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Abstract:

An apparatus for screeding concrete to produce a level finished surface includes a frame assembly
having a front end and rear ends and a pair of spaced vertically oriented stabilization legs supporting
a generally horizontal front member. An extendable boom assembly is provided having front and
rear ends, and an exterior boom section pivotably secured to the frame assembly proximate said rear
end. The extendable boom assembly is also adjustably mounted on said front member to allow
generally lateral motion of the boom.
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FOR

SWING BOOM CONCRETE SCREEBDING APPARATUS

PETER A, LIGMAN

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[001 ] The apparatus disclosed herein relates generally t¢ a sysiem and apparatus
for leveling and finishing or “screeding”™ concrete and more specificallyv to a
concrete screed apparatus for screeding a poured concrete surface that is capable of
screeding around obstacles in the poured surface with minimal disruption in the
screeding process. The concrete screed apparaius includes an adjustable and
controllable screed head frame that is capable of generally lateral horizontal motion
with respect to the poured surface, thereby providing the ability to move a screed
head secured to the screed head frame around an obstacle without moving the entire

apparatus to a new location.

DESCRIPTION OF THE RELATED ART

(0621 in the construction industry when liquid concrete is poured to produce a
finished surface it must be quickly and carefully smoothed or screeded, so that when
the concrete sets it produces an even, level surface. Since this level surface ts

almost always a foundation for additional construction, a machine base pad or
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foundation, or for mounting vertical storage such as warehousing and shelving
space, 1t is highly desirable to produce a surface that 13 consistently level over its
entire arca. In large poured areas it 1s unwicldy and labor intensive to manually

level and smooth a poured concrete surface as well as extremely difficult to maintain

a consistent finished grade.

[003] In order to aid in the screeding of large surface area concrete pours, a
variety of concrete screed or troweling machines bave been accepted 1nto use in the
art. These machines typically include a screed head comprising a flat troweling
surface for contacting, leveling, and smoothing the poured concrete. The screed
head in many devices is mounted on a boom that is mechanically extended and
retracted across the concrete surface to produce a smmooth surface finish. Many of
these prior art devices include various systems for leveling the screed head relative
to a reference plane such that the finished surface is relatively flat once 1t is

screeded.

[604] The leveling systems in prior art screed devices may encompass laser eyves
mounted on the screed head structure that delect a laser beam projected at a
predetermined level reference height above grade. Thus the screed bead way be
adiusted using a wide variety of adjustment mechanisms to a predetermined grade
level by aligning said laser eyes with a projected laser beam. Furthermore, many of
these devices provide automated systems for adjusting the screed head upwardly or
downwardly to a level reference plane, thus cbviating the need for manual
alignment. In some systems, the automated adjustment of the screed head requires
the use of multiple sensors and actuators along with the concomitant wiring and

computerized conirol systems required o effect the necessary leveling adjustments,

b3
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[005] Prior art screed devices often comprise a frame having a centrally mounted
turret from which a boom 1s extended. Some systems comprise rigid frame
structures from which a boom 1s extended. A screed head for smoothing the poured
concrete is secured to the boom and leveled, using a wide variety of known leveling
techniques, and is then retracted back across the poured concrete surface to achieve
a smooth level finished surface. The leveling process tor the screed head 1s typically

a continucus process that maintaios a level grade during the retraction of the boom.

[666] However, one disadvantage to known concrete screed machines, often
called “screeders”, is their inability to be maneuvered around obstacles that may be
located in the surface being finished. For example, almost all poured concrete
surfaces have something extending upwardly through thern. Support columns,
conduits, heating and cooling ducts, plumbing chases, and decorative members are
all examples of obstacles that may extend up through a poured concrete surface.
Using prior art machines to finish these surfaces requires a great deal of hand
fimishing, since the screed head is difficult to move around the obstacle as it is being

retracted.

1887} Many prior art screed machines must be moved multiple times to make
multiple passes around an obstacle, while a great deal of hand finishing is used near
the obstacle to finish the poured area adjacent to 1t that cannot be reached by the
screed machine. Tn fact, while many prior ant screed devices are available, a great
deal of concrete screeding is still accomplished by hand due to the size and lack of
maneuverability of automated screed machines. Of course, hand finishing s slow

and labor intensive, and thus adds expense to any concreie pour,

[608] Accordingly, there is a need 1n the art for a system, method and apparatus

for troweling concrete that provides a consisiently level finished surface with the
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ability to maneuver the screed head used to contact and finish the surface laterally,
as well as quickly and easily around ohstacles that may be located in a concrete

ponr.

