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CONCRETE FINISHING APPARATUS
FIELD OF THE INVENTION
The present invention relates generally to an improvement in a concrete finishing,
smoothing and/or leveling apparatus and, more particularly, to a new type of concrete
smoothi"ng and leveling apparatus which is operable on partiallyéet—up concrete to increase
the smoothness and levelness quality specification of the partially set-up concrete and
therefore the final and cured concrete surface. | |
BACKGROUND OF THE INVENTION
There is a growing and consistent need inthe concrete construction industry for
increased quality close-tolerance, flat and level concrete floors and slabs whereby the
finished working surfaces of the floors and slabs being coristructed are as flat and level as is
economically possible using typical construction methods and finishing procedures. A
variety of buildings and structures having concrete floors and slabs-on-grade, as well as |
elevated multi-level buildings or structures can benefit from achieving an increased
smoothness and levelness concrete floor quality specification at a relative minimal iricrease in
labor and cost to the building contractor and the customer. o
For the purp‘ose’s‘of reference, a concrete n1achi11e and method for Smccthing and
flattening partially cured concrete to a clcse—tolerance surface that uses Spinuiug rollers is
disclosed in U.S. Pat. No. 6,695,532, issued Feb. 24, 2004 to Somero et al. This rnachine
incorporates a movable unit which is movable and supportable over partially cured concrete
and is generally supported by wheels or tracks upon the surface of the partially-cured
concrete.
SUMMARY OF THE INVENTION
" The present invention is intended to provide a concrete floor or surface finishing
' apparatus Wthh is Qperable to finish a surface of a partially set-up concrete slab or floorto a
higher degree_—ﬂatness and smoothness thavn»i‘s currenﬂy auéilable using known or
conventional methods. The upparatus of the preseht invention requires minimal manual labor
. processes to achiéve the desired floor surface quality. Additionully, the apparatus of the
present mventlon is apphcable to large floors and surface areas, Whereby the entire floor
surface can ach] eve the desired hlgh level of quality with little extra relative etfort or cost. -
According to an aspect of" the present invention, a concrete ﬁmshmg apparatus for

smoothing and Ievehng 'partlalbf set-up concrete at a support surface includes a movable unit,
. ) . . .'-]- : "
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concrete surtace, and at least one rotatable Ting working membper or €LEInent 100seLy mounted
at the outer periphery of the movable unit. The movable unit is movable and supported over
and/or on the partially set-up concrete and may be movable in a plurality of desired
directions, The rotatable ring engages the partially set-up concrete surface and rotates to
work or process or finish the partially set-up concrete surface.

In one form, the at least one rotatable ring working member may comprise a single
ring that is installed on a machine (such as, for example, a typical concrete power trowelling
machine that is well known within the concrete construction industry). The single rotatable
ring working member may be attached to the outer portions of the Totating trowelling blades

~at the intemé] diameter of the ring, Thus, the addition of the single rotatable ring working
member may encompass the rotating blades of the power trowelling machine and increases
the effective overall diameter of the machine, as well as the surface contact surface area of
engagement with the concrete.

In another form, the concrete finishing apparatus may include at least two rotatable
Ting Working members mounted at the outer periphery of the movable unit. Rather than only
using a single rotatable ring working member rotating in a single direction and in unison with
a set of rotating blades, such a two Img conﬁguratlon prowdes a first rotatable ring working
member driven in either direction relative to the Totation of the blades, and a second rotatable
ring working member (of a larger diameter than the first and concentrically and addltlonally
added to the outside perimeter of the first rotatable ring member) driven in a direction
opposite the direction of rotation of the first ring. With such a configuration, the average
resultant torque reaction at the handlebars of a walk behind concrete powér trowelling |

machine may be substantial'ly reduced or limited. The secénd ring also provides the
advantages of further increasing the working surface contact area of the machine, and
therefore further i improves both the, product1v1ty maclnne and the resulting quahty of the
- concrete surface | ‘

According to anothel aspect of the present invention, a concrete finishing apparatus
‘foi' smoothing and leveling partially set-up concrete at a support surface includes amovable
unit and two sets of rotating blades at the base of the unit for erigagément ofa partially set-up B
concrete surface, and at least one (or optionally two ormore) '1'otatable ring Working'rmembers
Ioosely mounted at the outer periphery of the movable unit.. A power trowelhng machine

* with two sets of" rotating blades at the base of the unit allows the opel atorto be p031t1oned on

the "ride-on" machine itself while in operation as opposed to the walk behind version.
. oL , ) —2.“ . N - .
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as a hydraulic motor or the like), and thus may be driven independently from the driving of
the blades of the movable unit. Optionally, and as discussed above, the machine may include
two rings, with one ring driven in one direction and the other ring driven in the opposite
_direction. Optionally, the rotatable inner and outer ring members may be driven at various
speeds that are independent of the rotational speed of the two blade assemblies. Such a
design feature provides the further advantages of independent drives and operatof—selecti\?e
variable speed control of the separate blade assemblies and the rotating ring concrete
finishing members.

Therefore, the present invention provides a concrete smoothing and leveling apparatus
which is capable of finishing a concrete floor or surface to a higher degree of quality while
being used and incorporated with the current methods and practices of concrete construction.
This emerging state-of-the-art apparatus requires reduced or minimal manual labor processes,
few or no additional or new concrete finishing steps, and is inexpensive to operate as
compared to existing concrete finishing process machinery and devices.

‘These and other objects, advantages, purposes and features of the present invention
will become apparent upon review of the following specification in conjunction with the
drawings. , \

BRIEF DESCRIPT_ION OF THE DRAWINGS -

FIG. 1 is ‘a perspeotii;e view of a concrete finishing apparatus fér smoothing and -
leveling partially set-up concrete at a support surface in accordance with the present.
invention; | _ »

FIG. 1A is a front elévati on of the COnCrete fmishiﬁg apparatus of FIG 1;

FIG. 2 i isa perspectlve view of the 1ota’£able ring workmg member or assembly of the
concrete finishing apparatus of FIGS. 1 and 1A, _

FIG.2Aisa ‘bottom view of the Totatable ring workmg member or assembly of I IG.
2; » ‘

, FI1G. 2B isa secﬁonal View of the rotation ring working rhember or ?ssembly taken
- along the line B-B in FIG. 2A; - - |
~ FIG.2C 1 is an enlarged Vlew of the region C in FIG. 2B

FIG. 3 is another enlarged sectional view of the totational ring workingmemb‘er or

'éssémbljf of FIGS. 2 and 2A;

-3~
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and leveling partially set-up concrete at a support surface in accordance with the present
invention;

FIG. 5 is a perspective view of another concrete finishing apparatus for smoothing
and leveling partially set-up concrete at a support surface in accordance with the present
.invention;

.FIG; 6 is a portion of a top view of the concrete finishing apparatus of FIG. 5;

FIG. 6A is a sectional view of the concrete finishing apparatus taken along the line A-
A in FIG. 6;

FIG. 7 is a perspective view of another concrete finishing apparatus for smoothing
and leveling partially set-up concrete at a SuppOrt surface in accordance with the present -
invention;

FIG. 8 is a perspective view of a concrete finishing apparatus for smoothing and
leveling partially set-up concrete at a support surface in accordance with the present
invention;

FIG. 9 is a perspective view of another concrete ﬁnis'hing apparatus for smoothing
and leveling partially set-up concrete at a support surface in accordancé with the present
invention; 7

FIG. 9A is a front view of the concrete finishing apparatus of F1G. 9;

