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@ Nutating action appliance.

@ The disclosure is directed to a nutating action appliance
in which the utilization device is driven directly by the wobble
plate of a nutating action motor. A wobble plate (21) is con-
tained within a motor housing (10, 11} and is driven with a
nutating action by a controlied flow of fluid. An output shaft
(28), rigidly secured to the wobble plate, extends out through
the housing and is moved in an orbital manner as the wobble
plate is driven through its nutating cycle. An ultimate contact-
type utilization device {47} is driven directly by the output
shaft andis activated with a highly efficient and usefu! motion,
which is an orbital movement without rotation.
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NUTATING ACTION APPLIANCE

Water powered motion appliances are well known
in principle, and the prior art contains numerous exam-
ples of such devices. Typical proposals for such water-
driven devices include scrubbing brushes, for example,

5 which are driven in a rotary fashion by means of a water-
powered motor. Both positive displacement and turbine-
type motors have been proposed, and it has also been pro-
posed to discharge some or all of the exhaust water
through the utilization device to assist in its action.

10 Notwithstanding the numerous prior art proposals for water-
driven appliances, none of them has provided a satisfactory
basis for a small, hand held household-type appliance.

In some cases, the small waﬁer-powered motors are simply
inadequate to the task. In others, the motors are unduly

15  complicated and expensive for the purpose, or of unduly
large size or weight. It is accordingly an underlying

1objective of the present invention to provide a novel and

- ~simproved water-powered -appliance -or the like, which is
-capable of highly economical construction, is small and

20 © 1ightweight, and thus ideally suited for hand held utili-

- zation, and which at the same time operates at an accep-

-table level of power output and at acceptable efficiencies.

-.In accordance with one of the specific aspects

of the invention, a fluid-driven motion appliance is pro-
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vided, which utilizes in a novel and :ml'ique manner a -
nutating motor element, which is contained within the
appliance housing and is driven by the flow iof 'frluid,r
typically water, from a household source. Notating
motors are, in themselves well known in the art and are
widely used for such purposes as water meter dr;ves, for
example. Representetive, rbut by no means exhaustive of
the patented art on sﬁch motors, are the foliowing ) |
United States patents: Bassett ‘No. 2,174, 306 Probst
No. 2,253,306, Bassett, No. 2, 294 825 Treff ‘et al., -
No. 2,921,458, Most typ:l.cally, the nutatlng action motors
of the prior art are utll:Lzed in relatlvely low powered

devices, such as water meters. However the Bell U.s.

" Patent No. 686,686 is an example of such a motor ut111zredrr

in relatively heavy~duty service.
- Pursuant to heretofore known constructions,

nutating motor devices comprise a'housing having a water

- inlet -and outlet facility and. containing a wobble plate

~oxr disc mounted upon a sphere. The sphere is mounted
for universal movement relative to the housing, within
-certain angular limits , and a .shaft or rod extends from-
~the sphere, .along an axis extending through Vtrhe_center'

of the wobble plate, at xright angles thereto'.r' The wobble

+plate is slotted at one side_and straddles a'separating

plate which divides the housiog in which the wobble plate
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is contained. 1In the normal operation of the nutating
device, water enters the housing on one side of the
dividing plate, travels in a circular path around the
housing, and leaves through an exit port on the oppo-
site side of the dividing plate. The wobble plate is
held in a tilted position by means of a rotary output
member engaging the shaft of the wobble plate. Thus,
when water is admitted into the housing and travels
around it to reach the discharge port, it pushes agai-
nst the tilted wobble plate. Since the plate cannot
rotate, it assumes progressively changing tilt angles
as a result o:f continued water flow. A rotary output
is obtained by coupling the tilted output shaft to a
rotatable shaft, through a suitable crank. Thus, al-
though the output shaft of the wobble plate does not
self-rotate, the progressive change of the tilt angle
of the wobble plate causes the output shaft to follow
zan -orbital movement, -and this.in:turm dis utilized in
.the prior art devices to obtain a rotary output from
a shaft journaled on a fixed axis.
Pursuant to the present invention, unique
-advantages are derived by utilizing a nutating action
~amotor, but providing for the utilization device to be
-drivingly connected directly to the output shaft of

the nutating plate or disc, such that the utilization

0025072



10

-15

. 20

25

0025072

-

device itself operates with a nutating;,orbitai motion.
By directly connecting the,utilizetionrdevice, suchjas
a brush, to the output shaft it is possible not only to
eliminate parts from the meehaniem,'and the manufac-
turing and assembly cost attendant thereto, but the
operation of the device is improved and reﬁderedfmore
reliable and maintenance free. |

' As a specific,feature‘of theoinvention, a
utilization device, such as a,bfesh, eander; buffef or
the like, is mounted directly upon the outpﬁt sheft
which forms a fixed part of tﬁernutating disc. Accor-
dingly, in the operation of theiepplience the utili-
zation device is prov1ded with an orbltal motlon, with
a constantly changlng t11t angle The utllizatlon 7
device ‘does mnot, however rotate about the axis of its
mounting shaft. This provides a hlghly deslrable formrr
of motion which, among other'tﬁings, rendeie'theiappli-
=nce easier to hold and use. o '

