22, and.spaced slightly
radially from the annular housing 16 (see
ure* 2), is a substantially semi-cylindrical or

Fig-
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U-shaped bracket 34. The bracket 34 is pref-
erably formed of sheet metal, and it therefore
bossesses a required degree of resiliency, permit-
ting it to be mounted upon the brush hoider
rings 22. The bracket 24 has diametrically oppo-
sitely disposed and laterally spaced pairs of radial
extensions or fingers 25 at its ends, and formed
integral therewith. These fingers 38 engage with-
in the small openings 25 of the brush holder
rings 22, and therehy secure the rings 22 together,
as a unit, which is slidable or rotatable upon the
siip rings {4, 'The bracket 34 prevents axial
movement of the brush holder rings £2 upon the
slip rings.. The bracket 34 is spaced radially
cutwardly from the annular housing §8, suffi-
ciently to allow the housing to rotate freely with
the sleeve 12, and associated elements. . The
bracket 34 is provided with a depending or radial
knuckle 36, spaced equidistantly from its ends;
and this knuckle 35 receives portions or exten-
sions 37 of a suitable stationary holding device
or bracket 38, which is rigidly secured to the
associated motor casing, not shown.

The operation of the switch is as follows:

The sleeve §2 is applied to the armature shaft
S of a motor. The motor may be of the split
phase type, or of the capacitive type. The split
phase motor has a starting stator winding, and
a running stator winding. As is well known, in
starting a motor of this type, the current is first
supplied to the starting and running stator wind-
ings, and when the motor speed increases, the
current to the starting stator winding is cut
off. The present switch is employed to supply
current to the starting stator winding, to start
the motor, and to cut the current of when the
motor speeds up.

When the motor armature shaft is at rest,
the switch embodying this invention is in the
normally closed position, Figure 3. The annular
spring 21 forces the conducting segments {8 radi-
ally inwardly and against the inner spaced ends
of the slip rings 14, thus closing the circuit be-
tween these rings, and supplying current to the
The starting winding
is, of course, connected into the circuit by means
of the wires 32 and 33, As the speed of the
armature shaft 8 increases, the unit including
the slip rings. 14 has its rotational spesd corre-
spondingly increased, and the conducting seg-
ments 19 are thrown radially outwardly, within
the annular housing {6, by centrifugal force. The
segments 19 move outwardiy against the force
of the spring 24, and assume positions ag shown
in Figure 4 of the drawings. The conducting
segments are now out of electrical contact with
the slip rings 14, and the circuit through these
rings is broken. The starting stator winding is
now cut out of the circuit, and remains cut ouf
as long as the motor remains up o speed.

The switch is a completely self contained unit,
as all the parts are permanently assembled, when
the sleeve 12 is pressed on to the armature shaft
S. The knuckle 38 of the bracket 34 is secured
to the stationary holding bracket 38, and the wires
32 and 33 are connected to the terminal screws
3i. These are the only manipulations which need
be made, and they do not require the services of
& skilled mechanic or electrician. Tt is entirely
immaterial what radial positions the hrush
holders 24 assume, with respect to the slip rings
4. Since the brushes 25 are arranged longitu-
dinally exteriorly of the annular housing {5, there
is no tendency for the switch to short cireuit
across the inner ends of the slip rings, due to
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carbon dust, or: the like. Further; the brushes
28 are enclosed, and there is substantially no ten-
déncy forsparks'to be produced, due to improper
contact between the brushes  and’ slip-rings, if
improper contact shouidsoccur. By virtue of the
brush holder rings 22 slidably rotatably engaging
the slip rings 14, these rings are kep! clzan for
proper-cortact with the brushes 28, The switch
is extremely simiple in: construction, strong and
durable;. it comprises few parts, and these are
not lablé to. derangement. ;

Tt is ‘to be understood that form of our inven-
tion herewith shown and described, is to be faken
as a preferred example of the same, and that
various changes in the shape, size, and arrange-
ment of parts may be resorted to. without depari-
ing from the spirit of our invention, ot the scope
of the subjoined claims.

Having thus described our invention, what we
claim is:

1. A cenirifugal force actuated switch, com-
prising axially spaced slip rings to be mounted
upon the armature shaft of a motor, means to
insulate the slip rings from such armature shaft,
an annular insulating housing mounted upon the
slip rings to rotate therewith and to bridge the
space between the same and providing an annular
recess, conducting segments arranged within the
annular recess and adapted to move radially
therein, an annular spring arranged within the
annular recess and engaging upon the conducting
segments to hold the same in electrical contact
with the spaced slip rings, brush holder rings
slidably mounted upon the slip rings axially out-
wardly of the annular housing, brush holders
carried by the brush holder rings, and brushes
arranged within the brush holders for engage-
ment against the slip rings.

