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() Surfacing a recreational area.

&) A method and a device for surfacing a re-
croational area such as a tennis court having outer
length and width boundaries is disclosed. The meth-
od comprises the steps of providing a mobile surfac-
ing device (30), the device comprising frame means
(31-33) and support means (90-92) flexibly connect-
ed to the frame means (31-33), the support means
(90-92) extending a length corresponding to at least
one (6) outer boundary of the area (2), spreading
and smoothing means (112,113) depending from the
support means (90,92); locating the device (30) out-
side and parallel to the one boundary (6); applying a
™ mass of surfacing material (191) to the area (2) in
advance of the device (30), and moving the device
€ (30) in one pass across the area (2) in a first direc-
Ition (194) from that boundary (6) to the opposed
mboundary (7) to cause the smoothing and spreading
P means (112,113) to spread and smooth the material
I (191) uniformly across the area.
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1 0279 570 2

SURFACING A RECREATIONAL AREA

This invention relates to the repair and main-
tenance of recreational areas such as indoor or
outdoor, hard recreational surfaces and particularly,
to the resurfacing of tennis courts, basketball
courts and the like. In the past, acrylic resurfacing
material typically employed for tennis courts has
been applied manuaily and thereafter spread about
by a number of individuals working with handheld,
squeegee-like spreaders, typically 76 cm in width.
The resulting surface coating often varies in thick-
ness and exhibits unsightly streaks resulting from
uneven application and multi-directional spreading
techniques. The thickness of the surface coating
can vary and, as a result, often shows noticeable
deterioration even within one year after resurfacing.

This known method is also labour intensive,
time consuming and therefore very costly. More
importantly, quality is not assured.

The present invention relates to a method of
applying a surface and a device which can spread
and smooth, say resurfacing material, uniformly
over an entire court surface in a single pass. This
method takes a fraction of the time required by
conventional manual application techniques.

The present invention not only permits signifi-
cantly more rapid resurfacing, but also provides a
far superior uniformity of thickness throughout the
resurfaced area.

The invention provides a method of surfacing a
recreational area such as a tennis court or the like,
the area being defined by outer length and width
boundaries with a surfacing material characterised
by the steps of:

(a) providing a mobile surfacing device, the device
comprising frame means and support means flexi-
bly connected to the frame means, the support
means extending a length corresponding to at least
one outer boundary of the area, spreading and
smoothing means depending from the support
 means;

(b} locating the device ouiside and parallel to the
one boundary;

(c) applying a mass of surfacing material to the
area in advance of the device, and

{(d) moving the device in one pass across the area
in a first direction from that boundary to the op-
posed boundary to cause the smoothing and
spreading means to spread and smooth the ma-
terial uniformly across the area.

There is also provided a method for resurfacing

a plurality of side-by-side court surfaces charac-

terised by the further steps of:

(e) moving the surfacing device in a second paih
transverse to the first direction to a position adja-
cent a width boundary of a second of the plurality
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of court surfaces;

{f) applying additional surfacing material to at least
a portion of the second of the court surfaces; and
(@) moving the surfacing device in a third path
parallel to the first direction a distance exceeding
the length of the second court surface to smooth
and spread the surfacing material over at least the
entire area of the second court surface.

In a preferred feature the spreading means is
located in advance, of the smoothing means so that
movement of the device across the area causes
the mass to be first spread and then smoothed and
the device is_movable on wheels and further
smoothing means are located rearwardly of the
wheels to smooth out any wheel marks. In a further
preferred feature the device has castors and means
are present for raising the wheels so that the de-
vice may be moved to the width boundary and
then lowered for movement along the path.

The invention also provides apparatus for use
in applying surface material to a recreational area
comprising drive means and a frame means and
wheel means characterised in that the support
means are flexibly, supportive on the frame means
and in that spreading and smoothing means de-
pend from the support means.

The apparatus is preferably characterised by
self-contained, selectively engageable drive means
for effecting movement of the frame means, the
drive means being adapted for movement between
disengaged, neutral and traction positions; and free
floating flexible blade means mounted on and ex-
tending along a front face of the frame, and free
floating brush means mounted adjacent and par-
allel to the blade means, the flexible blade and
brush means being adapted to engage a mass of
resurfacing material applied to a surface and to
spread and smooth the material as the frame
means transverses the surface.

The invention yet further provides a surfacing
apparatus for uniformly spreading material across a
surface comprising; a frame including a front face
and a rear face; characterised by a leading material
applicator extending from the front face and includ-
ing a leading squeegee-type blade means and trail-
ing brush means; and a trailing material applicaior
extending from the rear face and including at least
one leading brush means, the leading and trailing
applicators being mounted for free floating pivotal
motion relative to the frame.

In a preferred embodiment, the device com-
prises an elongate frame preferably constructed in
three seperable but substantially axially aligned
sections and supported on a plurality of freely
rotatable castors. The total width of the three-sec-
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tion frames may be varied as desired, but prefer-
ably exceeds the width of a regulation size tennis
court. Other sizes may be achieved by shortening
or lengthening any or all of the frame sections,
and/or by removing altogether the separable side
sections, depending on the size of the surface to
be refinished. In the preferred embodiment, the
centre frame section is approximately 6 metres
wide, and each side or wing section is approxi-
mately 5.8 metres widse.

An engine or motor, e.g. of internal combustion
type, is used to drive the device. The engine is
preferably mounted on the centre section of the
frame along with a centrifugal clutch, a forward-
neutrai-reverse transmission, and a roller drive train
to a live drive axie mounting a pair of drive wheels.
The ends of the live drive axle are supported for
pivotal movement between an operative positive
ground-engaging position, a neutral pesition, and
an inopertive position in which both drive wheels
are raised above the ground. To this end, a unique
torsional shaft arrangement allows about 80% of
the weight of the centre section of the frame o be
directed onto the drive wheels for increased trac-
tion in the operating position. Rotation of the tor-
sional shaft to raise or lower the drive wheels is
accomplished by a hand crank manually actuated
by the machine operator.

