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APPARATUS AND METHOD FOR
PREPARING A SITE AND FINISHING
POURED CONCRETE

This application claims benefit of Provisional Applica-
tion Ser. No. 60/862,378 filed Oct. 15, 1997.

FIELD OF THE INVENTION

This invention relates generally to the field of pouring
concrete, and in its preferred embodiment, to apparatuses
and methods for preparing a site and finishing poured
concrete.

BACKGROUND OF THE INVENTION

For many years, the construction industry has relied on
concrete as a material of choice for the construction of a
variety of structures, including columns and slabs of
buildings, roadbeds, and driveways. Such reliance is the
result of concrete’s structural properties, ready availability,
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operations. Such “batch processing” of concrete is exces-
sively time-consuming and increases construction costs.

There is a need, therefore, in the industry for an apparatus
which enables continuous finishing of concrete without
requiring repeated relocation and re-leveling and which
addresses other related, and unrelated, problems.

SUMMARY OF THE INVENTION

Briefly described, the apparatus of the present invention
comprises, in a preferred form, a site preparation/concrete
finishing apparatus for preparing a site to receive poured
concrete and for finishing the poured concrete. The appara-
tus includes a movable vehicle and a concrete finishing
device connected thereto, for operation within an area to
receive concrete (i.e., the “site”) which has a base surface
above which at least one concrete reinforcing element is
present. The concrete finishing device has a screed blade
which enables fine grading during site preparation and
finishing of the poured concrete. The movable vehicle

20

and relative cost when compared with other building mate- further includes a plurality of wheels which support the
rials. In use, concrete is generally poured into forms which movable vehicle in contact with the base surface and which
are pre-positioned and pre-shaped to define the location and enable movement of the movable vehicle within the confines
contour of the structure to be fabricated from the concrete. of the area absent contact with a concrete reinforcing ele-
To improve the ultimate strength of the resulting concrete ,; ment that potentially damages the concrete reinforcing ele-
structure, steel reinforcing bars and/or steel reinforcing wire ment. Each wheel includes a plurality of base surface-
are positioned within the forms prior to pouring of the contacting members which extend from the wheel. The base
concrete into the forms. With slabs, roadbeds, and surface-contacting members have a longitudinal axis and a
driveways, the concrete, once poured, is “finished” by a first portion which is configured to direct a concrete reinforcing
process known as “screeding” to even out, or level, the upper 3o ¢lement in a direction generally away from the longitudinal
surface of the poured concrete at a desired elevation, axis upon contact with the concrete reinforcing element. The
typically, at the top edge of the forms. After screeding, the concrete finishing device includes a reciprocating float
concrete is further finished by a second process known as assembly having a float member which translates relative to
“floating” to cause the aggregate within the concrete to settle the movable vehicle in a first direction for a first period of
away from the upper surface, thereby creating a smooth, 35 t@me and then in a second direction for a second period of
aesthetically-appealing upper surface. time.

Often, concrete is screeded by workers dragging a piece According to a method of preparing a site and finishing
of wood across the top edge of the forms and is floated by poured concrete, the present invention comprises the posi-
workers moving a planar panel back and forth across the tioning of a movable site preparation/concrete finishing
upper surface until the aggregate is sufficiently settled away 40 apparatus having a plurality of wheels and a concrete

from the concrete’s upper surface. Unfortunately, such hand-
screeding and hand-floating are slow, labor intensive pro-
cesses and can substantially increase the construction cost of
a concrete structure. In an attempt to overcome the disad-
vantages of hand-screeding and hand-floating, a number of
inventors have devised machines to assist workers in the
performance of these tasks. For instance, in U.S. Pat. No.
5,039,239 issued to Hansen et al., an apparatus for screeding
or trowelling concrete includes a turret mounted on a mobile

45

finishing device within the confines of an area to receive
concrete. The site preparation/concrete finishing apparatus
moves in a rearward direction within the confines of the area
to fine grade and level the area’s base surface. Because the
site preparation/concrete finishing apparatus moves in a
rearward direction and because the screed blade of the
concrete finishing device is located in front of the movable
vehicle, the wheels do not create marks or ruts in the freshly
graded and leveled base surface. After fine grading, the area

frame and a telescopic boom extendable from the rotatable so is configured to include at least one concrete reinforcing
turret. Screed and trowel attachments are coupleable to the element located above the base surface. Then, the site
end of the telescopic boom for screeding and trowelling preparation/concrete finishing apparatus is repositioned
concrete poured in an area reachable by the end of the within the confines of the area with the plurality of wheels
telescopic boom. While the Hansen apparatus appears to aid in contact with the base surface at a location where pouring
in overcoming some of the disadvantages of hand-screeding 55 of the concrete is to begin. Next, concrete is poured within
and hand-floating, the Hansen apparatus suffers, itself, from the area between the front of the movable vehicle and the
the disadvantage that it can screed and trowel poured concrete finishing device. The concrete is finished (i.e.,
concrete only in an area reachable by the telescopic boom.  screeded and floated) by the concrete finishing device as the
Thus, if an area of poured concrete not reachable by the movable vehicle moves in a rearward direction. Because the
telescopic boom must be screeded or trowelled, the mobile 6o movable vehicle moves in a rearward direction and because
frame must be moved to a new, more appropriate, location the screed blade of the concrete finishing device is located
and be re-leveled at the new location before screeding or in front of the movable vehicle, the wheels do not create
trowelling can continue. The necessary re-locating and marks or ruts in the freshly screeded and finished poured
re-leveling of the Hansen apparatus forces an area of poured concrete.