SUMMARY OF THE INVENTION

[009] The apparatus disclosed herein provides a screed that includes a frame
having an extendable and retractable boom mounted thereon, the boom bhaving a
screed head secured at its terminal end for contacting, leveling, and smoothing a

poured concrete surface as the screed head is retracted across the poured concrete.

L3 In some embodiments the boom is pivotally mounted to the frame near a
rear end thereof, and adjustably mounted to an arcuate frame member mounted to
the front portion of the frame. Accordingly, the boom can “swing” from side to
side, thereby providing the ability to laterally move the boom and thus the screed

head mounted thereto around obstacles or impediments in a concrete pour.

j011) #t should be appreciated that all combinations of the foregoing concepts
and additional concepts discussed in greater detail below {(provided such concepts
are not mutually tncounsistent) are part of the inventive subject matier disclosed
herein. In particular, all combinations of claimed subject matter appearing at the
end of this disclosure are contempiated as being part of the inventive subject matter
disclosed herein. It should also be appreciated that terminoclogy explicitly emploved
herein that also may appear in any disclosure incorporated by reference should be

accorded a meaning most consisient with the particular concepts disclosed hersin.

(612} Orther features, objects and advantages of the various aspecis and
embodiments disclosed herein will become apparent from the detailed description of
the drawing Figures taken in conjunction with the appended drawing Figures,

4
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wherein like reference characters generally refer to the same parts throughout the
different view. The drawings are not necessarily to scale. Emphasis 18 instead

generally placed upon dlustrating the principles of the disclosure.

BRIEF DESCRIPTION OF THE DEAWING FIGURES

j013] Fig. 1is a perspective view of a concrete screeding apparatus in
accordance with one embodiment;

[614] Fig 2 is a side view of a concrete screeding apparatus tn accordance with
one embodiment;

[615] Fig 3 is a top view of a concrete screeding apparatus in accordance with
one embodiment;

{61 6] Fig 4 is a perspective view of a concrete screeding apparatus in
accordance with one embodiment;

[617] Fig. 51is a rear view of a concrete screeding apparatus in accordance with
one gmbodiment,

[618] Fig. 615 a cross-sectional view of a concrete screeding apparatus taken
along the line -6 of Fig. 3 in accordance with one embodiment;

1319] Fi

2. 718 a partial detail view of a concrete screeding apparatus in

accordance with one embodiment;

1620} Fig ®is a partial detail view of a concrete screeding apparatus in

accordance with one embodiment;

621} Fig. 9is a partial cross-sectional view of a pivot assembly taken along the

line 9-9 of Fig. 3;
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j022] Fig. 10 15 a partial cross-sectional perspective view of a pivot assembly
similar to that of Fig 9;
j823] Fig. 11 is g partial cross-sectional view of a pivot assembly taken along the

line 11-11 of Fig 4

(624} Fig. 12 is a partial perspective view of a swing boom assembly;
[625) Fig. 13 iz a partial perspective view of a swing boom assembly;
[026] Fig. 14 is a partial perspective view of a swing boom assembly;
[627] Fig. 1513 a partial perspective view of a swing boom assembly;
[628] Fig. 16 is a partial cross-sectional view of a swing boom assembly taken

along the line 16-16 of ¥Fig. 13;

[629] Fig 17 is partial cross-sectional view of a swing boom assembly taken

along the line 17-17 of kg, 13;

[636] Fig. 18 is partial cross-sectional view of a swing hoom assembly taken

along the ine 18-18 of Fig. 13,

[831] Fig. 19 is a cross-sectional view of a swing boom assembly taken along the

ling 19-19 of fig. B and

1832} Fig. 20 15 a partial perapective view of a swing boom assembly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

633§ Referring now to drawing Figs. 1-8, and in accordance with some aspects
and non-limiting embodiments, the apparatus overcomes the aforementioned
difficulties in the prior art by providing a concrete screeding apparatus 10, known in
the art as 8 screeder, having a telescopic boom assembly 30 and rigid frame

assembly 50 that boom assembly 30 1s adiustably secured thereto. OUne of ordinary
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skill in the art will recognize that a wide variety of frame assemblies 50 may be

emploved in the apparatus of the invention without departing from the scope thereof.

j034] In some aspects of the invention, a conventional internal combustion
engine 52 having an output shaft coupled to 2 hydraulic assembly 60 is provided, for
supplying pressurized hydraulic fluid to a plurality of components necessary to
operate screeder 10 via a plurality of electrically actuated control valves, as will be

discussed in greater detail herein below.