The resurfacing apparatus of this invention may
also be steered by actuating one or the other of
two upstanding levers, located on either side of a
driver's seat mounted substantially in the middle of
the centre section. Each lever is operatively con-
nected to a respective drive wheel. By rotating, for
example, the right lever, the right drive whesl is
lifted clear off the ground, thereby losing its trac-
tion. The left drive wheel, however, maintains its
positive ground engagement and produces full trac-
tion so as to pull the left end of the unit ahead of
the right end. Thus, aciuating the right or left
steering lever produces a braking action on the
right or left end, respectively, of the unit, thereby
permitting the unit to be steered as desired. The
above described torsional shaft also permits the
steering levers to act independently of one another,
and without negative impact on the mechanism
employed to raise and lower the drive wheels be-
tween operative and inoperative positions.

It should be understood, however, that once
the device is accurately aligned, motor started and
drive wheels engaged, the operator need not re-
main seated on the device, but may walk along
side it as it moves across the surface. Only if it
becomes apparent that the device is beginning to
move off course does the operator need to mount
the unit and redirect the unit via the steering
mechanism.

The two side frame sections which are sub-
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stantially identical, are releasably attached to the
centre frame section for ease of transport and/or
storage. The side sections are passive in the sense
that they contain no portion of the drive train or
steering systems of the unit.

Extending along front and rear faces of the unit
are a pluraiity of channel members, each of which
includes web and flange poriions. Three such
channel members are pivotally mounted to the
three respective frame sections along both the front
and rear faces of the unit. Thus, in one preferred
embodiment, a total of six such channel members
are employed. The channel members along the
front and rear of the machine, respectively, are in
substantial axial alignment, and at the same time,
are mounted substantially independently of each
other such that all of the channel members are free
to float relative o the frame sections to which they
are attached.

Front and rear flanges of the channel members
extending across the front face of the unit support
leading squeegee-type blades and trailing bristle
brushes, respecitively. Along the rear face of the
machine, aligned channel members each mount
leading and trailing bristle brushes.

As used hersin, the term "leading” indicates
that the so-described component contacts the re-
surfacing material ahead of the "frailing” compo-
nent. Further, the channels which extend along the
front of the machine, and their associated
squeegee-type blades and brushes, will be referred
to as the "lead” or "leading" applicator, while the
channel members which extend across the rear
face of the unit, and their respective bristle brushes
will be referred to as the "rear™ or "trailing” ap-
plicator.

The above described arrangement is such that
the leading squeegee-type blade of the lead ap-
plicator contacts the resurfacing material first, and
pushes the majority of the material ahead of the
machine, but allowing a limited quantity to flow
underneath the blade. The frailing bristle brush of
the lead applicator serves to further thin out and
smooth the resurfacing material.

The leading and trailing brushes of the trailing
applicator serve to even further spread and thin out
the resurfacing material and, significantly, they
function to eliminate fracks formed in the wetted
surface by the drive wheels and castors, and cre-
ate a finished texture in the acrylic material.

It is a further feature of this invention to provide
squeegee-type blades which serve to cover gaps
which are present between adjacent channei sec-
tions of the leading applicator. In a like manner,
additional brushes are provided glong the lead
brush of the rear applicator to cover similar gaps.

It is a further feature of the invention to provide
end brushes. which extend substantially perpen-
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dicularly forward of the squeegee-type blades of
the lead applicator so as to confine the resurfacing
material within well defined boundaries, i.e. in the
direction of fravel of the unit. This is particularly
advantageous for two-tone tennis court refinishing
operations where the "in-bound" colour differs from
the "out of bounds” colour.

With regard to both the lead applicator and
rear applicator, it is a further feature of the inven-
tion that each of the channel members may be
rotated upwardly away from the ground, and
latched in an inoperative position to further facilitate
transport and/or storage of the device.

It is still another feature of this invention to
provide at least one fransport dolly, for facilitating
transport of a frame centre section, when separated
from at least one of the frame side sections.

In another aspect, this invention relates to an
improved process for resurfacing a tennis court or
other recreational court surface which is marked by
boundaries, typically in the form of painted lines. In
the past, after an asphalt or "black-top” court has
been resurfaced, it has been necessary to re-paint
the boundaries which, of course, resulied in addi-
tional time and expense to compleie the process.
In accordance with this invention, a relatively sim-
ple process is provided which overcomes the dis-
advantages of conventional techniques. In the ex-
emplary embodiment, the process of this invention
may be carried out as follows:

(a) covering existing court boundaries with strips of
material, preferably adhesive-type tape which will
not remove the paint when it is pulled up after the
resurfacing operation;

(b) positioning a resurfacing device as described
above adjacent, but outside the boundaries of the
court, and preferably parallel to one of the end line,
or width boundaries;

(c) applying resurfacing material, preferably as
sand-filled acrylic material of predetermined viscos-
ity, in front of the device, preferably along its entire
width;

(d) moving the device forwardly along at least and
preferably beyond the entire length and width of
the court, spreading out and smoothing the resur-
facing material by the leading and trailing applica-
fors; and

(e) removing the strips of tape to eprse the origi-
nal boundary lines.

In the event the original boundary lines are in
need of re-painting, it is preferable that the re-
painting be done first, followed by steps (a) through
(e). :
it will be appreciated that, in an alternative
procedure, the machine may be positioned to travel
in a direction transverse to the court length. This is
particularly advantageous when resurfacing a num-
ber of adjacent courts, since all of the courts may

10

15

20

25

30

35

40

45

50

55

be completely resurfaced in two passes of the
machine. In other words, in one pass, one half of
all of the courts (and areas adjacent the end lines
on one side) may be resurfaced as the machine
travels in one direction, and the other half of all of
the courts (and areas adjacent the end lines on the
other side) may be resurfaced as the machine
returns in an opposite direction.

In addition, more than one coat may be applied
as desired. In applying two coats, for example, a
particularly attractive texture may be created by
applying the second coat in a direction substan-
tially perpendicular to the first. This procedure cre-
ates a striking "linen-like" texture to the court,
created by the brushes on the trailing applicator.