~ ~=—Pursu=mnt-to- another 1mportant feature of the

- present -invention, the utilization dev1ce (typlcally a

‘sander, brush or scrubbing device) is supported in a
spaced relation to the motor hou51ng by a transversely

yieldable support means. In a preferred form of the

~invention,. the support means- comprises a rubber boot-

like-structure 1nterconnecting the plate and utilization
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device. The boot is sufficiently rigid in compression
to prevent collapsing of the utilization device against
the motor mount plate under normal operating pressures,
but at the same time, is sufficiently resilient in the
5 transverse direction to permit movement of the utili-.
zation device in its plane. Of course, other support
means may be used, for example rubber or coil spring
stand offs. The output shaft extends from the motor
housing within the confines of the boot and is directly
10  1linked to the utilization device by a wniversal joint
means. The resulting nutating motion of the wobble
plate causes the output shaft to move in an orbital
manner which is transferred to the utilization device
y by the universal joint means. To advantage, the trans-
15 versely yieldable support means will flex to allow the
utilization device to be moved through an orbital motion.
In dits most simplified form, the nutating
. action appliance of the present invention may be con-
=structed with-but a single moving part, that being the
20 nutating disc itself upon which the utilization device
is directly mounted.
In some forms of the invention, provision
may be made for diverting a portion of the water, or
- other motive fluid and discharging.it through the uti-

25 lization device, either in a continuous or a pulsating
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manner, to enhance the operation of the utilizatlon
device. Thus, where the utilization deyice 1§ a
cleauing'brush for example, it ﬁay;beradvanfégeous

to discharge some or -all of the water through the brush
to assist in its cleaning action , In gene:al,rof
course, the idearof discharging water thfough a BiuSh
is well known. Many examples thereof exist_iu thcr
prior art. Pursuant to che present inﬁcnticn;rhowever,
unique and simplifiedrarrangcmeuts are'pucvidedrfor '
effecting discharge of che water. These!iuclude;for-
ming of the nutating member wifh<é holléw,uutuuf shaft -
extending through che centraiiéﬁhc;c. The'ouenrend'
of the hollow shaft is placed in communicatiouiwith
the one side of the waccr line to providerthé désired
flow. In some modifications ofrche invention, the
Jollow.output .shaft may be placed in commuuicacicn
-with_a plenum chamber, such that the fiqw of water is

—constant. In cther forms, the water may-communicate

- .2with -the output: shaft,durlng,lImited'portlons only of

its rotating cycle, produc1ng a pulsatlng output at
the discharge port.

. In accordance withrénother—cfrthé basic ob-

" jectives of the invention, a nutating action appliance

3>4iSrprovided.which,is.adapcablc_to.1ow-cost,,highévolume

manufacture, so as to be suitable for merchandising
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as a high sales volume home appliance. In additiom,
the device is constructed so as to be both lightweight
and durable. To this end, the device most advan-
tageously is constructed largely of precision molded
plastic parts, which may be utilized substantially in
the as-molded condition, without requiring costly ma-
chining or other finishing operations.

For a more complete understanding of the
above and other features and advantages of the inven-
tion, reference should be made to the following detailed
description of preferred embodiments and to the accom-
panying drawings.

Fig. 1 is a perspective view of a water-
powered nutating home appliance device incorporating
the features of the invention.

. Fig. 2 is.an enlarged, fragmentary side
elevational view of the nutating powerhead of the appli-
zance of Fig. 1.
IFig. 3 is a top.plan view of the powerhead
of Fig. 2.

Fig. 4 is a cross-sectional view as taken
generally on line 4-4 of Fig. 3.

Figs. 5-7 are cross-sectional views, similar

-to Fig. 4, showing various modifications of the power-

head of Fig. 2.
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Fig. 8 is a pers?ective view of an prbital
wet sander built inraccoraance'with the presept inven-
tion. 7 | ,

Fig; 9 is a side, éfoss—sec;ionai &;gy'pf
the wet éander of'Fig.,S. - |

Referringrnowrto,the drawings, aﬁd,iggéially

-—C - -

to Figs. 1-4 thereof, the reference numerals 10, 11

designate upper and lower sections of a motor hgg§§§§;

The housing sections advantageously afejof a melded,

plastic construction,'and,t&pically:may beigéhggiyg}y 7

. bonded along a:central parting iine 12 to fQ¥Q1§E

enclosed chamber 13. The chambe¥'13ris, in gepezal,
a body of revolution, having the side Wallé }£ ef ar-
cuate configuration, whose center of,cuivatﬁrérig at
a central point 15 along the axis of ievolhtigg, The
upper and lower wgils 16, lfrof the chamber are of

conical configufétion, s0 arrangedrthat oppqSed,uppgr

and lower chamber walls 16, 17 define an included

::angle-of;:for:exaﬁple, AO_degrees,"symmetricél}y about

a plane through the center point 15 perpendicular to

the axis of revolution.

7" In the center area of the motor housing,

-~ --— gach of the housing parts is formed with a spherically

- contoured bearing seat 18, 19 .arranged to seat and

mount for generally universal movement a'sphérical

0025072
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bearing 20. The bearing 20 may likewise be of molded,
plastic construction. Desirably, both of the housing
parts 10, 11 and the spherical bearing 20 are preci-
sion plastic moldings such that, when the bearing is
5 supported in the seats 18, 19 and the housing parts
are secured in their assembled positions, the spheri-
cal bearing 20 is movable freely in its seat. At the
same time, a sufficiently close fit is provided be-

Tl tween the spherical bearing and its seats 18, 19 as
10 to reduce to a practical minimum leakage of driving

fluid (typically water) around the bearing. Minor
leakage is to be expected and tolerated, and serves
to some eantent as a bearing lubricant.