(0358 The invention may further include a drive assembly 100 that is powered by
pressurized hydraulic fluid, eleciric motors, or driven gear or chain systems as
necessary to move screed apparatus 10, The drive 100 may be advantageously
mounted on an undercarriage 120 such that it s rotatable with respoect to frame 50, to
allow screed apparatus 10 to be moved “sideways’, or parallel to the direction of
scereeding for a conerete pour. This motion may also be described as lateral motion.
Furthermore, drive assembly 100 and undercarriage 120 may in some aspects of the

invention be rotatably mounted directly to rigid frame 50,

[836] Referring again to Figs. 1-3 boom assembly 30 includes a rear end 31 and
a forward end 33, and may 1o certain embodiments be secured to a screed head 40 at
the forward end 33 that operates to smooth and level a poured concrete surface, the
screed head 40 having a plurality of leveling eyes 42 secured or appended thereto
that are used to level boom assembly 30 with respect to a reference plane, thereby
providing a level finished concrete surface as screed head 4G 1s retracied toward
screed apparatus 10, Boom assembly 30 has a rear end 31, and may include a
plurality of nested extending boom sections 32, 34, 36, that may be extended and
retracted in the general divection of screeding by an actuator 38, such as a hydraulic

cyhinder or linear actuator, as best depicted in Figs. 2 and 9, for example. Boom

~1
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section 32 is depicted as having the largest cross-sectional area and is therefore the
exterior boom section 32, Thus sections 34, 36 may be retracted into an interior
portion of boom 32 and then extend therefrom during operation of apparatus 10. o
various aspects and embodiments leveling eves 42 may comprise laser transmitters
that emnit light that is received by a receiver (not shown), thereby providing the

ability to adjust screed head 40 to a reference plane, as is known in the art.

[837] In accordance with some embodiments, and as depicted in Figs. 1-8,
concrete screed apparatus 10 may include or incorporate a rigid frame assembly 50
on which a conventional internal combustion engine 52 is mounted. Engine 52
supplies power via a conventional output shaft to a hydranlic assembly 60, also
mounted on frame assembly S0 Hydraulic assembly 60 may typically include a
pump 02 for pressurizing hydraulic fluid and a plurality of electrically actuated
control valves (not shown) for routing and supplying pressurized hydraulic fluidto a

plurality of components as discussed in detail below.

[638] In various non-limiting embodiments hydraulic assembly 60 may further
comprise a control system (not shown} which may include a microprocessor, data
memory, inpuis and ouiputs, a wireless transceiver 64, and requisite wiring to
electrically connect the control system to the plurality of valves Furthermore,
throughout the specification the operation of hydraulic cylinders will be understood
o be effected through the use of a conventional hydraulic system 60, comprising
electrically actuated hydraulic valves and a control system for operating said valves,
as is known to one of ordinary skill in the art. Furthermore, an operator interface,
whether wireless or integral to apparatus 10, may be operatively coupled to
apparaius 10 to control the various actuators and components described. An

operator interface may comprise switches, joysticks, touchscreens, keypads,
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kevboards, or any other user-operated control without departing from the scope of

the disclosed embodiments.

j639] In further aspects and embodiments a plurality of adjustable stabilization
legs 70 are secured in a generally vertical orientation to frame assembly 30 ata
plurality of points around the perimeter thereof. As shown in the drawing Figures,
i one exemplary embodiment two opposed legs 70 are secured to frame agsembly
30 at a forward end 51 thereof, as described in more detail below, while a single leg
70 is secured to a rear end 53 of frame assembly 50, One of ordinary skill in the arnt
will understand that the number and posiiioning of legs 70 arpund frame assembly
30 mayv be varied without departing from the scope of the embodiments. Each leg
70 is further secured to 2 hydraulic cylinder 66 which is also secured to frame 50 at
a point, and that is utilized to level boom assembly 30 with respect to a reference
plane, thereby teveling endire screeding apparatus 10 as well as screed head 40, This
feature provides an extremely tevel finished concrete surface, since boom 30 and
screed head 40, once leveled, are unable 1o move with respect to a desired veference

plane.