In order that the invention may be better under-
stood it will now be described with reference to the
following diagrammatic drawings in which:

Figure 1 is a schematic view of resurfacing
machine in accordance with this invention, posi-
tioned .

for a resurfacing operation on a pair of adjacent
tennis courts;

FIGURE 2 is a partial top view of a resur-
facing apparatus in accordance with this invention;

FIGURE 3 is a partial front view of the resur-
facing apparatus illustrated in FIGURE 2;

FIGURE 4 is an enlarged front view of the
center section view of the apparatus illustrated in
FIGURE 3, with parts removed to illustrate the drive
train of the unit;

FIGURE 5 is a partial side cross-sectional
view taken along the line A-A of FIGURE 2;

FIGURE 6 is a partial side cross-sectional
view taken along the line B-B of FIGURE 2;

FIGURES 7 and 8 are enlarged details illus-
trating the manner in which the drive wheels of the
apparatus according to this invention may be
raised or lowered between operative and inoper-
ative positions;

FIGURE 9 is a partial cross-sectional side
view illustrating a squeegee-type blade and brush
mounted in accordance with the present invention;

FIGURE 10 is a partial perspective view il-
lustrating a squeegee-type blade gap seal device
in accordance with the invention;

FIGURE 11 is a partial perspective view il-
lustrating the manner in which a blade gap seal
device according to the invention overlaps the
squeegee-type blades provided on the center and
side sections of a leading applicator portion of the
apparatus.
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FIGURE 12 is a partial perspective view il-
~lustrating a brush gap seal device in accordance
with the invention provided on the center section of
a trailing applicator portion of the apparatus;

FIGURE 13 is a partial cross-sectional view
of an another brush gap seal device in accordance
with an alternative embodiment of the invention
taken along the line 13-13 of FIGURE 13a;

FIGURE 13a is a partial top view of the
brush gap seal devics illustrated in FIGURE 13;

FIGURE 13b is a bottom view of the brush
portion of the brush gap seal devices of FIGURES
12 and 13; )

FIGURE 14 is a partial front view illustrating
an end brush in accordance with the present inven-
tion;

FIGURE 15 is a side view of the end brush
illustrated in FIGURE 14;

FIGURE 16 is a partially schematic end of
the apparatus in accordance with an exemplary
embodiment of the invention;

FIGURE 17 is a perspective view of a trans-
port dolly designed particularly for use with the
subject invention;

FIGURE 18 is a perspective view of the
transport dolly of FIGURE 17 in position to be
pivoted into operative association position relative
to the frame center section; and

FIGURE 19 is a perspective view of the
transport dolly of FIGURE 17 in operative position,
supporting the frame center section.

Referring now to FIGURE 1, a typical multiple
court configuration 1 includes a pair of side-by-side
tennis courts 2, 3. Court 2 is defined by lengthwise
boundary lines 4, 5 and widthwise boundary lines
6, 7. Similarly, court 3 is defined by lengthwise
boundary lines 8, 9 and widthwise boundary lines
10, 11.

Typically, tennis courts are divided in half by
lines 12, 13 which coincide with the location of nets
{not shown). Court 2 is divided longitudinally by
line 14 to define service areas while court 3 is
similarly divided by line 15. In the context of this
invention, lines 4, 5, 8 and 9 are considered the
outer boundary lines typically employed in doubles
matches. In other words, for alignment purposes, it
is the outermost court boundaries that are signifi-
cant, and other, interior lines, such as singles
match boundaries and service lines are not shown.

it will be appreciated that surrounding surfaces
such as those indicated by reference numerals 16,
17, 18, 19, 20, 21, as well as the surface 22
between the two courts, typically have the same
composition as the courts themselves, and are
therefore subject to the same maintenance and
repair requirements. Thus, any resurfacing opera-
tion would normally include all surfaces in sur-
rounding relationship to the courts proper.
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FIGURE 1 aiso illustrates, generally, a resur-
facing machine 30 positioned in surface area 16
outside the boundaries of court 2, and in generally
parailel alignment with the widthwise boundary line
6.

The manner is which the apparatus or machine
30 is utilized to resurface such a court will be
explained in detail further hersinbelow. it will be
understood, of course, that the present invention
may be used with similar advantages in the resur-
facing or refinishing of any number of hard re-
creational court surfaces, as well as other relatively
flat surfaces in relatively well defined areas such as
parking lots, air strips, roadways and the like.

Referring now to FIGURES 1-3, the overall
structure and drive arrangement for the resurfacing
device will be described in considerable detail. The
device 30 comprises, essentially, an elongated
structural frame including a center section 31 and
separable left and right side sections 32, 33, re-
spectively.

The center section is constructed in the form of
a substantially rectangular box-like frame construct-
ed, preferably, of welded 2" x 2" 18 gauge tubular
steel including horizontal, upper front and rear
beams 34, 35, and horizontal lower front and rear
beams 36, 37, connected by a plurality of vertical
front and rear connector beams 38, 39. To com-
plete the box-like configuration, a plurality of upper
and lower, horizontal connector beams 40, 41 ex-
tend between the front and rear faces 40’ and 41’
respectively, of the device.

Each side section is formed by a substantially
planar, horizontal frame section which, in effect,
forms an extension of the lower portion of the
center frame section. Thus, each side section in-
cludes lower front and rear beams 36', 37’ respec-
tively, connected by horizonial, front-to-rear con-
nector beams 41°.

The center section also mounts an operator's
chair, or seat, 42 on a seat post 43 which, in turn,
is supported by a cross brace 44 which exiends
between upper front and rear beams 34, 35, re-
spectively.

Also supported by the upper beams 34, 35 is a
platform 45 which supports a motor 35, as well as
a conventional centrifugal clutch and transmission
device (including forward, neutrali and reverse
gears) 46 provided with an operating shift lever 47.
The motor M, which drives the unit, is preferably a
5 HP gasoline powered internal combustion engine.

As best seen in FIGURES 2 and 6, the clutch
mechanism includes an input shaft 48 to which a
pulley 49 is attached. A drive belt 50 connects the
clutch to the motor 35 by way of motor output

shaft 51 and attached pulley 52. As can best be

seen in FIGURE 6, pulleys 49 and 52 are mounted
for rotation about vertical axes, and are located just
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below the platform 45. The shift lever 47 extends
upwardly from the clutch to a position adjacent and
convenient to the operator from seat 42.

A horizontailly oriented cluich output shaft 53,
best seen in FIGURES 4, 5, and 6, mounis a
sprocket 54 which is operatively connected by an
endless chain 55 to an idler gear 56. The idler 56,
and an associated small sprocket 57 are mounted
on a shaft 63 for rotation relative to the shaft.
Sprocket 57 is operatively connected to a final
drive sprocket 58 via endless chain 59. Sprocket
58 is mounted for rotation on a live drive axle shaft
60, approximately midway along the length of the
axle.