In accordance with known construction of

15 nutating motors, the spherical bearing 20 has mounted

fhereon an annular disc or plate 21, which is aligned
on & hemispherical plane, passing through the center
-point 15. Although it is not mnecessary to the func-

- ~.ztioning of the-device, the -annular disc 21 most advan-
-20 _tageously is of plastic, molded to be integral with
the spherical bearing 20. The disc 21 and bearing 20,
together, form the wobble plate or disc or the nuta-
ol ting motor. As reflected in Fig. 4, the configuration

¢ of the conical housing walls 16, 17 is such, in rela-

25 --tion to the thickness of the annular disc 21, that
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when the disc is 'i:ilt,ed to the ﬁaximum extent per- 7
mitted by the ‘housing walls 16, 17, the uppér Tsurface
of the disc is in tangential contact with the uppar :
housing wall 16 albng a radiua,' whil’e' the iower'sur—
5 face of thé disec'is in tangentiai CQataaf along a
radius with the. 1owef ﬁousing wall 17.
' As 'reflectad in Fig,;, 3,’7 f:hé disc 21 is pro-
vided at ome side with an anguiaf slot 22, defined
by edges 23; 24 of the an’nuiar d:Lsc 21. ,rTrhe slot7272
10 straddlas a vertical dividing plate 25, which extends
from the top: to the bottom "Vdf,;;h'e housiﬁg rch'amber 13,
completei&r dividing the chamber at one side of the
housing. The size and coﬁfiguration of the slot 22
is such as to permit the £ull range of tilting of the
15 wobble plate 20, 21 r'rw‘hiler of chur'sa'preventr:irngv Tota-
tion thereof, in'accordance w:Lth known r'mrtatingrmotor
—action. In:some cases;- angular orientation of the
wobble 'piate may be closely confined by nrleanéﬂof a
=pin-26 carried by :the,.disc_21:direct1y opposite the
- 20 slot 22, "-The pin 26 projects sligh’tly beyoad the edge
. of the diéc aﬁd is receivégi withiﬁ a vertical groove |
. .27 formed in the housing parts 10, 1l. Alternatively
. and preferrably in some instances, tha‘ disc 'alot 22
may be so configured as to VCOOpeﬂra'te"vVvifh the dividing

25...plate 25 to accommodate the full range of 'miltating'
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action of the wobble plate 20, 21, while preventing
rotation thereof. 1In the latter case, the pin 26 and
groove 27 need not be employed. An output rod 28 is
mounted by the wobble plate 20, 21, end, at least in
the embodiment of Figs. 1-4, may be molded integrally
therewith if desired. As reflected in Fig. 4, the
output rod 28 extends entirely through the spherical
bearing 20, and the upper end 29 thereof projects in-
to an angulerly disposed annular groove 30 formed in
a cap 31 constituting part of the upper housing mem-
ber 10. The annular groove 30 surrounds a conically
shaped center guide 32 which acts against the upper
end 29 of the output rod to maintain the rod tilted
away from the axis of revolution of the housing (vert-
cal in Figure 4) in any position of the wobble plate.
In the illustrated arrangement, the upper end of the
—output rod is also loosely confined by the outer wall

of the groove 30. However, such outer confinement

=dis-mot required, as._the_tilt angle of the wobble

.plate 1is limited by the tangential contact between
the annular disc 21 and the upper and lower surfaces
16, 17 of the housing. The lower end 33 of the out-
“put rod 28 projects out through a conical opening 34
in the lower housing 1l. The conical outer wall 35

-0of the opening 34 surrounds the orbit of the output
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rod 28.

In the illustrated form of the invention,
the motor housing 10,7117has an-opening on tﬁé same
side as the vertical divider plate 25, which commu-
nicates with a dividéd fiow duct 36. To édvantage;
the flow duct 36, at leﬁst for a shért distance, is
formed of a rigid plastic material and:is of a size
to be easily gripped by the hand, enab}ing it to
serve as armanual grip for the appiianée. The dﬁcti:
36 has a cen;ral,'verfical divider 37,,fo:ﬁing para-
1llel inlet and outlet passages 38, 39 fo;:thé métive
fluid., | |

As reflected in Fig.,l;nthe handle-forming

duct 36 is connected to a dual flexible hose 40,,ﬁhich

is of a convenient length and leads to fluid inlet
and discharge facilities. In a typical coﬁteﬁplated
system, a diverter attaéhment 41 is provided, whidh
can be removably secﬁred byra fitting 42 to a con-
wventional household water putlet'faucet 43. The di-
verter valve 41, may be of conventional const:uctidn,r
such as commonly are used inlconnectionrwithVpbrtable7
dishwashers, portéble wééhing machines and the like.
Typically, such attachments include a quick release
coupling 42 which enables them to be quickly attached

to and removed frém the outlet faucet 43;7 Intetna11y,
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the diverter includes means for directing the water
under pressure through one of the lines 44 and for
return of the exhaust water througﬂ the other line
45. The exhaust water is discharged into the sink
from an outlet 46‘provided in the diverter.