640 Referring to Figs. 3-11, a swing boom system 200 is shown that enables
hoom assembly 30 to pivot arcund a central axis located at rear end 31 of hoom
assembly 30, and thus further permits front end 33 of boom assembly 30 to describe

an arcuate path, as will be descrited in detail herein below.

[641] Referring now to Figs. 9-11, and in accordance with some embodiments, a
boom pivot assembly 130 may include a cylindrical pivot post 140 that has an
enclosed bottom 142, Bottom 142 includes a plurality of apertures 144 therein
through which a plurality of fasteners 146 can be positioned. Pivot post 140 may in

some embodiments be manufactured of steel, and further is open along a top poriion
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148 thereot. Pivot post 140 top portion 148 is secured to exterior boom section 32 at
the rear end 31 thereof, for example by welding or suitable known fasteners. Pivot
post 140 bottom 142 extends through an aperture 54 1o frame assernbly 50 that is

sized to accept pivot post 140,

{642} Pivot assembly 130 further includes g keeper plate 160 having a plurality
of apertures 162 therein, that align with apertures 144 of pivot post bottom 142
Keeper plate 160 1s in some embodiments sized larger than the outside diameter of
pivot post 144, such that a plurality of fasteners 146 may be inserted and secured
through keeper plate 160 and pivot post 140 bottom 142, thereby rotatably securing

pivot post 140 to frame assembly 50

{643} Pivot assembly 130 may also, in some aspects, include a evlindncal pivot
bushing 170 that encloses pivot post 140 and is sized to be positioned between
exterior boom section 32 and frame 50, thereby providing support and friction
reduction for pivot post and boom assembly 30, In exemplary embadiments pivot
bushing 170 is constructed of a low-friction, abrasion resistant, and moisture and
chemical resistant material. In some emnbodiments pivot bushing may be
constructed of ulira-high molecular weight polyethylene material (UMHW) or poly
tetra-fluoroethylene material (PTFEY UTHMW pivot bushings 170 may be
advantageously used in some embodiments since UHMW material 1s highly resistant

io abrasion, industrial chemicals, and wear.

[644] Referring now to Figs. 12-20, and 10 accordance with some ernbodiments
swing boom system 200 may include a generally horizontally orignted front member
210 to which opposed pair of leveling legs 70 are secured at either end thereof. As

best seen in Figs. 3 and 4, leveling legs 70 may be secured to front member 210 at

either end thereof such that front member 210 is raised or lowered with the operation

i0
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of leveling legs 70. Boom assembly 30 is then adjustably secured to front member
210. Thus in the embodiments depicted in the drawing Figures the three leveling
legs 70 function to level the entire apparatus, including frame 50, boom 30 and

screed head 40, which is secured to a terminal end of boom 30.

[045] As best depicted in Figs. 7, 8, and 12-19 and in accordance with some non-
Iimiting embodiments front member 210 includes a top portion or flange 212 that is
generally oriented horizontally, a bottom portion 214 that is also generally
horizontally oriented, and a front portion 216 that is generally vertically oriented and
connects top 212 and bottom 214 portions. Frame 50 1s rigidly secured to front
member 210 at a poiut, or a plurality thereof, such that front member 210 moves
vertically with frame 50 as leveling legs operate. Furthermore, and in accordance
with some aspects and embodiments, front member 210 generally describes an arc

along its length as best seenin Figs. 1 and 3, for example.

j646] in the disclosed embodiments boom 30 exterior section 32 is adjustably or
shidably mounted to move laterally or generally horizontally across an upper surface
213 of top portion 212 of front member 210 relative 1o frame 50, Since front
member 210 is slightly arcuate in shape, as boom 30 pivots around axis 31 and
stides laterally across front member 210 screed head 40 moves in a slight arc By
enabling boom 30 to move laterally across front member 210, when all boom
sections 34, 36 are extended cutwardly, screed head 40 has the ability to move side
1o side (aterally) and thereby sereed around cbstacles in a concrete pour, for
example building columns or pipe chases. In some embodiments, front member 210
may be a relatively straight member 210 without departing from the scope of the

disciosed embodiments.

i1
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047} As best depicted in Figs. 12-19 and in accordance with various
embodiments swing boom system 200 includes an opposed pair of roller assemblies
220, one tocated on each side exterior boom 32, Roller assemblies includes a boom
mounting plate 222 that is generally flat and secured to exterior boom 32. Boom
mounting plate may be, in some embodimnents, constructed of steel or an equivalent
high strength material. At one end of each boom mounting plate 222 an aperture or
stot 224 s provided through plate 222 to accommodate a roller element 230, for
example a roller bearing, bal bearing, radial ball bearing, wheel, or other equivalent
mechanism that is mounted transversely to boom 32, such that roller element 230
contacts and rolis across top surface 212 of front member 210 For purposes of this
specification the term “roller bearing 2307 will be utilized throughout for clarity and

ease of explication.