FIG. 9B is a top plan view of the concrete finishing apparatus of F IGS. 9 and 9A;

FIG. 9C is a sectional view of the tilting mechanism of the concrete finishing
apparatus taken alono the line C-C i in FIG. 9B; } ' ,

FIG. 101sa perspectwe view of another concrete ﬁmshmg apparatus for smoothmg ‘
and levehng partially set-up concrete at a support surface in accordance with the present
invention; S o

FIG. 1 1 is a perspective view of another concrete ﬁmshmg apparatus of the present '
mventlon ,

. FIG 11Aisa perspectwe view of a concrete ﬁmshmg apparatus similar to the -
apparatus shown in FIG. 11, with a series of trowelling blades added to the inner and outer
: 1otatable ring working members |
FIG. 12 1 isa perspectrve view of a walk- belnnd concrete finishing apparatus of the
» present invention, w1’_£h a series of individual trowelling blades aftached to the inner and outer -

ring working members;

e
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the apparatus of FIG. 12; ,
FIG. 13 is a perspective view of a large diameter, walk-behind, rotary bump eu‘rter
device for finishing concrete surfaces in accordance with the present invention; |
FIG. 13A is a side elevation of the rotary bump cutter device of FIG. 13;
FIG. 14 is a perspective view of the large diameter, walk-behind, rotary bump cutter
device of FIG. 13, shown with a rotatable ring working member; and
FIG. 15 is a perspective view of a large diameter rotary bump cutter device of the
present invention, shown mounted to a support frame that includes an operator station for an
operator to ride on the apparatus durmg use.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now specifically to the drawings and the illustrative embodiments depicted
therein, a concrete ﬁnishiﬂg apparatus 10 for smoothing and leveling partially set-up concrete
at a support surface includes a movable unit 12 having a frame portion 14, a driving device or
drive motor or power source or drive means 16 supported on the frame portion, with a set of
rotating blades 18 disposed at the base of the unit for engagement of a partially set-up
concrete surface and rotdtably driven by the driving device 16, and at least one rotatable ring
working member 20 disposed at or mounted at the outer periphery of the movable unit (FIG.
1). The movable unit 12 is movable and supported overland/or on the partially set-up -
concrete and may be movable in a plurality of desired directions, such as via an operator
‘moving the unit by pushing or pulling at a handle 22. The blades 18 may be 'rotafably driven
about their central axis via the driving device 16, while the rotatable ring workihg member 20
is rotatably driven with the blades and in the same direction as the blades 18 and about its
central axis to movably engage the partially set-up concrete surface to provide enhanced
finishing of the partially set- -up concrete surface, as discussed below. o
The framé portion 14 and driving device 16 and blades 18 may be similar in .
“construction and operatlon as similar components used in known power trowel devices. For
example, the driving device 16 may comprise a gas—powere‘d e11glne or other suitable device
or drlvmg means that is supported on the frame pomon 14 and i 1s opelable to rotate the blades»
about then gene1 ally central and generally vertical axis of 1otat1on when actwated The
frame portlon provides a cage or cover that substantlally encases or eNcompasses the blades
to limit or substantially preclude an operator -from contacting the blades during operation of
the device. The movable unit 12 may'_'mcl.ude user actu,atable controls (su'ch'.as at the handle -

22 or the like) to allow an operatorto control the rotation of the blades 18 and/ot fo control or
) . . -=5-



WO 2009/154814 PCT/US2009/035397

device. ,

In the illustrated embodiment, the blades 18 comprise generally flat blades or panels
that are mounted to the underside of respective arms or bars 24 extending radially outward
from a drive shaft of the driviﬁg device 16 such that the blades are rotated in response to
operation of the driving device 16. The rotatable ring working member 20 is disposed at and
encompasses the outer ends of the blades 18 and/or arms 24 and is movable with the arms to
rotate about its generally central axis of rotation. Thus, actuation of the driving device 16 -
imparts rotation of the blades and the rotatable ring working member about their co-axial
axes of rotation to work and smooth the concrete surface.

- In its most basic form, the single rotatable ring working member 20 that may be
installed on a typical concrete power trowelling machine, such as a power trowel of the types
that are known within the concrete construction industry. The single rotatable ring working
member is of such an overall diameter, internal diameter, and cross section that the ring
member is able to be attached to the outer portions of the rotating trowelling blades at the
internal diameter of the ring. Thus the addition of the single rotatable ting working member
fully encompass the rotating blades of the power trowelling machine and greatly increases the
effective overall diameter of the machine as well as the surface contact surface ared of |
engagement with the concrete. | ‘

The 1otatable ring working member 20 is a generally honzontal oriented ring-shaped
structure or member, having a single central axis 20a of rotation whereby the axis of rotation
is génel‘aﬂy vertical and pefbendicu]ar with respect to the surface of the concrete and the like
(FIGS. 2, 2A, and 2B).‘ The rotatable rinéworking member includes a generally continuous
profiled surface for contact and engagement with the partially set-up concrete'sﬁ;rface. As
shown in FIG. 3, a cross-section of the rotatable ring working 'membér, as established by an
imaginary plane that is coincident with the central axis of rotation, »exhib'its a profile shape
that defines a surface for contacf and engagement with the ’p_artia].ly set-up concrete surface.
'Ih the illustrated .embbdiment, the rotatable ring working member 20 includes an inner wall
20band a lrowel‘ WOlking surface. 2().0' The profile shape OF the WOrking surface 20c of thf;
rotatable ring may be generally defined and 1nclude for example, a first angle of attack -
surface 20d, a second angle of attack surface 20e, a horizontal working surface 20f, afirst
angle of departure suzface 20g, and a second angle of departure surface 20h, all smoothly
] omed to form a generaﬂy smooth and continuous concrete W01k1ng surface profile.

Optlonally, the structur, al rigidity of the rotatable Ting may be enhanced, such as via use of a
6
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member or rib within and/or around the ring or such as via any other suitable stiffening
means to limit or reduce flexing of the ring during operation of the machine. The design and
material of the ring may be selected to provide the desired strength and rigidity without
dincreasing the weight of the ring to a point where the ring may possibly add too much down-
pressure to the surface of the concrete since the ring is generally free-floating on or is
generally supported on the concrete surface relative to the rest of the machine during
operation.

With the generally smooth and continuous concrete working surface profile thus
defined, and the profile then revolved or swept around the central axis of rotation and at a
given radial distance from the central axis of rotation, a continuous concrete working surface
or member in the shape of a ring is thus defined and created. The ring-shaped concrete
working surface or member can generally be of any desired diameter, while the cross-
sectional size of the profile of the ring may vary in proportion to the diameter such that for a
given ring diameter, and various particular ring designs might include cross-sectional
dimensions ranging from thin to thicker proportions as compared to the overall diameter as
may be preferred. Within the general size limitations of the apparatus, the larger the overall
diameter of the 1*etatable ring working member, the more likely it will be able to produce the
desired high level of flatness and smoothness quality of the concrete surface. |

~ In the illustrated embodiment, the rotatable ring working member 20 compnses a
floating ring that is loosely disposed at the outer ends of the blades, such as at outer ends of a a
plurality of rmg drive bars 26 extending radially outward from the outer ends of the blades 18
and/or arms 24. As can be seen with reference to FIG 1, the inner wall 20b generally abuts
or is located at or near the outer ends of the drive bars 26 and includes a plurality of engaging
tabs 201 (FIG. 2) extending radially inward from the inner wall 20b, whereby the drive bars
26 engage the tabs "2'01 to impart rotational movement of the rotatable ring working member