concrete to be poured and finished in sections or “batches” 65  In the event that contact occurs between a wheel of the

(ie., as part of a “batch process”) because concrete pouring
must stop temporarily during the relocating and re-leveling

site preparation/concrete finishing apparatus and a concrete
reinforcing element, at least a portion of the concrete rein-
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forcing element is displaced by the site preparation/concrete
finishing apparatus from an initial first position to a tempo-
rary second position in a manner that enables the concrete
reinforcing element to substantially resume the initial first
position after cessation of contact with the wheel of the site
preparation/concrete finishing apparatus. Because the site
preparation/concrete finishing apparatus temporarily dis-
places the concrete reinforcing element and does not harm
the concrete reinforcing element, the site preparation/
concrete finishing apparatus moves continuously within the
area and enables the continuous pouring and finishing of
concrete. Since the processing of the concrete is continuous,
construction projects such as roadbeds, building slabs, and
driveways are completed in a fast, cost-effective manner.

Accordingly, it is an object of the present invention to
provide an apparatus which enables the non-stop, continu-
ous pouring, and finishing of concrete within an area at a
desired elevation and which continuously translates entirely
within the same area as the pouring, and finishing operations
progress.

Another object of the present invention is to provide an
apparatus which enables the non-stop, continuous pouring,
and finishing of concrete at a desired elevation within an
area having concrete reinforcing elements (including, for
example and not limitation, reinforcing wire, reinforcing
bars, etc.) and which continuously moves entirely within the
same area as the pouring, and finishing operations progress
without damaging the concrete reinforcing elements.

Still another object of the present invention is to provide
an apparatus which enables the non-stop, continuous
pouring, and finishing of concrete within an area at a desired
elevation relative to the elevation of a laser beacon and
which continuously moves entirely within the same area as
the pouring and finishing operations progress.

Still another object of the present invention is to provide
apparatuses which enable the non-stop, continuous pouring,
and finishing of concrete within an area at a desired eleva-
tion and which are employable by a conventional front-end
loader or substantially similar construction vehicle.

Still another object of the present invention is to provide
an apparatus which enables the fine grading and leveling of
the dirt base surface of an area which is to receive poured
concrete.

Other objects, features, and advantages of the present
invention will become apparent upon reading and under-
standing the present specification when taken in conjunction
with the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side, elevational view of a site preparation/
concrete finishing apparatus in accordance with a preferred
embodiment of the present invention.

FIG. 2 is a partial, front elevational view of the site
preparation/concrete finishing apparatus of FIG. 1.

FIG. 3 is a partial, top plan view of a concrete finishing
device of the site preparation/concrete finishing apparatus of
FIG. 1.

FIG. 4 is a side, elevational view of a wheel of the site
preparation/concrete finishing apparatus of FIG. 1.

FIG. § is a partial, side elevational view of a member of
a wheel of FIG. 4.

FIG. 6 is an end elevational view of a member of the
wheel of FIG. 4.

FIG. 7 is a schematic, side elevational view of a front
wheel of the site preparation/concrete finishing apparatus of
FIG. 1.
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FIG. 8 is a schematic, side elevational view of a rear
wheel of the site preparation/concrete finishing apparatus of
FIG. 1.

FIG. 9 is a schematic, top plan view of the site
preparation/concrete finishing apparatus of FIG. 1 in use.

FIG. 10 is a partial, sectional view of FIG. 9 taken along
section lines 10—10.

FIG. 11 is a partial, schematic, side elevational view of a
member of a wheel of the site preparation/concrete finishing
apparatus of FIG. 9 in use at a first time where a reinforcing
wire initially contacts the member to the right of the mem-
ber’s central axis.

FIG. 12 is a partial, schematic, side elevational view of
the member of the wheel of the site preparation/concrete
finishing apparatus of FIG. 11 in use at a second time.

FIG. 13 is a partial, schematic, side elevational view of
the member of the wheel of the site preparation/concrete
finishing apparatus of FIG. 11 in use at a third time.

FIG. 14 is a partial, schematic, side elevational view of a
member of a wheel of the site preparation/concrete finishing
apparatus of FIG. 9 in use at a first time where a reinforcing
wire initially contacts the member to the left of the mem-
ber’s central axis.