At either end of the live axle 60 there is moun-
ted a drive wheel 681. The drive wheels are prefer-
ably 10.5 inches in diameter and are spaced ap-
proximately 18 feet apart, so that the wheels are

located approximately 1 foot inwardly of the outer

ends of the frame center section 31.

The above described drive ftrain effects an
overall 115:1 reduction between the motor output
shaft and the drive axle. )

With reference to FIGURES 2, 4, 7, 8, 11 and
12, the live axle 60 is supported at its ends by
outboard bearings (not shown) associated with a
pair of end plates 62, 62 which pivotally mount the
drive axle 60 and drive wheels 61, 61 to the frame
via a rofatable torsion shaft 63, which extends
along substantially the length of the center section
31, substantially paraliel to the drive axle 80. Shaft
63 is supported by a plurality of bearing blocks 64

mounted on the front-to-rear lower connector -

beams 41.

Shaft 63, which is preferably on the order of 1
inch in diameter, acts as a torsional spring which is
rotatable about *25° from a neutral position. The
neutral position is defined as that in which drive
wheels 61, 61 are in light contact with a flat ground
surface. With particular reference to FIGURES 7
and 8, rotation of shaft 63 25° in a counterclock-
wise direction (as viewed in FIGURE 7) from the
neutral position, results in the drive wheels being
lifted off the ground approximately 2% inches, to an
inoperative position illustrated in FIGURE 8. Rota-
tion of shaft 63 25° in a clockwise direction from
the neutral position, results in a positive application
- of about 80% of the weight of the center section
onto the drive wheels to enhance the traction of the
unit.

Referring again to FIGURES 5 and 8, rotation
of the torsional spring shaft 63 is accomplished by
a manually operated screw jack 70 which actuates
a toggle linkage 71, 72, via an attached thrust nut
73, operating between a fixed frame mount 74 and
a crank 75 fixedly mounted for rotation with shaft
63, approximately midway along the length of the
shaft. The screw jack 70 is also attached to a
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vertically oriented frame member 76 via a collar 77
and a pair of lock nuts 78. A handle 79 is provided
to effect rotation of the screw jack causing the
threaded thrust nut 73 to move axially therealong.
An adjustable stop 80 is threadably mounted on
the screw jack to limit movement of the thrust nut
73 toward the handle 79, and thus limit the extent
of counterclockwise movement of the crank 75 (as
viewed in FIGURE 5). Depending on the direction
of rotation of the screw jack, the toggle linkage 71,
72 will cause crank 75 to rotate shaft 63 in a
clockwise or counterclockwise direction to raise or
lower the drive wheels as previously described.

With reference now particularly to FIGURES 2
through 8, it may be seen that the device may be
steered by the operator with the aid of a pair of
steering levers 81, 81 exiending substantially verti-
cally on either side of the operator chair 42.

Each steering lever is connected to a respec-
tive steering shaft 82 which, in turn, is connected to
an associated end plate 62 by a crank arm 83 fixed
to the shaft and a push-pull rod 84, which may be
in the form of an adjustable turnbuckle device.

When one of the steering levers 81, for exam-
ple the lever 81 illusirated in FIGURE 5 which
corresponds to lever 81 to the left of the driver seat
in FIGURE 3 is puiled rearwardly, shaft 82 is caus-
ed to rotate in a clockwise direction (as viewed in
FIGURE 5) so that the associated crank arm 83
rotates in the same direction, causing end plate 62
to rotate in a counterclockwise direction about shaft
83 to thereby lift the drive wheel 61 off the ground.
This drive wheel, to the left of the operator chair in
FIGURE 3, would normally be referred to as the
right drive wheel, as viewed by the operator with
the machine traveling in a forward direction. It will
be appreciated that if this right drive wheel is
raised off the ground, losing traction, the left drive
wheel will pull the left side of the unit ahead of the
right side, causing the unit to turn to the right. In
other words, actuation of the left or right steering
lever produces, in effect, a braking action on that
side of the machine and a consequent turning
toward the braked side.

The steering action produced by actuation of

"one or the other of the levers 81, 81 is made

possible by the mechanical properties of the live
axle shaft 60 and the torsion spring shaft 63. The
drive axle 80 is designed with high ‘*orsional stiff-
ness and low bending stiffness. The torsion spring
shaft 63, on the other hand, is designed with low
torsional stiffness. Thus, shaift 83 is able to absorb
the torsional or twisting forces applied when the
steering levers are actuated, with only minimal
stress on the screw jack mechanism 70. At the
same time, the lower bending stiffness of the live
axle 60 permits one drive wheel to be lifted off the
ground while the other wheel maintains its full

[ 11
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tractional engagement.

The high torsional stiffness of the drive axle is
desirable for reasons associated with the spreading
of the coating material by the squeegee and brush
arrangement described in detail hereinbelow.

Based on experiments, the frictional resistance
of pushing the squeegee and brush arrangement of
the lead applicator, and simuiltaneously pulling the
brushes of the trailing applicator across a concrete
surface, has a static value of about 600-850 Ibs.,
and a dynamic value of about 400-450 lbs. Under
normal conditions, this force is fairly evenly distrib-
uted along the approximate 58 width of the unit,
and the tractive requirement for each drive wheel
61 is approximately equal. However, when one side
of the unit experiences more drag, the drive wheel
on that side must apply an increased tractive force
in order for the unit to maintain straight line move-
ment. If the live drive axle 60 were not stiff in
torsion, this increased torque demand would allow
this wheel to be torsionally deflected behind the
other wheel, causing the unit to stray off course.
The torsionally stiff drive axle minimizes this ten-
dency.

The entire unit, i.e., all three frame sections, is
supported on a plurality of 360° swivel casters 86
which allow the unit to be pushed or pulied in any
direction when the drive whesls 61 are in a dis-
engaged, or inoperative position. It will be under-
stood that two pair of casters 86 located at either
end of the center section 31, as well as two pair of
casters supporting each side section 32 and 33,
remain in ground engaging contact at all times,
with the exception explained further hersinbelow
relating to the use of one or more transport dollies.