In the illustrated device, water under pres-
sure enters the housing through the duct passage 38,
and flows into one side of the housing. The divider
plate 25 of the motor housing is tightly joined with
the duct divider 37 such that the water must flow
counter-clockwise (as viewed in Fig. 3) througﬁ the
annular passage formed by the motor housing 10, 11.
In flowing around the housing, the water progressively
displaces the disc 21. For example, in the configur-

ation illustrated in Fig. 4, the inflowing water will

-:tend to_.contact initially the bottom of the disc and

will displace the disc progressively upward as it ad-

—vances in a ‘counter-clockwise direction through the

-—chamber 13.. An individual unit of water-travels en-
_ tirely around through the motor housing chamber 13

- - and exits through the passage 39 in the handle-forming

duct 36. In.accordance with known action of nutating

motors, the continuous inflow of water through the

- =~.passage 36 and the outflow thereof through the passage
25

39 will ‘result in a continuous, progressive rotary

0025072
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tilting action of the disc 21. This in turn causes
the ends of the output rod 28 to follow an orbital -
path without, of'course, any rotary motion occurring.
Thus, a specific point at or near the end of the out-
put rod 28 would scribe a circle, although the rod
itself does not rotate. Because of the conical cen-
ter guide 32 provided in the upcap 31 of the upper
motor housing, the output rod 28 is retained at all
times at a predetermined angle witb,respectrtorthe
axis of revolution of the housiné as fhé disc 21 pro-
gresses continuously through its cjcle of Q;bbling
movement. 7
Pursuant to a major objective of,the_invene'
tion, direct utilization of tbé orbifal movement of
the output rod 28 is achieved by directly mounting , 
thefeon a utilization device 47,rsuch as a brush,:?
sanding or buffing pad, massage head, dr the like.
Unique advantages .are derived By mdﬁnting the utili-
.zzation device directly_ﬁponmthéloutput_rod 28 because

the utilization device is-caused to move through a

~-constantly tilting and changing orbital movement, but -

.without rotation, A uniquely effectivé action is

thereby achieved.

.As is evident in the drawings,-the angle

25 .. of contact between the utilization device 47 and a
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workpiece (not shown) constantly changes as the motor
proceeds through each cycle of movement. Assuming that
the appliance and workpiece were to be held momentarily
stationary, the overall change in angle between the
utilization device and the workpiece, from one extreme
position to the other, would be approximately the same
as the included angle within the motor housing, or in
the illustrated instance approximately 40 degrees.
Accordingly, the utilization device advantageously is
provided with a relatively arcuate outer surface con-
figuration 48 in order to compensate for the change
in angular orientation throughout the working cycle.

By mounting the utilization device directly
upon the output rod 28, not only is a unique and highly

effective output action derived, but in addition the

- nutating action.appliance is rendered extremely simple

-end foolproof, and highly economical te manufacture.

=With known nutating devices, useful output is derived

“vby providing an :additional mechanism to convert the

orbital nutating action into a purely rotary motion,
with attendant additional expense and complication and,
for the contemplated use, a less desirable result,

In the specific embodiment of the invention

=illustrated in Figs, 1-4, the .overall usefulness of

the device for some purposes may be ephaneed by pro-
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viding an opening in the upper motor housing 10, corres-
ponding to the conical opening 34 in the lower motor
housing. When suchran openihg is provided, the upper
end 29 of the output rod 28 may be extended ﬁpwérdly
to mount a second céntact-—type utilization device 49.
By way of example only, the opposed utilization devices
48, 49 might be constituted by relatively softer and
stiffer brushes respectively, one or the other of the
utilization devices may be brought into use by merely
reversing the orientatibn'qf the appliance. Of course,
if the upper end of the housing is open to accommodate
a second utilization deviée,r means other than the coni-
cal center guide 32 are utilized to maintain the output
rod 28 in the desired angular orientation. For this
purpose it is possible to utilize means such as a
xotary bearing insert 50, to be described in connection
with the embodiments of Figs. 6 and 7.

In many of the useful apphcations of the

- —uuotating action _appliance of the dnvention, it is ad-

20 wvantzgeous to effect a discharge flow of water through

the utilizatim device 1tse1f Thus where the uti-
lization device is a scruhbing brush, for example,
for scrobbing dishes or forruse' in bathing or the like,

- ws.constant or periodic flow of water through the head
25 .of the scrubbing brush may be desired. To this end,
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the modifications of the invention shown in Figs. 5-
7, incorporate unique and simplified arrangements for
effecting either continuous or pulsating discharge of
water through the utilization device. In the modifi-
5 cation of Fig. 5, the output element 51 is in the form
of a hollow tube, which extends through the spherical
bearing 20 and has portions projecting from opposite
ends thereof. At the lower end of the tube 51 there
is mounted a contact utilization device 52, which may
10 be in a form of a scrubbing brush comprising a plur-
ality of bristles 53 and a circular mounting head 54
in which the bristles are anchored. The mounting
head 54 typically is secured in a fixed relation to
the lower end of the tubu]af output element 51, and
- 15 has a plurality of passages 55 communicating with the
—~ open end.of the tubular element 51 _and extending into
the area of the bristles 53.
-«Opposite the upper end of the tubular oper-
-x ating: member 51 the:housing cap 31 is provided with
20 an annular plenum-forming recess 56 formed by slightly
) enlérging or deepening the angular annular recess 30
in which the output element 51 is guided.
In the form of the invention illustrated
zin Fig. 5, a diverter tube 57, comprised of a short