FIG. 15 is a partial, schematic, side elevational view of
the member of the wheel of the site preparation/concrete
finishing apparatus of FIG. 14 in use at a second time.

FIG. 16 is a partial, schematic, side elevational view of
the member of the wheel of the site preparation/concrete
finishing apparatus of FIG. 14 in use at a third time.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, in which like numerals
represent like components throughout the several views,
FIG. 1 displays a site preparation/concrete finishing appa-
ratus 20 in accordance with a preferred embodiment of an
apparatus of the present invention. The site preparation/
concrete finishing apparatus 20 comprises a movable vehicle
22, a concrete finishing device 24 coupled to the movable
vehicle 22, and a plurality of wheels 26 mounted to the
vehicle 22. The movable vehicle 22 has a front end 28 and
a rear end 30. Wheels 264, 26b (also referred to herein as
“front wheels 264, 260”) are mounted for rotation near the
front end 28 of the vehicle 22 and wheels 26¢, 26d (also
referred to herein as “rear wheels 26¢, 264”) are mounted for
rotation near the rear end 30 of the vehicle 22. The movable
vehicle 22 also has first and second lift arms 324, 325 having
first ends 34a, 34D, respectively, which pivotally connect to
the movable vehicle 22 and second ends 36a, 36b,
respectively, which are positioned, generally, forward of the
front end 28 of the vehicle 22. Additionally, the movable
vehicle 22 has first lift arm hydraulic cylinders 38a, 40a and
second lift arm hydraulic cylinders 38b, 40b which enable an
operator of the movable vehicle 22 to selectively horizon-
tally and vertically position the second ends 36a, 36b of the
lift arms 32a, 32b at a plurality of locations relative to the
vehicle 22 and relative to a surface on which the movable
vehicle 22 operates. In accordance with the preferred
embodiment of the present invention, the movable vehicle
22 is, known to those reasonably skilled in art, as a “front-
end loader”. The operation of such a movable vehicle 22 is
well-known in the art. It is understood that the scope of the
present invention includes other types or forms of movable
vehicles 22 having the functionality described and required
herein.
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The concrete finishing device 24, shown also in FIGS. 2
and 3, comprises a first frame 50 which pivotally mounts to
the second ends 36a, 36b of the first and second lift arms
32a, 32b and a second frame 52 which connects to the first

6

actual use the vibrating floats 60 and the screed blade 68
have different widths (i.e., the vibrating floats 60 are wider
than the screed blade 68) and the vibrating floats 60 are
detached from the second frame 52 to enable the site