An additional pair of casters 87, 87 are moun-
ted intermediate the ends of the center section 31,
as best seen in FIGURE 4. These casters are
mounted adjacent the drive sprocket 58 and, under
normal circumstances, do not touch the ground. in
this regard, casters 86 preferably have a diameter
of six inches, while casters 87 preferably have a
diameter of five inches. The purpose of casters 87
is to prevent the drive sprocket 58, which has a
ground clearance of about 1 inch, from dragging on
high spots as the unit is transported, or is in
operation over an uneven surface. In addition, if the
weight of the center section 31 is carried only on
the two pair of end casters 86, and the surface is
refatively flat, then the weight of the center section
is evenly distributed to each pair of the end cast-
ers. If, on the other hand, casters 87 were also a
full six inches in diameter, and if they were to
engage a high spot, casters 87 would then support
most of the weight of the center section and cause
unsightly and unacceptable grooves to be formed
in soft asphalt court surfaces.

Along the front face 40’ of the device, lower

10

20

25

30

35

45

50

55

front beams 36 and 38’ of frame sections 31, 32
and 33 pivotally mount a respective channel mem-
ber 90, 91 and 92. The channel members, like the
frame sections, are in substantial axial alignment,
so as to define substantially continuous surfaces
from one end to the other.

A similar arrangement of channel members 90,
91" and 92’ are pivotally supported on beams 37,
37" of the center and side frame sections, respec-
tively, along the rear face 41,

Since the manner in which the various channel
members are supported from the various frame
section beams is identical for all, only one will be
described. As best seen in FIGURE 9, channel
member 90 is pivotally mounted to a plurality of
outwardly extending pivot arms 93, via angle brack-
ets 94 and pivot pins 95. Each arm 93 is, in turn,
pivotally mounted between a pair of bracket plates
96 by a pivot pin, or bolt 97. The plates are welded
to a common base plate 98 which attached to a
lower front beam 36 by a pair of U-boits 99. The
arrangement is such that channel member 90 is
freely floatabie reiative to the center frame section.
Each of the remaining channel members 91, 92,
a0, 91" and 92’ are similarly mounted to respective
frame sections along the front and rear faces of the
device. While the mounting arrangement of the
three channel sections along each of the front and
rear of the unit is similar, the smoothing and
spreading devices attached to the front or forward
channel members which define the lead applicator,
are arranged differently than those on the rear
channel members which define the rear applicator
as further described below.

Each of the axially aligned forward channels
90, 91 and 92, mount a dual configuration of resur-
facing material spreading and smoothing devices
including a leading squeegee-type flexible blade
and a trailing bristle brush in an substantially con-
tinuous arrangement across the front face of the
unit. Since each of the squeegee/brush arrange-
ments supported on the forward channels 90, 91
and 92 are identical, only the center section chan-
nel 90 will be described in detail. As best seen in
FIGURE 9, the channel member 90 includes a
forward flange 110 and a trailing flange 111. The
forward flange supports a flexible, squeegee-type
blade 112, while the trailing flange supports a bris-
tle brush 113, Fasteners 114, which may be bolts,
screws, rivets or the like, are used to aftach the
blade and brush to the channel fianges.

The squeegee-type blade 112 is preferably a
.025 inch thick, 60 Durometer Neoprene™ ma-
terial, preferably about 4 inches in length, i.e., top
to bottom. It will be understood. of course, that
other suitable materials may be empioyed in the
blade construction.

Brush 113 is preferably a polypropylene com-
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position, with individual bristles being about .022
inches in diameter and about 4.50 inches in length.
Here again, other suitable material may be sued in
forming the brush.

As stated earlier, the channei sections 90, o1

and 92 are in substantial axial alignment. Neverthe-
less, there is a relatively smalil gap between adja-
cent sections, as clearly seen in FIGURES 2 and
11. To foreclose the possibility of an irregular sur-
face pattern being formed by reason of such a gap,
a pair of gap seal devices 115 are employed at the
juncture of the center channel 90 with side chan-
nels 91, 92, respectively. Each gap seal device,
best seen in FIGURES 10 and 11, includes an
angle bracket 116, a mounting arm 117 welded or
otherwise attached to the bracket, and which is
provided at one end with an axial slot 118. The
angle bracket 116 supports, by bolts, rivets or
other suitable fasteners 114, a squeegee-type
blade 119 which overlaps adjacent blades 112 of
adjacent channel members. The gap seal blade
119 is preferably about .062 inches thick and about
4.50 inches in length (top to bottom). This thinner,
and slightly longer blade curls under the main
blade sections 112 during resurfacing to assure a
smooth, continuous surface during spreading of the
acrylic or other resurfacing material. The gap seal
devices 115 are mounted at either end of the
center channel member 80 by means of suitable
fasteners such as wing nuits 120. The slois 118
permit adjustment of the gap seal devices relative
to the channel and main blade.

With reference now to FIGURES 2 and 12, it
may be seen that the rearward face 41" of the unit,
channels 80', 91’ and 92 mount identical brush
elements (constituting the trailing applicator) and,
as such, only the center channel section will be
described in further detail. Rearward center chan-
nel member 90’ is provided with a leading flange
121 and a trailing flange 122. Flange 121 supporis
a leading bristle brush 123 while flange 122 sup-
ports a trailing bristle brush 124. The brushes are
fastened to the respective flanges by suitable fas-
teners 125 which may be bolis, riveis or the like.

As in the case of the forward channel mem-
bers, gaps exist between rearward center channel
90’ and respective side channel members 91’ and
92'. Accordingly, a pair of gap brush devices 126
are provided, one of which is illustrated in FIGURE
12. The gap brush device 126 is similar to the gap
blade device 115 insofar as it includes an angle
bracket 127 atiached to a mounting arm 128 pro-
vided with an adjusiment slot 128. The angle
bracket supports a gap seal brush 130 similar to
main brushes 123, 124. Unlike the blade gap de-
vices, however, brushes 130 are not designed fo
curl underneath the main brush sections 123, 124.