20 when the d11v1ng device is activated to rotate the arms 24 and blades 18. The inner wall
20b allows fo1 vertical movement of the Totatable ring working member 20 1elat1ve to the
drive bars 26 50 that t_he rotatable ring working member 20 is supported on the concr ete,
surfaee and generally floats on the c.onerete Surface " The 'l'otatable riﬁg‘worldn‘g member 20
includes an upper l1p or wall 20j to limit downwa1d movement of the Totatable rmg workmg
membe1 20 relatwe to the drive bars 26. ]
Typical concrete power tr owel ‘machines 1nclude a plurality of toweling blades that

are rotatably driven at various speeds by a power source such as an internal combustlon
-
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set of handlebars as the operator stands or walks along with the machine. With this
oonﬁguration, these types of machines are generally known in the industry as walk behind
concrete power trowels, The overall diameter of the walk behind power trowel rotating
blades may typicaﬂy range from 24 to 54 inches (60 to 137 cm) and larger. The multiple
rotating blades for engagement with the pa1Tially—cured concrete surface are generally and
readily adjustable with vrespect to their angle of attack relative to the concrete surface as
desired by the operator. The angle of attack of the blades is thus adjusted together in unison
* depending upon the desired results and the specific concrete surface finishing operation
u11dérway. Generally, blades that are held in a flat position or providing a very mininial angle
of attack are used when concrete surface floating operations are underway. Concrete floating
operations are used to accomplish sevefal primary tasks including, for example: (1) to embed
larger aggregate just below the surface, (2) to reduce or eliminate imperfections,' bumps, and
voids in the concrete surface, (3) to help compact the concrete and consolidate the mortar at
the surface in anticipation of further finishing operations (such as finish troweiling), and/or
(4) to open the surface of the concrete which may have started to crust over before the
remaining finishing operations have begun. When the blades are adjusted to progressively
more aggressive angles of attack relative to the concrete surface, vsu-ch angle séttings are
consistent with a series of typical final trowelling operations. A

Optionally, the concrete power trowel may be fitted with different sets of blades as
desired for a more a specific operation. For example, wider blades that are about 10 inches
(about 25 cm) wide are mainly used fbr floating operations, while nafrower finishing blades
that are ébouf 6 inches (about 15 cm) wide are used for trowelling and finishing operations
after floating operations are'co"mplete Combination blades thaf are ab‘out 8 inches (about 20
| cm) wide can provide both floating and finish trowelhng capabilities in one blade. To
provide both. floating and finishing characteristics the comblnatlon blades have a leading edge
. that is slightly pitched upward allowing concrete to flow below the flattened blade for
ﬂqatmg operations, while the trailing t_zdge is straight and square to provide finish trowelling
capabilities when the blades are ,aggressi{fély’ ahgled.‘ » | |
| ~ As a further option, concrete power trowel blades can be replaced with pan floats,
float disks, or simply pans. These are cirCﬁlar metal disks having éﬁ overa_lvl diameter -
, 'mé{ching the overall dian1eter of the rotating bladés: The outer edge of the pan is turned
qp{ﬁé"rd along its périphery to allow conctrete to pass under it. The underside and contact face

of the pan can be cither flat or slightly convex relative to the concrete surface. Pans, like the
8- '
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using pans are that they can generally increase the productivity of the machine during floating
operations, An increase in contact surface arca of a pan reduces the contact pressure of the
machine on the surface of the concrete as compared to blades, and because they are generally
flatter than blades, the accuracy and flatness of the concrete surface can be generally
improved. |
As stated above, the addition of the single rotatable ring working member added to a

typical concrete power trowelling machine greatly increases the effective overall diameter of
the machine as well as the contact surface area of engagement with the concrete. In the
illustrated embodiment, the single rotatable working ring is rotatably driven by the blade
arms. Thus, during floating operations, the blades and the rotatable ring working member
rotate in unison about their co-axial axes of rotation. The rotatable working ring however is
able to float freely in a vertical direction relative to the rotating blade arms and the blades
while in contact with the surface of the concrete. The further advantage of this is that it the
rotatable working ring is able to freely ride up and over any bumps or higﬁ areas that may be
present in the surface of the concrete. As the machine progresses along in any direction over
the concrete surface, the contact surface of the ring tends to cut down and reduce any bumps
and high areas. In similar fashion, the frictional contact between the cdncrete and the
rotatable working ring tends to transport and carry along any of the extra material (concrete
pasté, sand, and anlall aggregate) from the bumps and high areas to then fill any holes or low
,. areas that may be present in the surface. This inherent leveling action along with the
incmaséd overall effective diametef of the machine, provides a significant increase in the
producﬁvity of the machine, and an overall increase in the flatness and levelness qdality ‘
| capabilities provided by a typical walk behind concrete power trowel.  Thus, the addition of
~ the ﬂoatmg rotatable rmg working member to a walk behind concrete power trowel provides
1ncreased productivity and increased concrete surface quahty WLthout the added cost of an
additional process step, finishing operation, or any significant required increase in skill level

by the operator. | ‘ N ‘ '
| One potential disadvantage of the above descubed embodiment of this 111vent1on is-
that the addition of the rotatable working rmg tends to increase the torque reac’aon of the
rotating blades and working ring at the operat01 ] handlebars The 0pera1;01 wﬂl be requlred
to hold onto the machme s handlebars more ti ghtly due to the tendency of the handlebar to
rotate when the dr1v1ng device is operated A longel handlebar design can help offset the

increased torque reaction experlenced'by the operator; however, providing a pair of
. . )
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discussed below

Referring now to FIG. 4, a concrete finishing apparatus 110 for smoothing and
leveling partially set-up concrete at a support surface includes a movable unit 112 havinga
frame portion 114, a driving device or drive motor or power source or drive means 116
supported on the frame portion, with a set of rotating blades 118 disposed at the base of the
unit for engagement of a partially seﬂup concrete surface and rotatably driven by the driving
device 116, and at least two rotatable ring working members 120, 121 mounted at the outer
periphery of the movable unit. The movable unit 112 is movable and supported over and/or
on the partially set-up concrete and may be movable in a plurality of desired directions, such
as via an operator moving the unit by pushing or pulling at a handle 122. The blades 118
may be rotatably driven about their central axis via the driving device 116, while the rotatable
ring working members 120, 121 are rotatably driven with one of the working members ’
rorating in the same direction as the Elades and the other working member rotating in an
opposite direction from the blades and about their central axes to movably engage the
partially set-up concrete surface to provide enhanced finishing of the partially set-up concrete
éurfaoe. '

Rather than only using a single rotatable ring working member rotating in a single
direction and in unison with a set of retating blades, concrete finishing apparatus 110
includes the first or inner rotetable ring working member 120 that is able to be driven in
either direction relative to the rotation of the blades (such as in the same direction as the
blades), and the secon»d-or outer rotatable ring working member 121 of a larger diameter than
the first and concentrically and additionally disposed to the outside perimeter of the first o
rotatable ring member-120. The second ring is operable to be drivenina directiQn opposite
the direction of rdtation of the first ring, as di_scussed below. Concrete finishing apparatus
110 may be otherwise similar to concrete ﬁnishi‘ilg apparaﬁrs 1'0 discussed above, :sueh that a
detarled drscussmn of the devices need not be 1epeated herein. . ‘ » '

In the illustrated embodiment, frame portion 114 mcludes an uppe1 frame member
114a that extends over the rotatable ring working members 120, 121 and that supports a
’ plurahty planetary gears 128 (such as three as shown in FIG. 4 or more or less depending on
~the partlculal apphcatmn) that are rotatably atrached to the upper frame member 114a, The
planetary gears 128 engage an outer 'toothed or cogged surface 120k of inner Totatable ring
working member 120 and an inner toothed or.cogged surface 121k of outer rotatable rlng

workmg member 121 In the 111ustrated embodiment, inner 1mg member 12015 comlectcd to
-10- '
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rotation of the blades 118 by the driving device 116, such as in a similar manner as described
above (and the inner ring member may be vertically movable relative to the blades and drive
bars such as in a similar manner as described above), The outer rotatable ring working
member 121 is driven by the engagement of the gear wheels or planetary gears 128 rotatably
mounted to the stationary ring member or upper frame member 114a of the support structure
or frame portion 114 of the apparatus 110.