frame 50 via first and second finishing device hydraulic s preparation/concrete finishing apparatus 20 to operate
cylinders 54a, 54b which extend therebetween. Because the within narrow areas in which the wider vibrating floats 60
first and second finishing device hydraulic cylinders 54a, would not fit. Further, in an alternate embodiment, the screed
54b are continuously extendable and retractable, the second blade 68 is a first screed blade and the concrete finishing
frame 52 (i.e., and components connected to the second device 24 comprises a second screed blade located and
frame 52) is locatable at a plurality of positions having 19 attached forward of the vibrating floats 60 to enable pushing
different vertical elevations relative to the first frame 50 and of dirt during fine grading as described below.
relative to the surface on which the movable vehicle 22 According to the preferred embodiment of the present
operates. The concrete finishing device 24 further comprises ~ invention, the concrete finishing device 24 additionally
first and second laser receivers 56a, 56b having first ends comprises a reciprocating float assembly 70 which is
which rigidly mount to an upper portion of the second frame 15 mounted to the first frame 50. The reciprocating float
52 and second ends which extend, from the second frame 52, assembly 70 includes a motor and drive unit 72 positioned
in a substantially upward, vertical direction. The first and atop the first frame 50 and a shaft 74 which connects to the
second laser receivers 56a, 56b each have laser receiving ~ motor and drive unit 72 for rotation when the motor and
elements 58a, 58b affixed thereto near their second ends. drive unit 72 operates. The motor and drive unit 72 is,
The laser receiving elements 58a, 58b sense the elevation of 2o preferably, a reversible motor and drive unit 72 producing,
a laser beam (set up at a construction site and not shown in during use, rotation of shaft 74 alternatingly in a clockwise
the figures) which periodically moves in a horizontal plane direction for a period of time and then in a counterclockwise
to define a reference elevation for use by the site preparation/ direction for a period of time. The shaft 74 extends laterally
concrete finishing apparatus 20. A controller (not visible) relative to the movable vehicle 22 and has ends 76a, 76
electrically connects to the laser receiving elements 58z, 58b ;5 near which take-up reels 784, 78b are rigidly attached to the
and hydraulically to the first and second finishing device shaft 74. The reciprocating float assembly 70 further
hydraulic cylinders 54a, 54b. The controller receives signals ~ includes a float member 80 and float booms 82a, 825 which
from the laser receiving elements 58a, 58b and operates the rigidly attaches to the float booms 82a, 82b. The float
first and second finishing device hydraulic cylinders 544, member 80 extends substantially in a lateral direction rela-
54b (i.e., causes the cylinders 54a, 54b to vertically extend 3p tive to the movable vehicle 22 at a position forward of the
or retract), as necessary, to maintain the second frame 52 remainder of the concrete finishing device 24 and has a
(and the vibrating floats 60 and screed blade 68, described substantially flat lower surface 84 for contact with the upper
below) at a desired elevation relative to the elevation of the surface of screeded concrete (i.e., screeded by screed blade
laser beam and, hence, at a desired elevation relative to the 68) when in use.
surface on which the movable vehicle 22 operates. The 35  Each float boom 82a, 825, as seen in FIG. 1, has first and
operation of laser elevation control systems is well-known in second ends 86, 88, respectively, and extends in a substan-
the art and, therefore, a more detailed discussion of the tially longitudinal direction forward of the movable vehicle
operation of the laser receiving elements 58a, 58b and the 22 with the first ends 86a, 86b proximate the front end 28 of
finishing device hydraulic cylinders 54a, 54b is not neces- the movable vehicle 22 and with the second ends 88a, 88b
sary herein. 40 attached to the float member 80 (and, hence, near the upper
The concrete finishing device 24 further comprises first surface of screeded concrete when in use). Each float boom
and second vibrating floats 60a, 60b which connect to the 824, 82b has a cable 90a, 90b associated therewith and a first
second frame 52 and which extend in a, generally, down- eye 92a, 92b located respectively near the second end 884,
ward vertical direction from the second frame 52 for contact 88 of the float boom 824, 82b and the forwardmost edge 94
with poured concrete when in use. A motor and drive 45 of the float member 80, a second eye 96a, 96b located
assembly 62 mounts to the first laser receiver 56a (and, respectively near the second end 88a, 88b of the float boom
hence, to the second frame 52) near the vibrating floats 60~ 82a, 82b and the rearmost edge 98 of the float member 80,
and connects to a cam shaft 64 which mounts to the second and a third eye 100a, 1005 located respectively near the first
frame 352 for rotation by the motor and drive assembly 62. end 86a, 86b of the float boom 824, 82b. Each cable 904,
The cam shaft 64 extends laterally relative to the movable 50 90b is secured to the respective first eye 92a, 92b of a float
vehicle 22 and has a plurality of cams 66 rigidly affixed boom 82a, 82b, extends to and is threaded through the
thereto which rotate, as the cam shaft 64 rotates, when the respective third eye 100a, 1005 of a float boom 82a, 82b,
concrete finishing device 24 is in use. The cams 66 are and extends to and secures to the respective second eye 96a,
positioned relative to the vibrating floats 60 so as to peri- 96b of a float boom 82a, 82b after wrapping a plurality of
odically engage the floats 60, thereby causing vibrating ss times around the respective take-up reel 78a, 78b. The
movement of the floats 60 relative to the second frame 52 concrete finishing device 24 further comprises a plurality of
(ie., in a generally longitudinal direction defined between upper guide rollers 102a, 102b and a plurality of lower guide
the ends 28, 30 of the movable vehicle 22) when the cam rollers 104a, 104b attached to the first frame 50. Each float
shaft 64 rotates. The concrete finishing device 24 addition-  boom 82a, 82b extends between (and, in operation, recip-
ally comprises a screed blade 68 which connects to the 60 rocates between) a respective upper guide roller 1024, 1025
second frame 52 rearward of the location of the vibrating and a respective lower guide roller 104a, 1045.
floats 60 and has a side away from the vibrating floats 60 FIG. 4 displays a side, elevational view of a front wheel
with a substantially concave profile for contact with concrete 26 of the site preparation/concrete finishing apparatus 20 in
poured at a position between the blade 68 and the front end accordance with the preferred embodiment of the present
28 of the movable vehicle 22. Note that while the vibrating 65 invention. The front wheel 26 includes a hub 110 having a

floats 60 and the screed blade 68 are shown in the figures as
being connected to the second frame 52 at the same time, in

central axis 112 extending therethrough and a plurality of
members 114 extending radially outward from said hub 110.
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The hub 110 has a rim surface 116 extending circumferen-
tially about central axis 112 at a radius, “A”, relative to the
central axis 112 and has first and second ends 118, 120. The
rim surface 116 extends laterally between the first and
second ends 118, 120 of the hub 110 (see FIGS. 7 and 8). The
hub 110 also has a relatively large hole 122 therethrough for
receipt of an axle of the movable vehicle 22 and a plurality
of relatively smaller holes 124 therethrough positioned,
preferably, at equal angular offsets around the central axis
112 for receipt of studs used to secure the wheel 26 to the
movable vehicle 22.