[648] Asseen in Fig. 16 roller bearing 230 may extend completely through
boom mounting plate 222 A shroud or cover 226 on each side of exterior hoom 32
may be secured to boom mounting plate 222 to cover and protect roller bearing 230
from environmental contaminants, dust, concrete and the like. In some
embodiments roller bearing 230 may be mounted on an axle 232 that is secured to
boom mounting plate 222, While the depicted exernplary embeodiments show two
rolter bearings 230, one on each side of boom 32, 3 plurality of roller elements 23
may be secured for rotation at various points in plate 222 to thereby provide
reduced-friction lateral movement of boom assembly 30 across front member 210.
Tt should be undersiood from the disclosed embodiments that a variety of bearings
may be emploved in the consiraction of roller assembly 220 without departing from

the scope of these embodiments.

iZ
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[049] In accordance with some aspects and embodiments swing boom system
200 further includes a backing plate 240, typically constructed of steel or an
cquivalent high strength material  Bacliog plate 240 13 positioned below boom
mounting plate 222 on the underside of portion 212 of front member 210, and is
sgcured in spaced relation to mounting plate 222 by a plurality of fasteners 242 and
concomitant stand-ofts 244 Furthermaore, hacking plate 240 may include a plurality
of recesses 246 therein, to accept and secure a plurality of compression springs 248,

as detailed herein below.

{850} Swing boom system 200 further includes a wear pad 250 secured to
backing plate 240, that is positioned between backing plate 240 and the underside of
top portion 212 of front member 210, Wear pad 230 may, in some ernbodirsents, be
constructed of a moisture and chemical resisiant, abrasion resistant, and low friction
material. In some embodiments wear pad 250 may be constructed of ultra~-high
molecular weight polvethylene material {UMHW) or poly tetra-fluorcethylens
matenial (PTFE). UHMW wear pads 250 may be advantageously used in some
embodiments since UHMW material is highlv resistant to abrasion, many industrial

chemicals and wear caused by repeated use.

[651] Wear pad 250 may also include a plurality of recesses 252 therein,
mirroring and aligning with complementary backing plate 240 recesses 246, to
engage and contain compression springs 248 when backing plate 240 and wear pad
250 are properly positioned. Thus compression springs 248 are captured between
backing plate 240 and wear pad 250 and facilitate consistent contact between wear
pad 250 and the underside of top portion 212 by forcing wear pad 250 into contact

with the underside of top portion 212 as boom assembly 30 moves laterally. Wear

i3
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pad 250 may also be replaced periodically, as required, to enable consistent and

smooth lateral movement of boom assembly 30.

j652] As best seen in Figs. 20 and 21, and in accordance with some
embodiments, boom 30, and thus screed head 40 may be moved laterally across
front member 210 by operation of an actuator 290 that is secured to front member
210 at a point, and to swing boom assembly 200, Actuator 290 includes an
extendable and retractable arm or link 292 at a first end 294 thereof, and a second
end 296 that is secured to bottom portion 214 of front section 210, In some aspects
and embodiments actuator 290 may be a linear actuator, hydraulic actuator, or any
known actuating mechanisiu capable of imparting lateral relative motion between
front member 210 and boom 30,