The cogs or gear teeﬂl cut into the surfaces 1 20k, 121k of the respective inner and

outer rotatable ring working members 120, 121 engage a series of drive pins or teeth of each
of the gear wheels 128. In this way, as the inner ring 120 and blades 118 are rotatably driven,
the outer ring is rotatably driven in the opposite direction and at nearly the same speed (a
slight speed difference may result as the inner and outer rotating ring members each have
different diameters and circumferences and thus a different number of cogs or gear teeth). As
with the single ring device or apparatus 10, discussed above, both rings 120, 121 of apparatus
110 may be free to move or otherwise float in a generally vertical direction with respect to
the support structure of the machine, the rotating blades, and the surface of the concrete.
Such vertical movement méy be facilitated by the teeth or cogs of surfaces 120k, 121k sliding
generally vertically along the gear pins of fhe gear wheels or planetary gears 128. Thus, by
prowdmg opp051te rotating ring members that engage the concrete surface, the average
resultant torque reaction at the handlebars of a walk behind concrete power trowelhng
“machine can be greatly reduced and essentially eliminated. The second ring offers the further
advantages of further increasing the working sﬁrface contact arca of the machine, and |
therefore further improves both the productivity ﬁmchine and the resulting quaﬁty of the
. concrete surface. | '

Ophonally, it is envisioned that the concrete finishing apparatus or machine may be
responsive to a laser leveling or laser control system that is operable to control or adjust the
elevation of the rotatable ring or rings relative to the frame p'ortion and blades during
operation of the apparatus. For exalrrple the appafatﬁé m'ay'include'two or 1nere (such as, for .
example three) laser receivers at the rotatable ring (sueh as mounted to masts or support 1ods
' extendmg upward from the rotatable ring). The laser recervers may detect a 1aser plane - -

. -generated by a laser plane generatmg dev1ce at the support surface and may be used with an
elevation eont101 system to control the elevatron of the rotatable ring, such as by adjustmg the. _
down pr essure or level of the rotatable ring relative to the frame portion, such as via three _ o

independently controlled linear actuators, such as a linear.actuator at or near cach of the
' -11-
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would allow the ring to be held at the desired grade elevation relative to the power trowel's
spinning blades. |

With such a laser control system, the concrete finishing apparatus may provide
enhanced surface quality bjl maintaining the rings at an appropriate level or grade and
adjusting a down pressure of the rings relative to the blades to maintain the rings at the
desired or appropriate or selected level or grade. The relative sizing of the biades and rings,
along with the design or form of the contact surfaces, and proportional weights of the
spinning blades and rings may be selected to provide the desired results. Likewise, the
control system may be adjusted to provide the desired results depending on the particular
application of the apparatus on different coﬁcrete types and conditions.

Optionally, it is envisioned that in some applications, such as where the weight of the
rings is increased, the apparatus may include a means for pfoviding an upwardly directed |
force to counteract any excess ring weight or otherwise effectively adjust the down pressure
of the rings. For example, adjustable linear coil springs or air springs or the like in
combination with the linear actuators that poﬁtrol the ring elevation may provide advantages
for controlling the ring down pressure. _

| Thus, and particularly for any given smaller areas of concrete relative the overall
diameter of the outer ring, a laser-guided elevation control may provide enhanced
performahce of the aﬁparatus and may provide minor corrections to the concrete elevation.
The apparatus thus Vmay, provide improved ot enhanbed accuracy of a finished concrete floor
or surface. ‘ ' | |
: Duﬁing operation, the apparatus is substantially supported by the spinning blades
while the spinning ring simply floats on the concrete surface in an effort to generally average-
out or even-out the existing surface imperfections, and the outer ring is the last thing in
contact with the concrete Sufface as the apparatus or machine advances. In ordér to provide
'ehhanced control of the elevation of the outer ring, the laser control system may control the
elevation of at least the outer ring by small ambﬁnts rélatiVe to the central blades.’ Optionally,
it is envisioned that the_épparatus may control the relative pitch or angle of attack of the Ting
i~elafci\fe to the spiﬁning blades with 1~espéc_;t‘to the speed and directiQ'n'of travel of the machine
» overthe surface. The app.aratus may include any suitable or appropriate eleétronjclsensors,
- computerized "contro]s; and software and/or circuitry to accomplish such tasks for the |
’ operator,’and optionailjf'the apparatus 'may :éutbmatically accomplish such tasks or may

accomplish such tasks responsive to a user or operator input.
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controlled laser Screeding device, such as a Somero LASER SCREED™, any necessary or
desired elevation corrections to the concrete surface should be relatively small, since the
overall levelness of the floor or surface should already be accurate. Any necessary elevation
corrections would thus likely be relatively small and limited to minor defects in proportion to
the overall diameter of the outer spinning ring. A concrete finishing apparatus as described
above that includes laser receivers and an elevation control system may offer advantages in
an enhanced capability of thé machine to effectively improve the accuracy of the finished
concrete floor or surface. ‘

Optionaﬂy; the concrete finishing apparatus of the present invention may comprise a
ride-on construction that allows an operator to ride the apparatus during operation of the
concrete finishing apparatus. For example, and with referenceto FIGS. 5, 6 and 6A, a
concrete finishing apparatus 210 for smoothing and leveling partially set-up concrete at a
~ support surface includes a movable unit 212 having a frame portion 214, a driving device or
drive motor or power source or drive means 216 supported on the frame portion, with two
sets of rotating blades 218, 219 disposed at the base_of the unit for engagement of a partially
set-up coricrete surface and rotatably driven by the driving device 216, é.nd at least two
rotatable ring working"members 220, 221 mounted at the outer periphery of the movable unit.
* The movable unit 212 is movable and supported over and/or on the partially set-up concrete

and may be movable in a plurality of desired directions. The blades 218,219 may be
rotatably driven about their respective central axes via the driving device or devices 216
(such as one or more driving‘ devices 61_' motors, such as a hydraulic motor operablé to
rotatably drive a tespect set of blades), while the rotatable ring Workingy members 220, 221
aré rotatably driven with one of the vworking members rotatiﬁg in the same direction as the .
blades and the other working member rotating in an opposife direction from the blades and |
ébout their central axes to movably engage the partially set-up concrete surface to provide
| enhanced finishing of the partially'sét-up concrete surface. |

- The power tr owelhng machine or unit, with two sets of rotatlng blades at the base of
the unit, allows the operatm to be posmoned on the machme itself (such as at an operator
station or seat 213) whﬂe in operation as opposed to the walk behind version, discussed
above. Such types of power trowelling machines are known in the concrete construction

industry as "ride-on" power trbwels. These machiﬁes ai‘etypically subject to the same -
-~ selections of rotating blz{de options as the walk behind inachihés, such és, for éxample,:

‘ﬂoaﬁng,‘troWelling, and combination blades as well as the option of pan floats, float disks, or -
_ s A
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such as levers or switches or other user actuatable controls or inputs, for the operator to
actuate or adjust to operate and control the machine, such as to control the motors of the
blades and/or rings. Optioﬁally, the concrete working apparatus 210 may be driven or steered
via tilting or raising/lowering the ring members relative to one another, such as discussed
below.