The members 114 of the plurality of members 114 are
disposed, preferably, at equal angular offsets, “B”, around
the central axis 112 and extend between a first end 126 at the
rim surface 116 and a second end 128 distal therefrom. As
seen in FIGS. 5 and 6, each member 114 has a central axis
130 extending longitudinally between the ends 126, 128 of
the member 114 and an arcuate surface 132 proximate the
second end 128. Preferably, the arcuate surface 132 has a
semi-spherical shape having a radius, “C”. Each member
114 also has a lateral surface 134 extending about the central
axis 130 and between the member’s arcuate surface 132 and
the member’s first end 126. The lateral surface 134 is,
preferably, located relative to central axis 130 at a radius,
“D”, near the member’s first end 126 and at a radius, “E”,
near the intersection of the lateral surface 134 and the
arcuate surface 132 (the circle of intersection being desig-
nated as 136 in FIGS. 5 and 6). Because radius, “D”, is
preferably larger than radius, “E”, each member 114 tapers
in diameter (and, hence, in cross-sectional area perpendicu-
lar to central axis 130) between the first end 126 and the
intersection of the lateral and arcuate surfaces 134, 136,
respectively. It is understood that the scope of the present
invention includes members having different cross-sectional
shapes perpendicular to central axis 130.

Note that, according to the preferred embodiment, the
front wheels 264, 26b and rear wheels 26c¢, 26d of the site
preparation/concrete finishing apparatus 20 are substantially
similar with two basic exceptions. First, the hubs 110 and
members 114 of the front wheels 26a, 26b have, generally,
smaller size dimensions than the hubs 110 and members 114
of the rear wheels 26¢, 26d. Second, the front wheels 264,
26b, as seen schematically in FIGS. 7 and 8, have a plurality
of members 114 arranged in only one circumferential row
138 ringing their hubs 110, whereas the rear wheels 26¢, 264
have first, second, and third pluralities of members 1144,
114b, 114c, respectively, arranged in three respective cir-
cumferential rows 1384, 138b, 138¢ ringing their hubs 100.
As seen schematically in FIG. 7, the row 138 of members
114 of the front wheels 264, 26 is positioned, preferably, at
an equal distance, “F”, from the ends 118, 120 of the hub
110. As seen schematically in FIG. 8, a central row 138b of
members 114b of the rear wheels 26¢, 26d is positioned,
preferably, at an equal distance, “G”, from the ends 118, 120
of the hub 110 and inner and outer rows 138a, 138¢ of
members 114a, 114¢ are preferably positioned at equal offset
distances, “H”, measured from the central row 138b of
members 114b.

In accordance with a preferred method of the present
invention, a rotating laser beacon (not shown) is set up near
an area in which concrete is to be poured to form a roadway,
driveway, floor slab, etc. The rotating laser beacon provides
desired elevational reference signals and planes for use by
the site preparation/concrete finishing apparatus 20. Once
the rotating laser beacon is set up and is operational, the site
preparation/concrete finishing apparatus 20 is positioned
within the area In FIG. 9, the site preparation/concrete
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8

finishing apparatus 20 is positioned, for example, atop a
somewhat elevationally level, dirt ground surface 150 in an
area where a portion of a roadway 152 is being constructed.
As the movable vehicle 22 is moved within the area, the
laser receiving elements 58 periodically receive laser light
emitted by the laser beacon (not shown) at a reference
elevation for the dirt ground surface 150. The controller of
the concrete finishing device 24 responds to received the
laser light by actuating the finishing device hydraulic cyl-
inders 54 to maintain the bottom of the screed blade 68 at a
desired elevation relative to the reference elevation of the
laser light. Actuation of the finishing device hydraulic cyl-
inders 54 and maintenance of the desired elevation of the
screed blade 68 by the controller during movement of the
movable vehicle 22 in a rearward direction causes fine
grading and leveling of the dirt ground surface 150 to the
desired elevation. Because the movable vehicle 22 moves in
a rearward direction, the wheels 26 of the site preparation/
concrete finishing apparatus 20 do not travel over the dirt
ground surface 150 after it is fine graded and, therefore, no
ruts are created in the dirt ground surface 150.

Prior to repositioning of the site preparation/concrete
finishing apparatus 20 within the area, wood forms 154 are
fabricated and installed to define the lateral sides of the
roadway 152. After fine grading and leveling of the dirt
ground surface 150, reinforcing wire mesh 156 is located
atop the dirt ground surface 150 between the forms 154 to
provide structural reinforcement for the concrete which will
substantially form the roadway 152.