(053] Actuator 290 first end 292 is secured to boom 30 via an actuator bracket
300 that links swing boom assembly with actuator 290, Actuator bracket 300
includes a first end 302 secured 1o a first end 294 of actator 290 via a conventional
fastener. Actuator bracket 300 may further include an actuator mounting plate 3190
that is positioned between boorn mounting plate 222 and backing plate 240,
Actuator mounting plate 310 may include a plurality of apertures to accommodate
stand-offs 244 Alternatively, actuator mounting plate 310 may include a plurality
of integral stand-offs 244 that form a part of actuator mounting plate 310, through
which fasteners 242 are inserted to secure boom mounting plate 222 and actuator

mounting plate 310 to backing plate 240,

j354] in operation, actuator 290 may be extended, forcing arm 292 to extend
outwardly from actuator 290 and thus, through the connection of actuator bracket
360, force swing boom assembly 200 to move laterally across front member 210,
Alternatively, actuator 290 may be retracted to move swing boom assembly 200 in

i4
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the opposite direction. Obviously, this operation moves screed head 40 that is
mounted to boom assembly 30 side to side, thereby enabling an operator to avoid

and screed around an obstacle in a concrete pour,

j655] Additionally, actuator 290 may be operatively coupled to an operator
interface operatively coupled to screed apparatus 10 to control the motion of boom
30 and screed head 40 through a combination of hydraulic and electric actuators. In
some embodiments operator tnterface may be a touch screen, swiich, joystick, or
other operator-controlled input device, that may in turn be operatively coupled to a
hydraulic valve, or an electrical output for controlling actuator 290. In this fashion
when an obstacle such as a colurnn is encountered during screeding, an operator can
use the operator interface to move screed head 40 1o one side or the other to avoid

the obstacle without the necessity of moving the entire screed apparatus 10,

[656] In accordance with various aspects and embodiments, in operation boom
30 and thus scresed head 40 may be pivoted around pivot assembly 130 and pivot
post 140, proximate rear leg 70 by operation of actuator 290 to move sereed head 40
around an obstacle or fixed object in the screed path. This feature provides the
capability to screed arcund an obstacle while maintaining an extremely even grade
surface without having to move scread apparatus 10 by operation of drive assembly
100, This embodiment provides an enormous time and labor saving over the life of
the screed apparatus 10 since hand screeding work by an operator is minimized for

each congcrete pour.

{357} One of ordinary skill in the art will understand that although some
exemplary embodiments of screeder 10 utilize a boom-type screed device, the

various teachings and features of swing boom assembly 200 disclosed herein may be

[
(V4]
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employed with a variety of different screed types without departing from the scope

of the disclosed embodiments.

j0s8] While a variety of inventive embodiments have been described and
iHustrated herein, those of ordinary skill in the art will understand that a variety of
other methods, systems, and/or structures for performing the function and/or
obtaining the results, and/or one or more of the advantages described herein are
possible, and further understand that each of such variations and/or modifications is
within the scope of the inventive embodiments described herein. Those skilled in
the art will understand that all parameters, dimensions, materials, and configurations
described herein are meant to be exemplary and that the actual parameters,
dimensions, materials, and/or configurations will depend upon the specific
application or applications for which the inventive teachings is/are used. Those
skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents 1o the specific inventive embodiments deseribed
herein. It is, therefore, to be understood that the foregoing embodiments are
presented by way of example only and that, within the scope of the appended claims
and equivalents thereto, inventive embodiments may be practiced otherwise than as
specifically described and claimed. Inventive embodiments of the present disclosure
are directed to each individual feature, system, article, material, kit, and/or method
described herein. In addition, any combination of two or more such features,
systems, articles, matertals, kits, and/or methods, if such features, systems, articles,
materials, kits, and/or methods are not mutually inconsistent, is included within the

inventive scope of the present disclosure.

i6
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[039] All definitions, as defined and used herein, should be understood to control
over dictionary definitions, defimtions in documents incaorporated by reference,

and/or ordinary meantngs of the defined terms.

[660] The indefinite articles “a” and “an,” as used herein in the specification and
in the claims, unless clearly indicated to the contrary, should be understoed to mean

“at least one.”

j661] The phrase “and/or,” as used herein in the specification and in the claims,
should be understood to mean “either or both” of the elements so conjoived, te,
elemenis that are conjunctively present in some cases and disjunctively present in
other cases. Multiple elements listed with “and/or” should be construed in the same
fashion, i.¢, “one or more” of the ¢lements so conjoined. Gther clements may
optionally be present other than the elements specifically identified by the “and/or”
clause, whether related or unrelated (o those elements specifically identificd. Thus,
as a non-limiting example, a reference to “A and/or B”, when used in conjunction
with open-ended language such as “comprising” can refer, in one embodiment, t0 A
only {optionally including elements other than B); in another embodiment, to B only
{optionally including elements other than A}, in vet ancther embodiment, to both A

and B {optionally including other elements); etc.