25 section of tubing, connects at one end 58 with the
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passégé forming duct 36 and at its bfher end with the
annular plenum 56." Depeﬁdiné on:the'particular design
requirements or preferences, the upstréam end 58 of |
the diverter tube S7rmayrbé connected into either the
5  exhaust or the inlet side of the divided duct 36.
Somewhat higher pressurés may‘be achieved at the ex-
pense of some idss in efficiency, by conneéting the
diverter tube 57 into the inlet side of the duct.
Where lower pressures are satisfactory, the diverter

10 tube 57 may communicate with the exhaust side of the
duct. In the latter case, it may be'necessary in some
instances to provide for at least some degree of re-
striction iﬁrthe exhaust line, to assure adequate oper-
ating pressure in the diverter tubé;57,

15 In the arrangement of Fig. 5, water entering
the diverter tube 57 flows into the,anhular plenum 56
and fills the entire annular groové 30. In any rotarj
position of the output element 51, the upper end thereof

~.ds.dn-open commumication with tﬁe.plenum area 56, so

20  that there is a continuous flow of water into the upper

= - "énd of the outﬁﬁt,elemént 51,7regérd1e$s.of'the posi-

| tion thereof. Thus, at all times:during normal oper-
ation of the Qevice, there will be a continuous flow
ofﬂwéter out through the utilization head 52. Where

25 the device is a scrubbing brush for washing dishes or
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the like, the continuous flow of water through the
brush greatly enhances the cleaning action, as will
be readily understood. ]

In the modification of Fig. 6, the upper
end cap 31 of tﬁe upper motor housing member 10 is pro-
vided with a cylindrical recess 60 which rotatably
supports a bearing insert 50. The bearing insert 50
is formed with a spherical seat 61 engaging and sup-
porting the spherical bearing 20. An angular passage
62, formed in the bearing insert, receives the pro-
jecting upper end of the tubular operating element 51,
Accordingly, in the course of a normal cycle of nu-
tating motion, the bearing insert 50 rotates within
the recess 60 in the upper motor housing, serving to
maintain the tubular output element 51 at all times

. in the desired .angular orientation relative to the
axis of revolution.

. . Directly above the upper.end of the bearing
_dnsert 50 is an open plenum chamber 63, which communi-
cates with the downstream or discharge end of the di-
verter tube 57. Water entering the diverter tube 57,

from either the inlet or exhaust side of the divided

-— duct 36 as above described, completely fills the plenum

zchamber 63. - As reflected in Fig. 6, the diameter of

the chamber 63 is such as to provide continuous commu-
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nication with the upper end of the passager625of,the

bearing insert, and hence with the interior of the
tubular operating element 51. ,Thus):in ahy Totary

poéition of fhe output élgment 51, there is constant

flow communication with water‘beihgrsﬁp@lied'to'the

0025072

diverter tube 57. In the embodiment of Fig. 6, there-

fore, as in the embodiment of Fig,ZS, thére is a con-

stant flow of water through the utilization device 52

during normal operation. R

In a still fuither'mddification §f the ap-
pliance of the invenpién,:shown in Fig. 7,7prbvision
is made fof a periodic, pulsating discharge of water

through the utilization device 52. In the modifi-

cation qf'Fig.,7, arcylindricai bearing insert 50 is

rotatably received in a cylindri¢a1 recess 60 in the
housing cap 31. However, unlike the embodiment of
Fig. 6, the Figurer7-devicerd6és-nét incorporate a

-large plenum chamber above the Bearing insert 50.

..--Rather, the;dive:ter'tubé 57;discharges:into a small

chamber 70, which may be in arform of a small diameter

recess, or may be slightly arcuately elongated, de-
pending upon the particular requirementé of -the end
use. In any case,rit'is intended that the recess be

"in.communicatioﬁiwith'the upper end:of the bearing

passage 62 only during a predetermined fraction of
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the complete revolution of the bearing insert 50.
Thus, during at least part of the rotational cycle,
and preferrably most of it, the bottom surface 71 of
the bearing-receiving recess 60, functions as a valve
to prevent flow of water from the chamber 70 into the
upper end of the tubular output element 51. However,
during a selected portion (or portions) or the rota-
tional cycle, the passage 62 becomes aligned with the
chamber 70, and water is permitted to flow momentarily
through the tubular output element 51. As will be
understood, this arrangement produces a pulsating out-
flow of water through the utilization device 52, as

a function of the cyclical motion thereof.

In any of the various forms of the invention,
the well-known action of a fluid-driven nutating motor
is utilized in a unique and highly advantageous manner
by the direct mounting of a contact-type utilization
device on the.output.element of the wobble plate. By

:this means,- the non-rotary, orbital motion of the out-

—put . element-is transmitted directly.to the contact-type
utilization device. A wide variety of contact-type
utilization devices may be incorporated in the appliance
and, of course, a single appliance may have provision
for interchangeable mounting of more than one type of