According to the preferred method, the operator of the site
preparation/concrete finishing apparatus 20 repositions the
movable vehicle 22, after fine grading and leveling, atop the
ground surface 150 to a position within the roadway con-
struction area which is just downstream of where concrete is
yet to be poured between the forms 154. The operator then
actuates (by use of the movable vehicle’s controls) the first
and second lift arm hydraulic cylinders 38, 40, as
appropriate, to move the second ends 36 of the vehicle’s lift
arms 32 to a position where the bottom of the screed blade
68 is located approximately at the elevation of the top of the
forms 154 and just upstream of where concrete is to be
poured between the forms 154. Once the screed blade 68
and, hence, the concrete finishing device 24 is appropriately
positioned, concrete is continually poured between the
forms 154 over the ground surface 150 and the reinforcing
wire mesh 156 at a location between the front end 28 of the
movable vehicle 22 and the concrete finishing device 24 to
an elevation approximately equal to the elevation of the top
of the forms 154. As the concrete is poured, the operator of
the site preparation/concrete finishing apparatus 20 gradu-
ally moves the movable vehicle 22 in a reverse longitudinal
direction (indicated in FIG. 9 by arrow 158) between the
forms 154 and away from the newly poured and unfinished
concrete 160. Continual movement of the vehicle 22 in the
reverse longitudinal direction 158 causes the screed blade 68
of the concrete finishing device 24 to move over the newly
poured and unfinished concrete 160 and to level off the
upper surface of the concrete 160 at the desired elevation at
which the screed blade 68 is maintained.

During movement of the movable vehicle 22 and pouring
of the concrete, the laser receiving elements 58 periodically
receive laser light emitted by the laser beacon (not shown)
at a reference elevation for the desired elevation of the
concrete surface. The controller of the concrete finishing
device 24 responds to reception of the laser light by actu-
ating the finishing device hydraulic cylinders 54 to maintain
the bottom of the screed blade 68 and the bottom of the
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vibrating floats 60 at the desired elevation relative to the
reference elevation of the laser light. Because operation of
the laser beacon produces laser light at frequent time inter-
vals in the area of the site preparation/concrete finishing
apparatus 20 relative to the rearward speed of the movable
vehicle 22, laser light received by the laser receiving ele-
ments 58 causes essentially continuous adjustment of the
elevation of the concrete finishing device 24 relative to the
ground surface 150. As the concrete finishing device 24
moves over the newly poured concrete 160 in the down-
stream longitudinal direction 158, the concrete 160 is (in
addition to being screeded to the desired elevation by the
screed blade 68) floated by the vibrating floats 60 to smooth
the upper surface of the concrete 160, thereby producing
semi-finished concrete 162 (i.e., concrete which has been
screeded and floated) upstream of the concrete finishing
device 24 between the vibrating floats 60 and the rearmost
edge 98 of the float member 80 of the reciprocating float
assembly 70.

According to the preferred method, the semi-finished
concrete 162 is finished by further floating, performed by the
reciprocating float assembly 70, to produce finished concrete
164 upstream of the forwardmost edge 94 of the float
member 80. During movement of the movable vehicle 22,
the motor and drive unit 72 of the reciprocating float
assembly 70 operates to turn shaft 74 and, hence, take-up
reels 78a, 78b in a first, clockwise rotational direction for a
first period of time. Turning of the take-up reels 784, 786 in
a first, clockwise direction causes pulling of the portion of
the cables 90a, 90b extending between the first eyes 924,
92) and the take-up reels 78a, 78b, and slackening of the
portion of the cables 90a, 90b extending between the second
eyes 96a, 96b and the take-up reels 78a, 78b, thereby
causing the float booms 824, 82b to move in the downstream
longitudinal direction 158 and, hence, causing the lower
surface 84 of the float member 80 to move over the upper
surface of the semi-finished concrete 162 in the downstream
longitudinal direction 158. At the end of the first period of
time, the motor and drive unit 72 of the reciprocating float
assembly 70 then operates to turn shaft 74 and, hence,
take-up reels 78a, 78b in a second, counterclockwise direc-
tion for a second period of time. The turning of the take-up
reels 78a, 78b in the second, counterclockwise direction
causes pulling of the portion of the cables 90a, 905 extend-
ing between the second eyes 96a, 96 and the take-up reels
78a, 78b, and slackening of the portion of the cables 90a,
90b extending between the first eyes 92a, 92b and the
take-up reels 78a, 78b, thereby causing the float booms 824,
82b to move in an upstream longitudinal direction 166 and,
hence, causing the lower surface 84 of the float member 80
to move over the upper surface of the semi-finished concrete
162 in the upstream longitudinal direction 166. After expi-
ration of the second period of time, the motor and drive unit
72 reverse their rotational direction and repeat the above-
described process periodically, thereby producing a recip-
rocating motion of the float booms 824, 82b and float
member 80 relative to the upper surface of the semi-finished
concrete 162 and producing finished concrete 164 upstream
of the forwardmost edge 94 of the float member 80.

Note that when the movable vehicle 22 moves over the
ground surface 150 between the forms 154 after the rein-
forcing wire mesh 156 is installed, the wheels 26 rotate in
either a clockwise or counterclockwise direction 170, 172,
respectively, with the members 114 of the wheels 26 alter-
natingly contacting the ground surface 150 as illustrated in
the schematic cross-sectional view of FIG. 10. As the wheels
26 rotate, the members 114, depending on the relative
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positions of the members 114 and wires 174 of the reinforc-
ing wire mesh 156, either (i) contact the wires 174 generally
to the right or left of the central axis 130 of a member 114
(see respective FIGS. 11 and 14) before contacting the
ground surface 150 or (ii) fail to contact the wires 174 before
contacting the ground surface 150.