Simﬁar to apparatus 110, discussed above, apparatus 210 includes a plurality of gear
wheels or planetary gears 228 rotatably mounted to an lipper frame member 214a of frame
portion 214 that extends over the rotatable rihg working members 220, 221. In the illustrated
embodiment, there are four planetary gears 228 at the respective corners of the frame portion
214. Each planetary gear 228 engages the outer toothed or co gged surface 220k of inner
rotatable ring working member 220 and an inner toothed or cogged surface 221k of outer
rotatable ring working member 221. The inner and outer working members 220, 221 are
loosely disposed at the outer periphery of the unit and are not attached to or engaged with the
blades 218, 219. Instead, the inner and outer working members 220, 221 are driven via a
drive motor or driving device 217 that is operable to rotatably drive one (or two or more) of
the planetary gears 228, whereby rotation of the driven planetary gear 228 imparts a rotation
of one of the .Working members 220, 221 in one direction,and a‘rotation of the other of the
working members 220, 221 in the opposite direction.

For exa:mple and in similar fashion to apparatus 110 dlseussed above, cogs or gear
‘teeth are cut or formed or established at or on or into the surfaces of the respective inner and
outer retataele ‘riﬁg working members and engage a series of drive pins or teeth of each of the

- gear wheels. In this way, as the driven gear wheel is rotatably driven, the inner ring is '
rotatably driven in one direction and the outer ring is 1'Qfatably driven in the opposite
" direction and at nearly the same speed (a slight speed difference may*resuﬁ as the inner and
outer rotating ring members have different diame’l:erS and circumferences and thus have a
different number of cogs or gear teeth along their respective opposed surfaces). Optionally,
~and desirably, the inner aild'euter fing ‘members 220,221 of dpparatus 210 ‘mey be free to
move or otherwise float in a Uenerally vertical direction with respect to the support structure
of the machme the rotating blades, and the surface of the concrete, Such vertical movement
may be facilitated by the teeth or cogs of surfaces 2201( 221k shdmg gener ally vertically
'along the gear pins of the gear thels or planetary geals 228 ‘
Because the inner ring member is not driven via engagement W]ﬂl the blades the _ |

inner and outer rotatable ring members may be dtiven at various speeds that are cqmpletely :
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addition of the Separate drive motor (such as a hydraulic motor or other suitable driving
means) for the sole purpose of independently driving the rotatable ring working members.
Such a construction also provides the further advantages of independent drives and operator-
selective variable speed control of the now separate blade assemblies and the rotating ring
concrete finishing members.

Optionally, and with reference to FIG. 7, the concrete finishing apparatus 210" may
include a cover 215' (which may cover the blades and frame of the apparatus and upon which
the operator station 213' may be positioned) with the two sets of rotating blades for
engagement of a partially set-up concrete surface under the cover, and at least two rotatable
ring working members 220, 221' loosely or movably or rotatably mounted at the outer
periphery of the movable unit, with the two rotatable ring working members being driven in’
| opposite directions via one or more driving devices 217, such as hydraulic motors or the like,

rotatably driving one or more rotational drive members 228', such as planctary gears or
rubber drive tires or the like, that are mounted to the frame portion 214" and that engage the
opposed inside vertical faces or walls or surfaces of the respective rings.
In the illustrated embodiment, the inner rotatable ring working member 220" includes
an inner wall or surface 220b' and a lower, generally planar working surface 220c¢/, Wlule
‘outer rotatable ring working member 221" includes an outer wall or surface 221b' and a lower
generally planar working surface 220c'. The_rotatronal drive member or drive wheel or tire
228' frictionally engages the opposed sur_faces.220b', 2211, and thus drives one ring mernber
in-one directien and the other ring member in the dpposite direction in response to rotational
dnvmg of'the drive Wheel or tire (01 Wheels or tires) via the respective drive motor (or
motors). Concrete ﬁmshmg apparatus 210' may be otherwise similar to the concrete ﬁmshmg
devices discussed above, such that a detailed drseussmn of the devices need not be repeated
herein. o | . 7 | |
' Optionally' and with reference to FIG 8, a concrete finishing api)aratus 210" may not
include rotatmg blades for engagement of apartially set-up concrete Surface under the cover,
‘but mcludes a frame ‘portion 214" and at least two rotatable ring working members 220",221"
loosely mounted at the outer penphery of the movable unit for engagement of apartrally set-
~up concrete surface, wrth the two rotatable rlng worl<:1n0 members bemg d11ven in opposne
dlrectlons via one or more dnvmg devices 217" such as hydraulic motors or the like,
rotatably driving one or more rotational drrve members 228", such as planetary gears or

rubber drive tires or the llke that engage the opposed inside Vertrcal faces or walls or surfaces
. N - 1 5_
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station 213", such as by tilting or raising/lowering the riilgs with respect to one another, and
while the two rotatable ring working members are driven in opposite directions via hydraulic
motors and rubber drive tires at the inside vertical faces of the respective rings, such as
discussed below. The tilting of the rings may be accomplished via tilting the ring rotation
wheels 228", which may urge one of the rings downward and allow the other ring to raise
upward so that the downward urged ring engages the concrete surface and causes thQ
apparatus to move or rotate (because the other ring is in reduced contact or is not in contact
with the concrete surface and thus does not counter the rotational forces of the downward
urged ring) one way or the other. Optionally, and as shown in FI1G. 8, the apparatus 210"
may include a pair of ring rotation wheels 228" at respective opposite ends of a frame cross
member and a pair of support wheels 229" at respective opposite ends of another frame cross
member, such that the ring rotation wheels 228" are about 180 degrees af)art and the support
wheels 229" are likewise about 180 degrees apart. '
Optionally, and with respect to FIGS. 9 and 9A-C, a concrete finishing apparatus 310
| may or may not include rotating blades (not shown in FIGS. 9 and 9A-C) for engagement of a
partially set-up concrete surface under the cover, but includes a frame portion 314 and at least
two rotatable ring working members 320, 321 loosely' mounted at the outer peﬁphery of the
movable unit for engagement of a partiéﬂy set-up concrete su;fface, with the two rotatable .
ring working members being driven in opposite directions via one or more driving devices -
317, such as hydraulic motors or the like, rotatably driving one or mﬁre totational drive
members 328, such as planetary gears or rubber drive tires or the like, that engage the
opposed inside vertical faces or ‘Walls or surfaces of the respective rings. The apparatus 310
may include a power source or engine or power System 316 (such as an internal combustion -
engine and a hydraulic pump and reservoir for operating the hydraulic motors 317 and/or -
| hydréuli_c motors 338d and/or the like). The stand alone unit may be steéred by an 0pérator at
the operator station 313 by tilting or raising/lowering the rings with respect to one another,
such as via a tilting mechanism 330, and while the two rotatable ring working members are
driven in op’pb'éite directions via hydi‘aulic 'motofs and ru.bber drive tires at the inside vertical
faces of the respective rings, such as m a similar manner as discussed above, Tll’ung of the -
- ring’ rotatlon wheels may raise one ring upward while the other ring remains i1 contact wﬂh
_fthe concrete surface, which may cause the appa1 atus to move or rotate one way.or the othe‘r'
(.depe'nding on the direction of rotation of the ring that' is in contact with the concrete surface),

such as discussed above.
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cross members with gear wheels or planetary gears 328 rotatably mounted at the outer ends
of the frame cross members. The planetary gears 328 include teeth or pins that engage tecth
or pins of the inner and outer ring members 320, 321, whereby rotation of at least one of the
planetary gears 328 (such as via a hydraulic motor 317 or other suitable driving device or
drive meané) rotates the inner ring member 320 in one direction and the outer ring member
321 in the opposite direction, such as in a similar manner as discussed above. As also
described above, the ring merﬁbers 320, 321 may be loosely disposed at the periphery of the
unit and may be vertically movable relative to the frame portion 314 and planetary gears 328
so as to float relative to one another during operation of the apparatus and so as to allow for
movement and/or tilting of the ring members relative to one another in response to the tilting
mechanism 330. | ‘