~utilization device. Typical examples thereof are san-
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ding and buffing’pads,—scruﬁbiﬁg brushes,'méSsage
deﬁicés; etc. ' 7 t 'f; ' |
The direct utilization of the orbital motion
prdﬁides for a unique and advaﬁtégéous'mbfion,of the
5 utilization deﬁice,itself. Thus, as the wobble plate
prog:essively'changes its angular orientatipn in the
course of the cbmpléte cycle of nutating'moveﬁent, |
the utilization device, which is mounted at'ardistance
from the pi&ét ﬁoinf of the wobble plate, undergoes
10 combined translational movement;and change in angular
orientation. 7 7 |
Referring now to Fig. 8,rthefe is illustrated
in a perspective view a wetrsanderiapbliahce generally
designated by the numeral 110 and built'inréccordance
2 15 with the present invention. Thé sandefillO includes
. a rigid, plastic hemisphericalrhousing 111 which is |
conveniently:shaped to_fit_in}thé.hang”dfrﬁﬁe user.
The. base of:the hemispheficalrhoﬁsing 111 is fixedly -
. _secured to .a plate.112 which;serves;ésra mounting for
. 20_ - the fluid-driven nutatingsmotor 113 (Fig. 9) of the .
sander. A flekible hose 114 pafsgsrtﬁroughrah opening
7115 adjacénfytie base of the'hemispﬁéricalrhousingrlll
and poﬁnec;s the nutating motor 113 with a source of
driving fluid,'typicaliy arwater faucet or 0ut1ét 116.i

25 - = As reflected in Fig.'Q; ﬁhe-center portion
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of the plate 112 forms the upper section 117 of a

motor housing. The lower section 118 is fixedly se-

cured to the plate 112 as by an adhesive bond, and

forms a chamber 119 with the upper section 117. The

chamber 119 is, in general, a body of revolution,

having side walls 120 of an arcuate configuration,

whose center of curvature is at a central point 121

along the axis of revolution. The upper and lower

walls 122, 123 of the chamber 119 are generally of a

frusto-conical configuration and are formed to ter-

0025072

minate in opposed, spherically contoured bearing seats

124, 125.

Similar to the construction of the nutating

motor of the embodiment of Figs. 1-7, a spherical

bearing 126 is mounted for generally universal move-

ment between the bearing seats 124, 125. The spheri-

cal bearing 126 has mounted thereon an annular disc

- or plate.127 which. is aligned on:.a hemispherical plane

< passing through-the center point 121. The sphere 126

and disc 127 form the wobble plate for the nutating

‘motor 113. The wobble plate is tilted such that the

upper surface of the disc 127 is in a tangential con-

tact with the upper housing wall 122 and the lower

.~-face thereof is.in tangential .contact with the lower

housing wall 123.

An output element, in the form of
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a rod 128, extends througﬂ the SphefiCal bearing 126
in perpendicular relation,tbrtﬁgrhemisphéricél plane
of the disc 127. Each of the housing seéfidnsrll7, 7
118 includes anropening at therbearing seats 124, 125
to permit the rod 128 to extend outside the nutating
motor housing. A sufficiently close fit is f:ovided
between the spheric bearing 126 and its séats7124,
125 to reduce to a practical minimum leakage of the
driving water from the bearing. . 7 |

To maintain the tilt angle of the.wébﬁle
plate, a yieldable bias arrangement is frovided,rcdn-i
structed as follows: A cylindrical sleeve 129 is
mounted in spaced felationrto'the plate 112,rwitﬁin'
the confines of the hemispheriéal hbusing 111, by a - 7
hollow, cylindrical spacer 130. ‘The opening of the
sleeve 129 is aligned with the axis of revolutioﬂ
pasqingrthrough the,centgr pbintf121. A bearing 131
is received within the sleeve 129 and rotatably sup-

ports a shaft 132 which extends into the interior of

_the spacer 130.  The portion of the shaft 132 within

the confines of the spacer 130 is formed to an angu-
larly-oriented, block—liké étructurerl33 which inclu-
des a longitudihally extending recéSS'runniﬁg gener-
ally parallel to the plane occﬁpied by the tiltedrdisc »

127. An extension rod 134 is received within the
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block recess and is connected to the output rod 128
at the lower end thereof by a connector bearing 135.
A spring 136 acts between the cénnector bearing 135
and block-like structure 133, and the extension rod
134 will therefore tend to hold the wobble plate at
the desired tilt angle. In the event of a jam or
overloading of the wobble plate, the output rod 128
can be displaced against the spring 136, permitting
direct flow of driving fluid through the chamber 119
without displacement of the disc. This not only
avoids potential damage to the nutating motor which
might otherwise occur if a rigid connector existed
between the output rod 128 and the angle enforcing
device, but also enables the motor to be manufactured
at much lower cost without sacrifice of performance -
in fact with an improvement in performance.
..Referring_again to Fig. 9, the edge of the
plate 112 is formed to include a rib 137. A rubber

- boot 138 is provided with an internal recess 139 formed

at the upper end thereof and received over the rib 137
to support the boot 138 on the plate 112. The oppo-

site end of the boot 138 includes an inwardly folded

flange 140, 1In the preferred embodiment, the utili-

:zation device is a wet- sander comprising a sanding

pad 141 which includes a flange 142 of L-shaped cross-
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section. A slot 154 is formed betwéen the flénge 142
and sanding pad 141 and receives the flange 140 of |
the boot 138 to support the pad 141 in a spaced,'éara-
1llel relation to the motor mounting plate 112. Ihé
boot 138 is formed of a rubber-like material whiéhris
sufficiently,rigid in compressionitb maintéin tﬁe 7
spacing between the sanding péd 141 énd plate 112 under
normal wofking'conditions. Howevér, the boot 138713 '
sufficiently resilient in the t;ansverse'diréétioﬁ
to allow the sandihg pad 141 to be moved about orbi-
tally within its plane, as reflected in the dashed
line representaiioﬂ of the boot 138 and sanding pad
141 in Fig. 9. ' ' o
In the illustratéq'form of the invention,rr
the surface ofrthe sanding padrlﬁl facing opposité
the plate 112 includes an inwardly ﬁrojecting cir-
cular block 142 at the center thereof. The circular

block 143 terminates in a spherically contoured

-~bearing -seat 144. The output rdd 128 of the nutating

motor 113 includes a ball 145 which is seated in the
bearing seat 144 to frovidé a direct drive coupling
between the nutating ﬁbtor 113 and sanding pa&zlﬁl.