FIGS. 11-13 schematically illustrate, in a time lapse
manner, the cooperation between a member 114 of a wheel
26 rotating in a counterclockwise direction 172 and a wire
174 of the reinforcing wire mesh 156. In FIG. 11, the wire
174 impacts the arcuate surface 132 of the member 114 to
the right of the member’s central axis 130 and near the
member’s second end 128. As the wheel 26 rotates, the
second end 128 of the member moves elevationally down-
ward into contact with the ground surface 150 (see FIG. 12)
with the wire 174 sliding relative to the member 114 first
adjacent to the arcuate surface 132 and then adjacent to the
lateral surface 134. Upon further continued rotation of the
wheel 26, the second end 128 of the member 114 moves
elevationally upward and out of contact with the ground
surface 150 (see FIG. 13) with the wire 174 sliding relative
to the member 114 first adjacent to the lateral surface 134
and then adjacent to the arcuate surface 132.

FIGS. 14-16 schematically illustrate, in a time lapse
manner similar to that of FIGS. 11-13, the cooperation
between a member 114 of a wheel 26 rotating in a counter-
clockwise direction 172 and a wire 174 of the reinforcing
wire mesh 156 where the wire 174 first contacts the arcuate
surface 132 of the member 114 to the left of the member’s
central axis 130 and near the member’s second end 128 (see
FIG. 14). Then, the wheel 26 continues to rotate with the
member 114 becoming positioned, as shown in FIG. 15,
where the second end 128 of the member 114 contacts the
ground surface 150 and the wire 174 has slid relative to the
arcuate and lateral surfaces 132, 134 adjacent the portion of
the member 114 to the left of the member’s central axis 130.
Continued rotation of the wheel 26 causes the second end
128 of the member 114 to move elevationally upward to no
longer contact the ground surface 150 and into the position
shown in FIG. 16 where the member 114 and the wire 174
are no longer in contact.

Note that the arcuate surface 132 and tapering of the
member 114 in the area of the lateral surface 134 enables
relative movement between the member 114 and the wire
174 which might not, otherwise, occur if the member 114
were flat at its second end 128 and non-tapered between its
ends 126, 128. By enabling relative movement and interac-
tion between the wire 174 and member 114, the arcuate and
tapered lateral surfaces 132, 134 allow the member 114 (and,
hence, the wheels 26 of the site preparation/concrete finish-
ing apparatus 20) to take advantage of the flexibility of the
reinforcing wire 174 and to not permanently bend downward
or damage the reinforcing wire mesh 156 through direct
downward contact of the wire 174 by the member 114 and
trapping of the wire 174 between the second end 128 of the
member 114 and the ground surface 150. The arcuate and
tapered lateral surfaces 132, 134 further allow the reinforc-
ing wire 174 to displace between a first original position and
a second temporary position before enabling the reinforcing
wire 174 to resume its first original position after cessation
of contact with the member 114.

Whereas this invention has been described in detail with
particular reference to its most preferred embodiments, it is
understood that variations and modifications can be effected
within the spirit and scope of the invention, as described
herein before and as defined in the appended claims. The
corresponding structures, materials, acts, and equivalents of
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all means plus function elements, if any, in the claims below
are intended to include any structure, material, or acts for
performing the functions in combination with other claimed
elements as specifically claimed.

12

a base surface above which at least one concrete reinforcing
element is located, said apparatus comprising:

a movable vehicle including a plurality of wheels

mounted for rotation, wherein said wheels of said

I claim: 5 plurality of wheels are operable to entirely support said
1. A wheel for supporting a concrete processing vehicle, movable vehicle relative to the base surface and to
said wheel comprising: enable movement of said movable vehicle within the
a hub portion rotatably mountable to a concrete process- confines of the area prepared to receive concrete absent
ing vehicle to be operated within the confines of an area displacement of a portion of a concrete reinforcing
prepared to receive concrete, wherein the area has a element from a first position to a second position from
base surface atop which concrete is poured and at least which the portion of the concrete reinforcing element
one concrete reinforcing element located above the cannot by itself resume the first position; and,
base surface, wherein said hub portion has a first end a concrete finishing device operatively connected to said
and a second end distal thereto and said first and second movable vehicle.
ends define a central axis extending therebetween, and 15 9 The apparatus of claim 8, wherein each wheel of said

wherein said hub portion includes a rim surface extend-
ing radially about said central axis and between said
first and second ends; and,

a plurality of base surface-contacting members extending
from said hub portion, each base surface-contacting
member of said plurality of base surface-contacting
members having a shape which urges a concrete rein-
forcing element away from entrapment between said
base surface-contacting member and the base surface
upon contact between said base surface-contacting
member and the concrete reinforcing element, wherein
each said base surface-contacting member is elongated
and has a first end at said rim surface and a second end
distal thereto.