2. A centrifugal force actuated switch, com-
prising a sleeve to be pressed on to the armature
shaft of a motor to rotate therewith, an insulating
sleeve rigidly mounted upon the sleeve, axially
spaced slip rings rigidly mounted upon the in-
sulating sleeve flush with the outer ends of the
insulating sleeve and sleeve and forming an an-
nular recess between their inner ends, an annular
insulating housing mounted upon the slip rings
for rotation therewith and covering the annular
recess, circularly curved conducting segments dis~
posed within the annular housing and adapted
to move radially outwardly when acted upon by
centrifugal force, resilient means associated with
the annular housing and engaging the conducting
segments to counteract the efiect of centrifugal
force, brush holder rings slidably mounted upon
the slip rings upon opposite sides of the annular
housing, brushes mounted upon the brush holder
rings to slidably engage the slip rings while the
same rotate, and a U-shaped hracket mounted
upor the brush holder rings to secure the rings
together as a unit and to hold the rings against
rotation while the armature shaft rotates.

3. A centrifugal force actuated switch, com-
prising axially disposed slip rings having their
inner ends spaced, means to support the slip rings
and to insulate the same, an annular insulating
housing mounted upon the slip rings for rotation
therewith and covering the inner spaced ends of
the slips rings and providing an annular recess

adjacent to the inner spaced ends of the rings, 7

electrical conducting elements arranged within
the annular recess and adapted to move radially
therein when acted upon by centrifugal force,
vielding means associated with the annular hous-
ing and engaging the conducting elenients to op-
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pose: the- effect of centrifugal force upon the
conducting elements, brush holders arranged out-
wardly of the annular housing and mounted upon
the slip” rings, brushes carried by the brush
holders and engaging the slip rings, yielding
mesns associated with the brush holders to move
the biushes inwardly, and a bracket mounted
upon the brush holders and spaced from the
annular housing to secure the brush holders to-
gether as a relatively stationary unit.

4 A centrifugal force actuated switch, com-
prising axially disposed slip rings having their
inner ends spaced apart, means to support the
slip rings-and to insulate the same, an annular
insulating housing mounted upon the slip rings
for rotation therewith and covering the inner
spaced ends of the slip rings and providing an
annular recess, an elecirical conducting element
arranged within the annular recess and adapted
to move radially therein ‘when acted upon by cen-
trifugal force, yielding means associated with the
annular housing and engaging the conducting
element to oppose the effect of centrifugal force,
brush holders arranged axially outwardly of the

= annular housing and slidably mounted upon the

slip rings, brushes carried by the brush holders
and engaging the slip rings, springs arranged
within the brush holders and engaging the
brushes to move the same inwardly, a cylindri-
cally curved bracket mounted upon the brush
holders and spaced radially from the annular
housing to secure the brush holders together as
2 unit, and means including & projection integral
with the bracket for holding the unit stationary
relative to the slip rings.

5. A centrifugal force actuated switch, com-
prising a rotatable insulating sieeve, axiaily
spaced slip rings mounted upon the sleeve, an
insulating housing having opening means to re-
ceive parts of the slip rings and rotatable there-
with, parts of the slip rings being uncovered
within the housing, a radially movabie conduct-
ing element mounted within the insulating hous-
ing to co-act with the slip riigs, resilient means
to oppose the cutward radial movement of the
conducting element, brush hoider members hav-
ing openings for rotatably receiving the shp rings
and disposed upon opposite sides of said housing,
and brushes carried by the brush holder members
{0 engage the slip rings.

8. A centrifugal force actuated switch, com-
prising a rotatable insulating sleeve, axially
spaced slip rings mounted uwpon the sleeve, an
insulating housing having opening means to re-
ceive parts of the slip rings and rotatable with the
slip rings, parts of the slip rings being uncovered
within the housing, a radially movable conduct-
ing element mounted within the insulating hous-
ing for coaction with the slip rings, resilient
means to oppose the outward radial movement of
the conducting eiement, brush holder members
having openings for rotatably receiving the slip
rings and disposed upon opposite sides of said
housing, brushes carried by the brush holder
members to engage the slip rings, and means to
prevent the outward axial movement of the brush
holder members.

7. A centrifugal force actuated switch, com-
prising axially disposed slip rings having their
inner ends spaced apart, means to support the
slip rings and to insulate the same, an annular
insulating housing mounted upon the slip rings
for rotation therewith and covering the inner
spaced ends of the slip rings and providing a
recess, an electrical conducting eleraent arranged
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within the recess and adapted to move radially
therein when acted upon by centrifugal force,
yielding means associated with the annular hous-
ing and engaging the conducting element to
oppose the effect of cenirifugal force, brush
holders arranged axially outwardly of the an-
nular housing and slidably mounted upon the slip
rings, brushes carried by the brush holders and
engaging the slip rings, springs arranged within

the brush holders and engaging the brushes to 10

move them inwardly, and a bracket mounted upon
the brush holders to secure them together as 3
unit.
WILLIS ZEB WEST, Jx.
MORGAN F. GAMBLE.
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