In the illustrated embodiment, tilting mechanism 330 comprises a pair of wheels or
rollers 332 mounted at each cnd of the frame cross member 314a, and that are pivotable about
a generally horizontal pivot axis to adjust the tilt of the outer ring member relative to the
inner ring member. The wheels 332 are rotatable about a generally horizontal axis of rotation
and 10111n01y engage an upper surface 3201n 321m of the ring members as the ring membexq
are rotated in their oppos1tc directions via the drive motors and planetary geals The wheels
332 are rotatably mounted (such as via a common axle 332a) to a mounting plate 334, which
is conmected to or joined with or includes a linkage or arm 336a exiending generally
“upwardly therefrom. The wheels 332 thus may be pivoted in response to pivotal movenient

of the linkage or arm 336a, such as in 1'espdnse to generally translational movement of
‘another linkage or arm 3 3.6b, which has one end pivotally connected td an upper end of
| linkage or arm 336a and its opposite end pivotally connected to a linkage orarm 336¢, which
in turn is pivotally mounted to the frame cross member 314a. A linear actuator 336d (or
other suitable actuating device) is mounted to the frame cross member and to an upper end of
- the linkage or arm 336c, Whi_lé arm 336b is connected to a‘lh_idéregioil of arm 336¢.
- Thus, actuation (extension or retraction) of the l_ineal‘ actuator (which may comprise a
h_ydraﬁﬁc cylinder or electric actuator or the lilie} imparts a pivofal movement of arm 336¢
_relative to'the frame crqs‘s' member, which impaﬁs_ a generally translational movement of arm
336b in a radially outWard direction (if the actuator is extended) or radially inward direction '
(if the actuator is retracted), which in turn imparts .e{ pivotal movement of arm 336a and plate
334 and thus axle 332.a and Wlléels 332. Such pivotal movement of axle 332a and wheels 332

thus adjust or moves or urges ’ohe of the ring members 320, 321 downward and alloWS the
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configuration of the tilting mechanism is disposed at opposite ends of the frame cross
member, and because the tilting mechanism may function to urge the inner ring member
downward at each end of the frame cross member (such as via retracting the actuators at thaf
ends of the frame cross member) or to urge the outer ring member downward at the ends of
the frame cross member (such as via extending the actuators at that ends of the frame cross
member), the wheel and arm configurations may cooperate to control the ring members in a
' suitable manner to steer or control the apparatus at the concrete surface,

| Thus, the apparatus may be driven or controlled by an operator seated at a control
station 313 or operator station of the apparatus. Optionally, user inputs or levers 313a may be
provided at the operator station to allow the driver or operator to control the actuators and the
rotational speed of the drive motors and the like during operation of the machine. For
example, the operator may move a lever or input to actuate the actuators 336d (such as to
actuate the actuators together), such as to extend the actuators to lower the outer ring and
allow the inner ring to raise upwardly relative to the outer ring, in order to turn in one A
direction, and may move the lever or input in a different direction to actuate the actuators
336d, such as to retract the actuators to lower the inner ring and allow the outer ring to raise
upwardly relative to the inner ring, in order to turn the apparatus in the other direction. '

Optionally, the apparatus 310 may include a set of drop-down wheel assembliés 338,

which include tires or ‘wheeéls 338a, which may be raised to a level above the Work'ingv
surfaces of the ring members during operation of the concrete ﬁnishing apparatus, and which
may be lowered to a level below the Working surface of the ring members so as to faise the
ring members above the support surface to allow for easier movement of the machine over
‘general -surfacés during transport from one location to another. The wheel assemblies 338
may be adjustable via an actuator 338b (such as a hydraulic cylinder orthe like) that pivots a
.mounting arm 338c Telative to the frame cross member 314a to raise and lowér the wheels
338a. Optionally, one or more of the wheels 338a may be rotatabiy driven, such as viaa
‘hydraulic motor 338d ot other suitable driving device or drive means. Opﬁonally, and such
‘as shown at the flont of the appar atus, a wheel assembly 339 ‘may include a wheel 33%9a and
may be 1emovab1y mounted to-a mountmg frame or bracket at the front of the apparatus The
front wheel 33-9a’may be freely p1votable about a generally vert1ca1 axis and may be pivotable
or steerable by the Opcraf01' of the apparatus, such és via pivotal movement of a steering arm

o control lever43‘3915 or the lik@. :
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include a frame portion 414 and at least two rotatable ring working members 420, 421 loosely
mounted at the outer periphery of the movable unit for engagement of a partially set-up
concrete surface, with the two rotatable ring working members being driven in opposite
directions via a driving device 417 rotatably driving one or more rotational drive membets,
such as a planetary gear or gears or rubber drive tires or the like being rotatably driven via a
chain-driven gear 429 by a rotary drive device or motor or engine (not shown in FIG, 10).
The planetary gears or tires engage the opposed inside vertical faces or walls or surfaces of
the respective rings, as discussed above, so as to drive the rings in opposite directiqns. The
stand alone unit may be steered by tilting or raising/lowerfng the rings with respect to one
another, such as via a tilting mechanism 430, and while the two rotatable ring workiﬁg
members are driven in opposite directions via hydraulic motors and rubber drive tires at the
' inside vertical faces of the respective rings, such as in a similar manner as discussed above.
In the illustrated embodimeht, tilting mechanism 430 comprises a pair of wheels or
rollers or the like mounted at each end of the frame cross member414a, and that are
pivotable about a generally horizontal pivot axis to adjust the tilt of the outer ring member
relative to the inner ring member. The wheels are rotatable about a generally horizontal axis
of rotation and rollingly engage an upper surface 420m, 421m of the ring members as the ring
members are rotated in their opposite directions via the drive motor and drive wheels or
planetary gears. The wheels are fotatably mounted (such as via a common axle) to a
mounting plate 01; structure thaf is connected to or joined with a linkage mec_hanisrh 436,
,which is operable to pivot the axle and wheels in response to the‘-operator pivoting or moving
or actuatmg a user input or lever 437, such as m a similar manner as discussed above
Optionally, and with reference to FIG. 11, a concrete finishing apparatus 41 0' may
include upper members or lift rings 440", 441 disposed above the tilt wheels 432" and above
and around the circumference of the 1espect1ve ring members 420', 421", Thus, When the tilt
wheels 432" are tilted so that one of the wheels urges one of the ring members »420', 421"
dowm?vard,.. the other tilt wheel urges @gainst the lower surface of the respective lift ring 440',7
441" to raise or lift .the'ot'he'r Ting member 420", 421" upward, in order to enhance the :relative
‘ .movement or tlltmg or ralsmg/loweung of the ring membels to enhance control of the |
apparatus on the concrete surface. F01 example an operatm may control the appar atus 50 as
| to urge the inner rmg downward and to urge the outer ring upward so as to substantlally
reduce the contact of the outer ring at the concrete surface (andinay raise the outér fiﬁg _

above the concrete surface) to turn in one direction and may control the apparatus so asto -
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the contact of the inner ring at the concrete surface (and may raise the inner ring above the
concrete surface) to turn in the opposite direétion to enhance the steering of the apparatus as
it moves over the concrete surface.