2. The wheel of claim 1, wherein each said base surface-
contacting member of said plurality of base surface-
contacting members includes an elongate portion which
promotes sliding relative motion with a concrete reinforcing
element thereagainst.

3. The wheel of claim 2, wherein each said base surface-
contacting member defines a longitudinal axis extending
between said first and second ends thereof, wherein said
elongate portion of each said base surface-contacting mem-
ber has a surface offset relative to said longitudinal axis at
progressively increasing distances at locations of said sur-
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plurality of wheels includes a plurality of base surface-
contacting members extending therefrom, and wherein each
base surface-contacting member of said plurality of base
surface-contacting members has a longitudinal axis and
includes a portion configured to direct a concrete reinforcing
element in a direction generally away from said longitudinal
axis upon contact between the concrete reinforcing element
and said portion of said base surface-contacting member.

10. The apparatus of claim 9, wherein said portion
includes a lateral surface which tapers relative to said
longitudinal axis.

11. The apparatus of claim 10, wherein said portion has a
substantially circular cross-section relative to said longitu-
dinal axis.

12. The apparatus of claim 9, wherein said portion
includes an end of said base surface-contacting member and
a curved surface proximate said end.

13. The apparatus of claim 8, wherein said apparatus
further includes a positioning apparatus connected to said
concrete finishing device and responsive to an elevation
reference signal, said concrete finishing device being posi-
tionable by said positioning apparatus at a desired elevation
relative to the elevation reference signal.

14. The apparatus of claim 8, wherein said concrete
finishing device includes a screed.

face progressively nearer said rim surface, and wherein each 40 15. Th ) ¢ claim 8. wherei d ;
said base surface-contacting member has an arcuate surface ;> LH¢ dpparalus oL caim o, whereln said concrele
proximate said second end thereof. finishing device includes a float member positioned beyond

4. The wheel of claim 1. wherein each said base surface- an end of said movable vehicle, said float member being
coniacting member of s,ai d plurality of base surface- op.erable for movement in reciprocating motion relative to
contacting members defines a longitudinal axis extending 45 said movable vehicle.

between said first and second ends thereof and said shape of
each said base surface-contacting member is formed so as to
displace a concrete reinforcing element in a direction away
from said longitudinal axis upon contact between the con-

16. A method of producing finished concrete, the method
comprising the steps of:

positioning a movable vehicle having a plurality of

wheels and a concrete finishing device operably

crete reinforcing element and said base surface-contacting 50 attached thereto within the confines of an area config-
member. ured to receive concrete, wherein the area includes a
5. The wheel of claim 4, wherein said shape of each said base surface and at least one concrete reinforcing
base surface-contacting member tapers between a first loca- element located above the base surface, wherein the
tion of each said base surface-contacting member near said wheels of the plurality of wheels contact the base
rim surface and a second location of each said base surface- 55 surface and entirely support the movable vehicle, and
contracting member distant from said rim surface. Wherelg cach wheel of the.plurahty of Whe?ls ha§ a
6. The wheel of claim 5, wherein each said base surface- protruding member for urging a concrete reinforcing
contacting member has a cross-section at said first location clement away from entrapment between the wheel and
and a cross-section at said second location, said cross- the base surface;
section at said first location being larger than said cross- 60 moving the movable vehicle within the confines of the
section at said second location. area and with the plurality of wheels in contact with the
7. The wheel of claim 4, wherein said shape of each said base surface;
base surface-contacting member is curved relative to said pouring concrete within the area; and,
longitudinal axis at a location proximate said second end finishing concrete poured in the area with the concrete
thereof. 65 finishing device.

8. An apparatus for finishing concrete operable within an
area prepared to receive concrete wherein the area includes

17. The method of claim 16, wherein the method further
comprises a step of, in the event contact is made between a
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wheel of the movable vehicle and a concrete reinforcing
element, displacing by the wheel of the movable vehicle of
at least a portion of the concrete reinforcing element from an
initial first position to a temporary second position in a
manner that enables the concrete reinforcing element to
substantially resume the initial first position after cessation
of contact with the wheel of the movable vehicle.

18. The method of claim 17, wherein the concrete rein-
forcing element is not trapped between the wheel of the
movable vehicle and the base surface when in the temporary
second position.

19. The method of claim 17, wherein the step of displac-
ing includes a step of moving at least a portion of the
concrete reinforcing element adjacent and relative to the

10
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protruding member of the wheel of the movable vehicle
during contact between the concrete reinforcing element and
the wheel.

20. The method of claim 16, wherein the step of moving
includes continuously moving the movable vehicle within
the confines of the area and in contact with the base surface
absent deformation of a concrete reinforcing element.

21. The method of claim 16, wherein the step of moving
includes continuously moving the movable vehicle within
the confines of the area and in contact with the base surface
absent lasting alteration of a position of a concrete reinforc-
ing element.
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