V Running adjacent each of:thé ends of the -
~sanding pad 141 is a clamping élément 146 held aga-
inst the pad 141 by thumb screws 147 ﬁhich‘aré re-
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ceived in threaded holes 148 formed in the pad 141.
The edges of the pad 141 are finished to a rounded
surface 149. A piece of sand paper 150 is placed over
the outer surface of the sanding pad 141 and the ends
5 thereof are rolled around the rounded surfaces 149
and clamped under the clamps 146 by turning down the
thumb screws 147,
As described in the embodiment of Figs. 1-
7, the disc 127 of the embodiment of Figs. 8 and 9 is
10 provided at one side with an angular slot which strad-
dles a dividing plate extending from the top to the
bottom of the chamber 119 completely dividing the
chamber 119. The size and configuration of the slot
is such as to permit the wobble plate to move through
.15 a full range of tilting while preventing rotation
tHereof. In the operation of the device, water or
- other fluid under pressure enters the chamber 119
. through the inlet line 114 at one side of the dividing
zplate. The.water will flow. in-a:commter-clockwise
20 direction through the annular passage formed by the
motor housing parts 117, 118. The water will pro-
gressively displace the disc 127 and in accordance
with known action of nutating motors the continuous
- inflow of water will result in a continuous, pro-

25 -gressively tilting action of the disc 127.
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This in turn will cause the ends of the output rod
128 to follow an orbital pattern without any rotary
motion occurring. Thus, specific po:Lnts at the ends
of the output rod 128 will scribe a circle when the
5 output rod 128 is activated by the ﬁutating motor.
This orbital action is translated directly to the
sanding pad 141 by the uoiversal joint coonection,'
i VW'hen the motive fluid has tra,veled com-
pletely around the chamber 119 to tﬁe opposite side
10  of the dividing plate, it will flow out of the cham-
ber through an exit tube 151 conmnmicafiﬁg withi ﬁhe
chamber 119 and extending within the inlet tube 114
to a circular tube 152 mounted at therbese'of the
hemispherical housing 111. Pursuant to the invention,
-J 15 a pair of discharge tubes 153 is prov:i,ded in flo{v
coﬁ;munication with the circﬁlar tﬁbe 152 to direct
the outflow of water onto the eurface being sanded.
This will provide a h:Lghly des:Lrable flushlng action
.=for wet sanding .and. scrubb:l.ng 7
20 ' . -The. possiblllty of a dangerous shock from
-an electrically powered sander when utlllzed in a
==~ wet environment has greatly inh:.blted effectlve wet |
sanding operatioms. Typlcally, a manual sanding 7
—operatlon.must be performed when wet sandlngrls des1red

25 The present.invention, with a water powered motor, -
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eliminates the electrical hazard and at the same time
affords a readily available source of water for appli-~
cation to the working surface. Moreover, the wet san-
der of the present invention may be used for under-
water sanding for boats, etc.

The advantageous direct coupling between
the output rod 128 and sanding pad 141 transmits the
orbital motion of the motor directly to the sanding
pad 141, as the boot 138 yields in the transverse
direction. This will provide a iu‘.ghly desirable
sanding motion inasmuch as an orbital sanding motion
is the easiest to use and control. Moreover, the
direct coupling between the nutating motion and san-
der permité the motor itself to be of a simple,
straightforward design.

. In any of its varous forms, the nutatiom
action appliance of the invention is of an extremely

gimplified nature, capable of low cost, mass produc-

—-tion manufacture,. largely by the use of precisiom

20

25

plastic casting techniques. Thus, the uwpper and lower

‘motor housings are readily moldable by plastic imjec-

tion molding techniques. Likewise, the wobble plate,

consisting of a disc and a central sphere may also

.be easily injection molded to the mecessary precisiom.
-Because of the direct utilizatiom of the
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orbital nutating motion, the motor itself m‘a'y‘ be of
extreme simplicity in desigh. In some'verrsiéns,r dnlj
a single moving part is ,reé;uired. Yet, the motor
produces a highly "desirat}lé form of rerlative,iy 1ow
speed, high torque movement, ideally suited for a
wide variety of coﬁtempiated uses in and around a

_ household. o o -
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We Claim:

1. A fluid-driven nutating action appli-
ance, including a motor housing, a wobble plate moun-
ted in said motor housing for universal tilting move-
ment within predetermined limits, means communicating

5 with said housing providing for ingress and egress
of fluid for driving said wobble plate, and an out-
put element associated with said wobble plate, charac-
terized by (a) a contact-type utilization device, (b)
at least a portion of said output element projecting
10  out of said motor housing, (c) said projecting por-
tion of the output element being in a direet driving
connection with said utilization device, and (d) said
contact-type utilization device being movable through
an orbital path in the absence of rotation by said
15 output element.
' 2. A fluid-driven nutating action appliance
according to claim 1, further characterized by (a)
said utilization device being 'rigidly mounted to said
~output element, _and (b) the.contact areas of said uti-
20 lization device being arcuately contoured to accommo-
date the angular disposition of said utilization