As shown in FIG. 11, the apparatus is shown without a power source or engine and
with the seat removed from the apparatus, in order to show a hydraulic drive motor-417' that
may be driven by pressuriied fluid, such as through a pair of hydraulic hoses connected to the
motor and to a remotely stationed hydraulic power source. Thus, the apparatus may receive
its power or pressurized fluid from a remote device, such that the apparatus need not include
an engine and pump and reservoir and the like, such that the apparatus may have substantially
reduced weight as compared to the other devices and machines discussed above. Concrete
finishing apparatus 410' inay be otherwise similar to concrete finishing apparatus 410,
discussed above, such that a detailed discussion of the apparatus need not be repeated herein.

Optionally, and with reference to FIG. 11A, a concrefe finishing apparatus 410" may
include a plurality of trowelling blades or pans 442", 443" attached to the lower surfaces of
the respective ring members 420"; 421", The trowelling pans provide a larger surface area
that engages and works the concrete surface to further finish the concrete surface. The
trowelling pans may be attached to the ring members after the apparatus has processed or
worked the partially set up concrete surface. .

In the illustrated embodiment, the trowelling pans 442", 443" are attached to the
respective ring members 420", 421" via a hitch pin attachment assembly or conﬁguration
444", For example a plurality of pm receivers or collars 446" may be attached to the ring -

‘members and spaced apart around the cir cumfel ence of the ring members (such as around the
outer circumference of the outer ring member and around the inner circumfer ence of the i inner
ring member). Each trowelling pan may include a mounting pin or support pin ’448”
extending upwardly therefrom, such as upwal dly from a lealward region or traﬂmg end

| Ieglon of the trowelling pan, Whereby the mountlng pm may be received i in the respectlve
collars 446" to position the trailing region of the tlowelhno pan, while the leadmg region of -
the trowelling pan may overlap or oveﬂay the adjacent trowelhng pan in the direction of

‘rotation of the ting member. -A hitch pin 450" (such as a cotter pin or the hke) may be
inserted through a hole or passageway in the collar and thlough a generally ahgned hole or
passageway through the mountmg pin to secu1e the respective tr owelling pan to the ring
member Optionally, and desirably, the mounting pins may have a plurahty of holes or

'passageways spaced therealong, so that the level of the'rear or tr ailing region of the
-20-



WO 2009/154814 PCT/US2009/035397

insertion of the hitch pin into a desired or appropriate one of the holes or passageways in the
mounting pin. &

Thus, each support pin includes multiple through holes for engagement of the hitch
pin and to allow for the desired adjustment of the angle-of-attack between the blades or pans
and the surface of the concrete, such as might be used for final concrete finishing and
trowelling operations. For example, the pins may be IOWered relative to the collars to
increase the angle of attack of the blades or pans, or the pins may be raised relative to the
collars to decrease the angle of attack of the blades or pans, depending on the particular
application and operation of the concrete finishing apparatus. Concrete finishing apparatus
410" may be otherwise similar to conerete finishing apparatus' 410, 410", discussed above,
such that a detailed discussion of the apparatus need not be repeated herein.

Optionally, and with reference to FIGS. 12 and 12A, a concrete finishing apparatus
510 may comprise a walk-behind type of machine or device and may include a handle 522 for

“an operator to move the apparatus over the concrete surface. Concrete finishing apparatus
510 may include a plurality of trowelling blades or pans 542, 543 attached to the lower
surfaces of the respective ring members 520, 521. The tfowelling pans provide a iarger
surface area that engages and works the concrete surface to further finish the conoi‘ete
surface. The trowelling pans may be attached to the ring members after the apparatus has
processed or.worked the partially set up concrete surface. _

In theillustrated embodiment, the trowelling blades 542 extend radially inward from
the inner ring member 520 and trowelling blades 543 extend radially outward from the outer

,"‘ring member 521. The ﬁ"oweﬂing blades may be detachably attached to the ring members or
may Be fixedly se_cured to the ring members, such as via welding or the like. Each trowelling
blade may include an ang.le adjustment device 544 that is adjﬁst\able to adjust the angle of

_ attack of the respectlve trowelling blade In the illustrated embodnnent the adjustment

device 544 comprlses a blaeket 546 that is ﬁxedly mounted to the ring member and a pwot

pin 548 that is connected to or joined to the trowelling blade. An angle-adjustment knob 550

includes a threaded portlon that threadedly extends thl ough a threaded passaveway in bracket '

" 546 and engages an arm- 5482 cxtendmg from pivot pin 548. Thus when the knob 550 is

1otated the engagement of the threaded portlon moves relative to the bracket to impart a a

movement of the arm S48a, which imparts & p1vota1v movement of pwot pin 548 and thus |

pivotal adjustment of the trowelling blade. Other means for adjusting an angle of atAt‘aek of
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present invention.

As can be seen in FIG. 12, the handle 522 may be connected to the linkage or tilt
mechanism 530, whereby movement of the handle relative to the frame portion 514 may
actuate or adjust the linkages to cause tilting or raising/lowering of one of the ring members
relative to the other ring member, such as in a similar manner as discussed above. It is
envisioned that the handle may be oriented as shown in FIG. 12, such that movement of the
handle to push or pull the unit may affect the tilting/raising/lowering of the ring members, or
the handle may be oriented or adjusted to be generally normal to the position shown in FIG.
12, such that an operator may rotate the handle to affect the tilting or raising/lowering of the
ring members via the tilt mechanism. Concrete finishing apparatus 510 may be otherwise
similar to concrete finishing devices or machines discussed above, such that a detailed
discussion of the apparatus need not be repeated herein, ‘

Optionally, and with reference to FIGS. 13 and 13A, a large diameter, walk-behind,
rotary bump cutter device 610 may be provided for finishing concrete surfaces. Bump cutter
device 610 includes a plurality of‘arms or members or blades 618 eXtending radially outward
from a central axis or axle or output shaft 616a of a drive motor 616, The arms 618 may
comprise elongated arms or blades with a generally planar lower surface for engaging the
concrete surface. The drive motor is operable to rotate the elongated arms or blades 618 to
rotate the arms or blades and to WOIk or process the concrete surface, Whﬂe an operator
moves and/or controls the device via a handle 622. L ,

Optionally, and with reference to FIG. 14, the rotary bump cutter device 610" may -

‘ inoludo a rotatable ring working member 620' that is rotatable with the arms or blades 618,
such as m a similar manner as discussed above Witrr respect to apparatus 10. Optionally, the
rotatable ring working member 620' may float or may be vertically movable relative to the
‘anns' or blades to generally float at the concrete surface, such as also discussed above with

‘ réspoct to apparatus 10. ‘ ,

Optionally, and wﬁh refel ence to FIG. 15, a large drametm 1ota1y bump cutter devrce ,
61 0" includes a plurahty of arms or members or blades 618" extending radially outward from

‘a central axis or axle or output shaft 616a" of a drive motor 616" with the motor and output 4
shaft being mounted toa support frame 614" that 1noludes an operator station for an operator -