In FIGURE 13, an alternative gap brush device
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131 is disclosed wherein a brush 132 is supported
from an angle bracket 133. A pair of mounting
arms 134 are pivotally mounted at first ends to
channel bracket 135 via a pivot pin 136, which
passes through a sleeve 136" welded or otherwise
fixed to the angle bracket 133, and pivotally moun-
ted at its second ends to the angle bracket 133 via
pivot pin 137 which passes through a second
sleeve 137" welded or otherwise fixed to the chan-
nel bracket 135. In this arrangement, the gap brush
is able to float by reason of its double pivot con-
nection relative to the channel member 90. Bracket
135 is also slidably adjustable along the channel to
enable accurate placement of the brush.

With respect to the gap seal brushes, it has
been found that they work best when the bristles
are thinned at opposite side edges. In other words,
and with reference to FIGURE 13b, the brush 132
is tapered at 132’ on sither side in directions trans-
verse to the normal direction of movement of the
brush, indicated by the arrow 180.

With reference now to FIGURES 14 and 15, an
optionally usable end brush device 138 is illus-
trated. The device includes an angle bracket 139, a
bristle brush 140, a pair of mounting arms 141 and
a channel bracket 142. The arms 141 are pivotally
mounted at first ends o the channel bracket 142
via pivot pin 143, which passes through a sleeve
143’ welded or otherwise fixed to the angle bracket
139, and at second ends to the angle bracket 139
via pivot pin 144 which passes through a sleeve
144’ welded or otherwise fixed to the channel
bracket 142. The double pivot arrangement allows
the end brushes to float relative {o their respective
channel members in the same manner as the
brush gap devices.

It will be understood that any other suitable
means may be utilized to achieve the double pivot
arrangement of both the gap seal brush shown in
FIGURES 13, 13a as well as the end brush shown
in FIGURES 14 and 15

It will be further understood that, normally, a
pair of end brushes will be used, extending sub-
stantially perpendicularly outwardly from the for-
ward face of the unit, and specifically from the
ends of side channel members 91 and 92.

The end brushes are also adjustable along the
length of the respective channel members accord-
ing to the width of the area to ve resurfaced, and
are designed to keep the initially applied resur-
facing material within the court boundaries. These
are particularly advantageous in two-tone resur-
facing where the "in-bounds™ portion of the court is

‘one color, and the "out of bounds" portion is

another color. To further facilitate the confining
action of the end brush devices, each is provided
with a relatively stiff, curved foot 145, constructed,
for example, of steel bar stock.

P

X
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The manner in which the above described
blades and brushes spread the resurfacing materiai
across the surface will now be described. It is to be
remembered initially in this regard that the forward
and rearward channels 90,91, 92, 90'. 91" and 92’
are free to float relative to the frame sections. In
addition, the channel members are designed to
provide good stiffness in the horizontal direction to
counter the frictional resistance of the squeegee-
type blades and brushes as they are pushed or
pulled across the surface. At the same time, the
channel members are designed {0 have less stiff-
ness in the vertical direction, allowing them to
"sag" along their respective lengths through any
surface low spots, and to "hump" over surface high
spots.

Thus, the floating action of the channels ac-
commodates longitudinal undulations in the sur-
face, while the low section modulus for bending
allows the channels to accommodate transverse
undulations.

It is also possible for the side sections 32, 33
to float to some extent relative to the center section
31 by reason of a pin and slot type hinged connec-
tion, illustrated most clearly in FIGURE 11. Thus,
pins 150 welded or otherwise secured to beams
36, 37 of the frame center section, are designed to
fit within slots 151 provided in plate extensions 152
provided on the side section beams 36’, 37'. In this
manner, frame side sections 32 and 33 are free to
pivot in a vertical plane about a horizontal axis
relative to the frame section 31. This arrangement
also provides for easy separation of the side sec-
tions for transport and/or storage.

With specific reference to FIGURE 16, the lead
applicator channeis on the forward side F of the
unit, including blades 112 (including gap seal de-
vices 115) and brushes 113, are permitted limited
rotation about pivot pins 95, 97 produced by the
frictional force of the blades and brushes sliding
along the surface. The rotation is stopped at a
point where the lead applicator presents first the
squeegee blades 112 and then the brushes 113 to
the surface, with the weight of the applicator evenly
distributed between the two.

The leading squeegee-type blade 112 pushes
most of the resurfacing material 191 ahead of the
unit, while allowing more than a sufficient quantity
to flow underneath. The squeegee-type biades, of
course, do not conform to individual surface ir-
regularities, but, rather, bridge any small depres-
sions, depositing acrylic material therein. The lead-
ing squeegee-type blades also contact the surface
high spots and higher areas of the surface with
higher interfacial pressure resulting in a thin coat-
ing in these areas. In this regard, the viscosity of
the acrylic material 191 determines the average mil
thickness of material which flows under the leading
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squeegee-type blades 112 including gap seal
blades 119. Thus, it is important that the Durometer
hardness of the sgqueegee and viscosity of the
acrylic material be coordinated to achieve a de-
sired coating thickness.

The trailing brushes 113 of the lead applicator
follow about four inches behind the leading blades
and produce a more uniform thickness and a pre-
liminary brushed texture in the material.

To the rear of the unit, the rear applicator,
including associated brushes 123 and 124 (and
brush gap seal devices 126, is free to rotate about
pivot pins 95, 97 to a position where substantially
all of the weight of the applicator supported by the
lead brush 123. This creates considerable bending
deflection in the brush bristles of brushes 123 as
well as gap seal brushes 130, with consequent
higher interfacial contact pressure between the
bristles and the surface.

This heavier bristle loading causes the rear
applicator to brush the wetted surface to a thinner
mil thickness than that left by the lead applicator.
This also allows a small amount of acrylic material
to build up ahead of the trailing brushes 123 which
is used to cover up the drive wheel and caster
tracks left in the weited surface ahead of the rear
applicator. This additional bristle deflection is also
advantageous because, as the rear applicator
passes over small depressions in the surface, the
bristles are allowed to straighten to some extent to
provide uniform contact, and thus remove the ex-
cess material deposited by the squeegee-type -
blades, thereby providing a very uniform mil thick-
ness to even the smallest undulations in the sur-
face.

The trailing brushes 124 of the rear applicator
only lightly contact the wetted surface and are
employed primarily to apply a finish texture to the
surface.

In" an alternative arrangement, the ftrailing
brushes 113 of the lead applicator may be omitted,
their function being performed by the brushes of
the rear applicator.