jas2} As used herein in the specification and in the claims, “or” should be
understood to have the same meaning as “and/or” as defined above. For example,
when separating items in a list, “or” or “and/or” shall be wterpreted as being
inclusive, i.e , the inclusion of at least one, but alse including more than one, of a
number or list of elements, and, optionally, additicnal unlisted items. Only terms
clearly indicated to the contrary, such as “only one of” or “exactly one of,” or, when
used in the claims, “consisting of,” will refer to the inclusion of exactly one element

i7
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of a number or list of elements. In general, the term “or” as used herein shall only
3
be interpreted as indicating exclusive alternatives (i.e. “one or the other but not

Y

both”) when preceded by terms of exclusivity, such as “etther,” “oue of,” “only one
of,” or “exactly one of 7 “Consisting essentially of” when used in the claims, shall

have ity ordinary meaning as used in the field of patent law.

[663] As used herein 1n the specification and in the claims, the phrase “at least
one,” in reference 1o a Hst of one or more elements, should be understood to mean at
least one element selected from any one or more of the elements in the list of
elements, but not necessarnly including at least one of cach and every glement
specifically listed within the list of elements and not excluding any combinations of
elements in the list of elements. This definition also allows that elements may
optionally be present other than the elements specifically identified within the list of
elements to which the phrase “at least one” refers, whether related or unrelated to
those elements specifically identified. Thus, as a non-limiting example, “at least one
of A and B” {or, equivalently, “at least one of A or B,” or, equivalently “at least one
of A and/or B”) can refer, in one embodiment, to at least one, optionally including
more than one, A, with no B present (and optionally including elements other than
BY; in another embodiment, to at least one, optionally including more than one, B,
with no A present {and optionally including elements other than A}, in yet another
embodiment, to at least one, optionally including more than one, A, and at least one,

optionally including more than one, B {and optionally including other elements}; etc.

064} It should also be understood that, unless clearly indicated to the contrary,
in any methods claimed herein that include more than one step or act, the order of
the steps or acts of the method is not necessarily limited to the order in which the

steps or acts of the method are recited.

ig
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[065] In the claims, as well as in the specification above, all transitional phrases

A4S eSS4

such as “comprising,” “including” “carrying” “having ” “containing” “involving,”
“holding,” “composed of,” and the like are to be understood to be open~-ended, ¢,
to mean including but not limited to. Only the transitional phrases “consisting of”
and “consisting essentially of” shall be closed or semi-closed transitional phrases,
respectively, as set forth in the United States Patent Office Manual of Patent
Fxamining Procedures, Section 2111.03. 1t should be understood that certain

expressions and reference signs used in the claims pursuant 10 Rule 6.2(b) of the

Patent Cooperation Treaty ('PCT) do not limit the scope

[066] While the present embodiments and aspects have been shown and
described herein in what are cousidered to be the preferred embodiments thereof,
illustrating the resulis and advantages over the prior art obtained through the various
embodiments, the apparatus is not limited to those specific embodiments. Thus, the
forms of apparatus shown and described herein are to be taken as illustrative only
and other embodiments may be selected without departing from the scope of the

disclosed embodiments, as set forth in the claims appended hereto.

io
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I claim:

1. An apparatus for screeding concrete to produce a level finished
surface comprising:

a frame assembly having a front end and rear ends, said frame assembly
having a pair of spaced vertically oriented stabilization legs
secured 1o the front end thereof, satd spaced legs supporting a
generally horizontal front member therebetween, and at least one

stabilization leg secured to the rear end thereot]

ant extendable boom assembly having fronmt and rear ends, and an exterior
boom section pivotably secured to said frame assembly
proximate said rear end thereof and to a screed head at said front
end, said extendable boom assembly adjustably mounted on said

front member; and

a swing boom assembly having an actuator with an extendable arm
thereon, said actuaior secured at a point o said front member,
and said extendable arm secured to said swing boom assembly o

impart generally lateral motion thereto,

2. The apparatus of claim 1 wherein said front member comprises
a generally horizontal arcuate portion along a length thereof.

3. The apparatus of claim 1 wherein said actuator is a hydraulic
actuaator.

4. The apparatus of claim 1 wherein said actuator ts a linesr
actuator.
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5. The apparatus of claim 2 wherein said swing boom assembly
comprises:
a boom mouniing plate secured (o said exterior boom section and disposed
between said exterior boom section and said front member; and
a plurality of roller bearings mounted for rotation to said boom mounting plate
wherein said roller bearings contact said front member, thereby

permitting said boom to move laterally.