-to ride on the apparatus duunc use. The support frame 614" may comprlse a wheeled frame,
and may include three drive wheels 638" (Wrth one or more of the drive wheels optlonaﬂy

being driven, such as via a hyd1 aulic motor or the like), with telescoping supports 639" for
220
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cutter blades. The drive motor may be a hydraulic motor or other suitable drive device, and
the support frame may support the power source (such as an engine and pump and reservoir
for a hydraulic motor or the like), or the power source may be remotely located with |
hydraulic lines connecting to the drive motor,

Therefore, the present invention provides a concrete finishing apparatus or device or
‘machine and method for smoothing and flattening partially set-up concrete to a close-
tolerance surface. The concrete finishing apparatus of the present invention provides one or
more rotatable ring portions for engaging a partially cured concrete surface to process or
work the concrete surface while the apparatus is moved and supported on or over the partially
set-up concrete surface. The rotatable ring finishing member is positioned at the concrete
surface and rotatable to engage and finish the surface of the partially set-up concrete to a
higher quality, closer-tolerance flat and level concrete floor surface. Optionally, the |
apparatus may include a pair of rotatable ring finishing members that may be rotatable in
opposite directions to one another to enhance the floating and finishing processes and to
transport any cement paste, sand, small aggregate, or concrete mix residue forward with the
rotatable ring finishing members working surfaces to cut high areas and fill in any low areas
as the concrete finishing apparatus moves over the partially set-up concrete. The ring
member or members may be disposed around a periphery of the device and may be disposed
around a plurality of trowelling blades or the like. The concrete _smoofhing and leveling
apparatus of the present invention is capable of finishing a concrete floor or surface to a
~ higher degree of quaﬁty than current methodé and précticesof concrete construction. '

Changes and 1ﬁodi.ﬁcaﬁons in the speciﬁcally described embodiments may be carried
out without departing from the principles of the présent i_rivenﬁon, which is intended to be
limited only by the scdpe of the éppended Claims, as iﬂteﬁn‘éﬁ@d acc‘ordixig to the principles of

patent law.
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1. A concrete finishing apparatus for smoothing and leveling partially set-up concrete at
a support surface, said concrete finishing apparatus comprising;
a frame portion; 4

at least one set of rotating blades for engagement of a partially set-up concrete

surface;

at least one rotatable ring working meinber disposed at an outer periphery of said
frame portion;

said blades being rotatable about a first axis of rotation to work the concrete surface;

and

said at least one rotatable ring working member being rotatable about a second axis of
rotation to engage the partially set-up concrete surface to work or process or finish the

partially set-up concrete surface.

2. The concrete finishing apparatus of claim 1, wherein said at least one rotatable ring
working member comprises a single ring that is rotatable with said blades, said first and

second axes of rotation being generally coaxial.

3. The concrete finishing apparatus of claim 1, wherein said at least one rotatable ring
working member is vertically adjustable relative to said blades, said at least one rotatable ring

working member generally floating relative to the concrete surface and said blades.

4. The concrete finishing apparatus of claim 1, wherein said at least one rotatable Ting .
working member comprises a pair of rotatable ring working members disposed at said outer -

periphery of said frame portion.

5. The concrete finishing apparatus of claim 4, wherein said pair of rotatable ring
working members comprises an inner ring working member and an outer ring working

member disposed around a periphery of said inner ring working member. .

6. The concrete finishing apparatus of claim 5, wherein said inner rotatable ring working

member is driven in a first direction of rotation, and said outer rotatable ring working

D4
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opposite said first direction of rotation.

7. The concrete finishing apparatus of claim 6 further comprising a plurality of drive
elements mounted to said frame portion and disposed between opposed portions of said inner
and outer rotatable ring wbrking members, and wherein said drive elements engage said

opposed portions to drive said inner and outer rotatable ring working members in opposite

directions.

8. The concrete finishing apparatus of claim 7, wherein said drive elements comprise at

least one of planetary gears and wheels and tires.

9. The concrete finishing apparatus of claim 8, wherein said inner rotatable ring working
member is rotatably driven via rotation of said blades and said outer rotatable ring working

member is rotatably driven via said drive elements.

10.  The concrete finishing apparatus of claim 7, wherein at least one of said drive
clements is rotatably driven via at least one drive motor at said at least one of said drive
elements, and wherein the driven drive element rotatably drives both said inner.and outer

rotatable ring working members.

11.  The concrete finishing apparatus of claim 6, wherein said apparatus is steerable by
selectively urging _6ne of said rotatable ring working members downward or upward relative

to the other of said rotatable ring working members.

12. The conerete finishing apparatus of claim 1, wherein said at least one set of rotating
“blades comprises at least two sets of rotating blades, each of said sets of rotating blades
‘rotating about a respective first axis of ro’ratmn and wherein said seoond axis of totation is

ot coaxial with either of said first axes of rotation.

13. The concrete ﬁmshmg apparatus of claim 1, wherein said concrete ﬁmshmg apparatus ‘

is conﬁgm ed to support an operator 50 as o provide aride-on apparatus.

25
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said method comprising:
providing a concrete finishing apparatus having a frame portion, at least one set of
rotating blades for engagement of a partially set-up concrete surface, and at least one
rotatable ring working member disposed at an outer periphery of said frame portion;
rotating said blades about a first axis of rotation to work the concrete surface; and
rotating said at least one rotatable ring working member about a second axis of
rotation to engage the partially set-up concrete surface to work or process or finish the

partially set-up concrete surface.

15.  The method of claim 14, wherein said at least one rotatable ring working member

comprises a single ring that is rotatable with said blades, said first and second axes of rotation

being generally coaxial.

16.  The method of claim 14, wherein said at least one rotatable ring working member is
vertically adjustable relative to said blades, said at least one rotatable ring working member

generaﬂy floating relative to the concrete surface and said blades.

17. The method of claim 14, wherein said at least one rotatable ring working member
: coﬁu.prises a pair of rotatable ring working members disposed ét said outer periphery of said
 frame portion, and wherein said pair of rotatable ring working membets comprises an inner
ring working member and an outer ring working niember disposed around a periphery of said

inner ring working member.

18, The method of claim 17 wherein rotating said at least one 1otatable ring working
“member comprises rotating said inner rotatable ring ‘working membeI in a first direction of
1otat10n and rotating said outer rotatable ring working member in a second dlrectlon of

rotation, said second direction of 10tat1on belng opp031te said ﬁrst du ection of rotation.

19. " The method of claim 18 fﬂrthér comprising providing a plurality of drive elements
disposed between opposed portions of said inner and outer rotatable ring working members,
and engaging said drive clements with said bpposed portions to drive said inner and outer

rotatable ring working members in opposite directions.
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rotatably driven via rotation of said blades and said outer rotatable ring working member 18

rotatably driven via said drive elements.

21.  The method of claim 19, wherein at least one of said drive elements is rotatably
driven and wherein the driven drive element rotatably drives both said inner and outer

rotatable ring working members.

22. The method of claim 18 further comprising steering said apparatus by selectively

urging one of said rotatable ring working members downward or upward relative to the other

of said rotatable ring working members,

23. The method of claim 14, wherein said at least one set of rotating blades comprises at
least two sets of rotating blades, each of said sets of rotating blades rotating about a
respective first axis of rotation, and wherein said second axis of rotation is not coaxial with

either of said first axes of rotation.

24,  The method of claim 14, wherein said concrete finishing apparatus is configured to

support an operator so as to provide a ride-on apparatus.

-7
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Fig 8
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