FIGURE 16 also illustrates a further feature of
the invention related to the ability of the respective
leading and trailing applicators to be pivoted up-
wardly to an inoperative position to facilitate trans-
port and/or storage of the unit. To this end, handles
160 attached to the various channel members may
be employed. In addition, closed loops 161 formed
by U-boits or the like, are aiso provided on the
channel members for engaging latching devices
162 provided on the frame sections. One or more
vertical posts 163 may be provided on the front
and rear of the side frame sections for mounting
the latching mechanism at the appropriate height
while, in the center frame section, vertical posts 38
may be used. FIGURE 16 illustrates in phantom,
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the leading and trailing applicators raised to an
inoperative position.

With reference now to FIGURES 17 through
19, a transport dolly is illusirated for facilitating
transport of the frame center section 31.

The transport dolly is formed by a pair of box
beam sections 170, 171 connected by a cross
beam 172. The box beams 170, 171, in turn, mount
a pair of freely rotatable -wheel mounting forks 173,
174, respectively. Fork 173 mounts a tire 175,
. preferably of the pneumatic variety, for rotation
about an axle or bolt 177. Similarly, fork 174
mounts a tire 176 for rotation about an axle or boit
178. An elongated handle 179 is pivotally mounted
to the cross heam 172 via an inverted U-shaped
bracket 180 and associated cotter-type pin 181.

A pair of upstanding, pin-engaging plates 182,
183 are fixed, by welding or other suitable means
to the respective outer side surfaces of the box
beams 170, 171. The plates are provided with
open-ended slots 184, 185, respectively, extending
downwardly from the tops of the plates.

In addition, at least one of the box beam sec-
tions 170, 171 is also provided with a pair of
upstanding ears 186, 187, one of which may be
formed as an extension of piate 183.

In use, the flat upper surface of box beam
sections 170, 171 are adapted io engage and sup-
port the lower surfaces of beams 36, 37, respec-
tively, while slots 184, 185 receive pins 150, 150
which are fixed to the ends of the beams 36, 37 of
the frame center section. These pins, as will be
recalled, normally serve as connection means for
the side or wing sections. However, during frans-
port in and out of an enclosed court area, for
example, the side sections may be separated from
the center section, which, of course, is the heaviest
by reason of its carrying the motor, drive train,
steering mechanism, etc.

Accordingly, the transport dolly is designed
particularly as an aid to moving the frame center
section.

With reference now to FIGURE 18, the dolly is
tilted to an inclined position relative to the frame
center section so that slots 184, 185 may engage
pins, 150, 150. Once the pins are seated within the
slots, handle 179 may be used as a lever to pivot
the dolly in a counterclockwise direction, until box
beams 170, 171 fully engage beams 36, 37. In this
position, the end of the frame center section, in-
cluding casters 86, are lifted approximately four
inches off the ground. Subsequently, a pin 188 is
inserted through aligned apertures 189 in the up-
standing ears 186, 187, just above the top surface
of the beam 37 so as to prevent the dolly from
dropping down into the position illustrated in FIG-
URE 18.

With the transport dolly in place, handle 179
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may be used to pull the frame center section with
relative ease, due in large part to the relatively
large pneumatic tires 175, 1786.

It will be appreciated that if desired, a second
dolly may be employed at the other end of the
frame center section, although usually not required.
Thus, the use of transport dollies is designed to
facilitate movermnent to and from a court area, load-
ing and off-ioading vis-a-vis a truck bed, etc. while
casters 86 are sufficient to move the apparatus
about a court, and to or from adjacent courts dur-
ing a resurfacing operation.

Referring back now to FIGURE 1, the operation
of the machine will be described in connection with
a resurfacing operation for iwo adjacent tennis
courts. This is merely exemplary of the many court
or surface configurations which can be resurfaced
with the unit disclosed herein. Initially, the machine
30 is placed beyond the boundary 6 of the court
for movement lengthwise of the court as indicated
by arrows A. Prior to machine actuation, a mass of
resurfacing material 191 in an amount sufficient to
resurface the entire court 2, is applied ahead of the
machine in a manner as generally indicated in
FIGURE 1. Alternatively, a plurality of rows or win-
drows of the resurfacing of the resurfacing material
may be deposited in front of, and parallel to, the
machine with additional windrows added as needed
(as indicated in dotted line in FIGURE 1). The first
mentioned, and preferred pattern provides good
spreading characteristics and minimizes the ten-
dency of the material to flow around the side
sections of the machine. In either case, it has also
been found to be advantageous fo spread a rela-
tively small quantity of resurfacing material along
the leading brushes of the trailing applicator to
"prime" the brushes upon start up.

After application of the resurfacing material, the
machine drive is actuated to cause the machine to
fraverse the entire length of court in direction 194
until it reaches a position indicated in phantom by
the reference numeral 193. During this path of
travel, it will be understood that the flexible
squeegee-type blades and brushes of the leading
applicator spread and smooth out any windrows of
resurfacing material as described above, while, at
the same time, the flexible brushes of the frailing
applicator smooth out and eliminate tracks and
other surtace irregularities >aused by movement of
the casters and drive wheels through the resur-
facing material. The final average overall thickness
of the material applied to the surface is from about
12 to about 15 mil.

Once the machine has reached the position
indicated by reference numeral 193, the drive
wheels are raised and the unit is swung around on
its casters so that the forward face 40 is facing the
second court 3 to be resurfaced. Upon reengage-
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ment of the drive whesls, the machine is ready to
traverse a second path indicated by arrows 195.
Prior to actuation, another mass of resurfacing ma-
terial would, of course, be applied to the surface of
court 3, in front of the machine as described
above, and it would then move in third path 196.

In an alternative procedure, the unit may be
arranged to move across the width of one or more
- aligned courts, such that haif of one or more adja-
cent courts are resurfaced in one pass, while the
other half of the one or more courts are resurfaced
in a return pass.

It will also be appreciated that more than one
coat may be applied, as desired. In addition, where
two coats are applied, application of such coats in
perpendicular directions has been found to create a
particularly attractive, "linen-like", or criss-cross
texture to the court surface, created by the unique
arrangement of brushes on the trailing applicator.