6. The apparatus of claim S comprising:

a backing plate disposed below boom said mounting plate and secured in
spaced relation thereto; and

a wear pad secured to said backing plate between said backing plate and an
underside of said horizontal member, whereby said backing plate

contacts said horizontal member.

~J

The apparatus of claim & wherein said wear pad is comprised of
ultra-high molecular weight polyethylene.
8. The apparatus of claim 6 comprising:

a plurality of compression springs disposed between said backing plate and
said wear pad to provide generally upward spring force to said wear

pad.

9, The apparatus of claim 1 comprising:

a pivot assembly including a generally cyvlindrical pivot post having a bottom
and an open top, said bottom extending through an aperture in said
frame, and said top secured to said exterior boom section at a rear end
thereof;

a keeper plate positioned below said frame aperture and secured to said pivot

post bottom for rotatably securing saxd pivot post to said frame.

10. The apparatus of claim 9 comprising
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a cylindrical pivot bushing sized to enclose said pivot post and positioned

between said exterior boom seciion and said frame.

11 The apparatus of claim 10 wherein satd pivot bushing is
comprised of ultra-high weight molecular polyethylene.
12. The apparatus of claim 1 comprising:
an actuator bracket secured 1o said actuator arm and to said swing boom
assembly to impart lateral motion thereto.
13, The apparaius of claim 5 comprising:
an actuator bracket secured 1o said actuator arm at a first end and to said boom
mounting plate at a second end to impart lateral motion to said swing
boom assembly.
14 An apparatus for screeding concrete to produce a tevel finished

surface comprising:

a frame assembly having a front end and rear end, said frame assembly
having a pair of spaced vertically oriented stabilization legs
secured to the front end thereof, said spaced legs supporting a
generally horizontal arcuate front member therebetween, and at

teast one stabilization leg secured to the rear end thereof,

an extendable boom assembly having front and rear ends, and an exterior
boom section pivotably secured to said frame agsembly
proximate said rear end thereof and to a screed head at said front
end,

a boom mounting plate secured to said exterior boom section and

disposed between said exterior boom section and said front

member;
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a plurality of roller elements mounted for rotation to said boom
mounting plate wherein said roller bearings contact said front

member, thereby permitting said boom to move laterally,

a backing plate disposed below boom said mounting plate and secured in

spaced relation thereto;

a wear pad secured to said backing plate between said backing plate and
an underside of said horizontal member, whereby said backing

plate contacts said horizontal member; and

an actuator with an extendable arm thereon, said actuator secured at a
point to said front member; and said extendable arm secured to
boom mounting plate to impart generally lateral motion to said

hoom.

15. The apparatus of claim 14 wherein said wear pad is comprised
of ultra-high molecular weight polyethvlene.
16. The apparatus of claim 14 comprising:

a plurality of compression springs disposed between said backing plate and
satd wear pad to provide generally upward spring force to said wear
pad.

17. The apparatus of claim 14 comprising:

an actuator bracket secured to satd actuator arm and to said boom mounting
plate to impart lateral motion thereto.

18. An apparatus for screeding concrete to produce a level finished
surface comprising:

a frame assembly having a front end and rear ends, said frame assembly

having a pair of spaced vertically oriented stabilization legs secured to
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the front end thereof, said spaced legs supporting a generally
horizontal front member therebetween, and at least one siabilization

leg secured to the rear end thereof]

an extendable boom assembly having tront and rear ends, and an exterior
boom section pivoiably secured 1o said frame assembly proximate said
rear end thereof and to a screed head at said front end, said extendable

boom assembly adjustably mounted on said font member;

a pivot assembly including a generally cylindrical pivot post having a bottom
and an open top, said bottom extending through an aperture in said
frame, and said top secured to said exterior boom section at a rear end
thereof: and

a keeper plate positioned below said frame aperture and secured to said pivot

post bottom for rotatably securing said pivot post to said frame.

19. The apparatus of claim 18 comprising:

a cylindrical pivot bushing sized to enclose said pivot post and positioned

between said exterior boom section and said frame.

20. The apparatus of claim 19 wherein said pivot bushing 1s

comprised of nltra~high weight molecular polyethylens.
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