. - - _..device. - S

~

—_— e e em e w — -3, A fluid-driven nutating action appliance

.aécordiﬁé to claim 1, further characterized by (a) a

25 tubular section of rigid material rigidly secured to
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éaid motor housing and forming péésage ﬁeans for at
leastrthe inlet of fiuid, (b) said tubular section
being of arsize and shape'suitablé fo form a hand
grip for said appliahce, and (c) flexible tubing
5 connected to said tubular hand grip section for'con-
necting saidrabpliance with a source of fiuidrunder
pressure. | :
4.,7A fluid-driven nﬁtating—ac;ion appliance
according tprclaim 1, further:charactefizéa by (a) 7
10 said output element comprising'a'rod-liké member, (b)
said rod—liké member prdjectiﬁg out'of said housing
at both ends, and (c) arcontact?type utilizafion
device being mounted on each ﬁrojecting-endiof said
rod-likg_member. | : 77
=15 ' 5i5. A fluid-driven nutating action appliance
acéording to claim 4,Vfurther characterizéd By (a) a
bearing insert received in said motor housing for ro-
-tationrtherein about a central axis'ofrsaid housing,
- - {b) said bearing insert_having an-angularly disposed
20 opening therethrough receiving a pofticn-of'said out-
put element—ahdrservingrtO'maintain a constant pre-
- determined angularity between the axis of said output
element and the central axis 6f'said housing.
| 6. A fluid-driven nutating-aétion,appliance

25 according to éiaim 1, -further charactérized by (a)
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said output element comprising a rod-like hollow
tube, (b) means to supply fluid to the tube at a
location remote from said utilization device, and
(c) flow passage means in said utilization device
5 commmicating with said tube.
7. A fluid-driven nutating action appliance
according to claim 6, further characterized by (a)
said motor housing having a chamber therein communi-
cating with the end of said tube remote from said
10 utilization device, and (b) means for supplying fluid
under pressure to said chamber.
8. A fluid-driven nutating action appliance
according to claim 7, further characterized by said
. chamber being of a size and shape to communicate with
15 said tube during a limited portion only of the orbi-
tal cycle of said tube,
9. A fluid-driven mutating action appliance
.according to_claim 1, further characterized by said
: contact-type artilization device being carried by said

20 output element and movable therewith in an orbital

"path in the absence of rotation.
R . . 10. A fluid-driven nutating action appliance
- - ~ ~ according to claim 9, further characterized by (a)

-sald output element comprising a rod-like output mem-

25 ber extending through the center of said wobble and
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projeéting from at least oﬁe side thereof; and (b)
there being at least one éontact~type7utilization
device directly mounted on at-least one end of said
rod-like output member.r
5 11. A fluid-driven nutating action appliance
aécprding to claim 1, further characterized by (a) a
support structure associated With,éaid motqrrhousing
and being relatively rigid in vertical’compreséion
and relatively resilient in the transverse direction,
10 (b) said utilization device mOUnted By said support
structure in spaced rélation to said motor housing,
and (c) said direct driving connectionrb'etween; said
output element and said utilization device comprising
nmeans forming a direct universal coupling between
15 said output element and said utilization device where-
ﬁy'said utiiization device is moved through an orbi-
tal path in the absence of rotation.
-12, _The fluid-driven nutating action appli-
_:=ance_according_to claim 11, Further -characterized by
20 - said support structuré comprising a rubber, boot-like
- - . member secured at oné end'fo said motor housing and
- 7 7 supporting the utilization device at thé opposite end

=~ _ thereof. - - - -

13. The fluid—driven'nutating action appli-

25 ance according to claim 11, further characterized by
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said housing being mounted on said support structure

on the side opposite the utilization device for use

as a handle.

14, The fluid-driven nutating action appli-

5 ance according to claim 11, further characterized by

(a) said utilization device including a spherically

contoured bearing seat and (b) one end of said output

element including a spherical member seated in said

bearing seat to form said universal coupling.

10 15. The fluid-driven nutating action appli-
ance according to claim 14, further characterized by
said boot-like member surrounding and enclosing said
universal coupling.

¢ - 16. The fluid-driven nutating action appli-

15 ance according to claim 12, further characterized by
(a) said utilization device including a pad mounted
to said opposite end of the boot-like member, (b) said

—~universal coupling interconnecting said output element
- and ‘said pad whereby the pad is driven through an
20  orbital path without rotation, and (c) clamping means

associated with pad for securing a sheet of abrasive

material. o T ' )

-17. The fluid-driven nutating action appli-
.- ance according to claim 16, further characterized by

25 said means for egress of driving fluid comprising a
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tube communicating with said_motbrrhoﬁSing at one
end thereof, and a diséhargé end directed at the
working surface. | | o 7
18. A fluid-driven ﬁﬁtatingractioﬁ;apéiié"
5 ance acéordiﬁg to ciaiﬁ 12; further'charaétérigéd'bf'
said'boot-likefmembér,éurrounding and enélOsing,saidr
direct Universai'éoﬁpling means and suppprﬁiﬁg said
utilizationrdeviCé in a spaced, non—rofaﬁing réiation

to said motor housing.
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