In carrying out the above described process, it
is an added feature of this invention that existing
painted boundary lines, service lines, eic. on the
one or more courts to be resurfaced are covered
with, for exampie, a light adhesive tape, which is
removed subsequent to the application of the re-
surfacing material, and will not take up the paint
during its removal. If the boundary lines are in
need of repainting, it is preferable that this be done
prior to taping so that when the tape is subse-
quently remove, the process is completed.

Claims

1. A method of surfacing a recreational area
(2) such as a tennis court or the like, the area (2)
being defined by outer length and width boundaries
(4-7) with a surfacing material (191) characterised
by the steps of:
(a) providing a mobile surfacing device (30),
the device (30) comprising frame means (31-33)
and support means (90-92) flexibly connected to
the frame means (31-33), the support means (90-
92) extending a length corresponding to at least
one (6) outer boundary of the area (2), spreading
and smoothing means (112,113) depending from
the support means (90-92);
(b) locating the device (30) outside and par-
allet to the one boundary (6);
. (¢} applying a mass of surfacing maierial
(191) to the area (2) in advance of the device (30),
and
(d) moving the device (30) in one pass
across the area (2) in a first direction (194) from
that boundary (6) to the opposed boundary (7) to
cause the smoothing and spreading means (112,
113) to spread and smooth the maiterial (191) uni-
formly across the area.
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2. A method according to Claim 1, charac-
terised in that the spreading means (112) is located
in advance of the smoothing means (113) so that
movement of the device (30) across the area (2)
causes the mass (191) to be first spread and then
smoothed.

3. A method according to Claim 1 or 2 charac-
terised in that the device (30) is movable on wheels
(61) and further smoothing means (123, 124) are
located rearwardly of the whesls (61) to smooth out
any wheel marks.

4. A method according to any preceding Claim
for resurfacing a plurality of side-by-side court sur-
faces (2,3) characterised by the further steps of:

(e) moving the surfacing device (30) in a
second path (195) transverse to the first direction
(194) to a position adjacent a width boundary (11)
of a second (3) of the plurality of court surfaces;

(f) applying additional surfacing material
(191) to at least a portion of the second (3) of the
court surfaces; and

{(g) moving the surfacing device in a third
path (196) parallel to the first direction (194) a
distance exceeding the length of the second court
surface to smooth and spread the surfacing ma-
terial over at least the entire area of the second
court surfacs.

5. A method according fo Claim 4 as depen-
dant on Claim 3, characterised in that the device
(30) has castors (81) and means (63,70) are
present for raising the wheeis (61) so that the
device (30) may be moved to the width boundary
{11) and then lowered for movement along the path
(198). ‘

6. A method according to Claim 5 charac-
terised in that the raising and lowering means
(63,70) are arranged so that when the wheels (61)
are lowered a substantial proportion of the weight
of the frame (31-33) is applied to the wheel (61) to
enhance the traction thersof to the surface.

7. A method according to Claim 6 charac-
terised in that the raising and lowering means
(63,70) includes a rotary shaft (63) having low
torsional stiffness.

8. A method according to any of Claims 3 t0 7
characterised in that the wheels (61) are connected
by a drive axle (60) having high torsional stiffness
and low bending stiffness.

9. A method according to any preceding Claim
characterised in that the support means (90,92) are
in side-by-side sections and the spreading and
smoothing means (112,113) are the same and seal-
ing means (119,131) are present between adjacent
sections so that the surfacing material (191) is
spread uniformly.
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10. A method according o any preceding
Claim characterised by the steps of applying re-
movable strips over existing court boundary lines
and removing the strips of material from the bound-
ary lines after the tennis court is resurfaced.

11. Apparatus for use in applying surface ma-
terial to a recreational area (2,3) comprising drive
means and a frame means (31-33) and wheel
means (61) characterised in that the support means
(90-92) are flexibly, supportive on the frame means
(31-33) and in that spreading and smoothing
means {112, 113) depend from the support means
(90-92).

12. Apparatus according to Claim 11 charac-
terised in that the spreading means (112) are
mounted in advance of the smoothing means (113)
in the direction of movement of the apparatus (30).

13. Apparatus according to Claim 11 or 12
characterised in that the apparatus (30) is movable
on wheels (61) and further smoothing means
{(123,124) are located rearwardly of the wheels (61)
to smooth out any wheel marks.

14. Apparatus according to Claim 11, 12 or 13
characterised in that the apparatus (30) has castors
(81) and means (63,70) are present for raising the
wheels (61) so that the device (30) may be moved
to the width boundary (11) and then lowered for
movement along the path (196).

15. Apparatus according to any of Claims 11 to
14 characterised in that the raising and lowering
means (63, 70) are arranged so that when the
wheels (61) are lowered a substantial proportion of
the weight of the frame (31-33) is applied to the
wheel (61) to enhance the traction thereof to the
surface.

16. Apparatus according to any of Claims 11 fo
15 characterised in that the raising and lowering
means. (63,70) includes a rotary shaft (63) having
low torsional stiffness.

17. Apparatus according to any of Claims 11 to
16 characterised in that the wheels (61) are con-
nected by a drive axle (60) having high torsional
stiffness and low bending stiffness.

18. Apparatus according fo any of Claims 11 to
17 characterised in that the support means (90-92)
are in side-by-side sections and the spreading and
smoothing means (112, 113) are the same and
sealing means (119,131) are present beiween adja-
cent sections so that the surfacing material (191) is
spread uniformly.

19. Apparatus according to any of Claims 11 to
18 characterised by self-contained, selectively en-
gageable drive means (35.46) for effecting move-
ment of the frame means (31-33) the drive means
being adapted for movement between disengaged,
neutral and traction positions; and free floating
flexible blade means (112) mounted on and extend-
ing along a front face (40) of the frame, and free
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floating brush means (113) mounted adjacent and
parallel to the blade means (112) the flexible blade
and brush means being adapted to engage a mass
of resurfacing material (191) applied to a surface
and to spread and smooth the material as the
frame means traverses the surface.

20. Surfacing apparatus (30) for uniformly
spreading material across a surface, comprising; a
frame (31-33) including a front face (40) and a rear
face (41); characterised by a leading material ap-
plicator extending from the front face and including
a leading squeegee-type blade means (112) and
frailing brush means (113); and a trailing material
applicator extending from the rear face and includ-
ing at least one leading brush means (123), the
leading and trailing applicators being mounted for
free floating pivotal motion relative to the frame.
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